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I. INTRODUCTION

The T-DAMEN computer code is a general program for analysis of the transient
radiation damage produced in materials from pulsed thermonuclear radiation.
The models incorporated are discussed in UWFDM-196, 217, 232. The code was
developed to provide a first order analysis of the energy deposition, temper-
ature response, displacement production, and other subsequent effects produced
in materials by transient pulses of photons or ions. The models used are
approximate solutions to problems of ion and photon transport, radiation dep-
osition, heat conduction, and primary defect production. These solutions are
sufficiently efficient to allow simultaneous analysis of a wide range of ion
and photon spectra which may be arbitrarily specified.

T-DAMEN is not meant to be used as a tool for precise analysis of any one
specific phenomena, e.g., ion implantation distributions; but rather as a tool
for assessment of combined effects and parametric analyses. It is for these
reasons that the code has been used for applications such as the response of
first walls in inertial confinement fusion reactors.

The code contains a complete data handling package including generation
of spectra, intermediate data storage, and plotting. In addition, various
independent routines for developing input data are included in the code.
T-DAMEN is written in Fortran V for the UNIVAC-1110 at the University of Wis-
consin, Madison. A1l routines with the exception of the file handling and
plotting should be readily adaptable to any computer system.

The code is compatible with the Univac file system on mass storage devices.
In general, a single file contains the entire program and is divided into many

elements. Elements on the 1110 are of three types:



Symbolic - Fortran or run stream statements (similar to card images).
Relocatable - Compiled versions of FORTRAN symbolic elements.
Absolute - Executable machine Tanguage combinations of various relocat-
ables.
Subsequent discussion will describe the structure of the symbolic elements
associated with each absolute element. Input instructions will also be given

for each program segment and finally examples will be given for each segment

of the code. Also included in the final chapter are reference files which

contain data values for various selected materials.



II. Description

The T-DAMEN code is divided into two major categories: Ion response and
photon response. Each of these are in turn supported by routines which can
develop input data, superimpose results, file output, and plot results.

The major sections and respective absolute elements of the code are
shown in Figure 1 and are outlined as follows:

I1.A. Photon Response

II.A.1. [P-1] Spectral Deposition and Temperature - This routine calculates
the volumetric energy deposition for X-ray spectra or monoenergetic photons.
Spectra may be specified as blackbodies or in histogram form. Deposition is
based on a general library of photoelectric and incoherent cross sections
which incudes all materials. Temperature calculations are done for the adia-
batic case, an impulse solution, and a finite duration deposition. Gas pro-
tection is incorporated by allowing a total of 4 material layers through which
the spectrum is modified. The absolute element is M/E.

I1.B. Ion Response

11.B.1. [I-1] Spectral Deposition and Temperature - (IONCODE) This is

the largest routine in T-DAMEN and contains numerous subroutines for the gen-
eral responses of ions in materials. This program can generate ion spectra
in the form of Maxwellians, Gaussians, or histograms. These spectra are
normally of two types, either light jons (Z<2) at high energy or other ions
at any energy. The original spectra can be modified by a gaseous layer of
specified pressure, temperature and type.

The flux which strikes the material is transformed into the time and

energy dependent deposition profiles which are in the form of polynomials.
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These polynomials are then used to reconstruct the volumetric energy deposition
as a function of time.

The coefficients of the deposition polynomials are then supplied to the
temperature routine to determine the temperature histories at various positions.
Temperature may be determined on a time base which is determined by the ion
arrival times or on a predetermined standard time base which allows comparison
of response from various components.

The related thermal response solution for a heat flux on a semi-infinite
slab is also contained as an independent routine. In addition, the eigenvalue
solution for finite width materials after many pulses is also contained as a
subroutine. Routines for assessment of temperature dependent sputtering,

surface evaporation and ion implantation profiles are also included.

I1.B.2. [1-2] Displacement - This routine provides the displacement produc-
tion from arbitrary ion spectra. Spectra are generated and modified by gaseous
layers as described above for spectral depositions and temperatures. Response
is again performed for either Tight or heavy ions.

Light ion displacement calculations are performed by determining the
mean local ion energy and an appropriate displacement cross section. Heavy
ion calculations are based on the nuclear energy deposition functions de-
scribed in section II.B.4.

Either method can develop the temporal and spatial dependent displacement
production on a time base imposed by the ion arrivals or on a standard time
base compatible with all the jon components.

I1.B.3. [1-3] Single Ion Deposition - This routine allows determination of

the deposition of a monoenergetic ion into a material. Either Tight or heavy



ions can be considered. Light ion calculations are based on the stopping power
theory of Brice and the relations developed in FDM-217. Heavy ion calculations
are based on the deposition functions which will be discussed below.

The Tlight ion version contains an internal plotting package and is primar-
ily used to evaluate input parameters for data supplied to the spectral depos-
ition and temperature routine. The heavy ion version does require an external
data file (see 4. below) from which deposition coefficients are obtained.

I1.B.4. [I1-4] Deposition Function Creation - This routine generates the
deposition function which is used to determine the volumetric deposition of
energy to both nuclear and electronic processes. This routine is used in
conjunction with either the Brice implantation codes or tabulated deposition
profiles available in the literature.

In the former case the Brice codes are used to obtain deposition profiles
of a few energies for a specific ion target combination. These data are then
transformed to proper format and placed in a data file. The file is read by
the DEPFUN routine and the spatial profiles fit with polynomials by a least
squares technique. The polynomials and their associated energies are stored
in another data file for access by the routines above.

For tabulated data the procedure is identical except the data are first
placed in a data element. After the deposition coefficients are created,
deposition profiles may be reproduced and plotted for comparison with the
original values.

IT.C. Supporting Routines

IT.C.1. [s5-1] Filing - This routine is a general data handling system based
on the IODR random access file system on the Univac-1110. Data which are

generated by the photon as ion code may be placed in a data file according to



a prescribed format. 1In addition,a directory of file contents is simultane-
ously maintained so that the results from many executions may be identified.
Any portion of the data may be subsequently addressed for superposition,
printed output, or plotting.

II.C.2. [s-2] Superposition - Once data have been filed in a standard for-
mat it is possible with this routine to superimpose the results of several
independent calculations; e.g., photons and ions. Selected "bins" within a
data file are accessed, the results are combined, and the summations are refiled
in another data bin with appropriate directory notation.

IT.C.3. [s-3] Plotting - A plotting package for two-dimensional plots of
selected variables from either ion or photon calculations is contained in this
routine. Fifteen basic plots are available. Each may be obtained from any
"bin" within the data file discussed above. The format is set-up for inter-
active graphics terminals and allows instantaneous selection of logarithmic or
Tinear scales and choice of variable.

In the standard package the number of points for each plot is pre-determined
by the filing code and the data are all drawn from the same data file. An al-
ternate routine is available for a user specified number of points. Another

routine is available for plotting of data from several data files.



ITI. OQutline and Listings

The following sections contain information describing the construction
of each routine discussed above. Fach section includes:
a. A function Block diagram.
b. A descriptive outline of the elements within each routine.
c. A reproduction of the read statements in each routine.
d. A set of commands for "mapping" which shows which relocatable elements
were collected into the absolute element.

e. A Tisting of all the elements in each routine.
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PHOTON RESPONSE

SECTION OF T*DAMEN CODE

ABSOLUTE
m/E
READER
READ/PHOTON
MAFPER
MAP/PHOTON
LISTER
LIST/PHOTON
SYMBOLICS
MASTER =--MASTER ROUTINE FOR CALLING EACH SECTION
SPECP ~-CALCULATES A BLACK BODY SPECTRUM FOR A GIVEN
TEMPERATURE AND TOTAL FLUX
LAYERP --SETS UP MATERIAL GRID UP TO & LAYERS WITH ANY
NUMBER OR MATERIAL™S PER LAYER, DETERMINES
COMPOSITE ABSORPTION COEF,,DENSITY,GAS PROP, E£TC
INITIA =--CALLS CROS TO GET CROSS SECTION DATA FROM
ELT/ATOM
CROS --SELECTS FROM THE CROSS SECTION LIBRARY THE PHOTON

ELECTRIC AND INCOHERENT VALVES FOR A GIVEN Z,
READS IN ENTIRE LIBRARY

ELT/ATOM-ALL PHOTON CROSSECTIONS Z FROM 1-100, PLUS CALL TO

INITIA WHICH READS THEM

GEN/XMU--CALCULATE PHOTON CROSSECTION FOR A GIVEN ENERGY

DEPOP

TTIME

STTIME
HTPIM

HTPFN
PART
AERFC

ERF
TLATE

FROM COEFFICIENTS IN CROS

--CALCULATES PHOTON DEPOSITION, J/CUBIC CM,
TRANSMITTED SPECTRA, ADIABATIC TEMPERATURE

--EVALUATES TEMPERATURE AT ANY TIME OR POSITION
FOR ANY OF 3 MODELS

-=SAME AS TTIME EXCEPT X AND T ARE STANDARD ARRAYS

-=EXPONENTIAL IN SPACE, IMPULSE IN TIME TEMPERATURE
SOLUTION (MODEL 1)

-=EXPONENTIAL IN SPACE, FINITE DURATION IN TIME
TEMPERATURE SOLUTION (MODEL 2)

-=A SUBROUTINE NECESSARY IN HTPIM DERIVED FROM
EXPRESSION FOR ERROR FUNCTION

-=INTEGRAL COMPLEMENTARY ERROR FUNCTION

~-ERROR FUNCTION, SINGLE PRECISION

~=-A SOLUTION TO THE FINITE SLAB FOR EXPONENTIAL
IN SPACE AND IMPULSE IN TIME (MODEL %)
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58,

59.

6C.

61.

6c e

63,

64 . OUTPHO --A ROUTINE FOR OUTPUTTING THE RESULTS OF THE PHOTON
65, CODE

66, LASORB --GENERATES A SINGLE MONO ENERGETIC ATTENUATION
67, COEFFICIENT SIMILIAR TO LASER ATTENUATION

68 STARAY --GENERATES THE STANDARD X AND TIME ARRAYS

6%, PFILE/IODR--FILES THE COMMON BLOCK DATA FROM THE PHOTON
7Ce CODE INTO A PHOTON IODR FILE

71 ENTRYS/IODR--BASIC SUBROUTINE FOR IODR DATA BLOCKS

T2 DCL/IODR-STRUCTURE OF DATA BLOCKS FOR IODR FILE SYSTEM

73.
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Sz=== READ/PHOTON =T===

*k***READ STATEMENTS FOR THE PHOTON RESPONSE

FOR THE MASTER SUBROUTINE:

READ(S5 ,10,END=9FYINST

FORMAT (A6)

IFCINST JEQe “SPECAR”) CALL SPECAR
IF (INST +EQe “INITIA”) CALL INITIA
IFCINST oEGe “STARAY”) CALL STARAY
IFCINST JEQ."PSTEMP”) CALL STTIME

IF (INST +EGs “P=~LAYE”) CALL LAYERP
IF (INST .EGs “P=-SPEC”)Y CALL SPECP
IF (INST .EQe “P-DEPO”) CALL DEPOP
1IF (INST JEG, “P-TIME“ ) CALL TIMEP
IF (INST +EGe “P=QUTP” ) CALL OQUTPHO
IF (INST +EGe “P~LASE” ) CALL LASORB
IF CINST .EGe “OPEN") CALL OPEN

IF (INST «EGe “REQPEN") CALL REOQOPEN
IF (INST +EGe “LOGINT) CALL LOGIN

IF (INST +E@e “P=FILE“) CALL FILEP

FOR THE SPECP SUBROUTINE :
READ ,KEV,JK,FLUX,RADIUS
IF(KEV «6Ts 04) GO TO 9
READ yNMHIST, (EHIST(I),AMP(I), I = 1,NMHIST)
FOR THE LAYERP SUBROUTINE:
READ (5, = END=99)INUM ,WIDTH(NUM) ,IWID (NUM)
READ(S5,=oEND=98) IZ,R0,C(NUM) ,ALPHA ,1G,AM,P,GTMP
CALL ONESET(IZ2)
IF (IG «EGe 1) RO=AMXP/GTMP*1,721E-5

FOR THE DEPOP SUBROUTINE:

READ 4LAYLO,LAYHI

FOR THE TTIME SUBROUTINE:

READ +NLAYR,IMOD,SIZE
READ yNUMY  (Y(I) o I=T,NUMY) JNUMT y(TM (I),1=1,NUMT) ,TD W,NPLUS

FOR THE STTIME SUBROUTINE:

READ SNLAYR,IMOD,TD,w NPLUS,SIZE
READJIXS,IXF,1XD

FOR THE LASORB SUBROUTINE:

CODEx*nnx



===== READ/PHOTON ==z==z=

58,

59. READ WAVLTH,FLUX,RADIUS
60.
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===== MAP =====
1. AMAP*MAP,MAP s T*DAMENM/E
< IN T*DAMEN JMASTER y e LAYERP , o INITIA, +SPECP ,,GEN/XMU,,DEPOP
3 IN T*DAMEN « TTIME y o HTPIMy e HTPFNy e PART 3 e AERFC 4 oERF
4o IN T*DAMENJDERF
5 IN T*DAMENTLATE, «OUTPHO
6. IN T*DAMEN.LASORSB
Te IN T2DAMEN.STARAY ;.STTIME
8. IN T*DAMEN«PFILE/IODR,+ENTRYS/IODR
G NOT T*DAMEN.PFILE
1Ce IN T*DAMENCROS
11. NGT T*DAMEN.XMU

12. END



=s=== | IST/PHOTON =====
1. 2PRT,S T*DAMEN.LIST/PHOTON
2e @PRT,S T*DAMEN.MASTER
3. APRT,S T*DAMEN.SPECP
4e BPRT,S T*DAMENJLAYERP
54 APRT,S T*DAMEN,INITIA
6o APRTyS T*DAMENJGEN/XMU
7 PRT,S T*DAMEN,DEPOP
8o APRT,S T*DAMEN.TTIME
9 APRT,S T*DAMEN.STTIME
1C. @PRT,S T*DAMENJHTPIM
M. @PRT,S T*DAMENJHTPFN
12, @PRT,S T*DAMEN.PART
13, BPRTyS T*DAMENCAERFC
14 OPRT,S T*DAMEN.ERF
154 @PRT,S T*DAMEN.TLATE
16, BPRT,S T*DAMEN.OUTPHO
17 @PRT,S T*DAMEN.LASORB
18. @PRTyS T*DAMENJSTARAY
19 @PRT,S T*DAMEN.PFILE/IODK
20, APRT,S T*DAMENJ.ENTRYS/IODR
21 ? . SEE FILING
224 APRT,S T*DAMEN.CROS
23, APRT,S T*DAMEN.ELT/ATOM
244 @PRTyS T*DAMENSDCL/IODR

25 g . SEE FILING



. L *

g AR -

16

FUNCTION AERFC(X)
DOUBLE PRECISION X,DERF

AERFC
RETURN
END

==X*(1«=DERF(X))I+T14/SQRT(PII*DEXP(=X*X)
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s ==== CROS —====

1. 4

Ze SUBROUTINE CROS

3. C APROGRAM TO READ THE X~RAY CROS SECTION LIBRARY
be DIMENSION AC3884),L0CC10D),HEADCTID) ,B(971),20AC100)
5 COMMON/XCOF/COEF(20,6) ELIM(20) yNUM,ONEZOA
e 100 FORMAT(AS)

7o 101 FORMAT(8E10.32)

8o 102 FORMAT(2014)

G 103 FORMAT(BF10.4)

10. 104 FORMATC(11F7.4)

1. PO 2 I = 1,9

12, 2 READ 100, HEAD(I)

13, READ 101, A
14, READ 102,L0¢C

15, READ 103,8B
164 READ 104, ZOA

17 RETURN
18, ENTRY ONESET(IZ)
19. ONEZOA = Z0A(12)
0. IPOS = LOCKCIZ)

FA IS IPOST = LOC(IZ +1)

£2 NUM = IP0OS1 - IPOS

24 po 101 = 11NUM

25 ELIMCI+ 1) = B(IPOS - 1 + 1)
264 10 CONTINUE

27 IC0S = 4*x(IPOS =-1) +1

28 bO 20 I = 1,NUM

29, DO 20 4 = 1,4

30, IT = 1C0S =~ 1 + J +4x(1-1)
31 COEF(I,4) = ACIT)

32 2C CONTINUE

33, RETURN

34, END
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SUBROUTINE DEPOP

THIS suB CALCULATES THE DEPOSITION DUE TO PHOTONS

*QUTPUT OF THIS ROUTINE
REAL*4  Y1(100,4),Y20100,4)
REALX4 ADBTMP(100,4)
COMMON /PDEPO/ YT4Y24ADBTMP

*INPUT FROM LAYERP

REAL*4 C(A)QXZ(Q)'RHO(4)1U(1OG'A)¢X(100'4)
INTEGER IX(4)

COMMON /PLAY/ IX’XZ,RHO,C,ALPHA,X,U

INPUT FROM SPECP

INTEGER JK

REAL*4 DELEC100),FC100,5)

COMMON /PSPEC/ JKyDESE2FoKEV,FLUXy SUMFLU

*START
READ ,LAYLO,LAYHI

*DO THE GAS AND ONE LAYER OF wALL
DO 11 NUMLAY=LAYLO,LAYHI
CONST=RHOCNUMLAY) *C(NUMLAY)*4,186

IXX=IX(NUMLAY)
DO 22 1=1,1IXX
$1=0.
$2=U.

DO 34 J=1,JK
FOJgNUMLAY+1)=EXP (~U(J yNUMLAY) X (I NUMLAY))*F(J ,NUMLAY)
ST1=ST+UCJ JNUMLAY)I*F(J yNUMLAY+1)%DE
S2=S2+F(J,NUMLAY+1)*DE

CONTINUE
CONTINUE

Y1(I NUMLAY)=S1

YZ(I NUMLAY)=S?

ADBTMP(I 4NUMLAY)=YT(I ,NUMLAY)/CONST

CONTINUE

CONTINUE

RETURN
END
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TEEER

ELT/ATOM

INITIALIZE THE PHOTON CROSS SECTIONS

ek ok dek ook ok kk XRAY COEFFICIENT DATA d ok dde ek dek K
COEFFICIENTS NOSe 1 THROUGH 10D AS OF REPORT SC-RR-710507
REVISED AUGUST 1971
THE LOWER ENERGY BOUND FOR THE DATA IN THIS FILE IS
+1 KEV VALUE USED IN THE PREVIOUS FILE.,
CHANGE MUST BE MADE TO THE SUBROUTINE B1G6GSe. THE CARD
SHOULD BE REPLACED BY THE CARD IFCECLT.0.,01) E=0.01
84 971 100
Ot 0- G. Q. '6.383E*O1’60446E+U0
3.051E+00~7.818E+00 14144E+01 6.959E~02 7.,636E-02-9.406E-01
1e180E-03-84236E-02 2.886E+00 5.534£+00 1.,620E-05-5.610E~C3
1e034E-U6-64114E-0b6 6«287E~-UT1 3.927E+01 4,200€-07 4.288E-U4
0. O, Co O ~7«150E+02 2.769E+0U2
Te857E+01-4.079E+01 8.,60U9E+01-2.618E+00 1.606E+00-1.726E+01
3.663E-03-3.782E-01 2.288E+01 6.006E+01 1.080E-04-3,106E-02
20060E-05-1,074E-U2 1.181E+01 1.704E+02 64632E-06 9.453E-03
-2¢418E+U2 3.530E+01-24699E-01 5.580E-04~1.888E+01 1.898e+U1
4e375E+00-5.094E+0T 3.053E402-3,064E+01 4 ,040E-02-2.930E+00
Ted14E~03-3.913E-01 7e450E+UT Se746E+02 3,769E-05 5.136E-U3

«01 KEV

2.854E-05 4.028E-02 8,213E+00 8.,286E+03-1,139E+402 9.342E+01~

~64254E+01 1.968E+02 S.011E+02-3,138€+401 1.037e+01-1,280e+02
1e018E-01-84264E+00 4o158E+02 4.366E+02 5.,693E-03-1.595€E+00
4e261E~05 9.215E=-02 9,639E+(01 7,141E+03 9.,101E-05 1.272E-01
=3 357TE+02 1.923E+402-24742E+00 1,204E-02-9.943E+02 1.816E+03
Ze6BIE40U0-84BILE+0T 14525E+U3~2e145E402 6.447E-01-3,953E+01
1e852E-03-1+356E+00 5.252E+U2 S5160E+03 4.460E-04-6.960E-02

24273E-04 3.032=01 1.013E+402 5.374E+04-6.,531€+402 3.74Be+02~

~9¢022E+02 1.760E+03 1.549E+03-2.2808+02-7.,363c+400~1.,537E+01
1e640E+00-9,428E+01 2.872E+0U3-5.583E+02 5.621E-04-2.533e+00
1e183E-03-2.891E~-01 7.016E+02 3¢359E+04 4 ,997E-04 6.323E-01

~B8e291E+U2 S5.716E+02-14010E+01 5.031E-02-2.338E+03 5.732e+03~

=4 o940E+00~8 ¢ 442E+01 4.,620E+0U3-1.186E+03 2.019E+00-1.249E+02
Te7U9E-CG2-84196E+00 24345E+U3 1.369e+C04 14719E-03-1.291E~01

9.085E-U4 1.142E+00 5.2936+402 1.787E+405-8,968E+02 8.086E+02~

=7 181E+01 4 748BE+02 S5.542E+03-1.2363E+03 2.,7456+400-1,747E+02
3774E-02-14559E+01 4.D45E+03 1.810E+04 4 .,359E-03-1.372E+00

1e521E-03 1,827E+00 1.,132E+03 1.837E+(35-6.041E+02 8.,206E+(2~

~8.907E+01 64850E+(2 7+217E+03-2,022E+03 2.813€E+400-2,020E+02
6e0F7E-U2-24435E+01 6.099E+U3 2.258E+04 5 .064E-03-8.464E-01
€e262E-03 2.631e+00 1.7UTE+U3 3.144E+05 O O.

=1e183E+403 1.545E+03-54393e+01 5.024E~01~-8,680E+01 7.434E+02
3e16TE4U0-2449TE+U2 14439E+046-8.187E+03 1.288E-01-4.471E+(01
5.202E-03 7.337E-02 4+614E+0U3 2.256E+05 2,536E~-03 4.790E+00

1.910E+071 1.575E+00-24367E-U2 R,190E-(U5-9.125E+402 1.627E+03~

1e732E400-1.853E402 147128404 -8,4156+403 2.,726E~01-8.218¢e+01
24083E-03 4.548E+00 5.521E+03 3.358E+05 4.900€-03 6.789E+U0

30150E+02-64639E+00 23.825E-U2-2.656E-05-8.778E+02 1.897E+03-

~6.648E-01-1.084E+02 2.219E+0U4-1.241E404 4.080E-01-1.205E+02
8e338E-03 2.236E+00 8.,819E+03 4.284E+05 7.016E-03 9,228e+00
64303 +02-8,931E+00 4.919E-02 6.325E-05-4 5308402 1.420E+03
~3.674E+00-1,622E+01 2.732E+04-1,752E+06 4 ,158E-01-1.351E+02
Te125E-02 2.747E+00 1174E+04 5.695E+405 9,245E-03 1.,188E+01
BeBIOE+02-2¢314E+0T 1.090E-01 1.725E-03-3.946E+02 1.498E+03
“4eC56E+00-T1eD8FE+TT 3o544E+04~2e595E+04 4.945E-01-1.482E+(2
2e7T16E-02-5.425E+00 14775E+U4 6.765E+05 1.261E-02 1.,557E+01

RATHER THAN THE

TO USE THE ADDITIONAL DATA A MINOR
1F(EQLTOG.1) E=04e1

1¢317E+01-5.,045€-L2
6e144E+0D 1.425E400
1214E+00 1.761E+01
24492E-01 94574E+01
4,455E+01-9,080e-01
8010*E+b1‘40928£*00
13258401 1.4216+402
2092E+00 1.728E+03
2¢381E+02-9,697&+00
1.293E+02 1.828E+02
34650E+401 1.787e+03
1.314E+00 5.,2¢8E-C3
8e807E+0U2~1.646E+02
2e644E+02 1.566E+03
24504E+01 2.800E+C4
34939E+02-1.755e+401
1¢281E+03 1.768E+(2
3.1016+02 1.521e+04
5079DE+00 20678E°02
2.6725*&3‘40452E*62
1169E+03 9.909e+403
24925E+02 9.317E+C4
2.082E+02 1.482€+(2
4 6UFE+([3-9.421E+02
Te192E+03 6.363c+04
1¢742E+01 10025&‘01
7e1590E+(03-2.213E+03
2e¢202E+02 9,357E+(04
1.627&*01 8-6435’02
9.933E*03-‘0A54E*03
3.076E+03 1.458E+05
D O

1.&??E+64‘3.822&*03
FeBO2E+UT 2.497E+U4
Te147E+03 G.882E+(5
6e0064E+01 4588E~-01
Te4756+04 9.467E+(2
1e167E+0G3 1.,6008+G6
2eG62E+01-24277E 400
2.139E+54’19143E402
2¢818E403 1.846E+(6
2e52BE+02-24366E+01
2716E+04 3,723E+L2
44104E+03 2.352E+06
40883&*02'5.508E+G1
34627E+04-1.605E+404
TebO2E+0U3 2.288E+(6
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zz=== ELT/ZATOM m====

ebU5E+02-94 183E+00~-7e379E=UT 1,434E-02-2.67BE+02 14287E+03 G4558E+02~14269E+(02
=6 0U9BE+00 7o712E+01 44196E+04-3437E+404 S5.710E-01-2.0016402 44505E+04~3.853E+04
36613E~02~8.426E+00 2.,277E+04 8.080E+05 1.582E-02 1.847E+01 1.110E+04 2.456E+C6
Te850E+03~74648E+01 4o856E=U1T 16655E-02-3.580E+02 1.751E403 1.186E+03-14847E+02
=1e021E+01 2.346E+02 5.164E+04~6,707E+404 7 46TE-01~2.534E+02 5.800E+04=6,691E+04
50442E-02-14719E+01 3.154E+04 9.102E+05 2.069E-02 2.375E+01 1.589E+06 2.713E+06
1e558E+03-1,0641E+01-1¢325E+400 3a215E-02-2174E+02 1.397E+403 1.833E+03-3.166E+(02
=1e192E+01 3.253E+402 5.927E+04~5,980E+04 8 ,789E~D1-2.920E402 6+860E+0Ub~-1.018E+05
6556 E-02-24175E+0T1 34895E+04 9.737E+05 2.,483E-02 2.697E+01 2.078E+04 2.972e+06
2e556E+03-140624E+02 3+134E+00 2.626E~02-1e949E+02 1.368E+403 2e365E+03=44739E+402
“1e446E+0T Lo359E+(02 64578E+UL-7.284E+04 B 786E-01-3.001E402 7e682E+04=1.219E4C5
BeB35E~U2-3,637E+01 4 777E+04 9e352E+05 2.874E-02 3.165E+01 2.446E+04 3.037E+06
5.292E40G0 3.717E-U1-64740E-03 1e436E-05-14733E+02 5.359E+02-3.,738E+01 7.107E=-C1
=1e595E+02 143456403 3,549E+03-7,756E+02-2+113E+01 7.161E+02 8.153E+04-9.859E+04
1e04BE+00-34644E+02 Fo844E+04~1,760E+405 1,040E-01-3.553E401 6+096E+UL 1e226E+(06
34773E-02 4e007E+CT1 34507E+U4 3.45556+06 1.4426+402-3,204E+00 2.579E-02-84054E-05
10440E+01 64073E+02-40745E+01 9e859E=C1 71716401 6¢790E+01 6e646E+03=1.903:+03
~3e015E+0T Te141E+03 9eb59E+04-10195E+05 1.408E+00-4,553E+02 1.206E+05-2.4531£4(5
Te154E-U1-3.465E401 T4523E+Ub 1.368E+06 4.664E-02 S.252E401 3.960E+04 5.980E+06
T.GBBE+03 S5,062E+00-24564E~01 1.298E~03 1,8976+02 4.984E+02-3.352E+01 6.726E~-01
=1e507E+402 1¢501E+03 5.139E+403-1,442E+03 4 ,615E-01-2.614E+02 1.217E+05-2.0576+05
1e509E-01-6+913E+01 $.253E+046 1.096E+06 5.204E-02 6.443E+01 3.314E+04 9,765E+(6
Te581E+03 2.413E+01-7e791E-01 44080E~03-4¢626E+01 B,678E+U2 7«308E+03-2383E+07
2e074E-01-24292E+02 1 371E+U5-2,489E405 1,972E-01-9.550E+401 1.106E+05 1.067E+(6
6e044E=02 74449E+0UT Lo320E+04 94279E+06 1.887E+03 1.983E+U01-76427E-C1 2.731E~(3
=7e196E+01 1.1326+03 8.004E+03-2.8036+03 3,940E-01-24733E402 1.564E+05=-2,1B84E+0S
2.007E-01-84911E+01 1.254E+405 1e137E406 6.962E-02 7e762E+01 S5S.692E+04 1.006E+(7
1e755E403 94204E+01-1.973E+U0 9457E-03 3.932E+01 1.537E+02 1.228E+06=4.984£+402
2e740E-C1-2¢665E+02 1.81BE+US~3.,997E+05 2.,727E=01-1,288E+02 1.543E+05 9.755€+(05
Be27BE-U2 94017E+01 7.781E404 8.227E+06 5.885E+03=1,396E+02 1.353E400-44829:-03
~5402TE+02 14265E+03-8¢805E+01 1.272:+00 5.200E+01 1.957E+01 1.447E+04~6,930E+403
2e930E~UT1=2¢7TU3E+02 24034E+05-644886E+05 2.940E=01-1e342E+02 1.761E+05 84747405
9e427E~02 140576402 B 606E+U4 1.091E+07 5.852E+02-1e336E+402 14336E+00-44843E~(3
“1e412E+402 1.,086E+03-64278E+01 2.043E-01-8.128E+00 6.550E+02 1.511E+046=7.079E+03
2e151E-01~24680E+402 2e341E+U5-64063E+405 2 ,511E~01=1.633E402 2.09NE+05 7.131E+05
Te107E~01 1.252E+02 1.008BE+05 1.273E+07 S5.153E+03-3,891E+401-4,490E-01 4.045E-03
=1e957E+402 1.422E+03-14321E+02 3.914E+00 2.092E+01 3.311E+02 1.820E+04=9,303E+03
4e947TE-U2-2.478E+02 24586E+05=7e185E+05 3.,588E-01-1e492E+02 24296E+05 8.856E+(5
1e244E-01 1.427E+02 1e134E+05 1.528E+07 6.887E+02~1.547E+402 1.332E+00=6424bE=(2
9e¢185E+01 1.073E+403-6.N456+01-1.313e+00 0, 6.600£402 O, 0.
1 9.310e+03 C. O. “Te175E402 2,7171E+403 1e514E+04~640462E4(3
1e685E-02-24522E+02 34005E+05~94000E+05 4o681E-01-2085E+02 2.782E+05 4.399&+(5
1e470E-01 1.687E+02 1.419E+05 1.446E+07 3,293E403-2,208E+401-3,511E-01 2.914E-C3
=3e217E402 14834E+U3-24631E+02 1e133E401-5.089E+02 4.139E+U3 7468E+(3-6.981E+402
=9 173E+01 1.8602E+(03 1.777E+046-84202E+03 7.440E-03-2.3716402 3.202E+05-1.028E+06
4e729E-(1-24055E402 3.N00E+0S5S 24182E+05 1.58GE-01 1.B48E+U2 14452E+05 1.929E+(07
7e941E403-24347E402 2.501E+00-8e979E=03~14534E+02 1.829E+03-1.674E+02 4.439E+C0
~2e8U7E+04 1,091E+05-1e511E+05 7.897E+404 -3 .057E403 1.38B5E+04 3,780E+02~2.163E+(2
~8¢01BE+0T 1.794E+403 2.095E+04-14C70E+04-1.158E+00-3.871E+01 3 ,499E+05-1.154E+0é
4e820E-U1-14832E402 3.296E+0U5 64802E+405 1.796E-01 2,204E+02 1.529E+05 2.596E+(07
O 0. Do 3¢400E-04 1.CO1E+04=5,719E+02 1.060E+01-6.716E~C2
=~6e7T6E+02 24582E+U3-2.726E402 Be301E+00-1.457E+04 6.363E+04~-1.011E+05 6.416E+04
304T70E+03~8 4 674E+03 24548E+04=8ob411E+03-9,431E+01 2.078E+4U3 24172E+04=1.101E+04
=1.253E400-24897E+01 3.783E+U5-1e357E+06 54591E-01-2.217E402 3.625E+05 2,392E+(S
1.949E"'G1 2.371E+GZ 1-7675"‘05 2.‘000E+07 Q. Go {}o 1.8&0&‘(«3
1e942E+04~14740E+03 5.357E+0U1-5¢554E~01~9.082E+02 3.097E+03-3,039E+02 7.152€+(0
=7 e4U2E+03 3.636E+04-64670E+04 5.346E+06-3 ,400E+02 3.232E+03 1.163E+06-1.089E+03
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===== ELT/ATOM =====

=5.94C0E+01 1,646E+403 2.621E+U4~1.507E+04~2,025E+400 1,283E+402 4.069E+0U5-1.510E+06
€eb7BE~D1-240603E+402 4.045E+05-5153E+04 2.155€6-01 2.609e+402 2.074E+05 2.220E+07
16642E+02-24624E+401 1.048E+00-5.116E-03 1,858E+04~2.363E+03 1.,082E+02-1.737£+(00
~8e3916+02 3.143E+03-4o102E+02 1.448BE+01-44525E+0% 2,468E+04=5.133E+04 5.102E+04
~34E858E+02 1.013E404 3.603€+03-7e657E+02-5.339E+01 1,649E+03 2.950E+04-1.8C00E+04
~1e655E+00 8458BE+01 4¢504E+05-1e7956+06 7.,880E=-01-3,490E+02 4.641E+05-1.258E+06
24393E-01 2.906E+02 2360E+05 2.1456407 3.,589E+02-4+858E+01 1.838E+(00-8.,229e-(3
Go6GTEVUL=-7 J6T70E+C3 4 o318E+02~B207E+00~9,469E+02 3.639E+03-4.086E+02 1.,010E+01
~6s637E+02 44194E+03-1,104E+064 2.806E+04~4 s265E+02 94660E+03 5.34FE+03-1.174E+03
=3e968E+01 14459E+03 3e327E+06~2.228E+04-3461E+00 4 .401E+402 4.690E+05-1.943E+06
Be564E-01-3,723E+02 So0Z0E+05-1e430E+06 24590E-01 3.237E+02 24541E+05 2.321E+07
7TeTb1E+(2=Te717E401 2.608Be+00-1018E~02 32756402 2.964E+023-4,214E+402 1.,494E+01
406FE+03-1310E404 1.813E+06-60454E+03 1,661E+02-1,050E+403 3.457E+03 2.000e+04
=6 ,318E402 1.,C007E+04 6o548E+U3-T14535E+03~4.033E+401 16078403 3.681E+04-2.478E+(04
=34955E+00 5,482E+02 54202E+05-2,262E+06 9 +718BE~01-44209E+02 5.662E+05-2.099E+06
2e9UTE~0T 34653E+02 24908E405 2417E+07 5 .868E+01 S5.694E+01-3.164E+00 5.185e~07
“1e04BE+03 4 o558E+03-7e909E+02 34526E+01-1,462E+03 6.037E+U3-2.364E+03 5.585e+02
3.01TE+402-2.974E+03 1.308E+04 1.268E+04-4163E+02 1.017E+04 7.535e403-1.891£+03
~Ge924E-01 Bo455E+U2 4 4446E+04-3,490e+06-3,076E+0D 4.257E+402 5.613E+05-2.587E+C6
1e050E+00~6e435E+02 6e114E+U5-2.028E+06 3.136E-01 3.,952E+02 34252E+05 2.248E+(07
Beb623E-C1 74942E-02~145¢5E~03 64932E-06 1.558E+02 9.161E+00-14414E+400 7.04%9E-02
~T1e4b46E+03 5.719E+03-1e213E+03 6.655E+401 3 ,524E+02~3,194E+03 1.657E+04 1.224E4+04
=6 40256402 1.067E+04 Bo396E+03-2.275E+03 54234E+00 7.494E+02 5.033E+046-4.276E+04
~2e207E+00 24653E+0U2 64269E+0U5-3.163E+406 1.101E+00-4.280E+02 64664E+05-3,481E+(6
3e¢4067E-UT 4o515E402 34525E+U5 24783E+07 4 H66E+01-1.282E+U0 14181E-02-3.649E-05
7e087E+02-64434E+01 146346400 34457E-02-2.899E+03 8.153E+U3-1741E+03 9.548c+01
ToOS3E+03-2.725E+03 84076E+U3-2,820E+03 24746E+02-2830E+403 2.140E+04 7.655E+03
~4e181E+02 1.025€+06 1.159E+404-3,199E+03-4,367E+01 1.966E+03 4, B8356+04-3.788E+04
~S5e¢177E-U1-2.546E+01 6.941E+05~3,733E+06 1.296E+00-5,192E+02 7.384E+05-5,043E+06
3.8C0E~01 4.950E+02 4111E+05 1.955E+07 1.646E+03-1.524E+01-3,033E~-02 4.574£-04
6e222E+01 7.685E+01=44225E+00 Be261E-02~-2.128BE+03 8.026E+0U3-2.124E+403 1.548E+C2
3e585E+02-44223E+02 6e6C0E+U3-2.706E+03-8,813E+01 1.184E+03 2.198E+04-1,440£+03
“4e14TE+02 140436404 1.3856+404~-4,020E+03-142826+01 14204403 6.02BE+04~-5.752E+04
6e265E-01=1,6406E+02 7eb6BLE+(S5~-40421E+06 T.334E+00-4.,917E+02 B8.066E4+05-5,879e+(6
4o194E-01 5.651E+02 43536405 2.981E+07 1.910E+02 3.638E+U1-44958E~-01 1.598E-03
~8¢57BE+03 14742E+04=-5,382E+03 4.570E402-23,681E+02 3.235E+U3 1,564E+0U3~24121E4(02
“2¢164E+02 34512E+03 2.053E+U4-3.382E+403-3.,996E+02 1.064E+04 1.548E+04-4,776E4(03
~3¢011E+0T 1.794E+03 6e153E+UL~5.699E+04~5,900E~01 1,945E+402 B84031£+05-4.579E+(6
Ted74E+(0-54530E+U2 BeFUTE+U5-7e927E+06 4 562E~01 6.248E+402 4o760E+05 3.216E+07
5e0478E+02~1¢855E+401 1.190E+00-1.0076-02-740346+03 1.,685E+04~54527E+03 5.032E+02
70252E402=1e862E+03 9oS50U7TE+(3~3¢524E+03-2.981E+02 6418BE+U3 1.735E+404-4,420E+03
~2923E+02 1.102E+04 1e751E+04-5.733E+403-1.658E+01 1.435E+03 7.050E+(046-7.037e+04
~24292E+00 5.516E+02 BW555E+US~-5,018E+06 1.,599E+00=5,764E+0U2 94643E+0U5-8,517E+06
LoF8OE-01 7¢224E+U2 4.910E+US5 Lo104E+07 5.429E+02 2.506E+00 54446E-01-5.466E-03
~0e303E+03 1.614E+046-5.496E+03 Se143E+02-1114E+02 1.895E403 54405E+403-2.,261E+(3
~3,027E+02 74576E+03 1.570E+4+04~4s795E+03 -3, 784E+02 1.099E+04 1.983E+06-6¢801E+03
~1840E+01 14552E+03 7e635E+04-8s181E+04~2560E+00 743176402 FDUSE+US-54349E+06
1e540E+00-464834E+02 14021E+06-9,300E+06 5.359E-01 7.662E+02 5.243E+05 S5.200e+(07
2e495E+02 64721E+{1-5e8B44E~01-24482E~04~6o741E4+03 1.490E+U4-5,576E+03 S5.102E+(02
~3.012€402 3.4094E+03 4 o154E+03-1,733E+03-2.871E+02 7+198E+03 1.867E+04~-5,767E+(03
~1e101E+02 1.635E+04 34183E+03-1491E403-2,936E+01 1.924E+03 7.955E+06~8,669E+(4
Se721E~01 7.164E+071 Te004E+06-646TBE+06 1.769E+00-5.691E402 1.097E+06-1.069E+07
50748E-01 8,119E+02 6o T13E+05 346056407 7.391E+402 3,482E+01 464295E-01-6,811£-03
~Be171E+03 2.199E+04-84951E+03 1.037E+03 3 087E+02-1.0956+402 140126406 ~-64421£+03
=2e831E+02 7.880E+03 1.913E+064-64518E+03~3.,547E+02 1,093E+04 2.575E+04-9.586E+03
=T1e311E+01 1.428E+03 Ge237E+04-1e148E+05 1.007E=02 1.277E+02 1.086E+06-7.,755e+06
1e633E+00-6403CE+02 14144E+(6-FB17E+06 6,218E=01 G, 117E+U2 S5.873E+05 6.614E+07
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Be935E+402 2.878E+00 1.70BE+00~94542E~03-8.948E+03 2.146E+54=-74129E+03 4,790E+G2
=5¢992E+402 445216403 3.942E+03-1.812E403-24665E+02 7¢197E+U3 24390DE+04=74946E+03
~3e285E+02 94342E+33 3.454E+04~1,203E+04-2,532E+01 2.009E+403 9,447E+046-1.115E+C5
=3¢043E+C0 94U79E+02 1.126E+U6~8,086E+06 1.870E+00-4570E+02 1¢251E406=1191E+0C7
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~2+56BE+02 1e36T1E+06 B 6B5E+U4~5.387E+04-2.,104E+02
TeQ8BE+U2 Te536E+U3 24458E+05-64005E+05-5.691E+01
~9.167TE+JT 2.050E+04 6.520E+05-1,784E+06 9.687E-01
3e315E40T1=7+298E4U3 1.587E+U7-8,866E+08 7 ,728E+0L0
10460E+OB G! 0. Oo ‘1-0825‘03
=1e923E+402 6+4709E+03 6¢231E+04-2.410E+04-2.559E+02
~24466E+02 1.276E+04 Ge751E+UL-5.925E+06-2.304E+02
BeOTSEHUT 2,132E+03 2.568E+US5=-64538E+405-5,793€+01
~8.637TE+01 1.,890E+04 7.445E+05-1,949E406 5.556E-01

Qebbb4EH+U3 4L oS3OE+US~6.824E+05
6+ 703E+03 1.,25NE+U6-9,4611E+06
16422E+04 8179E+06-5.3408+C8
1eD63E+046-54553E+0U2-1.750E+02
1.325E+04 5.127E+0b=2.586E+04
T1e168E+04 2 876E+0b~=5.342E+04
Qeb27E+C3 4 77BE+US=-7.281E+(5
S5e425E+U03 1.376E+U6=-1.109E+07
1.479E+64 8.647E+66‘60116E+08
1.040E406 4.567E+02-2.530E+03
1e378E+04 5.160E+04-2.733E+04
1.004E404 1.017E+05-5.684E+04
Pe126E+U3 4981E+05-7.597E4(C5
719DE+03 1.327e+06-1.016E+07
T1e493E+04 944T7TE+06-8,527E+08
1025?E4&4‘305905*03-60861E*02
1¢396E+04 5.452E+04-2.904E404
1101E+406 1.029E+05-64243E+04
9e752E+0U3 5.095E+05-8.299E+(5
7eQ16E+403 13541 +06-1.049€407
1e592E+06 FJ4FTE+6-8,283E+08
Te16BE+UL~4466TE+U2-2.379E+02
T1e361E+04 6.013E+04-3.273E+04
10@292+§4 1.132E*05‘6.698E+04
9eS7TT1E+03 5.352E+05-8.755k+(5
1706E+04 8,630E+05-1.792E+06
1.589E+Ué4 1.,052E+07-1.089€e+09
Te145E+06 T1.094E+U3-3,692E+03
Te268E+04 6.88E+04-3.620E+04
115564064 1.,107E+05=-7,279E+C4
9 660E+03 54556E+05-9.220E+05
Se331E4U3 1.646E+06-1.518c+07
T1.67T5E+U4 1.09DE+U7-14231E+09
1.308E+04~-94100E+02-2.846E+02
1.024E+04 B,6U2E+04-3,977E+04
1e518E+04 9 e220E+U6=7454E+04
1.018E+04 5,793E+05-1.018c+06
S¢64BE+(3 1.738E+06-1.662E4+(07

2¢968E4+01-24020E+03 1.484E+UT7~7,825E+408 B 135E+00 1.726E+404 1.171E+07-1.346E409
’Oo -Ot ’B. ‘O.

1 9 17 24 31 38 45 52 58 64 71 77 83 89 95 101 107 113 119 1c¢¢
133 139 144 149 154 160 166 172 180 187 195 204 213 222 231 240 249 258 268 278
287 296 205 314 323 332 341 350 358 367 377 387 297 407 418 429 441 453 465 477
488 501 514 527 539 551 563 575 587 599 611 623 635 647 659 671 683 695 707 719
731 743 755 767 779 791 8G3 815 827 839 851 863 875 887 899 911 923 935 947 959

e 0140 « 1200 «80C0 4.2000 20.0000 100.0000 500.000010000.000C

« 0250 « 1000 «8000 4032000 20.00C0 100.0000 500.000010000.0000
«0550 « 8000 4.0000 20.2000 10C.0000 500.000010000.0000 1110

« § 300 4.0000 20.0000 100.0000 500.000010000.0000 « 1880 «8000
4.0000 20.0000 100.0000 500.,000010000.0000 « 2840 « 8000 4.0000
Z0.00200 100.0000 500.000010000.G0C0 4000 « 8060 440000 20.0000
160.0000 500.000010000.0000 «5330 4.0C00 20.0000 1CC.0000 500.u00C0
10000.0Q00 «6870 4. 0000 20.0000 10G.0000 5006.000010000.0000 «U180
«8670 4,000 20.0000 170.0000 500.000010000.0000 « 0320 1.0730
200000 100.006G0 500.000010000.0000 <0500 1.3050 20«0000 100.0000
500.000010000.0000 <0730 1.5600 20,0000 100.0000 570.00001000C.0000
« 1000 1.8390 20.0000 10G.0000 500.000010000.0000 « 1300 241440
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Tmz== ELT/ATOM z====
2G.0000 100.0002 500.0006010000.0000 « 1650 204720 2u. 0000 100.00C0
5006.,0006010000.0000 «2Cc0 248240 <0.0000 120.0000 5020.000010000.00060
« 2450 3.2030 20.0000 100.0000 5S00.000010000.0000 « 0180 + 4940
3.6070 20.00060 100.,0000 500.000010000.0000 0250 3460 4,U370
20. 30060 100.0000 500.00G010000.0000 «0320 4010 4+4910 100.00C0
50G.000010000.000G0 «45610) 4.9660 100.0000 5020.000012000.0000 «5130
S5¢4650 100.0000 5S00.000010000.0000 «5750 59890 100.0000 500.0000
10000, 0000 « 1000 « 6400 6.5390 100.,0000 520,000010000.0000 « 1000
« 7080 7.11¢0 120.0000 500.000010000.0000 « 1000 o f7%0 7.7090
1060.0000 570.000010000.0000 » 1060 «8540 «8710 1.0080 Be3320
100.0000 500.000010000.0000 « 1000 «9330 1.0%960 8.9810 100.0000
5006.000010000.0000 « 1060 1.0200 1.0430 11930 9.6590 100.0000
500.000010000.0000 «0170 « 1000 1.1150 1.1420 1.3000 1G.3670
100.0000 500.000010000.0000 <0280 <1000 1.2170 1+2480 1.4130C
111040 100.0000 506.000010000.0000 0410 « 1000 1.3230 13560
145300 11.867C 100.0000 500,000010000.0000 <0550 « 1000 14340
164750 146520 12.6580 100.,0000 500.000010000.0000 « 0710 «8000
15510 15970 1.7820 13.4740 100.0000 500.000010000.0000 0900
« 8360 16750 1e727C 1.9210 14.3230 100.0000 500.000010000.0000
« 0210 « 1100 1.8050 1.8630 20650 15.2000 100.0000 500.0000
10000.0C00 «+ 0200 « 1338 « 3000 1.94730 2.007C ce2160 16.1050
100.00C00 500.000010000.0000 « 3250 «1560 « 8000 20790 2¢156C
Ce 3730 17.0380 100.0000 500.000010C00.0000 « 1200 « 8000 2¢2230
203070 245330 17.9980 100.0000 500.000010070.0000 « 2040 «8000
23700 24640 26980 18.9860 1C0.0000 500.000010000.0000 02280
« 8000 245210 266250 2.8670 20.0000 100.00G60 5900.000010000.00060
2530 « E2G0 246770 27930 3.0430 21.0440 100.0000 500.0000
10000.2000 + 2800 «8000 2.3380 249670 3.2240 2241170 100.0000
50L.00001000C. 0000 «3070 « 8000 3.0040 3.1460 3.4120 23.c2200
100.0000 500.000010000.0000 «335C «8000 3.1740 3.3300 3.06050
2443500 100.0000 500.000210000.000C0 «3670 <8000 543510 3.5240
3.8060 25.5140 1800.0000 520.000010000.0000 « 4040 3.5370 3.7270
4.0180 26.7110 10G.0000 500.000010000.0000 « 0160 « 4430 3.7300
349380 44,2380 27.9400 100.0000 500.000010000.0000 « 0240 «a850
o« 7140 3.9290 441560 4et650 29.2000 100.0000 500.000010000.0000
« 3310 « 5280 e 7660 4.1320 4,3810 446580 30.4910 100.0000
506.000010000.000C0 « 0400 «5720 1.0060 443410 446120 49390
31.8140 100.0000 500.000010000.0000 «0500 6190 1.0720 445570
448520 5.1880 33.1700 100.0000 50C.000010020.0000 e G630 «67¢0
« 9360 1.1430 4.7820 541020 544450 34.5610 100.,0000 500.0000
10000.0000 0790 « 7260 1.0650 1.2170 5.01<0 5.3600 57130
35.9850 100.0000 50G.000010000.00C0 « 0920 « 78U0 1.0610 11350
12910 5.2470 56230 59870 37.4410 120.0000 500.000010000.000C0
3809250 100.0000 520.000010000.G000 «1050 #8830 11850 12730
Te 4350 57230 661640 645490 4044430 100.0000 500.000010000.0000
«1120 « 9310 1.2620 13370 15050 549640 &eabuld 6.8350
41.9910 100.0000 500.0000172000.0C00 «1170 « 9780 12980 15750
be2C80 67220 7T«1280 43.5690 106.0000 500.000010000G.0000 «1220
10270 1.0520 13570 1.4710 1.6480 644590 7.0130 74280
451840 100.0000 500.000010000.0000 « 1270 1.0780 11060 164190
15410 1.7230 6.7160 73120 77360 46.834C 100.0000 500.0000
12000. 0000 «1340 1.1310 1.1610 1.4810 1.614C 1.8000 6770
76180 8.05c0 48.5190 100.0000 500.000010000.0000 e 1400 1.1850C
12170 15440 1.68820 1.8810 762430 7.9300 843750 5062290
500.000010000.0000 «1470 1.2400 12740 1.6100 1.7650 1.963C
7¢5140 862520 8.7060 51.9960 500.,000010000.0000 + 1540 162950



=====  ELT/ATOM
143320 1.6760
500.000010000.0000
£.0720 8.9180
1¢4530 1.8120
500 006010600.0000
846480 946170
1.5770 1.9500
500.200010000.0000
902450  10.349D
147160 2.1080
500. 0000100000000
9.8800 11,1360
1.8710 242810
50G. 000010000.0000
1065340 11.9570
2.0310 2.4570

50G.000010000.000C0

11.2150 12.8240
ce 2020 246450
500.000010000.0000
119190 13.734C
23850 2.8470

50G«00060100C0.00C0

126560 14.6970
25860 3.0660
500, 000010600.0000
13.4200 157140
Ze798C 3.2950
500.000010000.00060
1402140 16.7850
340220 3.5380

50U.2C0010000.0000

150300 17.9040
32530 3.7910
50G.000010000.0000
15.87GC 19,0830
344500 44,0460
500,000010000.0000
247280 443040
500.0000100600.0000
349735 45680
500.000010000.0000
18.5190 2249580
442300 4.8390

500.0000100600.C000
19.4520 2443850
45020 5.1170
500.2000610000.,0000
2Ue 4140 25,8830
be7900 5.4030
500.000010000.0000
«9921 44997 L4323
4936 L4818 L4985
4515 L4616 L4551
4306  J4380 44296

18420
» 1610
Y3940
2.0060
1770
10.1160
21750
« 1990
10.8740
243640
o228l
11.68340
245750
2580
12.5280
247920
02930
13.4190
3.0270
«3340
1443530
23,2800
+ 3860
1543660
345540
«b4 G0
163910
3.8490
«5060
174910
4e1640
e 5760
18.6390
444900
s 6440
198450
4.,8300
7060
211050
5.1810
« 7720
2264270
55550
«82890
23,8120
569450
« 8770
2542750
63530
e9270
2648030
6.7800
-0. 0000
e 4438
48473
4656
e4329

29

2o 460
1.3510
55.6180
242170
1.4680
59.3900
243980
1.5910
6343160
2.6000
1.7350
67.4160
2.8200
1.8830
7146760
3.0520
20400
76.1110
3.297C
242060
BR.7250
3.5620
23890
8545300
3.8510
2+5810
90.5260
64,1560
27870
95,73¢0
44820
3.0000
101.1370
448240
3.2190
106.7590
5.1820
34420
112.6010
5.5480
2.6640
118.67C0
59270
3.8940
124.9940
643220
441320
121.59¢0
67350
443780
138.5020
741680

«b625
4990
«4581
4337

4995
e 4795
e 4769
«4387

7.7900 85840
1.3920 167430
500.000010000.0000
83580 9e2640
1.5150 1.8810
500.000010000.00G0
89430 9.9750C
1.6410 2.0240
500.000010200.0000
9.5600 10.7390
1.7930 241940
500.000010000.0000
10.2040 11.5410
1.9500 2e368C
500.000010020.0000
10.8710 12.38560
2.1160 2.5510
500.000010000.0000
11.5640 13,2730
2.2910 2.7430
500.000010000.0000
12,2830 14,2090
<4850 2e95060
500.000210000.0000
13.0350 15.2000
2.6890 3.1774
500.000010000.0000
13.8140 1602440
2.9090C 3.4160C
500.000010000.0000
14.6190 17.3370
3.1360 3.6640
500.000010000.0000
1544460 1844840
3.3710 3.9160
5C0.000010000.0000
16.3000 19.6930
3.6090 441740
500.000010000.0000
17.1700 20.9480
3.8500 4e4350
500.000010000.0000
18.063C 2242700
41000 4.7C30
500.000010000.0000
18.9820 23.6630
443640 49770
500.000010G600.00C00
19.92%0 25.125C
4aeb44N 562590
500.000010000.0000
20.9070 26,6590
4998 L5000 4737
4506 <4859 L4990
4564 L4589 (4446
«4385 L4412 L4378

9 Ubbh
19230
« 1690
9.7520
2.0900
« 1880
10.4890
2e2b4D
« 2130
11.2720
24690
e2h20
12.0980
2e6820
« 2740
1249690
2.9080
« 3130
13.8800
2.1500
« 3600
14.8420
34160
«e6130
15.86610
33,6960
4730
16,9360
4.,0060
e 5410
1840550
443250
« 6100
1942370
4e6580
$ 6760
2Ueb660
5.0030
e 7400
21.75%0
5.3660
+ 8010
2301090
5.,7480
« 8530
2445350
e 1470
« 9020
260300
665640
« 9520
275940

e 4955
4671
«4b 08
+ 4343

53.7REC
2+13C0
14060
57.4860
23060
1e5280
61.3320
264940
16620
65.3450
ce?7 290
1.8090
6945250
2e9 3410
1.96(00
73,8710
33,1730
cel220
7843950
304250
2e2950
53,1020
32,7040
244840
88,0040
44,0000
Ce6 R3O0
§3,1050
4,3170
2e89c0
GB+4040
44650
3.,1090
103.9220
S5.00cC
543320
109.6517
53440
25520
115.6060
57350
3.,7780
121.7970
c.1220
4e 0120
12842530
65260
402540
135.0050
69490
445040
142.U850

4785
24593
4405
4353



-

ELT/ATOM
e4323 44357
+4103 44110
«4066 L4084
«4011 3988
3879 .39329

pt— -

4268
«4160
«4058
3958
«3924

30

«4213
4207
4034
«e3972
«3884

«4189
are
4034
« 4000
3909

4075
04146
e 4025
4048
¢ 3918

4176
4370
4028
3874
3896

4112
4090
3996
3901
«3936

«6138
4062
« 4006
3877
«3898
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FUNCTION ERF(Y)
DATA PI1/3.1415927 [/ ,P/+3275911/
YY = Y
Y = ABS(Y)
T=10/(10*P*Y)
A1=,254829592 *T
A== 284496736 *Tkkg
A3=1,421613741 *T*%3
A4==1.453152027 *T»=%4
A5=1.061405427 *T*x*5
ERF=1,0=(A1+A2+A3+AL+A5) * EXP(-Y %))
IFCY el TeaTE=4)ERF=2e*(Y-Y*224Y*%5/10,)/ SQRT(PI)
Y =YY
IF (YYLE«OW)ERF = =-ERF
RETURN
END



1e

e

4o

6o

7e

8

9
1C.
11.
12.
13,
14,
15.
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17.
18.
19.
cCe
1.
22
23
b
25
26
27
28,

10

11
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FUNCT1

32
GEN/XMU =====

ON XMUC(EM)

COMMON/XCOF/COEF(ZO,&),ELIM(ZO),NUM,ONEZOA

EM1
EM2
EM3
EM4
po 10
IF(EM
CONTI
PRINT
FORMAT
XMu=0.
RETURN
CONTI

EM

EM*EM

EMZ2*EM

EM3*EN

I = 1,NUM

oGEe ELIM(I) JAND+ EM LLE,
NUE

1,EM

O EM =7,E842,° NOT FOUND

NUE

ELIM(I+1)) GO TO

-

XMU = COEF(I,1)/EM + COEF(I,2)/EM2 + COEF(IL3)/EM3

COMPUTE THE INCOHERENT TOTAL CROSSECTION

X = EM
Top =

1511.06
1. + 101‘8*x + 0.06141*X**2

BOTTOM = 1o 4 3,171%X + 0,9328%X%x2 + Ce0257%X*%x3
AINC = (0.4006 * TOP/BOTTOM * ONEZOA

ADD TO PH

XMy =
RETURN
END

OTOELECTRIC

XMU + AINC

11

+ COEF(I,4)/EM4
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zTz== HTPFN ===
1e FUNCTION HTPFN(U,FyDEyTM,DIST,TD)
Ce
3.
4e ¢ *INPUT FROM LAYERP
5 REAL*L  CP(4) 4 X204),RHOC4),Q(100,4),X0100,4)
6o INTEGER IX(4)
7. COMMON /PLAY/ IX4X2,RHO,CP,ALPHA,X,Q
&e
G
1G.
11.
12 C *INPUT FROM PTIME
13, INTEGER NLAYR
14, DIMENSION TEMP(50,250)
15, COMMON /PTEMP/ NLAYR,TEMP
16
17.
18. DOUBLE PRECISION TK,E,D,UTA,A,B,HT4HZyH3,ANSWER,H
19. UTA=SU** 2xTD*ALPHA
21, TMM=TM
éde TK=ALPHA*RHO(NLAYR)*CP(NLAYR)
23, E=DEXP(-U*DIST)
24 D=F*DE*U/(RHO(NLAYR) *CP (NLAYR) *4,186)
25, nN=(
2€. 10 A=SGRTC(ALPHA*TM)
27 N=N+1 '
28, B=DIST/(2.%A)
29 H1 = U * 2. * A * AERFC(B)
3C. HZ = E
21 H: = HTPIM(U,F'DE,TM’DIST)
32 ANSWER = D * ( HT = HZ2)/UTA + H3/UTA
33. HTPFN = ANSWER
34, IF(N «GEe 2) GO TO 2U
35, IF(TM «LEs TD) RETURN
36, TM=TM-TD
37, H=ANSWER
38 G0 T0 10
39, 20 ANSWER=H-ANSWER
40, HTPFN = ANSWER
41, TH=TMM
42, RETURN
43, 737 CONTINUE
44, TVAL = TM = TD/Z.
45, IFCTM «LEe TD ) TVAL = TM/2.
47, RETURN

48 END



Te

Ce

4o

6e

7o

8.

G
10.
11.
12.
13.
14,
15.
16.
17.
18,
19.
20,
21,
2
23.
b
25,
26
27
28
29
30.
31,
32,
33.

30
10

34
===== BRTPIM z====

FUNCTION HTPIM(U,F,DE,TM,DIST)

*INPUT FROM LAYERP

REAL*4 CP(4)4X2(4) yRHO(4),Q(100,4),x(100,4)
INTEGER IX(4)

COMMON /PLAY/ IXyX24RHOCPyALPHA,X,Q

*INPUT FROM PTIME
INTEGER NLAYR
DIMENSION TEMP(50,250)
COMMON /PTENMP/ NLAYR,TEMP

A=SQGRT (ALPHA*TM)

B=U*A

D=F*DE*U/ (RHO(NLAYR)*CP (NLAYR) *4.,186)
IF(DIST «LEs 0e0) 60 TO 10
C=DIST/(2.%A)

IF(B «LTs €C) GO TO 20

IF(B +EQe C) GO TO 30
HTPIM=D/2+*(PART(B=C)+PART(B+C))I*XEXP (~C*C()
RETURN
HTPIM=D*EXP(B*B-U*DIST)+D/2.*(PART(C+B)-PART(C—B))*EXP(-C*C)
RETURN

HTPIM=D /2 e * (EXP (~B*B)+PART(B+CI*EXP(~C*C))
RETURN

HTPIM=D *PART(B)

RETURN

END



Ze
4.
Se

7
8
G
10.
11.
1<,
13,
4.

SUBROUTINE INITIA
THIS SUBROUTINE HANDLES ALL THE INITIALIZATION REQUIRED BY
THE WALL STUDPY ROUTINES

COMMON/COEFF/AZ(4,48) AOC4,5) yAB(4,0) A10(4,47) yA461(4,7),A82(4,12)
£4,A29(4,7)

READ IN ELEMENTS
CALL CROS

READ yAZ yA6,A8,A10,A29,A41,A82
RETURN
END
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m==z=== LASORB s=x=x
1e SUBROUTINE LASORSB
Ce
3. REAL*G FC100,5),EC100),KEV,FLUX ,SUMFLU
AN REAL*4  C(4),WIDTH(AL) ,RHO(L) UCI00,4) ,XC100,4)
Se INTEGER IWIb(4)
€. COMMON /PSPEC/ JK,DELE,F,KEV,FLUX,SUMFLU
Te REAL*4 PI/3,14159/ ,DE
& COMMON /PLAY/ IWID,WIDTHsRHO,C,ALPHA4X U
S READ ,WAVLTH,FLUX,RADIUS
1G. TLENER = FLUX
11 FLUX = FLUX/44/7341615937(RADIUS*T(0D ) nn2
12. JK = 1
130 DE = 1-
14, FC1,1) = FLUX
15. F(1,2) = FLUX
16, F(?y}) = FLUX
17, UUU = 25413274 * 1.E+4/WAVLTH
18 u1,1) = vuu
19. udt,2) = uuu
20 PRINT 100, WAVLTH,FLUX,UUU
21 100 FORMAT(///y “"LASER ABSORPTION WAVELENGTH IS 7
22, 83F10e349/714° FLUX 1S “ ,F10.3,//y “ABSORPTION
23 BECOEFFICIENT SI 7 4E124¢345717)
24 RETURN

25 END
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z==== LAYERP z====
1. SUBROUTINE LAYERP
2
2z c THIS SUBROUTINE CALCULATES THE EFFECTS OF THF COMPOSITION
b € OF THE WALL
S5e
e
7. REAL®4 X1
B INTEGER 1,12
G
10.
11. c INPUT FROM SPECP
12, REAL*4 DELEC100),F(100,5)
13. INTEGER JK
14. COMMON /PSPEC/ JK4DESZEFeKEV,FLUX ySUMFLU
15,
16
17, ¢ OUTPUT OF THIS ROUTINE
18, REAL*4 C(4)4,WIDTH(L),,RHO(4),UCI100,4),X(100,4)
19. INTEGER 1IWID(4)
2C. COMMON /PLAY/ IWIDyWIDTH,RHO,CysALPHA,X U
21,
22
23,
24,
25 C GET THE LAYER SIZE SPECS
26
27, 5 CONTINUE
28 READ(S g~y END=9FPINUM,WIDTH(NUM), IWID (NUM)
29 C WRITE (6,BUGS)
30
1. c MAKE AN X-GRID (LOG)
32 YYY = IWID(NUM)
33, XI = (YYY = 1,)/5,
34, IF (X1 +EQe Os ) XI =1,
35,
36, ITI=IWIDC(NUM)
37. b0 10 1=1,111
38, FI=1
19. XCI,NUMI=WIDTH(NUM) /T, OES* (10,0 *x((FI - 1.0)/X%X1))
4G 10 CONTINUE
41,
42 C NOW HANDLE THE MATERIAL COMPOSITION
43, b0 20 1=1,100
444 UCI JyNUMI=(0 L0
45, 20 CONTINUE
46,
47, RHO (NUM) =0,
48
49, 25 CONTINUE
50. READ(S y=yEND=FP8) IZ,RU4CINUM) JALPHA,IG,AM,P,GTHMP
514 CALL ONESET{(1Z)
52 IF (IG «EGe 1) RO=AM*P/GTMP*1,721E-5S
53,
54, DO 30 I=1,JK
55, UCI G NUM)= U(I,NUM) + ROXXMUC( E(I1))
56 30 CONTINUE

57. RHO (NUM)=RHO(NUM) +RO
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===z== LAYERP zTo===
58 60 To 25
59 g8 CONTINUE
60 ¢ PRINT ,U
61, IFCNRPT «E@e5762)Y 60 TO 5
62 PRINT 100, NUM,IZ 4RHO(NUM) ,CONUM) JALPHA,IG AM,P,GTHMP
63, 100 FORMAT(// 43Xy "LAYER NUMBER“,15,° HAS THE FOLLOWING PARAMETERS”
b4« &',,'Sx" z 31,15’1,
65. &SX,' COMPOSITE DENSITY = "E12.51/'
66 85Xy SPECIFIC HEAT = “9F12e5,4/,
67 4 S,SX,' THERMAL DIFFUSIVITY = ',F120511’
684 85Xy” GAS INDICATOR = “y1544,
69, &SXg' A = '1F12051/'
70 &SX,’ GAS PRESSURE = "F12¢5,/’
71 £€5X,” GAS TEMPERATURE = “yF1245414)
72 GO 70 5
73, 99 NRPT = 576¢

The RETURN
75 END
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===== MASTER s====

1e

Ce C 2 2 222 2222222222 RS RTRIRTRETR R 2
3

4, o THIS 1S THE DRIVER ROUTINE FOR THE WALL LOADING STUDY
5

b. C AARFA K kR ko hdkkd ko i d e etk dedk Ao dedk ook e e o o o o & ek
Te

8 INTEGER INST

9

10. 1 CONTINUE

11. C FIND OUT WHAT TO DO

12.

13. READ(S ,10,END=99)YINST

144 PRINT 1000,INST

15 1000 FORMAT (™ “,A6)

16 10 FORMAT (A6)

17.

18, ¢ 60 b0 IT

19

2C. IF (INST JEG, “INITIAZ) CALL INITIA
£t IFCINST «EQe “STARAY”) CALL STARAY
22 IFCINST +EG.“PSTEMP”) CALL STTIME
23, IF CINST «EGe “P-LAYE”) CALL LAYERP
24 IF (INST «EQe “P=-SPEC”) CALL SPECP
25 IF (INST +EGe “P-DEPO”) CALL DEPOP
26 IF (INST «EGe “P=TIME” ) CALL TIMEP
27 IF C(INST +EGs “P=-OUTP” ) CALL OQUTPHO
28, IF (INST +EQe “P-LASE” ) CALL LASORB
29, IF CINST <EQe “OPEN”) CALL OPEN

30, IF (INST oEGe “REOPENT) CALL REOPEN
31 IF (INST «EGe “LOGINT) CALL LOGIN
32, IF (INST LEG, “P-FILE”) CALL FILEP
33,

34, GO TO 1

35,
36 99 STOP

37 END
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=== QUTPHO z===x

SUBROUTINE OUTPHO

THIS ROUTINE MAKES AN OUTPUT LISTING OF THE PHOTON
SITUATION

[ Ml

C *INPUT FORM DEPOP
REAL*4  Y1(100,4),Y20100,4)
REAL*4 ADBTKMP(100,4)
COMMON /PDEPO/ Y1,Y2,ADBTMP

¢ *INPUT FROM LAYERP

REAL*G  C(4),X2C(4)4RHOC4LI,U(100,4),X(100,4)
INTEGER IX(4)
COMMON /PLAY/ IXy4X2yRHO4CyALPHA X ,U

¢ INPUT FROM SPECP
INTEGER JK
REAL*4 DELECIQ0),FC(100,5)
COMMON /PSPEC/ JK,DE,E,F,KEV,FLUX,SUMFLU

C *PRINT OQUT THE SPECTRUM RELATED VARIABLES
PRINT 101, KEV,FLUX,JK
PRINT 102,SUMFLU
101 FQRMAT(’T’,QX"KT ='1F5.215X1'FLUX =',F502’5X|’JK =”IS,IQ1QXI
& 40(7%x7))
102 FORMAT (¢ 10Xy “INTEGAL OF FLUX =",F10.4)

C *PRINT OUT E 4 F ,& U ARRAYS
PRINT 1

1 FORMAT(///,° °,
o NUM ENERGY F1 MU1 F2 Ty
o’ MU 2 F37)

PRIKT 13,(IyE(I),F(I’1)QU(Iy1)1F(1'2)’U(I,2)'F(I’S)'I=1'JKy1C)
112 FORMAT(® “,17,6E1444)

c *NOW OUTPUT THE X-RELATED VARIABLES
PRINT 10

10 FORMAT( 17,1/,
«” NUM X(1) Y1(1) Y2¢1) ADBTEMP (1)~
oy X(2) Y1(2) YZ(2) ADBTEMP(Z) ")

IXX=MAXCIX(1),1X%X(2))

PRINT 150y (XCI4d)yYT(I4d) 4Y2(I,4J)ADBTMP(Id),d=1,2),

. I=1,1xX)

IFCIX(3) «LELQ) GO T0 20

PRINT 11
11 FORMAT( 17,17/,

o7 NUM X(3) Y2(3) Y2(3) ADBTEMP(3)”

oy ” X(4) Y1(4) Y4 (4) ADBTEMP(4)7)

IXX = MAXCIX(3),IX(4))

PRINT 15,(1,(X(I’J)'Y1(I,J)y*Z(I,J)yADBTMP(I,J)'J=3'4)'

. I=1|Ixx)
20 CONTINUE
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FORMAT(™ “,17,8E14.4)
RETURN
END
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===z = PART =====

1, FUNCTION PART(X)

e IMPLICIT DOUBLE PRECISION(A-H40-1)
3 REAL®4 PART , X

4o P=,327591100

S5 X X=X

6 X=DABS (X)

I T=Te/(1e4PxX)

8e A1=e254829592D0*T

9. A2==o2844G6736D0%T*%2

1C. A3=14421413741D0%T*%3

11. AG==1,45315202700%Tx%4
12. A5=1.,0614056700*Tx%5
13. PART=A1+A2+A3+A4L+AS

14. X=XX

15. IF(XX «LEe TJ«) PART==PART
16, RETURN

17. END
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===== PFILE/IODR =====

SUBROUTINE FILEP

PHOTON DATA FROM THE COMMON BLOCKS

*QUTPUT OF P-TIME
INTEGER NLAYR
DIMENSION TEMP(50,250)
REAL*4 T™M(250),Y(50)
COMMON  /PTEMP/ NLAYR,TEMP ,TM, Y, NUMT ,NUMY

*INPUT FORM DEPOP
REAL*4 Y1(100,4),Y2C100,4)
REAL*4  ADBTMP(100,4)
COMMON /PDEPO/ Y1,Y2,ADBTMP

*INPUT FROM LAYERP

REAL*4  C(4)yX2C4)4RHOC4),UC100,4),X(100,4)
INTEGER IX(4)
COMMON /PLAY/ IXyX24RHOyCyALPHA,X,U

INPUT FROM SPECP
INTEGER 4K
REAL*4  DELEC100),F(100,5)

COMMON /PSPEC/ JK,DE,E4F,KEV,FLUX,SUMFLU

INTEGER NPTS(50)

khkhkAkdknkkkkkx END OF DATA SECTION Akkdkkdhkhhhhhhbkdrdhn

CALL OPN BINC PHOTONT)
FILE THE DATA

NPTS(1)=JK
NPTS(2)Y=NUMY
NPTS(3)=NUMT
NPTS(4)=1IX(1)
NPTS(5)=1X(2)
NPTS(6)=IX(3)
NPTS(7)=1X(4)

CALL FILE(NPTS,1)
CALL FILECTEMP,250)

CALL FILE(TM,S)
CALL FILEC(Y,1)
CALL FILEC(F,10)
CALL FILECE,Z2)
CALL FILE(U,8)

CALL FILE(Y1,8)
CALL FILE(X,&)
CALL FILECADBTMP,8)

*x CLEAR THE BUFFER
CALL CLEAR
RETURN

END
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==z=== Spgcp z====
Te SUBROUTINE SPECP
&
3 C *QUTPUT OF THIS RQUTINE
4o REAL*4 F(100,5)4EC100)yKEVFLUX SUMFLU
Se COMMON /PSPEC/ JK 4 DEEoF JKEV,FLUX ySUMFLU
ba REAL*4 PI/3414159/484DE,EM
7 DIMENSION EHIST(20),AMP(20)
B
9
10. READ oKEV,JKyFLUX4RADIUS
11. TLENER = FLUX
12. FLUX = FLUX/446/734161593/(RADIUS*T(0 ) %2
13, IF(KEV «6Te Q) GO TO 9
1é. c
15, ( ===c=c=w-=HISTOGRAM SPECTRUM
16, C
17 READ  NMHIST,(EHIST(I),AMP(1), I = T4NMHIST)
18. DO 76 1 = 1,NMHIST
19. 76 AMP(I) = AMP(I)xFLUX/TLENER
2C. EMAX = EHIST(NMHIST)
21, EMIN = EHIST(1)
2l e FJK=JK
2%, DE=(EMAX~EMIN) /FJK
'y EM=EMIN
25 SUMFLU=0.
cba PO 8 J4 = 1,JK
27 DO 7 1 = 1T,NMHIST
284 7 IFCEM oLE. EHIST(I)) GO TO 77
3C. IFCI JEQ 1IF(I,1) = AMP(T)
32 EM = EM + DGt
33, SUMFLU=SUMFLU+F(J ,1)*DE
34, § CONTINUE
35, RETURN
36 9 CONTINUE
37 C
38, R e LD L BLACK BODY SPECTRUM
39 ¢
40 . EMAX=KEV*10.0
4% EMIN=KEV*0 .1
42« FIK=JK
43, DE=(EMAX=EMIN) /FJK
44, B=FLUX*15,0/(PI**4)/KEV
45, EM=EMIN+DE/Z,
46, SUMFLU=U.
47 DO 11 J=11JK
48 V=EM/KEV
49, FCIy P)=Bw(V**3) J(EXP(V)=-1.0)
50 ECJI=EM
51, SUMFLU=SUMFLU+F(J,1)*DE
52 EM=EM+DE
53, 1" CONTINUE
54
55.
56,

57 c DO SOME OUTPUT TO COMPARE W/ KNOWN RESULTS



S5&.
59.
6C.
61,
62,
63,
64
65
66,
67,
68

45

PRINT 101, KEV,FLUX,JK
PRINT 103,SuMFLU
PRINT 1025 (J,ECI)yF(d,y1)43021,dK)

FORMAT( 17 49X,y KT =7,F5.2,5X, “FLUX

FORMAT (
FORMAT (
RETURN

END

40C %))
//,4(4X,'J',5X,'E',?X,
10X, “INTEGAL OF FLUX

TFTY L/
=I,F1

:’,FSOZ,SX"JK =',IS,/,1QX,

125(/ 34 (2X413,2F8ek4)))
Ced)
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zTzz== STARAY ===z

T SUBROUTINE STARAY

e C A PROGRAM TO CALCULATE A STANDARD TIME AND LOCATION ARRAY FOR
3. C ION AND PHOTON RESPONSE MODELS

4, COMMON/STAN/ST(250) ySX(52) yNSTyNSX4STP(50)4NTP
S5e NST = 115

e NSX = 15

7 NTP = 22

Ee DO 10 J = 1,19

Ge X = J

1C. ST(J) = 1@**((X'10)/60 - 10.)
11, 10 CONTINUE
1. 00 20 4 = 20,109

13. X = J

14, STUJ) = 10**((X=19¢)/304 = 74)
15. 20 CONTINUE

16, bo 30 J = 110,115

17« X = J

18. ST(Y) = 10*x((X =109)/6. =b4)
19. 30 CONTINUE
2C. sx(1) = @,

21, SX(2) = 1.E-8

le SX(1) = 1.E-7
<3 SXx€2) = 1.E-6

24, SX(3) = 1.E=-5

25, SX(4) = 24E=5

26 SX(5) = 5,.,E=5

27 SX(6) = 7,E=~S

28 SXC7) = 1.E-4

29, SX(8) = 1,5e~4

30, SX(9) = Z4.E-4

31. SX(10) = 3.&-4

32 SXC11) = 5.E~-4

33, SX(12) = 7eE=-4

34, SX(13) = 1.E=3

35. SX(14) = 3.E~3
36 SX(15) = 1.&=2

37. DO 50 J = 1,22

38, X = J

9. STP(J) = 10%x*((X=-1.)/7/3, =104
40. 580 CONTINUE

4% RETURN

42. END
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=== STTIME z===s

SUBROUTINE STTIME

------ CALCULATE TEMPERATURE AT SELECTED TIME
------ IF IMP=1 CALL HTPIM,IFN=1 CALL HTPFN,ILATE=1 CALL TLATE

INTEGER IMP/U/,IFN/O/,yILATE/Y/ ,1IBDUMP/1/

*QUTPUT OF THIS ROUTINE
INTEGER NLAYR
DIMENSION TEMP(50,250)
REAL*4 TM(250),Y(50)
COMMON /PTEMP/ NLAYRJTEMP 4 TM, Y, NUMT JNUMY

*INPUT FROM SPECP

REALX4L DELEC100),F(100,5)

INTEGER JK

COMMON /PSPEC/ JUKyDEJEsFsKEVFLUX ySUMFLU

*INPUT FROM LAYERP

REAL*4  C(4),WIDTH(4),RHO(4),UuC10G,4),x(100,4)
INTEGER IWID(4)

COMMON /PLAY/ IWIDyWIDTHyRHOyCyALPHA,X,U
COMMON/STAN/ST(250) ySX(50) ¢y NSTyNSXySTP(50) 4NTP

READ IN SOME PARAMETERS
READ sNLAYR,IMOD ,TD,w NPLUS,SIZE

NUMY = NSX
READ 4 IXSyIXFyIXD
PO 50 I = 1,NSX

Y(I) = SX(I)
NUMT = NTP

DG 60 I = 1,NUMT
TMCI) = STP(I)
IFCIMOD oEQ, 2 ) TM(I) = STP(I) + Tp

CONTINUE

PRINT 120

FORMAT(///415X,"TEMPERATURES WILL BE EVALUATED AT STANDARD”

&y “TIMES ,//)

60 TO (1,2,3),1M0D
CONTINUE
0O 11 K=IXS,IXF,IXD
DO 11 J=1,NUMT
TEMP(K ,J)=0.0
PO 11 1=1,JK
TEMP(KyJd)=TEMP(K yJ)+HTPIM(UCIZ,NLAYR) yFCI4NLAYR) ,DE,TM(J),Y(K))
PRINT 104
FORMAT(//415%X,° IMPULSE PHOTON MODEL RESULTS 4//)
GO TO 77
CONTINUE
DO 22 K=IXS,IXF4IXD
DO 22 J=1,NUMT
DO 22 1I=1,4K
TEMP(K yJ)=TEMP (K ¢y JI+HTPFN(UCI 9y NLAYR) yF (1 4NLAYR) yDE,TM(J) 4Y(K),TD)
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zz=== STTIME z=zz===

DO 23 J=1,NUMT
23 TM(I) = STP(J)
PRINT 109, TD
109 FORMATC(// 415X, "FINITE DURATION PHOTON RESPONSE MODEL",//
8 920Xy “PULSE DURATION OF “,5X,E9e3,//
& 47 TIMES ARE REFERENCED TO THE END OF THE PULSE “,//)
60 70 77
3 CONTINUE

DO 33 K=IXS,IXF,IXD
DO 33 J=1,NUMT
TEMP(K,J)=OQO
HL = 0.0
DO 33 I=1,J4K
HL =HL +TLATECUCI,NLAYR) yF(I 4NLAYR),DE ,TM(J) oY (K) , W NPLUS,STIZE)
33 TEMP(K 4J) = HL
PRINT 110,%,NPLUS
110 FORMAT(// 415X, “"RESIDUAL TEMPERATURE MODEL",//,10%X, “PULSE",
& SPACING IS y5XyE9e3,° SECONDS”,5X, 18,7 PULSES ,7/)
77 CONTINUE
NUMYT = IXF
IFCIXD «LE«T +AND, IXF .G6T, 15) NUMYT = 10
PRINT 105,(Y(I)y1 = IXS,NUMY1,IXD)
PRINT 108
DO 400 I = 1,NUMT
PRINT 106, TM(I)(TEMPC(JsI)yd = IXS,NUMY1,IXD)

400 CONTINUE
IFCIXD ¢6Te1 oORs IXF oLTe 10)G60 TO 450
PRINT 107
PRINT 105,(Y(I),1I = 11,NUMY)
PRINT 108

DO 410 I = 1T,NUMT
PRINT 106,TMCI),(TEMP(J,1),J = 11,NUMY)

410 CONTINUE
PRINT 107

450 CONTINUE

105 FORMAT(14X1’ X = ’,10(ZX’E903))

106 FORMAT(3X411(2X,E963))

107 FORMAT (//)

108 FORMAT(// 43Xy “TIME", 40X,“TEMPERATUREZ,//)
RETURN
END
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===== TLATE Tz=w=

Te FUNCTION TLATE(U  F4DEeToXoWyNPLUS,STIZE)
2o

3. C *INPUT FROM LAYERP

be REAL*X4 CP(&),X2(4) ,RHO(4) 4Q (100, 4) 4XXXC100,4)
5. INTEGER IX(4)

G COMMON /PLAY/ IXoX243RHOCPLALPHA XX X,Q
7Te

8

9.

10 C *INPUT FROM PTIME

11, INTEGER NLAYR
12 DIMENSION TEMP(50,250)
13, COMMON /PTEMP/ NLAYR,TEMP
14,

15,

16 REAL PI/3.1415926/

17

18, BB=U*SIZE

19 1=X/8S17E
P4 THETASALPHAX(T+W)/SIZE**?

21, GAMMA=ALPHA*W/STIZE**2
22 CONST=NPLUS
2l DELTO={,
Zhe Do 11 NN=1,20
25 FN=NN

26 ARG=(2+%FN=14)*P1/2.

27 A1=COS(ARG*Z2)

2&. AC=EXP(—ARG**2*THETA)

2% A3=BB%x*2/(BBE**2+ARG**2)
30. AG=1 4=EXP(~BBI*(COS(ARG)-ARG/BEB*SIN(ARG))
31. FI=ARG®*2xGAMMA
32 AS=(1e=EXP(=FI*CONSTI)/(1.=-EXP(~F1))
33, XX=AT*AZ2*A3Z*AL*AS
34, DELTO=DELTO+XX
35, c CONV=XX/DELTO
36, C IF(CONV «LEs 0,001) GO0 TO 12

37 11 CONTINUE

38, 12 CONTINUE

39. TLATE=DELTO*F*DE*2,/44186/RHOCNLAYR) /CP(NLAYR)
4G C PRINT 100,NN4CONV

41, 100 FORMAT(15,3E10.3)

42 RETURN

43, END
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SUBROUTINE TIMEP
(e-=eeceee=CALCULATE TEMPERATURE AT SELECTED TIME
(~-=~wcw——-IF IMP=1 CALL HTPIM,IFN=1 CALL HTPFN,ILATE=1 CALL TLATE

INTEGER IMP/U/,IFN/C/4ILATE/1/ LIBDUMP/1/

¢ *QUTPUT OF THIS ROUTINE
INTEGER NLAYR
DIMENSION TEMP(50,250)
REAL®4 TM(250),Y(5D)
COMMON /PTEMP/ NLAYR ,TEMP ,TM, Y, NUMT ,NUMY

c *INPUT FROM SPECP
REAL*4  DE,E(100),F(170,5)
INTEGER JK
COMMON /PSPEC/ JKyDE,EyFKEV,FLUX ySUMFLU

C *INPUT FROM LAYERP
REAL*4 C(4),WIDTH(4),RHOCL) ,U(10044)+XC100,4)
INTEGER IWID(4)
COMMON /PLAY/ IWID,WIDTH,RHO,C,ALPHA,X,U

C READ IN SOME PARAMETERS
READ +NLAYR,IMOD,SIZE
READ yNUMY s (Y(I),I=1,NUMY) NUMT ,(TM(I),I=F,NUMT) ,TD,W,NPLUS

60 TO (1,2,3),1IM0D
1 CONTINUE
b0 11 K=1,NUNMY
DO 11 J=1,NUMT
TEMP(K,J)=0.0
b0 11 1=1,J4K

11 TEMP(KyJ)=TEMP(KyJI+HTPIMCUCI,NLAYR) yFCI4NLAYR),DE,TM(J),Y (K))
PRINT 104

104 FORMATC(//415X,° IMPULSE PHOTON MODEL RESULTS ,4/7)
60 T0 77

2 CONTINUE

DO 22 K=1,NUMY
DO 22 J=1,NUMT
TEMP(K,J)=0,.0
DO 22 1=1,JK

22 TEMP(KyJI=TEMP(KyJI+HTPFNCUCI o NLAYR) yF (I NLAYR) 4DE,THM(J),Y(K),TD)
PRINT 109, TOD
109 FORMAT(// 415X, “FINITE DURATION PHOTON RESPONSE MODEL”",//
820Xy “PULSE DURATION OF “45X,E9.3,//)
GO T0 77
3 CONTINUE

DO 33 K=1,NUMY
DO 33 J=1,NUMT
TEMP(K,J)=0,.0
HL = 0.0
PO 33 1=1,JK
HL =HL +TLATECU(I,ZNLAYR) yF(I,NLAYR),DE,TM(J),Y(K),W NPLUS,SIZE)
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TEz=== TTIME zT=x==
58, c IFCI +EQe1 +OReI +EQe 2{ +O0Rse I +EG@, 703) PRINT 106 HL
59 33 TEMP(K, J) = HL
6C. PRINT 110,W,NPLUS
61, 110 FORMAT(//,15%,“RESIDUAL TEMPERATURE MODEL"4//,10Xy “PULSE ,
62 & SPACING IS“,5X,E9.3,”° SECONDS”,5X, I8,° PULSES”,//)
63, 77 CONTINUE
64, NUMYT1 = NUMY
65 IF(NUMY LGE.T4)Y NUMYT = 10
66 PRINT 105,(Y(I)’I = 1’NUMV1)
67 . PRINT 108
68 DO 400 I = 1,NUMT
69 PRINT 106y TM(I)L(TEMP(J,1),J = 1,NUMYT)
7C. 400 CONTINUE
71 IF(NUMYLEL10)6G0 TO 450
72 PRINT 107
73, PRINT 105,(Y(I),I = 11,NUMY)
x PRINT 108
75 DO 410G I = 1,NUMT
77, 410 CONTINUE
78 PRINT 107
79, 450 CONTINUE
80,
81 105 FORMAT(14X,” X = “,10(2X,E9.3))
82 106 FORMAT (3X,11(2X%X4ET3))
83 107 FORMAT (/1)
B4 108 FORMAT(// 43Xy "TIME®, 40X,“"TEMPERATURE ,//)
85, RETURN

86 END
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SPECKFLU
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SE

ABSOLUTE
IONCODE

READER
READ/IO

MAPPER
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LISTER
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SYMBOLICS
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SPENMOD
LITMOD
HCOEF
DEPLIT
DEPHVY
LCOEF
PCOEF/1
DAME

DAFDAT

PFIT

IDEPO
STARAY

STARAZ
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ION RESPONSE
CTION OF T*DAMEN CODE

N

T

~-MASTER ROUTINE FOR CALLING EACH SECTION

--CREATES THE PARTICLE FLUXES FROM THE SPeCTRA

~=GENERATES MAXWELLIAN OR GAUSSIAN SPECTRUM

--MODIFIES A HEAVY 10N SPECTRUM VIA DIFFUSION
APPROXIMATION

-=-MODIFIES A LIGHT ION SPECTRUM USING SLOWING
DOWN APPROXIMATION

-=-GENERATES COEFFICIENTS MATRIX FOR HEAVY ION
DEPOSITION

--CALCULATES DEPOSITION RATE IN BUFFER GAS FOR
LIGHT IONS

~--CALCULATES DEPOSITION RATE IN BUFFER GAS FOR
HEAVY IONS

~-GENERATES COEFFICIENTS MATRIX FOR LIGHT ION
DEPOSITION

24-=-GENERATES POLYNOMIAL COEFFICIENTS FOR SET

CF INCIDENT ENERGIES

~=~CALCULATES COEFFICIENTS OF DAMAGE FUNCTIONS
A GIVEN VALUE OF ENERGY

--READS DAMAGE FUNCTIONS FROM FILE 11 BY A
NUMBER WHICH INDICATES A CERTAIN ION-TARGET
COMBINATELON

--A GENERAL 1-4TH ORDER POLYNOMIAL INTERPOLATION
ROUTINE

-=DOES ENERGY DEPOSITION FOR THE IONS

-=-GENERATES 15 VALUES OF X (10-7--10-2) AND 115
VALUES OF TIMES (10-10--10-2)

~--STANDARD ARRAY FOR 15 VALUES OF X (10«=7=-10=2)
AND 115 VALUES OF TIMES (10-7--10-6)



58
59.
6C.
61.
62
63.
64,
65
66.
67
68,
69,
70,
71,
e
73,
4.
75
76
77,
78
79,
8Ue
81.
82
83,
Béhe
85.
86
87
88,
89'
9G.,
21.
2
$3.
P4
95,
964
97
98 .
5G .
10GC.
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STARAS ~-STANDARD ARRAY FOR 50 VALUES OF X (LIMIT IS
READ IN) AND 115 VALUES OF TIMES
STARAY/PRINT~-SYMBOLIC AND ABSOLUTE ELEMENT FOR
PRINTING STANDARD TIMES AND LOCATIONS
FROM STARAY
STARAZ/PRINT--SYMBOLIC AND AEBSOLUTE ELEMENT FOR
PRINTING STANDARD TIMES AND LOCATIONS
FROM STARAZ2
BASALT -~TRANSFORMS ARBITRARY TIME BASE TO STANDARD TIME BASE
ITEMP ~~EVALUATES TEMPERATURE (X,T) FOR ARBITRARY VALUES
ISTEMP =--EVALUATES TEMPERATURE (X,T) FOR THE STANDARD TIMES
AND LOCATIONS (FROM STARAY)

TEMPT --TEMPERATURE RESPONSE AT ONE TIME FOR LINEARLY
DECREASING DEPOSITION

TEMPZ --TEMPERATURE RESPONSE AT ONE TIME FOR UNIFORM
RESPONSE

TEMP3 ~--TEMPERATURE FOR FINITE SLAB WITH LINEARLY
DECREASING DEPOSITION

TEMP4 ~~TEMPERATURE FOR FINITE SLAB WITH UNIFORM DEPOSITION

TEMPSE =--GENERAL TEMPERATURE RESPONSE MODEL FOR DEPOSITION
IN FORM OF POLYNOMIAL COEFFICIENTS
DERF -=-ERROR FUNCTION, DOUBLE PRECISION
ERF -—ERROR FUNCTION, SINGLE PRECISION
IFILE/IODR-~FILING OF COMMON BLOCK IN IODR FILF
ENTRYS/IODR—--ROUTINES FOR FILING MECHANICS
DCL/IODR-BASIC FILE STRUCTURE FOR IODR DATA BLOCKS.
LOWIMP --DETERMINES IMPLANTATION DISTRIBUTION FOR LIGHT IONS
HTFLUX =~=~CALCULATES T(X,T) FOR A FLUX OF FINITE
DURATION USING HEAT FLUX BOUNDARY CONDITION

R ~-~SUPPORTING FUNCTION FOR HTFLUX

AERFC --INTERGRAL COMPLEMENTARY ERROR FUNCTION

RESID ~-CALCULATES RESIDUAL TEMPERATURE FROM N PREVIOUS
PULSES

SPUTTR --CALCULATES SPUTTERING YIELD FOR HEAVY TIONS
INCLUDING TEMPERATURE DEPENDENCE

EVAP -=CALCULATES EVAPORATION RATE FROM SURFACEt
TEMPERATURE AND VAPOR PRESSURE DATA



EX £33 READZION =zz==

1e * %% *READ STATEMENTS FOR THE ION CODEx*xk*

2o

3.

4o

Se FOR THE IMASTER SUBROUTINE:

e

T READ (5,44 yEND=99Q)INST

& A FORMAT (AG)

G

1Ge

11. IF ( INST LEQ. “DEPLIT”) CALL GSDPLT
12. IF ¢ INST JEQ. “DEPHVY”) CALL DEDXGS
13, IF C INST LEQ, “LOWIMP”) CALL LOWIMP
14 IF ( INST .EGe “HCOEF “) CALL HCOEF
15. IF ( INST .EQe “HCOEF “) CALL COMCOF
16 IF ( INST +EQe “LCOEF “) CALL LCOEF
17. IF ( INST EGe “LITMOD) CALL LITMQD
18. IF ( INST +EG. “SPEMOD”) CALL SPEMOD
19. IF ( INST +EQ@e. “I-RESI) CALL RESID
20 IF(C INST .EQ, “I-SPEC”) CALL SPECFL
21, IFC INST +EGe “I-DEPO” ) CALL IDEPO
ry IF ( INST JEG, “I-TEMP” ) CALL ITEMP
€3 IF(C INST +EQe “STARAY”) CALL STARAY
2b IFC INST oFle “STARAZ2”) CALL STARA2
25 IFC INST JEGe “STARA3”) CALL STARAZ
26,
ET s IFC INST eEGe“I-STEMT) CALL ISTEMP
28 IF (INST «EG. “1-0PEN”) CALL OPEN
25 IFCINST +EG@s “I-REOP”) CALL REOPEN
30. IF (INST oEGe “I-1FIL”) CALL IFILE1
i1, IF (INST oEGe “I-2FILT) CALL IFILEZ
32. IF CINST +EGe “I-3FIL”) CALL IFILEZ
32, IF (INST JEGe. “LOGIN”) CALL LOGIN
34, IF CINST +EQs “HTFLUX”) CALL HTFLUX
325,
36 FOR THE SPECFLU SUBROUTINE:
37
38, READ (S y=4END = 1T1)ISPEC yFMN 4S 16 EMINyEMAX NE+FLyR A, W NPLUS,IPRL
39, IF(ISPEC JNE&3) GO TO 76
40, READ yNMHIST,(EHISTC(I) ,AMP(I), I = 1,NMHIST)
41, READ y IMODEL yALPHARHOyCP X2 yNX3CoECA2,A3,
4. IF (IMODEL (NEL.S) GO TO0 77
43, READSET14E2,51,52,EM
44,
45,
46, FOR THE SPEMOD SUBROUTINE:
47
48 . READ 377, INST1
49, READ 377,INSTZ
5C. 377 FORMAT (A4L)
51 READ $E1yRT1,ySIGTyEZ9yREySIG2yREFPLREFT
52 READ 4 RBUF,6ASP,GAST,IPRI

53, IFCINST2 +Eds “RANG”) CALL ERANGE

54 IFCINSTY «EGe “FILEZ)CALL IFILE?

55,

56,

57 FOR THE LITMOD SUBROUTINE:



58,
59.
6C.
61
62.
63
6b.
65
66,
67,
68
69,
70.
71,
72
73.
T4
75
76
77
78
79
8C.
&1,
82
83,
84,
85
€,
387,
88
8G.
90,
91.
92,
93,
94,
95.
96
97
98
99
10C.
101.
102,
103.
104.
105.
106,
107,
108.
109.
110C.
111.
112
113.
114

392
144

L]

777

zz==T = READ/ION zz===

READ 729,INST1

READ 729,INST2

FORMAT(AGL)
READ,EG'SO,E1’S1,E2'S£,E3,33’SMAX
READ o REFP,REFT

READ ,RBUF,GASP,GAST,IPRI
IFCINSTZ oNEe “RANG”) GO TO 621
IFCINST2 «NEe “RANG”) GO TO 92
IF( IPRI EGe 1) GO TO 4126
IFCINSTT oEGe “FILE®) CALL IFILE1

FOR THE HCOEF SUBROUTINE:

READ LLOCDFN,LOCDFE

FOR THE LCOEF SUBROUTINE:

READJEC,ySO,ET,STHyE24SZ4E3,S3,SMAX

FOR THE DEPLIT SUBROUTINE:

READ,ED,S0,E1,S1,E2,5S2,E2,S3,SMAX
READ y REFP,REFT

READ yRBUF yGASP,GAST,IPRI

IF(RBUF «LTe XM(I)) GO TO 30
IF(RBUF «LTe XH(I)) 6O TO 20
IF(RBUF oLTs XL(I)) GO TO 10

FOR THE DEPHVY SUBROUTINE:

READ LE14,R14SIG1,E2,R2,SIGZ24+REFP,REFT

READ o GASP,GAST

READ 4y LAYOUTSRINNERJROUTER,NSPOTS

IFCLAYOUT #E@e 0) X(MJ4) = X(1) » (X(NSPOTSI/X(1))I)%*727212Z
IFC(LAYOUT +EQe 1) X(MJ)Y = X(MJ=-1) + DELXD

READ (5,144,END=9908)INST

FORMAT(AG)

IFC INST oEGe “I-1FIL”) CALL IFILE?

IFC INST oEGe “I=2FIL”) CALL IFILE2

FOR THE DAFDAT/DEPFUN SUBROUTINE :
READ (11,END = 10)
READ(11’END = 100 LOCyNELZIDERT, CG
FOR THE IDEPO SUBROUTINE:
READ 4, IXMATX

IF(IXMATX +NEs 50) GO TO 79
IFCIXMATX oNE. 50) GO TO 89
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z=====  READ/ION =====
115,
116,
117, FOR THE STARAZ SUBROUTINE:
118,
119. READ , BIGX
12C.
121.
352- FOR THE ITEMP SUBROUTINE:
k4
124, READ 4NY
125 READ,( Y(I)'I = 1'NY)
126, READyNT
127, IF (NT +E@« 0) GO 7O 5
128, READy(TACI) yI=T4NT)
129,
130,
131, FOR THE ISTEMP SUBROUTINE:
132.
133, READIXS,IXF,IXD
134, IFCIXS «NEe 777) 60 TO 4%
135, IMODEL = IXF
136, READ s IXSyIXF41IXD
137,
138
139.
140, FOR THE HTFLUX SUBROUTINE:
141,
142 READ o FyTDyALPHA ,TK M, W
143,
144,
145, FOR THE RESID SUBROUTINE:
146,
147 . READ 4 NY
148 . READ,( Y(I),I = 1,NY)
149, READNT
15GC, IF (NT +EQe 0) 60 TO 5
152. READ yNCONV
153,
154,
155, FOR THE EVAP SUBROUTINE:
156.
157, READ 4 BINT
158, READ , STIPRyAMASS,TAMB
159. READ , PZERO,HSUB
16C. READ 2344 INSTF
161, 234 FORMAT (AG)

162, IFCINSTF «NELTI=TFIL”) GO TO 26¢



10
11
12
13
14
15

z=z=== MAP/ ION ===z =

EMAFEMAF . MAF # TRDAMEN . TONCODE

TN TROAMEN. IMASTERy s SPECFLU» s SPECTR « TOEFQy « TTEMP» . TEMPL (ERF

IN THROAMEN . TEMPZ2y « TEMP Iy . TEMPA» . TEMPSE
IN TXDAMEN cISTEMP» (STARAY ¢  BTARAZy 8TARAZ
NOT THOAMEN. STARAY/ZFRINT

NOT THOAMEN STARAZ/FRINT

TN THRDAMENM. DERF

IN TROAMEN, HCOEF » o LCOEF » . BASALT»  LOWIMP
IN THDAMEN. DAME/ZDEPFUNy  DAFDATATEFFUN

N THDAMEN . FCOEF /124 JFFIT

IN G TXDAMEN. TFTLEZLODR (ENTRYS/TODR

IN THOAMEN HTFLUX s Ry c AERFCy JRESTD

IN TRDAMEN . SPEMODy L ITMOD

IN THDAMEN . DEFLITy  DEFPHVY

ENI




s==== MAP/SPUTTER =====

IMAP*MAP MAP s T*DAMEN .SPUTTER

IN T*DAMEN+SPUTTRy«GETFIL/IODR,ysENTRYS/IODRyeIFILE/IODR
END



1.
Ze
3
b4

===== MAP/EVAP =z=s=

GMAP*MAP ,MAP s T*DAMENCEVAP

IN T*DAMENGETFIL/IODR, 4ENTRYS/IODR, +IFILE/IODR
IN T*DAMEN.EVAP

END



mzz== LIST/ION T====

1. dPRT9S TH*DAMENLIST/ION

Ze aPRT,S TxDAMENMAP/ION

3. @PRT 43S T*DAMENMAP/SPUTTER
4. @PRT S TADAMENLIMASTER

5 dPRT,S TADAMEN,,SPECFLU

6o @PRT+S T*DAMENSPEMOD

Te dPRT S T*DAMEN.LITMOD

Ee dPRT4+S T+*DAMEN.HCOEF

G aPRT,S TxADAMENL.LCOEF

10. BPRT ¢S TXDAMENLDEPLIT

11. BPRT S T*DAMENLDEPHVY

12 IPRT,S TH+DAMEN.LOWIMP

12. BPRT+S TH*DAMENC.PCOEF/124
14. @PRT4S T*DAMEN.DAME/DEPFUN
15, g SEE DEPOSITION FUNCTION CREATION
16, AdPRT,S T*DAMENJ.DAFDAT/DEPFUN
17. a . SEE DEPOSITION FUNCTION CREATION
18 dPRT4S TADAMENLPFIT

19. @PRTsS T*DAMENGLIDEPO

eCe aPRT,S TH*DAMENLSPECTR

e @PRT ¢S THDLAMEN.STARAY

22 ad . SEE PHOTON

23 dPRT S TAXDAMEN.STARA?

Che APRTyS TH*DAMEN.STARASZ

25 APRT S T*DAMEN.BASALT

26« dPRT,S T*DAMEN.ITEMP

27 @PRT4S TADAMENLISTEMP

28 . FPRT S TH*DAMEN.TEMPI

29 @PRT4S T*DAMENC.TEMP?Z2

3G DPRT,S TADAMEN,TEMPZ

31. BPRT4S TH*DAMEN.TEMPA4

32. FPRT4S TXDAMENL.TEMPSH

33, APRT,S T*DAMEN.DERF
34, AdPRT4S T*DAMENLERF

35. a4 . SEE PHOTON

36 adPRT4S T*DAMENLIFILE/IODR
37. dPRTyS TXDAMENCENTRYS/IODR
38, a e SEE FILING

39, APRT ¢S TH*DAMEN.DCL/IODR
4G, d . SEE FILING

41 BPRT S T*DAMENJHTFLUX

42 o @PRTS T*DAMENSR

43, aPRT4S T*DAMENLAERFC

44, d . SEE PHOTON

45, dPRTLS T*DAMEN.RESID

46 S
47, @PRT S T*DAMENLSPUTTR
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z==== HZASALT ====z==
Te SUBROUTINE EBASALT
e C
3. C A PROGRAM TO MODIFY A TIME BASE FROM ION TIME TO STANDARD TIMES
4o ¢
Se COMMON/BAS/T(200),eC(200),FT(200),P0W (200),PR(200),TEMP(5(0,250),
G & DEPX(50,200),DEL(2C0) ,X(200),FF(200)
Te COMMON/STAN/ST(250) 4SX(50) yNSTyNSXeSTP(S50)¢4NTP
8o COMMON/ION/ISPECGEMN ,SIGEMINJEMAX yNE,FLyRyA W 4NPLUS
G DIMENSION BIGST(S5()
11. IF(TC(1) JLEe STCI)) GG TO 667
12. 666 CONTINUE
13, 667 ISTART = 1
14, DO 668 I = 1,NST
15. IFCTONE) +LEST(I)) 60 TO 669
16. 668 CONTINUE
17, 669 ISTOP = 1I-1
18. DO 555 I = 1,56
19. 555 BIGST(1) = 0.0
2Ue Do 100 1 = TeNSX
21, BO 90 K = 1,NE
23 G0 PR(K) = TEMP(I,.K)
Shoe PO 530 J = ISTART,ISTOP
25 po 10 Kk = 14NE
b IF(ST(J) LTe T(K)) GO TO 11
27 10 CONTINUE
28, 11 K = K-1
29, FRAC = (ST(J) = TKII/(T(K+1) -~ T(K))
3G. DEPX(1,4d4) = DEL(K) + FRAC * (DEL(K+1) = DEL(K))
31, TEMP(1,J) = PR(K) + FRAC * (PR(K*+1) - PR(K))
32. BIGST(I) = AMAXT(BIGST(I),TEMP(I,4))
33, IFCTEMP(I J) +LTe BIGST(I) ) TEMP(I,J) = BIGST(I)
34, S0 CONTINUE
35, 100 CONTINUE
36, PRINT ZO00,NE,NST4NSX
37 200 FORMAT(///,30X,” TIME BASE MODIFICATION WAS PERFORMED “,//,
38, 15X9154° VALUES OF TIME WERE PUT INTO “,I5,° STANDARD VALUES ,
39. 274 +5%47 FOR “,I5,7 LOCATIONS /1)
4G, C
471, ¢ PRINT OUT SOME VALUES
42 ¢
43, PRINT 502,(8SX(I1),1 = 1,42)
44, DO 500 4 = ISTART,ISTOP
45, 500 PRINT S5014(STCI) (DEPX(I4d),1 = 1,120
464 501 FORMAT(1X,13E10.3)
47, 502 FORMAT(// 431X, “FUNCTION AT RESPECTIVE LOCATIONS ,//,
48, 1 - X = ',1X'12E10.3,,/' TIME '71)
49, c
50 C PUT ZEROS IN NONSTANDARD LOCATIONS
5% C
53, 700 T(1) = ST(1)
54, INX = ISTART-1
55, NE = NST
56 NX = NSX

57 DO 600 1 = 1,INX



58.
59.
6GC.
61.
62
63,
64,
65,
66
67.
68

T=zz== BASALT =====
DO 600 4 = T4NSX
DEPX(J,I) = 0.0
TEMP(J,1) = 0.0
INW = ISTOP + 1
DO 8CU 1 = INWyNST
00 BLO 4 = 14KSX
DEPX(J,I) C.0

TEMP(J,I) = BIGST(J)
CONTINUE

RETURN

END
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=== DEPHVY ===
1. SUBROUTINE DEDXGS
e COMMON/MAT/IMODEL »sALPHARHOCPyX24CyEQ)ACHA3
3. COMMON/BAS/T(200),E(200) ,FT(200),POW(200),PR(2C0) ,TEMP(50,¢50),
b & DEPX(50,200),pEL(200) ,x(200),FF(20D)
5, COMMON/VAR/DT,DX,BB,NX
6. COMMON/ION/ISPEC,EMN ySIG,EMIN,EMAX yNEoyFLyRyA,WyNPLUS
7 COMMON/HIEN/ETyE245S14S2,EM,B04A0
Ee COMMON/NWSPEC/NMHIST,,EHIST(20),AMP(20)
Ge COMMON/DEPTIM/STANFT(200),STANPW(200) ,STANEC2UD) ,SDEL (200D,
1C. 1 ISTART,ISTOP
11, COMMON/STAN/ST(250) ySXC(50) yNSTyNSXySTP(50),NTP
12, DIMENSION EREF(200),w(200)
13, COMMON /NECESS/VSTAR yCOEF FACTsREND,DLENDyTEND yGAMMA,RLIM,
14, TRINSyCONINS ¢ SMSIG,SIGINS FLXINS,VSPINS,EINS,ESPINS
15, INTEGER FINALJ
16. EQUIVALENCE (C,AD)4(EQ,AT)
17 c
18 C DEFINE FUNCTIONS
19. C
cGe € STANDARD DEVIATION AND RANGE AT END OF RANGE
21. c
22 RANGE (V) = CONST *» v *%x(1,/(1e~AK))
23 DELVR(V) = CONDEL* EXP(-V/BDEL) * RANGE(V)
b ¢
25 C DIFFUSION COEFFICIENT FOR TIME AT STOP
26 ¢ AND STANDARD DEVIATION AT ANY OTHER TIHME
27 c
28&. SIGLOC(T4G6) = G * SGRT(Z2.*T)
29, DCOF(DP,T) = DP/SQRT(2.%T)
3G c
31 c VELOCITY FROM ENERGY AND INVERSE KEV AND CM/SEC
32, ¢
33 ENER(V) = 1,036E-15%« A * Vvxx2/2,
34, VELCEN) = 4.3%9E+7 » SQRT(EN /A)
35. ¢
36, ¢ TIME AND VELOCITY AT A GIVEN INTERMEDIATE RANGE
37. c
38. TIME(Y) = COEFx(fe = (1e = Y/CONST * FACT)**xAK)
3%. VELOC(Z) = (VSTAR®*(1,/(14-AK)) = Z/CONSTI**x (1.~ AK)
4C. C
41, C FUNCTIONS FOR TIME SCAN
4. C
43, VELT(TM) = (VSTAR**P1 - AK*TM/CONST)**PRP
44, RVCVL) = CONST * (VSTAR*X*PN = VL**PN)
45. GAUS(A,4B4C) = TOT/SQRT(6.2832)/B * EXP( =500 * ((A=C)/B)=%*2)
46 ¢
47. ¢ DE/DX AS A FUNCTION OF VELOCITY UNITS ARE KEV/(M
48, c
45, DEDX(VION) = A/F.636E+146*(1¢-AK)/CONSTHVION®*( (2 *AK=-1.)/(AK=14))
5C. c
51, ChhkAXkkkhkhkkkk kkkdkkkhkd END OF FUNCTIONS *hhhk Ak dhde A Ak AAA A A RNk dk k ok kdk k&
52 C
53, C
54 C DETERMINE VELOCTIY - RANGE CONSTANTS FROM ENERGY RANGE DATA
35 ¢
56 ¢
57. C INPUT
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SE=== DEFHVY =zz==

58, ¢

59 77 FORMAT(AL)

60, READ ,E1,R1,SIG1,E2,R2,SIG2,REFP,REFT

61, V1 = VELC(ETD)

62 Ve = VEL(EZ2)

63, AK = 1. = (ALOG(V1/V2)/ALOG(R1/R2))

640 CONST = R1/V1**(1./(1-"AK))

654 PDELT = S161/R1

66 PDELZ = SIGZ2/R2

67, BDEL = ALOG(PDEL1/PDELZ2)/ (V2 - V1)

68 BDEL = 1./BDEL

69, CONDEL = PDEL1T * EXP(V1/BDEL)

7Ge PG = F4/(AK=T4)

71. P1T = AK/(1e-AK)

72 PRP = 1./P1%

73, PN = -P0

Téh. POTV = (Z2e%AK - 1.,)/(1, - RAK)

75, PRINT 50 4JAJETyVIyR19SIG1,E2yV2yR2ySIG2+AKsCONST+BDELyCONDEL
76, 50 FORMAT(S5X,“ION MASS OF “yFbe2y7 AMUT,/
77, 1 93X%,°7 ENERGY VELOCITY RANGE SIGMA “4//
78 2 ,3)(,4E10.3,1,3X,4E1€}.3,/, < AK = ',F?-‘),bx,'c = ',E10"0ylly
79, 3 7 BDEL = “4E10444” CONDEL = “,E104,4/7)

8C. C

81 C READ BUFFER CONDITIONS

82 c

83, READ , GASP4GAST

She c

85 ¢ SET UP RADIUS ARRAY

86, ¢

87 s READ 4 LAYOUT,RINNER,ROUTER NSPOTS

88 X(1) = RINNER

89. X(NSPOTS) = ROUTER

90, DELXD = (ROUTER-RINNER)/(NSPOTS - 1)

91, DO 496 MJ = 2,NSPOTS

9Z EEE = MJ

93, bDD = NSPOTS

G4 1217 = EEE/DDD

95 IFCLAYOUT JEQ. 0) X(MJ)Y = X(1) * (X(NSPOTSY/X(1))**772
96, IFCLAYOUT +EGe 1) X(MJ) = X(MJ-1) + DELXD

97, 496 CONTINUE

98, CONST = CONST «REFP/GASP*GAST/REFT

99 . C
100, C SET UP LIMITS FOR TIME AND ENERGY
101, ¢
102. DO 9643 IMDEP = 1,NSPOTS

103, RBUF = X(IMDEP)
104, CALL SETUP(EMAX)

1C5. PRINT 442 ,RENDsDLENDSTEND

1Gé. 442 FORMAT(// 410X, "RANGE OF MAXIMUM ENERGY IS “yE12.347 CMT,/
167 1+10Xy“SIGMA AT THAT RANGE IS TyE12e3,7 M7,/
108, 2+10X,“TIME TO STOP 1S “,E12.3,7 SEC7,//)
1G9, IF(RBUF .GE. REND ) 60 TO 100

110. §$2 = TIME(RBUF)

111, VELMAX = VELOC(RBUF)

112. ESCMAX = ENERC(VELMAX)

113. E(1) = EMAX

114, DE = (EMAX ~EMIN)/(NE=-T)



115.
116.
117.
118.
119.
120.
121.
122,
123.
124,
125.
126,
127.
128,
129.
130.
131.
132,
133.
134,
135.
136
137.
138.
139.
140,
141
142.
143,
144,
145.
146,
147,
148,
149
15C.
151.
152,
153,
154,
155.
156.
157.
158,
159,
160.
161,
162.
163.
164.
165
166.
167.
16¢&.
169.
17C.
171.
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DO 438 1 = 1,NE

FF(I) = SPECTRC(E(]1))

ECI+1) = E(I) - DE
438 CONTINUE

ELIM = EMIN

[

LOWER LIMITS

FINALJ= NE
CALL SETUP(EMIN)
PRINT 443 4RENDyDLEND,TEND
443 FORMAT(//,10X,“RANGE OF MINIMUM ENERGY IS “4E12.3,° M7,/
1510Xy“SIGMA AT THAT RANGE IS “,E12¢3,7 €M7,/
2y10X,“TIME TO STOP IS “,E12.3,7 SEC",//)
IF(RBUF +GE« REND) 60 TOQ 77
GO TO 99
77 DO B8 I = 1,NE
CALL SETUP(E(NE +1 -1))
IF( REND +6T. RBUF) GO TO 88

8 CONTINUE

88 ELIM = E(NE +1 ~I)
FINALJ = NE-I + 1

99 CONTINUE

$S1 = TIME(RBUF)

VELMIN = VELOC(RBUF)
ESCMIN = ENER(VELMIN)
TLION = FL * 4, * 3414159 * (R*100.)%x%*2
C
C
C PRINT OUT INCIDENT VALUES AND TRANSMITTED LIMITS
¢
IFCIMDEP 4GE.2) GO TO 741
PRINT 19, ISPEC,EMN,SIG,EMIN,EMAX NE,TLION,FL,4R,A
19 FORMATC(///” INPUT TO THE SPEMOD CALCULATION 7,

1 //I,SX,’ISPEC = ’y15117

ZSX,ICHAR ENERGY = ’yE1003g,1

SSX"SIGMA = ',E?O.3,i,5X,'EMIN = ’1E10¢31/,

SSX,‘EMAX = '381333,/'5X,’NE = ,'IS,['

75X “TOTAL IONS = “4ET10.34/,5Xy “WALL FLUENCE = “,E10.3,

8 /,SX,’UALL RADIUS = ',F1Q-3,/,5X,'ION MASS =’1F10031,/l)
741 CONTINUE

PRINT 747 ELIM,EMAX RBUF JESCMAX,ESCMIN,552,551

747 FORMATC(” THAT PORTION OF INCIDENT SPECTRUM TRANSMITTED IS FROM™,

177,16X,F1242,° KEV TO “4F12429y° KEV T, 1/,

2 MAXIMUM ENERGY AT “4yF12e3¢4° (M IS 4E12e347 KFv

3 MINIMUN IS “4E12e43,°7 KEV 41747 TIMES OF ARRIVAL ARE FROM™,

4 E12434° SECONDS TO 9yE12.3,° SECONDS ,/7)

¢
TLION = FL * 4o * 3,146159 * (R*100,)%%x?
C
c
¢ PRINT DEFINING PARAMETERS

PRINT 707, RBUF 4GASP,GAST 4SS 24SS1,TLION,ELIM
707 FORMAT(//,~ RADIUS GASP GAST START~-TIME STOP-TIME
1 TOTAL IONS E=-LIMIT “,//,7E10.3,/17)
¢
c
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zEzz=z== DEPHVY ===
¢ ESTIMATE FIRST TIME STEP
¢
CALL SETUP(E(1))
TITYT = TIME(RBUF)
VVV1 = VELOC(RBUF)
EEET = ENER(VVV1)
CALL SETUP(E(2))
TTTZ2 = TIME(RBUF)
VVVZ = VELOC(RBUF)
EEEZ = ENER(VVVZ)
T = TTT2 - TT1T1
DES = EEE1 - EEE?2
C
c
¢
C GET CONTRIBUTION A TIME J FOR EACH VALUE OF INCIDENT SPECTRUM
c

DO 40 1 = 1,NE

40 TEMP (IMDEP,I) = (.0
00 20 4 = 1,FINALJ
CALL SETUP(E(J))
TOT = FF(J) * DE

SET UP FLUX AS A FUNCTION OF TIME J IS THE TIME INDEX

(aleleNele)

VINS = VELOC(RBUF)

EREF(J) = ENER(VINS)

T(J) = TIME(RBUF)

IF ( J +EQe 1) GO TO 06543

DT = T(J) - TWI-1)

DES = EREF(y=-1) = EREF(J)
6543 CONTINUE

FTCJ) = FF(J4) *» DE /DT

FFCJ) = FF(J) * DE/DES

DEPXCIMDEP,J) = FT(J) * (R*¥1J0./RBUF)**2 * 1,602E-16

1 * DEDX(VINS)

IF ( J «EQe 1) GO TO 6555

TEMPCUIMDEP,4) = TEMP(IMDEP,J-1) + DEPX(IMDEP,J) * DT
6555 CONTINUE

C

€ UNITS HAVE BEEN CONVERTED TO JOULES/CM3

c

20 CONTINUE

20 CONTINUE

C

42 CONTINUE

C

C PRINT THE OQUTPUT

C

PRINT 74 XCIMDEP)

7 FORMAT(///420X,"ENERGY DEPOSITION IN BUFFER LAYER",//
1,7 X = “2E10.3,/77,° TIME J/CM3/SEC JICM3ET,
2° ENERGY 1IN ENERGY OUT FL UX SPECTRUM /1)

DO 899 1 = 1,FINALJ
C PRINT 941, TCI),DEPXC(IMDEP,I),TEMP(IMDEP,I)
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z==== DEPHVY =====x
¢ 1 sECI) L EREF(I),FT(I),FF(I)
899 CONTINUE
9 FORMAT(I14,E12.3,6E10.3)
392 READ (54144,END=9908)INST
144 FORMAT(AG)

IFC INST oE@e “I-1FIL”) CALL IFILE1
IFC INST oEGe “I-2FIL”) CALL IFILEZ2
GO TO 392
$908 CONTINUE
9643 CONTINUE
cC
¢ CALCULATE TOTAL DEPOSITED ENEERGY
€
PRINT 2233
2233 FORMAT(/ /1, 1 NE LOCATION DEP(-1) DEFP AVDEP VoL
1umE ENERGY “, /1)
TOTABS = (.0
NECC = NE
DO 412 1 = Z4NSPOTS
DVOL = 4+ * 3,141592/3. * (X(1) *%3 = X(I-=1) #»=*3)
IF(TEMP(I°1’NE) OGTC 1.E‘36 QAND‘ TE”P(I,NE) .GTO 10&“36)60 TO 291
NECC = NE
293 RE = NE-1
IFCTEMP(I=T4NE) oGTe T1eE-326 +ANDs TEMP(ISZNE) «GTe 14£=36)60 TO 291
GO YO 293
291 AVDEP = (TEMP(I=14NE) + TEMPU(INE))I /2.
TOTABS = TOTABS + AVDEP * DVOL
PRINT 3355 , I NEWXC(I),yTEMP(I-14,NE),y TEMP(IJNE)AVDEP,DVOL,TOTABS
NE = NECC
3355 FORMAT(2IS5,6E10.4)
412 CONTINUE
102 RETURN
100 CONTINUE
PRINT 737
737 FORMAT(” RADIUS EXCEEDED THE MAXIMUM RANGE OF IONT,//)
STOP DONE

™, O

SUBROUTINE SETUP(E)
VSTAR = VEL(E)

238 FORMAT( “ GOT TO HERE IN SETUP”)
COEF = CONST/AK * VSTAR*+P1
FACT VSTAR**PQ
REND RANGE(VSTAR)

DLEND = DELVR(VSTAR)
TEND = TIME(REND)

GAMMA = DCOF(DLEND,TEND)
RLIM = REND + 2,*DLEND
RETURN

[ ]

[aleNeel

END
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z==== DEPLIT =====
1. SUBROUTINE GSDPLT
2e COMMON/MAT/IMODEL 4ALPHAJRHO,CPoX2,C,EQ4A24A3
e COMMON/BAS/T(Z200) 4EC20UILFT(200) ,POW(200),PR(Z2OD),TEMP(50,é50),
e & DEPX(50,200),pEL(200),,Xx(200),FF(200)
Se COMMON/VAR/DT 4DX BB ¢NX
G COMMON/ION/ISPEC EMN,SIGEMIN,EMAX NEyFLyRyAyW,NPLUS
7. COMMON/HIEN/ZZ1,2224213,2244,175,776,117
& COMMON/NWSPEC/NMHISTLEHIST(2C),AaMP(20)
9 EQUIVALENCE (C,AD), (EG,AT)
1C. COMMON/STOP/E 1y SOy ET9S14E2yS524E39534EL4S4,SMAX,B0O,AQ0,A00,800
11 1  JEINT,,SINT
12, COMMON/PLYCOF/XM(200) ,XH200) P XLC220) yCOMATX(200,5,3),6@1¢200)
13, B  JINCIDCZOO)
14. COMMON/INTEQ/EFINAL ,NEWXL,DICICO)
15, VEL (EN) = 4e39E+7 * SQRT(EN /A)
16. C * % INPUT
17. 729 FORMAT(A4)
18, READ,EOQ,S0,E1,S1,E2,S2,E3,53,SMAX
19. READ 4 REFPLREFT
2G. READ 4+RBUF 4GASP,GAST,IPRI
21 C NEW PARAMETERS FOR REGION 1
22 ¢
23, C
2he AOO = SU**2/(2.%S0 - S1)
25 500 = -ALOG(1. = SC/AO0Q0)/ED
26 C
27 C
i8e
29,
30, < ** CONSTANTS ARE CALCULATED
1. BO=(E3-E2)/JALOG(S2/53)
32 AO=SZ2*EXP(EZ/BO)
33, o
34, C FIND THE INTERSECTION OF CURVE 2 AND CURVE 3
354 ¢
36, SMDIF = 1.E+6
37. ETR = E1
38, DTE = (EZ-E1)/10G0.
39 DO 427 1 = 1,100
4G, FORMZ = AQ0O0 *(1, = EXP(=BOO *ETR))
6% FORM3 = A0 * EXP(-ETR/BO)
42 DIFT = ABS(FORM3 - FORM2)
43, CSM = SMDIF
44, SMDIF = AMINT(SMDIF,DIFT)
45 . CDIF = CSM - SMDIF
46 IFCCDIF +LE. Ue) GO TO 428
47 . ETR = ETR *+ DTE
4&, 427 CONTINUE
49 428 CONTINUE
5C. EINT = ETR
51. SINT = AO*EXP(=EINT/BO)
52 c
53, C PRINT THE IN PUT AND THE INTERSECTION POINTS
54. C
55, PRINT 111,E0,S0,E19S14E24S24yE3,S3,EINT,SINTSMAX
56. 111 FORMAT(///45Xy"E0 = “,E1043,5%X, 750 = “,E10.3,/,
57. 1 dXQ’E“ = ',E10.3,5X"S1 = ’,E1003y/9
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60,
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68,
69,
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74,
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85.
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1

2 Xy E2 “9yE10.3,5x,752 “yE10.3,/,
3 SX,'E3 = ',E10.3,5X,'33 ',510-39/1
4
4

"o

éX,’EINT = ‘751003|3Xy'SINT = ’9E1903;/y
8X,ISMAX = ”E.t':;.-s,///)

¢
TLION = 644 * 3,14159 = (R*100 ) %*2 * FL
C
¢ CONVERT FROM KEV/MICRON TO KEV/C(M
¢
SO0 = SO » GASP/REFP *REFT/GAST*1.E+4
§1 = 81 * GASP/REFP *REFT/GAST*1,E+4
SZ = S2 % GASP/REFP #*REFT/GAST*1.E+4
§3 = S3 * GASP/REFP *REFT/GAST*1.E+4
SINT = SINT * GASP/REFP *REFT/GAST*1.E+4
A0 = AO * GASP/REFP *REFT/GAST*1.E4+4
AGO = AQO * GASP/REFP *REFT/GAST*1.E+4
PRINT S10,REFP,REFT 4yGASP,GAST
510 FORMAT(//,8X, "REFERENCE VALUES: PRESSURE ,E10.3,° TEMP ,E10.3,
1 /148Xy INPUT VALUES: PRESSURE ,LE10.3,”7 TEMP ,ETUe3,//7)
c

€ SET UP RADIUS ARRAY

READ , LAYOUT,RINNER,ROUTER ,NSPOTS
X(1) = RINNER

X{NSPOTS) = ROUTER

DELXD = (ROUTER-RINNER)/(NSPOTS - 1)
DO 496 MJ = 2,NSPOTS

EEE = MJ
DBD = NSPOTS
11 = EEE/DDD

IF(LAYOUT .EQ, 0) Xx(MJ)

IFCLAYOUT +EQGe 1) X(MJ)
496 CONTINUE

NX = NSPOTS

EC1) = EMAX

DE = ( EMAX - EMIRN)/(NE-1)

X(1) * (X(NSPOTS)/X(1))=*%277
X(MJ=-1) + DELXD

Hon

(]

ESTABLISH AND NORMALIZE THE INCIDENT SPECTRUM

AF = J02%FL

TONORM = (0.0

b0 600 1 = 1,NE

E{I+1) = E(I) - DE

FFCI) SPECTRCE(I))

PRCI) FFCD)

TONGRM = TONORM + FF(1) = DE
600 CONTINUE

DIFNOM = ABS(TONORM - FL)

IFC DIFNOM LLT. AF ) GO TO 620

RAT = FL/TONORM

TONORM = 0.0

DO 610 I = 14NE

FFCI) = FF(I) * RATY

TONORM = FF(I) * DE + TONORM
610 CONTINUE
620 CONTINUE

PRINT 605, Ry TONORM,FL,TLION

Wou
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71
===== DEPLIT =====

FORMAT(5X,“"INTEGRATED NORMALIZED SPECTRUM AT 4E1043,7
1/7/,5X, “CONTAINS A TOTAL OF “,E10.%,” PARTICLES/CM27,
2/ 45Xy “INPUT FLUENCE WAS “yE10.3,7 FOR A TOTAL OF

37 IONS 4 /1)
SET UP COEFFICIENTS

PO 7333 I = 1,NE
CALL PCOEF(EC(I),I)
CONTINUE

DO 9643 IMDEP = 1,NSPOTS
RBUF = X(IMDEP)
ILAST = NE
IFCINSTZ «NE., “RANG”) GO TO 621
PRINT 622

FORMAT(4X,” ECIN) E(OUT) XM XH

1 TIME INCID ", /1)

CONTINUE
p0 100 1 = 1,NE
TINTY C.0
TINTZ 0.0
TINT3 Ce
IF(RBUF +LT. XM(I)) GG TO 30
IF(RBUF +LTe XH(1)) GO TO 20
IF(RBUF LT. XL(I)) GO0 TO 10
60 T0 101

LI L}

RBUF IS IN REGION 3

GO TO 34

RBUF IS IN REGION 2

IFCINCIDCI) LEG. 2) GO TO 22
TINTS = TIME(O.yXM(I),E(I),3)
TINTZ2 = TIME(XM(I),RBUF,EINT,2)

GO TO 24
TINTZ = TIME(O.,RBUF,E(I),2)
GO TO 34

RBUF IS REGION 1
CONTIRUE
IMPET = INCID(I)
60 TO (11,12,13),IMPET
TINTT = TIME(O.,RBUF,E(I),1)
G0 TO 34
TINTZ = TIME(O.,XH(I),E(I),2)
TINTT = TIME(XH(I),RBUF,EQ, 1)
GO TOo 34
TINT3S = TIME(G. XM(I),E(1),3)
TINT2 = TIMEC(XMCI) g XHCIDLZEINT,2)
TINTYT = TIME(XH(I)yRBUF,ED, 1)
CONTINUE

“9E10.3,

XL

METERS”,

RBU!
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T==== DEPLIT Zxzs==
172, IF(NEWXL +EGs 1 ) 60 TO 101
173, DEL(I) = EFINAL
174, TCI) = TINT3 + TINTZ + TINTH
175, 215 FORMAT(I447EGe344X,14)
176, 100 CONTINUE
177, GO TO 102
178. 101 ILAST = 1 =1
179. 102 CONTINUE
160. IFCILAST +LEe O ) GO TO 1009
181. c
182 SPHFAC = (R*T100+/RBUF) *»» ?
183, SUMEFT = (.0
184. D0 200 I = 1,ILAST
185, IF(l1«EQe1) GO TO 201
186 IFCI +EQe ILAST) GO TO 296
187 DT = (TC1+1) = T(I-1))>/2.
188, DEPS = ( DEL(I=-1)Y = DEL(I+1))/2.
189. G0 TO 297
1%0. 201 0T = T(2) - T(1)
191. DEPS = DEL(1) - DEL(2)
192. G0 T0 297
193. 296 T = T(1) - T(1-1)
194, DEPS = DEL(1-1) = DEL(I)
195. 297 CONTINUE
196, FTCI) = FF(1) * DE/DT * SPHFAC
197. PRCI) = FF(1) * DE/DEPS * SPHFAC
198. SUMEFT = SUMEFT + FT(1) * DT
199, FRACFL = SUMEFT/FL/SPHFAC
20C. 200 CONTINUE
201, PRINT 2164RBUF,RySUMEFT,FRACFL
202 216 FORMATC(///410X%X,s“POSITION IST,E12.3," WALL RADIUS IS 4E1Z243,
203, 1 //4,10X,“TOTAL FLUX IS",E12¢3,” FRACTION TRANS IS“,E12.3, //)
204. c
205, C
206 C CALCULATE THE DEPOSITION
207. C
208, 00 110 I = 1,ILAST
209, J = IMDEP
210- IF(X(J) oLE, 105‘8) 60 TO 170
211. IF(XCI) oJLTe XM(I)) 60 TO 140
212 IF(X(J) «LTe XH(I)) GO TO 150
213, IF(X(J) LT XLC(ID) GO TO 140
214. DEPX(J,1) = G.0
215. 60 TO 180
216, 140 N =3
217. DEPX(J41) = EVALIN)
218, GO TO 180
219. 15¢ N = 2
22C. DEPX(J,1I) = EVAL(N)
221, GO TO 180
222 160 N =1
223 DEPX(J4I) = EVAL(N)
224, G0 TO 180
225, 170 MM = INCID(I1)
226, DEPX(J,yI) = COMATX(I,1,MM)
227, 18¢ DEPX(J,I) = DEPX(J,aI) * FY(I) * 1.,6E=16

2280 IF(DEPX(J,I) eLE 0.0) DEPX(J,I) = 0.0
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Zmz== DEPLIT ===
€
C
DICIY = DICI) + DEPX(J,1) * DT
TEMP(J,I) = DIC(J)
110 CONTINUE
cc
¢
¢
¢ PRINT THE OUTPUT
C

PRINT 7, XCIMDEP)
7 FORMAT(///,20X, "ENERGY DEPOSITION IN BUFFER LAYER",//
11’ X = "E1G03,,f,’ TIME J/CM3I/SEC J/CM3’1
2 ENER IN ENER OUT FLUX SPECTRUM”,
3 - XM X H XL 4/ 1)
DO 899 I = 1,1LAST
PRINT 9y T(I),DEPXC(IMDEP,I),TEMP (IMDEP,I)
1 yECI) G DELCI) gFTCI)4PRCID yXMCI) g XHCI) 4XL(I)

899 CONTINUE

9 FORMAT(10E&.3)

392 READ (5,144,END=9908)INST
144 FORMAT(AG)

IFC INST +EQe “I-1FIL”) CALL IFILE1
IFC INST JEQe “I-2FIL”) CALL IFILEZ2

60 TO 39¢
9908 CONTINUE
60 TO 9643
1009 CONTINUE
PRINT 737
737 FORMAT(” RADIUS EXCEEDED THE MAXIMUM RANGE OF ION",//)
9643 CONTINUE
€ C
C . GALCULATE TOTAL DEPOSITED ENEERGY
C
PRINT 2233
2233 FORMAT(//,” 1 NE LOCATION DEP(~1) DEP AVDEP VoL
1UME ENERGY 7, /7/)
TOTABS = (.0
NECC = NE
DU 412 1 = 2,NSPOTS
DVOL = 4o * 3,1461592/30 * (X(I) *%*3 = X(I-1) *%3)
IF(TEMP(I'1,NE) 66T0 105‘36 eAND ., TEMP(I'NE) CGT. 1-E‘36)60 TO 291
NECC = NE
293 NE = NE=1
IFCTEMP(I=T4yNE) oGTe TeE=36 «ANDs TEMP(I,ZNE) 6T, 1.E=36)G0 TO 291
60 TO 293
291 AVDEP = (TEMP(I-1,NE) + TEMP(I,NE))/Z.
TOTABS = TOTABS + AVDEP * DVOL
PRINT 3355 4, I NEJXC(I),TEMP(I-1,NE), TEMP(I,NE),AVDEP,DVOL,TOTABES
NE = NECC
3355 FORMAT(2I5,6E1044)
412 CONTINUE
1029 RETURN
C
c
¢
C
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=== DE

FUNCTION
NEWXL =
IF(I +EG
Vil = VEL
XINTR =
EFINAL =
VE = VEL
XMID = (
XINMID =
EMID E
VMID v
TIME =
RETURN

[ 1]

CONTIN
16 = §
XINTR =
EL = ENE
ELOW = 2
IF(EL 6
ELA = EL
EL = ELO

e = 1
TIME = S
EFINAL =
IFCIG N
XE2 = 2«
RNEW = 2
NEWXL =
IF(X2 L
NEWXL =

RETURN

CONTI
EFINAL =
AVZ = (V
ADTIM =
TIME = T
RETURN

FUNCTION
BFIRST =
BLAST =
TFIRST =
TLAST =
AVTIME =
RETURN

FUNCTION
G0 70 (1
ENERGY =
60 T0 °

ENERGY =
66 TO0 5

ENERGY =
CONTINUE

74
pLIT o=

TIME(X1,4X2,E,1)

]

« 1) 60 TO 10

()

X2 - X1
ENERGY(E,XINTR,I)
(EFINAL)

X1 + X2)/2.
XMID=X1

NERGY(E,XINMID,I)

ELCEMID)

AVTIME (X14XMIDyX2,V1,VMID ,V2)

UE

X2 - x1
RGY(E4XINTR,1)
« XA

Te ELOW) GO TO 4
y

GRT(A *ED)/SO *ALOGCE/EL)I/4.39E+7
EL
Ee 1) RETURN
* SQRTC(EQ)/SU * ( SQRT(E) - SGRT(2.)) + X1
o / S /FSQRT(Z./ED)
("
Te RNEW ) 60O TO 423

1

NUE
2e = SO*SQRT(2./60) * (X2 -~ XEZ)
ELCEL) + VELC(EFINAL))I/Z,
(X2 = XE2)/AVZ
IME + ADTIM

AVTIMECYT,4Y2,Y3,W1,W2,W3)
(We -Ww1)/7C(y2-Y1)
(W3 -wZ)/(Y3=-Y2)
ALOG(W2/W1)/BFIRST
ALOG(W3/W2)/BLAST
TFIRST + TLAST

ENERGY(ESTAR,SSS,M)

,2,3),”

ESTAR = SO*SSS*SQRT(ESTAR/ED) + (SU*SSS)**2/4,/E(
ALOG(1, + EXP(BOO*(QGT(I) - AOO*SSS)))/BOO

BO*ALOGC(EXP(ESTAR/BO)~ AQ*SSS/BO)
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344,
345,
346
347,
348,
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766

-
SSZETE

RETURN

75
DEPLIT =====

FUNCTION EVAL(N)

EVAL =

0.0

DO 766 14K = 1,5

EVAL =
RETURN
END

EVAL + COMATXC(ISIJKyN) * X(J) *x(IyK-1)
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z==== DERF =====
Te REAL*8 FUNCTION DERF(Y)
2e REAL*E Y,YY, T4AT3AZ4AZ4A4,4AS
3 DATA PI/341415927 [4P13275911/
be YY = ¥
Se Y = DABS(Y)
Ge T=1-/(1.*P*Y)
7. A1=.254829592 #T
8. R2== 284496736 *Tx%Z
9. A3=1,621613741 *T#%3
10 Ab==T4453152027 *T*=x4
11, A5=1.061405427 *Txx5
12. DERF=14D0-(AT+AZH+AZ+AL+ASI* DEXP(-YR%2)
13, IFCYeLToe1D~4)DERF=2e*x(Y-Yx23+Y*x5/10.)/ SGRT(PI)
14 Y =YY
15, IF (YYLE«Q.DU)IDERF = ~DERF
16. RETURN

17, END
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77

COMMONIBASIT(ZQO),E(ZOQ),FT(ZQO),POU(ZDQ)1PR(ZQD),TEMP(50,250),
4 DEPX(5C,200),pEL(200) ,X(200),FF(200)
COMMON/VAR/DT,DXyBByNX
COMMONIION/ISPEC,EMN,SIG,EMIN,EMAX,NE.FL,R,A,W,NPLUS
COMMON/STANIST(ZSU),SX(SQ),NST,NSX,STP(SQ).NTP
COMMON/OUT/NT,TAC250) 4NY,Y(250)
INTEGER BINT

C
C OPEN THE IODR FILE
C
CALL REOPEN
READ 4, BINT
¢
C GET SURFACE TEMPERATURE
C
CALL GETFIL(BINT, “RDFIL3")
C
PRINT 71
71 FORMAT(/ /4~ TIME SURFACE TEMPERATURE 4//)
DO @5 I = T,NST
X(I) = TEMP(1,1)
95 PRINT 1000,1,TAC1),Xx(1)
c
¢ READ EVAPORATION PARAMETERS
C STIPR = STICKING PROB AMASS = WALL MASS TAMB = TEMP AMBIENT
c
READ , STIPR,AMASS,TAMB
¢
C READ VAPOR PRESSURE DATA
c PZERO = TORR HSUB = SUBLIMATION ENERGY EV/ATOM
C
READ 5 PZERO,HSUR
¢
C ZERO OUT STORAGE
C
DO 100 I = 1,NST
DEPX(1,1) = 0.0
100 DEPX(2,1) = 0,0
C
C EVAP RATES ARE IN DEPX(1,1)
C EVAP AMOUNTS ARE IN DEPX(Z,I) ATOMS/(M2
C

DO 200 I = 1T4NST

ACTEM = TAMB + TEMP(1,1)

DEPX(14I) = STIPR * 3,5+22/SQRT(AMASS)*VAPRES(ACTEM)/SQRTC(ACTEM)
200 CONTINUE

c
C INTEGRATE
c
DO 300 I = Z,NST
DELTIM = TA(I) - TA(I-1)
DEPX(241) = DEPX(241I=1) + DEPX(141I-1) * DELTIM
300 CONTINUE
c
C PRINT THE OUTPUT
C

PRINT 400, STIPR,AMASS,TAMB,PZERO ,HSUB



58
59,
60.
61.
62
63,
b4,
65
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69,
70.
71
72
73
74
75
76,
77,
78
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84
85
86
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89
9C.
91,

400

234

266

oo

1
2
2

-
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==== EVAP =z===
FORMATC(///410X3"EVAPORATION RATE DATA o /// 45X,
INPUT PATAMETERS ,//° STICKING COEF WALL MASS AMB TEMP
PZERO HSUB 3 //45(2X4sEFe3,3X),// 5X,
TIME EVAP RATE TOTAL (A/CMZ) TEMP VAPOR PRES”,//)
NE = NST
NX = NSX

DO 500 I = 1,NST

TCI) = TACD)

ACTEM = TEMP(1,1) + TAMB

VPRS = VAPRES (ACTEM)

PRINT 1000, I,TACI) ,DEPX(1,I),DEPX(2,1),ACTEM,VPRS

DEPX(341) = ACTEM
DEPX(4,4,1) = VPRS
CONTINUE

FORMAT(I5,5E10,.4)

READ INSTRUCTIONS FOR FILING

READ 234,INSTF

FORMAT CAG)

IFCINSTF «NEL“I-T1FIL") GO TO 266
CALL REOPEN

CALL IFILE1

CONTINUE

STOP DONE

FUNCTION VAPRES(TTTT)
VAPRES = PZERO * EXP(-HSUB/8.617E-5/TTTT)
RETURN

END
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SUBROUTINE HCOEF
COMMON/PLYCOF /XM (20
& HINCID(200)
COMMON/BAS/T(200),E(
& DEPX(5(8,200
COMMON/ ION/ISPEC,EMN
COMMON/XFL/ C(20) 4N

THIS SUBROUTINE ESTABL
THE HEAVY ION SPECTRUM

YOO

READ ,LOCDFN,LOCDFE

NUCLEAR GOES IN TO REGI

khkdhhk ok wwAXNUCLEAR

e el eNel e

CALL DAFDATC(LOCDFN)
DO 160 I = 1,NE
INCID(I) = 3

CALL DAMEC(CE(I))
XH(1) = C(1)

XL{D) ()

PRINT 4I4XH(I),XL(I
b0 50 14K = 1,5
COMATX(I,I4K,2) =

50
C
C CONVERT OVER TO ORIGIN
C
vi
ve
V3
Vé

€(8)
(9
ca1d
ca1D
V5 c(12)
A9 )
COMATX(I,41,1)
COMATX(I,2,1)
COMATXC1,3,1)
COMATX(I,4,1)
COMATX(I45,1)
20 CONTINUE

nonouw ooy

v
v2
v3
vé
V5

TRk hkkkhk Ak hhkkhkhkhkkkrkhki

[N e BT

CALL DAFDAT(LOCDFE)
b0 200 I = 1,NE
CALL DAMEC(E(I))
XM(I) = €(2)
DO 6 IJK = 1,5
é COMATX(I1,IJK,3) = ¢
200 CONTINUE
RETURN

ENTRY COMCOF

o

79

0) yXH(200) 4XLC200) yCOMATX(200,5,3),0Q1(200)
200) ,FT(200),P0W (200),PR(2CD),TEMP(50,250),
JyDEL(2C00) ,Xx(200),FF(200)

sSIG,EMINSEMAX JNEyFLyRyA,W,NPLUS

C

ISHES THE COEFFICIENT MATRIX FOR
FOR BOTH NUCLEAR AND ELECTRONIC LOSS

ON 1 AND 2 ELEC GOES INTO 3

Pk g o sk Jedk g d g e ok el e ok I ok v o ol o o o e o e b ok

} LE(D)
c(Z2 + 1JK)

BASIS

V2 * A9 + V3 * AQ9%RW2 — V& * AF*%3 +y5 % AGkx4
2.*V3*A9 + 3.*V4*A9**2 - 40*V5*A9**3

Je*VAXAG + 6o AVEXAGHRY

4 xy5*AQ

LECTRONIC *hhkkh ke dkhkdehkhkkkhkh hkdkhok

(2 + IJK)

A ROUTINE TO ADD TOGETHER THE ELECTRONIC AND NUCLEAR
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69.
7C.
71,
72
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75
-
77,
78
79
8C.
81
82
83,
Bbe
85.
86
87
88,
89
90.
91.
G
93
G4
95,
96
7.

C
C

30

310

315

325
330
300

12

479
129

123

80

=== ==

=====  HCOEF

COEFFICIENTS

DO 300 I = 1,NE
IF(XMCI)
IF(XM(I)
XMM = XM(I)

XMCI) = XH(ID)

XHCI) = XL(I)

XL(I) = XMM

Do 305 1JKk = 1,5

HOLD = COMATX(I,IJKys3)

COMATX(141JKy3) = HOLD
COMATX(I,1JKy2) = HOLD
COMATX(I,IJK,1) = HOLD

6O TO 330
XMM = XM(I)
XMCI) = XH(I)
XH(I) = XMM
DO 315 IJK = 1,5
HOLD = COMATX(I,IJK,3)
COMATX(I,1JK,3) = HOLD
COMATX(I,IJK,2) = HOLD
60 TO 330
DO 325 IJK = 1,5
HOLD = COMATX(I,IJK,3)
COMATX(I,1JKy3) = HOLD
CONTINUE
CONTINUE
CONVERT FROM KEV/MICRON

wou

DO 123 K = 1,NE
PO 129 IF 1,3
DO 12 14K 145

"ou

COMATX(K,IJKyIF) = COMATX(KyIJK4IF) * T.E+4
PRINT 479 4Ky (COMATX(KyIJKIF) yIJK = 1,5)4XM(K) 4XH(K)yXL(K)

FORMAT(I2,8E?.3)
CONTINUE
CONTINUE
RETURN
END

oLTe XH(I)) GO TO 320
oLTe XL(1)) GO TO 310

+

COMATX (I ,1JK,2)
COMATX (I ,1JK,1)

+*

+

COMATX(I 414K,2)
COMATX(TI ZIJK,1)

+

+

COMATX (I 4T1JK,42)

TO KEV/CHM
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SUBROUTINE HTFLUX
COMMON/BAS /T(200),E(200),FTC(200),POW(200),PR(2CD) ,TEMP(50,250),
& DEPX(50,200),0ELC(200),X(200),FF(200)
COMMON/STAN/ST(250) 4SX(50) yNSTyNSX,STP(S50)4NTP
COMMON/OUT/NT,TA(250)4NY,Y(250)
COMMON/PRMTR/F 4ALPHA,TK,TD

NY = NSX

NT = NTP

READ 4 FyTD,ALPHA,TK M, W
N = M=-1

DO 33 K = 1,NSX

Y(K) = SX(K)

DO 22 J = 1T,NTP

TACH)Y = STP(WI)

oM = TAWJ)Y - TD

SUM = 2,0

TEMP(K,d) = (.0

IF(N +EQs Q) 60 TO 10
DO 11 I = 1,N

FI =1

TI = FI*xW + TAQJ)

Td = TI1-TD

SUM = SUM + R(TI,Y(K)) = R(TJ,Y(K))
CONTINUE

TEMP(K,J) = RCTACI) Y (K)) + SUM
IFCTACS) oGT, TD) TEMP(Kyd) = TEMP(Kyd) =~ R(DM,Y(K))
CONTINUE

CONTINUE

PRINT 101,F,ALPHA,TK4TD M,W

PRINT 102,(SX(I)4I = 14NSX)

DO 77 I = 1,NTP

PRINT 1034314 TACI) y(TEMP(Jy1)4d = 1,NSX)

FORMAT(//," FINITE DURATION HEAT FLUX MODEL “,//,
17 FLUX IS T F10ebe3XL,TIICM2 41,
27 THERMAL DIFFUSIVITY IS “4F10e4y3X,"CM2/SEC,/,
37 THERMAL CONDUCTIVITY IS”yF10e493X 4 CAL/C/ICM/ISEC 4/,
B~ PULSE DURATION IS ,E10.4,3X,"SECONDS 4/,

47 NUMBER OF PULSES IS “21543X4 7/,
57 PULSE SPACING IS TeF10.493X,7SEC 4/ /,
6 - TEMPERATURE DISTRIBUTIONZ,//)

FORMAT(8Xy” X =7315C1X,E743) 474" TIME®)
FORMAT(IX,13,16(1Xx,E7.3))

RETURN

END
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1. SUBROUTINE 1DEPO
Ze COMMON/MAT/IMODEL yALPHA yRHOyCP yX24CoEQO4AZ4A3
3. COMMON/BAS/T(2030),E(200),FTC200),POW(200),PR(200),TEMP(50,250),
be & DEPX(5C,200),DEL(200),Xx(200)
5 COMMON/VAR/DT DX 4BB,NX
Eoe COMMON/ION/ISPEC yEMNySIGoEMINEMAX,NE,FLyRyA,WyNPLUS
7 COMMON/HIEN/E1,E2,S1,5S2,EM,B0,AQ
Ee COMMON/PLYCOF/XM(200) 4XH(200) 4XLC200),COMATX(200,5,3),0Q1(200)
G £ LINCID(Z2OO)
1C. COMMON/STAN/ST(250) ySX(50) yNSTyNSXySTP(S50),NTP
11. DIMENSION DICT1CD)
12.
13. C ** ZERO THE DEP AND TEMP ARRAYS
14. 0o 10001 4=1,50
15. DO 10002 1=1,250
16. 1000¢ TEMP(J,I)=OQ
17
1&. Do 10003 I=1y200
1. 10003 DpEPX(J,1)=0.0
20, 10001 CONTINUE
21
22 C
23, ¢ THIS ROUTINE CALCULATES THE VOLUMETRIC DEPOSITION FOR
24 ¢ BOTH HEAVY AND LIGHT IONS FROM THE GENERAL COEFFICIENT
25 C MATRIX DETERMINED IN EITHER HCOEF OR LCOEF
26, C
27. READ 4 IXMATX
8. IFCIMODEL «NEs 2) 60 TO 100
2% C
30. Chrhddk &Akhkhhkd khdkdk ki HEAVY IONS Kol kb ek ok ok ek Kk ok ok v e ok ok ok R kg ok o ok ok ok Y %k
31. c
32 CALL HCOEF
33. DX = XL(1)/(NX=1)
34, X(1) = 0.0
35, Do 77 K = 1,59
36 DICK) = Q0.0
37. 77 X(K+1) = X(K) + DX
38, IFCIXMATX oNEse 53) 60 TO 79
39, pOo 78 K = 1,NSX
40. 78 X(K) = SX(K)
41, NX = KNSX
42 79 CONTINUE
43, DO 210 I = 1,NE
Lb . DO 22U J = 1,4NX
45, IF(X(J) JLE. 1.E=-8) GO TO 270
46 IF(XCd) oLTe XH(I)) GO TO 250
47, IF(X(J) +LTe XL(I)) GO TO 260
48, DEPX(J’I) = 0.0
49. GO TO 280
50. 250 N = 2
51. DEPX(J4I) = EVALIN)
5Ze GO TO 280
53, 260 N =1
54. DEPX(Jd,41) = EVAL(N)
35, GO0 TOo 280
56 270 DEPX(J4,1I) COMATX(I,1,2)

H n

57 ¢80 DEPX(J,1) DEPX(J, 1) * FT(I) » 1,6E-16
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59, C

60 C

61, DICI) = DICI) + DEPX(J,I) *» DT

62 TEMP(J ,I) = DICJ)

63, 220 CONTINUE

I 21C CONTINUE

65 PRINT 2000

66 2000 FORMAT(“17,//,30X, "HEAVY IONS - NUCLEAR ENERGY DEPOSTION“,//)
67, PRINT 2001,(Xx(I) 4, I = 1,12)

68, 2001 FORMAT(3OX,“LOCATIONS “4//,° TIME s/ /412X 12E1044,4,11)
69, DO 285 1 = 14NE

70. 285 PRINT 2002,y I, TCI),(DEPX(J,y1)yd = 1,12)

71, 2002 FORMAT(IZ EQ9.3,12E10.4)

72 PRINT 2004

73, 2004 FORMAT("17,//,30X, “"HEAVY IONS - INT NUC ENERGY DEPOSTION®,//)
T4, PRINT 20011(X(I) s I = 1’12)

75, DO 286 I = 1,4NE

76 286 PRINT 2002y I, TCIIZ(TEMP(Y,I),d = 1,12)

77 c

78. C*************************ELECTRONIC****************i*****i**
79 c

8G. PO 37 I = 1,59

81, 37 PICI) = (0.0

82 DO 310 I = 1,NE

&3 DO 320 J = T4NX

85 IF(XCY) «LTe XM(I)) GO TO 360

86 DEPX(J,I) = OOQ

87« GO TO 38¢

88 360 N = 3

&9 DEPX(J,41I) = EVAL(N)

9C. 60 TO 380

91. 370 DEPX(J,yI) = COMATX (1,1,

92 380 DEPX(JsI) = DEPX(J4I) * FT(I) *» 1,6E-16

9Z. IF(DEPX(J,I) «LEs 0.0) DEPX(J,I) = {0

Q4 C

95. C

96 DICI) = DICJ) + DEPX(J,4I) * DT

97 TEMP(J,1) = DICI)

98 320 CONTINUE

9. 310 CONTINUE

1C00. PRINT 3000
101. 3000 FORMAT(“17,//,30Xy "THEAVY IONS - ELECTRONIC ENERGY DEPOSTION",//)
103. DO 385 I = 1,KE
104, 285 PRINT 2002y Iy TCI)Z(DEPX(J,I),d = 1,412)
105. PRINT 2005
106, 2005 FORMAT( 17,//,30Xy "HEAVY IONS - INT ELEC ENERGY DEPOSTION /1)
107, PRINT 20061,(X(1) 4, I = 1,12)
108 DO 386 1 = 1,NE

109. 386 PRINT 2002, I, TCI)Z(TEMP(J,1I),Jd = 1,12)

110. C

111. Chddodksk kdrdk ek ok ko e de ko ko COMBINATION (222322 EZE222 2222222 R 2
112. ¢
113, IF(IMODEL oEG. 2) CALL COMCOF

114, 100 CONTINUE
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115. IFCIMODEL oNEe 2) CALL LCOEF
116. DX = XL(1)/(Nx=1)
117. X(1) = (.0
118. DO 87 K = 1,50
119. DI(K) = (.0
126, 87 X(K+1) = Xx(K) + bX
121, IFCIXMATX «NEe S50) 60 TO 89
122. DO 88 K = 1,NSX
123, &8 X(K) = SX(K)
124, NX = NSX
125, 89 CONTINUE
126 DO 110 I = 1,NE
127, DO 120 J = 1,NX
128, IF(X(J)Y oLEe T<E=-8) GO TO 170
129. IF(X(Jd) +LTe XM(I)) GO TO 140
13C. IF(X(J) «LTse XH(I)) GO TO 150
131, IFCX(J) «LTs XLCI)) GO TO 160
1320 DEPX(J,I) = 0.0
133, GO TO 18¢C
134, 140 N =3
135. DEPX(J,yI) = EVAL(N)
136, 60 TO 180
137. 150C N = ¢
138, DEPX(J,I) = gVAL(N)
139. 60 70 18C
140, 160 N =1
141. DEPX{(J4I) = EVAL(N)
142 60 T0 1864
143, 170 MM = INCID(L)
144, DEPXC(JyI) = COMATX(1,1,MM)
165, 180 DEPX(Jy1) = DEPX(J,yI) * FT(I) * 1,6E=-16
147, C
148, c
149 DICJ) = DICS) + DEPX(J,4I) *» DT
150. TEMP(J,1) = DI C(J)
151, 120 CONTINUE
152 110 CONTINUE
153, PRINT 1000
154, 1000 FORMAT( 17,7/ ,30X,“TOTAL ENERGY DEPOSTION",//)
155. PRINT 2001,(X(1) 4, 1 = 1,12)
156, po 185 1 = 1,NE
157 185 PRINT 2002+ I, TCI),(DEPX(J,41),J = 1,12)
158. PRINT 2046
156, 2006 FORMAT( 17,//,30Xy “TOTAL = INTEGRATED ENERGY DEPOSTION",//)
16C. PRINT 2001'(X(1) y I = 1'12)
161, DO 186 1 = To¢NE
162, 186 PRINT 2002y I, TCI)L(TEMP(I 1044 = 1,12)
163, RETURN
164, ¢
165, ¢
166 FUNCTION EVAL (N)
167, EVAL = 0.0
168, DO 766 14K = 1,5
169. 766 EVAL = EVAL + COMATXC(I,IJKyN) * X(J) **x(I1JK=1)
170, RETURN

171, END
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=s=== IFILE/IODR ==z===

SUBROUTINE FILEI

ION DATA FROM THE COMMON BLOCKS
COMMON/MAT/IMODEL yALPHARHO,yCPyX24CoEQsA2,A3
COMMON/BAS/T(200) ,E(200) ,FT(200) ,POW (200) ,PRC20M) , TEMP(53,250) ,
DEPX(50,200),0ELC(200) ,X(200),FF(200)

COMMON/VAR/DT,DX,BB,NX
COMMON/ION/ISPEC 4EMN ySIG 4EMINyEMAX yNEoFL o RoAgW yNPLUS

COMMON/HIEN/ET14,E2,S19S24,EM,BO A0

EQUIVALENCE (C,A0),(E0,AT)

COMMON/QUTINT 4 TACZ2SO) JNY,Y(251)

INTEGER NPTS(50)

kkhkhkkhkwkhkhx END OF DATA SECTION Avekhhkhkkkhhhkhhhhhk

RETURN

ENTRY IFILE3

CALL OPN BIN(C ION-37)
__ FILE THE DATA

CALL NP FILL

CALL FILE(NPTS,1)
CALL FILE(TEMP,250)

CALL FILE(CFT,4)
CALL FILECFF,4)

CALL FILECE,4)

CALL FILE(T,4)

CALL FILE(TA,4)
CALL FILECY,1)

CALL CLEAR

RETURN

G G G S NS NN S TED W GTR W W G M R WD R W D G W UK N G G Gl S G G G WD W W S G S S W AN R Gas G Y - —

R G Y v v Gh G T D D A D T S o W S S D W A W W WS D M W S S Sy W -

ENTRY IFILEZ

CALL OPN BINCTION=27)
__ FILE THE DATA
CALL NP FILL
CALL FILE(NPTS,1)
CALL FILE(TEMP,250)
CALL FILEC(FT,4)
CALL FILECFF,4)
CALL FILECE,4)
CALL FILEC(T,4)
CALL FILE(X,4)
CALL CLEAR

RETURN
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ENTRY IFILET

CALL OPN BIN(TION-1")
-- FILE THE DATA

CALL NP FILL

CALL FILE(NPTS,1)

CALL FILEC(DEPX,200)
CALL FILECFT,4)

CALL FILE(FF,4)
CALL FILE(E,4)

CALL FILE(T,4)

CALL FILE(X,4)

CALL CLEAR
RETURN

havni et R ek e R L L T T R R .

D S IS G G S G G - G0 S R G W G G G A S S W e N YN W G W GNS W WS S

SUBROUTINE NP FILL
NPTS(1)=NX
NPTS(Z)=NE
NPTS(3)=NY
NPTS(4)=NT
RETURN
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1. COMMON/MAT/ IMODEL yALPHAyRHOyCP yX24 CoEO4AZ,A3
2 COMMON/BAS/T(200),EC200) 4FT(200),P0OW(200) ,PR(200) ,TEMP(50,250),
3 & DEPX(50,200),0EL(200),x(280)
4, COMMON/VAR/DT,DX,B88,NX

S5e COMMON/OQOUT/NT,TA(250),NY,Y(250)

Ge COMMON/ION/ISPECyEMNSIG,EMIN,EMAX {NEJFL4RyA,W,NPLUS
7e COMMON/HIEN/E14E2,5S14S24EMyBO,AQ

B COMMON/STAN/ST(250) ySX(S5D) 4yNST4,NSXeySTP(50),NTP
Ge C EQUIVALENCE (C,AD) 4(EQ0,AT)

10.

11.

12 5 CONTINUE

13. READ (5,44 yEND=99)INST

14, 44 FORMAT (AG)

15.

16

17 IF ( INST .EQ. “DEPLIT”) CALL GSDPLT
18, IF ( INST JEG. “DEPHVY”) CALL DEDXGS
19. IF ( INST LEQ. “LOWIMP”) CALL LOWIMP
20, IF C INST EQe “HCOEF “) CALL HCOEF
21 IF ( INST JLEG, “HCOEF “) CALL COMCOF
22 IF ( INST .EQe “LCOEF “) CALL LCOEF
23, IF ( INST .EQe “LITMOD”) CALL LITMOD
2he IF ( INST +EQe “SPEMOD”) CALL SPEMOD
25, IF ( INST +EQ. “I-RESI”) CALL RESID
26 IF( INST .EQ. “I-SPEC”) CALL SPECFL
27« IFC INST +EQe “I-DEPO” ) CALL IDEPO
28 . IF ( INST +EG., “I-TEMP” ) CALL ITEMP
29. IFC INST «EQe “STARAY”) CALL STARAY
30 IFC INST oEGs “STARAZ”) CALL STARA?Z
31, IFC INST +EQe “STARA3Z”) CALL STARA3
32 IFC INST JEQe I-STEM”) CALL ISTEMP
33, IF (INST .EG, “I-0PEN”) CALL OPEN
34, IFCINST +EQe “I-REOP”) CALL REOPEN
35, IF (INST +EQ. “I-1FIL”) CALL IFILE1
3¢, IF (INST «E@e “I=-ZFIL”) CALL IFILE?
37. IF (INST +EQ. “I-3FIL”) CALL IFILEZ
3&. IF CINST +EGe “LOGINT) CALL LOGIN

39, IF (INST JE@e “HTFLUX”) CALL HTFLUX
4C . c DO 100 I=1,NT

41, c DO 100 J=1,NY

42, €00 DEPXCJZI)=DEPX(J ID+TEMP(J,1)

43, GO TO0 5

AN 99 STOP DONE

Se END
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SUBROUTINE ISTEMP
COMMON/MAT/IMODEL yALPHA yRHOyCP 4X24CyEQO,A2,A3
COMMON/BAS/T(200),E(200),FT(200),POW(200),PRC2C0),TEMP(50,250),
DEPX(50,200),DELC200),X(200)
COMMON/VAR/DT4DXyBB¢NX
COMMON/OUT/NT,TA(250) yNY,Y(250)
COMMON/ION/ISPEC,EMN,SIG,EMIN,EMAX yNEoyFLyRyA,W,NPLUS
COMMON/STAN/ST(250) ySX(50) yNSTyNSXySTP(50),NTP

*xx ZERO OUT THE TEMP ARRAY  Hhk ik
b0 1287 1=1,5C

DO 1287 J=1,250

TEMP(1,4)=0.0

*x%x FILL THE Y ARRAY **%
DO 1387 1=1,50C
Y(I)=SX(I)
CONTINUE
IMODEL = 5

READ,IXS,IXF,1XD

IFCIXS oNEe 777) 60 TO 48

IMODEL = IXF

READyIXSyIXFyIXD

CONTINUE

PRINT 352

PRINT 49,A4RyFLyRHO,CP4ALPHA

FORMAT(//4°1 ION MASS IS “4F5.1,/,° WALL RADIUS IS ,FSe1,/,
“ ION FLUENCE IS74E9+3,° PARTICLES/CM27,/,° DENSITY IS7,
FPe349/y SPECIFIC HEAT 1S “,F9.3,/,° ALPHA 1§ “F%.3,77)
PRINT S504(SX(I),I = IXS,IXF,IXD)

FORMAT(1H1,” TEMPERATURE AS A FUNCTION OF TIME AT VARIOUS

&VALUES OF X’,///y < X = ',8X,10(3X,E9.3),//)

PRINT 53
FORMAT(/ /)
NT = NST
NY = NSX

FIND VALUES FOR STANDARD TIMES

INC = 1
I =1

CONTINUE
TACI) = ST(D)
NET = NE
IF(TA(CI) .LE. T(1)) GO TO 203
IF(TACI) +GE« T(NE)) GO TO 9
DO 6 JJdJ = 1,NE
IFCTC(IJII) «6Te TACI)) GO TO 7
NET = JJJ-1
DIF = TA(L) - T(NET)
TIME = TA(NET) + 1,.,e-10
IsMm = 1 + 1
60 70 10
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Chd ok ke A AN A Ak A AR R R AR RAARRI RN R RN AR A A AN kK R kkwkkrd® T GT TINE) hkkkhkhkns
9 CONTINUE

JRM = NT - ISM

IEV = MOD(JRM,3)

IFCIEV oNEe O) GO TO 95

INC = 3
GO TO 96
95 ISM = I+1
g6 TIME = TA(I) + 1.E-10
Chkdemk kb kb ke hk ok ko Rhhkh kol ko % &k ok khkhkhkhkdkdkkk X L OOP %%k kK k &k ok ok ok
10 b0 202 J = IXSsyIXFeIXD
Y(J) = SX(J)
TT=0.
S=Y(J)
TT2 = 0.0

ALTIM = TIME
DO 200 K=1,NET
G0 TO (61,62463,64465),IMODEL

&1 ADDER = TEMPT(TIME,S,K)
63 GO TO 66

62 ADDER = TEMPZ2(TIME 4S,K)
64 60 TO 66

65 ADDER = TEMPS(TIME,S,K)
66 CONTINUE

TT = TT + ADDER
200 CONTINUE

IF(NET «EGs NE) GO TO 2001
TIME = T(JJJ) + 1.,E=-1C

b0 2000 K = 1,004

GO TO (71472,734374475),IMODEL

71 ADDER = TEMPT(TIME,S4K)
73 60 TO 77
72 ADDER = TEMPZ(TIME ,S,K)
74 60 T0 77
75 ADDER = TEMPS(TIME'S'K}
77 CONTINUE

TT2 = TTZ + ADDER
2000 CONTINUE

TT = TT + (TT2-TT)X)*DIF/DT
2001 CONTINUE

TIME = ALTINM
TEMP(J,I)=TT/4.186/RHO/CP

202 CONTINUE

CrAARK A ARK R T KRR R ARIAA KRR KRR AR R AR A AR A* Kk X LOOP hkkdkhhhkhdkhddn
60 TO0 204

203 IFIRST = 1+1

204 CONTINUE

I = 1 + INC
IFC1I +LEe NT) GO TO 774

C kAR RAA KRR R A AN AR AR ARA AR Ak A kA kA khkxk* TIME LOOP dkokdkkk khkhdddk ok kk ok
NTL = NT=- 3
po 300 1 = ISM NTL,3
DO 300 J = IXS,IXF,IXD
TACI+1) = STCI+1)
TACI+2) = ST(1I+2)

SLOPE = (TEMP(J,I+32) - TEMP(J,I))/ALOGC(TACI+3) / TACI))
TEMP(J4I+1) = TEMP(J,1) + SLOPE * ALOG(TACI+1) / TA(I))
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TEMP(J 41+2) = TEMP(J,1) + SLOPE * ALOG(TA(I+2) / TA(I))
CONTINUE
DO 400 I = IFIRST,NT
PRINT S51,TACI),(TEMP(J,1)yJ= IXS,IXF4IXD)
FORMAT (10 (3X,E%43))
FORMAT (// 43X, “YOU HAVE CHOSEN TO EVALUATE THE ION
8 TEMPERATURE RESPONSE AT THE STANDARD TIMEST)

RETURN
END



91

z==== ITEMP ===z
Te SUBROUTINE 1TEMP
Ze COMMON/MAT/IMODEL yALPHAZRHOyCP 4X24C4E04A24A3
3. COMMON/BAS/T(200),EC200) ,FT(200),POW(200),PR(200),TEMP(50,250),
4o & DEPX(5C,200),DEL(200),Xx(200)
Se COMMON/VAR/DT,DXyBByNX
e COMMON/OUT/NT TA(250) 4NY,Y(250)
Te COMMON/ION/ISPECJEMNySIGyEMIN,EMAX yNEsyFLyRyA W, NPLUS
&
9e
10. C ** ZERO QUT THE TEMP ARRAY ®k ok kk ok
11, b0 12&7 I=1QSQ
12 DO 1287 J4=1,25¢C
13. 1287 TEMP(I,J)3010
The
15 READ 4NY
16, READ,( Y(I),I = 1,NY)
17 PRINT 494AyReFL4RHO,CP +ALPHA
18, 49 FORMAT(//,° I0ON MASS IS “,FS5.1,/,° WALL RADIUS IS“,FS.1,/,
19. 87 ION FLUENCE IS“4E9e34° PARTICLES/CM27,/," DENSITY IS~,
20, EBF9¢34/93 SPECIFIC HEAT IS “4F9.3,/,° ALPHA IS “2F9 3410
21, PRINT 50,(YCI),I = 1,NY)
22 50 FORMAT(1H1,” TEMPERATURE AS A FUNCTION OF TIME AT VARIOUS
23, BVALUES OF Xy ///y 7 X = “,10(3X,EQ.3),/1)
2be READyNT
25, IF (NT +EQ. 0) 60 TO 5
26 READ,(TA(I),I:1,NT)
27 5 Do 70 1 = 11NT
28 70 TACNE+I) = TINE) + TACID)
29 DO 72 I = 1,NE
3C. 72 TACLY) = T(I)
31. NT = NT + NE
32 C NOTICE THE INNER LINIT OF THE LOOP
33, BO 203 I = 1,NT
34, NET = I
35. IF (I «6T. WE) NET = NE
36 TIME = TA(1) + 1.E-10
37. C PREVIOUS ROUTINE FOR SETTING UP TIME ARRAY
38- (e e e e o e e e e e
39 ¢ NNN=1
40, C IF(NT +EQe $) WNNN=0
41, C IF(NNN LEG.0) NT=10
42 C DO 203 I=1,NT
43, c NET=NE
L4, C IF(NNN +EG«{) 6O TO 8
45, € TIME=TA(I)+1.,E-10
464 C IF(TACI) +GT. T(NE)) GO0 TO 10
47, c DO 6 J=1,NE
48 Cé6 IFCTCI) «G6TLTACI)) GO TO 7
49 . c7 NET=J
50 c TIME=T(J)+1,E-1C
51, c GO TO 10
52 c8 NET=NE*1/10.
53 c TIME=T(NET)+1.E-10
54 10 DO 202 J=1,4NY
55. TT=0.
56 S=Y(J)

57 DO 200 K=1,NET
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58. IFCIMODEL oEGe 1) TT=TT4+TEMPI(TIME ,S,K)
59. IFCIMODEL oEGe 2) TT=TT+TEMPZ2(TIME 4S ,K)
60, IFCIMODEL +EQe 3)Y TT = TT +TEMP3(TIME,S,K )
61, IFCIMODEL +EQGe 4 ) TT = TT + TEMPA4(TIME,S,K )
6. IF(IMODEL +EQs 5) TT = TT + TEMPS (TIME,S,K)
63, 20¢ CONTINUE
6he TEMP(J, I)=TT/4.186/RHO/CP
65, 202 CONTINUE
66, PRINT 51,TIME,(TEMP(J,I),J= T4NY)
67, 51 FORMAT(10(3X,E9.3))
68 203 CONTINUE
69 .
70,
71. RETURN

72 END
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SUBROUTINE LCOEF
COMMON/PLYCOF/XM(200) yXH(200) ,XLC(200),COMATX(2N0,5,3),001(200)
& JINCID(200)
COMMON/BAS/T(200),e(200),FT(200),P0W (200),PR(200),TEMP(50,250),
& DEPX(50,200),0EL(200),X(200),FF(200)
COMMON/ION/ISPEC,EMN SIGEMINYJEMAX JNEJFLyRyA, W NPLUS
COMMON/STOP/E,S0,E19S14E2,5S24E3,53,E4,54,SMAX,B0,A0,A00,500
1 sEINTSINT

C
C THIS SUBROUTINE FILLS THE COEFFICIENT MATRIX FOR A LIGHT ION
C SPECTRUM
C
C ek INPUT
READyEGySOyETyST4E2,S2+EX,S3, SMAX
€ NEW PARAMETERS FOR REGION 1
C
C
ACO = SO**2/(2.*S0 - S51)
BOO = -ALOG(1se -~ SO/ZAQO0)Y/ED
C
¢
C ** CONSTANTS ARE CALCULATED
BO=(E3-E2) /ALOG(SZ/S$S3)
AQO=SZ*EXPC(EQ/BO)
C
¢ FIND THE INTERSECTION OF CURVE & AND CURVE 3
C
SMDIF = 1.E+6
ETR = E1
DTE = (EZ2-E1)/100.
DO 427 I = 1,100
FORMZ2 = AQO0 * (1, = EXP(-p00 *gTR))
FORM3 = A0 * EXP(~=ETR/BO)
DIFT = ABS(FORM3 - FORM2)
CSM = SMDIF
SMDIF = AMINT(SMDIF,DIFT)
CDIF = CSM =~ SMDIF
IFCCDIF +LE. Je) GO TO 428
ETR = ETR + DTE
427 CONTINUE
428 CONTINUE
EINT = ETR
SINT = ACO*EXP{(~-EINT/BO)
C
C PRINT THE IN PUT AND THE INTERSECTION POINTS
C
PRINT 111,EGySO4ET19ST,E2yS24yE3,S34EINT,SINT,SMAX
111 FORMAT(//7433Xy"ED = “,F942,5X4°S0 = “,F9.2,/,
1 8X,'E1 = ’,F90215X"S1 = "FQOZQI'
Z 8)(,'&2 = ',F9|2,5X7'52 = ’,Fch,ly
3 8)(,’53 = ’,F9.2,5X,'83 = "FQQZQiy
3 EXy“EINT = “4FPel43X,"SINT = “9FPe247,
48X.'SMAX = ',F9.2,//I)
PO 10 1 = 1,230
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5t PO 10 K = 1,3
59 10 COMATX(I4J4K) = (Wl
6C. DO 100 1 = 1'NE
61, CALL PCOEF(E(I),I)
62 100 CONTINUE
63, C CONVERT THE COEFFIEIENTS BASED ON MICRONS TO BASED ON CM
64 C AND CONVERT FROM KEV/MICRON TO KEV/CM
65, c FACTORS ARE 10%x%xI1JK=1 TIMES 10+%%4
66, C
67 DO 123 K = 11NE
69 PO 12 14Kk = 1,5
70, 12 COMATX(KyIJK4IF) = COMATX(K 4IJKyIF) % 0, %% (4%IJK)
71. XM(K) = XM(K) * 1.E=4
72, XH(K) = XH(K) * 1.E~4
73 XL(K) = XL(K) * 1.E-4
74, 123 CONTINUE
75. RETURN

76 END
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SUBROUTINE LITMOD
COMMON/MAT/IMODEL 4ALPHA,RHO,CP,X2 40 ,E04A2,A3
COMMONIBASIT(?JO),E(ZOU),FT(ZGG),POH(200),PR(20&),TEMP(SB,ZSG),
& DEPX(SC,200),0ELC200) 4X(2C0),FF(200)
COMMON/VAR/DT,DX,BByNX
COMMON/ION/ISPEC,EMN,SIG,EMIN,EMAX yNE,FLyRyAs W, NPLUS
COMMON/HIEN/Z219222422342244225,226,217
COMMON /NWSPEC/NMHISTLEHIST(20),AMP(20)
EQUIVALENCE (C,AB),(EO,AT)
COMMON/STOP/EO,SO,E1,S1,E24S2,E3,52,E4,54,SMAX,B0,A0,A00,B800
1  SEINT,SINT
COMMON/INTREQ/EFINAL,GQT1(200),XL(200),XH(200) XM (200),INCID(200)
1 JNEWXL
VELCEN) = 4.39g+7 %= SQRT(EN /A)
* % INPUT
READ 729,INSTH
READ 729,INST?
FORMAT(AL)
READyECySO4E14S14E24529E3,45S3,SMAX
READ 4 REFP,REFT
READ ,RBUF,GASP,GAST,IPRI
NEW PARAMETERS FOR REGION 1

AOO = SU**2/(2.%xS0 = S1)
BOO = -ALOG(1. - SU/A00Q)/EQ

** CONSTANTS ARE CALCULATED
BO=(E3-EZ)/ALOG(SE/S3)
AO=S2*EXP(EZ/BO)

FIND THE INTERSECTION OF CURVE ¢ AND CURVE 3

SMDIF = 1.E+6
ETR = £1
DTE = (EZ-E1)/100.
DO 427 1 = 1,100
FORMZ = AQ0O0 *(1, = EXP(~-BOO *ETR))
FORM3 = AO0 % EXP(~ETR/BO)
DIFT = ABS(FORM3 - FORM2)
CSM = SMDIF
SMDIF = AMINT(SMDIF,DIFT)

C(DIF = CSM = SHDIF
IF(CDIF JLEs Do) GO TO 428
ETR = ETR + DTE

CONTINUE

CONTINUE
EINT = ETR
SINT AQ*EXP(-EINT/BO)

[}

PRINT THE IN PUT AND THE INTERSECTION POINTS

PRINT 111750130951151'E2’52,E3i531EINT,SINT'SMAX
FORMAT(II,'BX"EO = "E1003,SXQ’SG = 'yE10¢31/,



58
59.
60,
61,
62
€3,
b4,
65
66
67
68.
69.
7C.
71,
72
73.
Theo
75,
76,
77.
78.
79.
80
81.
82,
83.
B4
&5
86
87.
58,
89
90
91.
92
93,
&,
95.
96,
97
98,
9%
100,
101.
102.
103,
104.
135,
106.
107,
108
109.
11C.
111.
112.
113.
114,

o

(o]

600

610
620

605

622

621

96

==z== LITMOD =====
1 8Xy“E1 = THE10e3,5X97S1 = “4E10Ge34/,
2 GX,'EZ = ’,ETO.S,SX,’S2 = '1510'3,/’
3 dxs'ES = lgE1Q0395x,’53 = ',ETG.B,/,
3 OX1’EINT = "E10‘3g3X,’SINT = ’,E1ﬁ.3,/,
48X,'SMAX = ',E“Qo},//I)

TLION = 44 *x 3,14159 * (R*x100.)%%x2 * FL

CONVERT FROM KEV/MICRON TO KEV/(M

SO = SO % GASP/REFP *REFT/GAST*x1.E+4
§1 = S1 * GASP/REFP *REFT/GAST*1.E+4
§2 = SZ2 * GASP/REFP *REFT/GAST*1.E+4
§3 = S3 * GASP/REFP *REFT/GAST*1.E+4

SINT = SINT * GASP/REFP *REFT/GAST*1.E+4

A0 = AO * GASP/REFP *REFT/GAST*x1,.E+4

AGO = AOO * GASP/REFP *REFT/GASTx1.E+4

PRINT S510,REFP,REFT ,GASP,GAST

FORMAT(// 48Xy "REFERENCE VALUES: PRESSURE"ZETU«3,7 TEMP ,E10.3,
1 /148X, INPUT VALUES: PRESSURE“9E10e¢3¢” TEMP yE10e3,//)

EC1) = EMAX

DE = ( EMAX = EMINY/(NE-T)

ESTABLISH AND NORMALIZE THE INCIDENT SPECTRUM

AF = JO2%FL
TONORM = 0.0
DO 600 I = 14NE
ECI+1) = E(1) - D&
FF(I) = SPECTR(E(1))
TONORM = TONORM + FF(I) * DE
CONTINUE
DIFNOM = ABS(TONORM = FL)
IFC DIFNOM LTe AF ) GO TO 620
RAT = FL/TONORM
TONORM = (.0
DO 610 I = 1,4NE
FFCI)Y = FF(1) * RAT
TONORM = FFA(1) * DE + TONORM
CONTINUE
CONTINUE
PRINT 605, Ry TONORM,FL,TLION
FORMAT(S5X,“"INTEGRATED NORMALIZED SPECTRUM AT”,E10.3,° METERS",
1/745Xy “CONTAINS A TOTAL OF “,E1043,° PARTICLES/CMZ ,
2/ 45Xy "INPUT FLUENCE WAS “,E10.3,7 FOR A TOTAL OF “,E10.3,
37 IONS /1)
ILAST = NE
IFCINSTZ o«NEe “RANGT) GO TO 621
PRINT 622
FORMAT(4X,” ECIN) ECOUT) XM X H XL RBUF
1 TIME INCID "4 7172
CONTINUE
DO 100 I = 1,NE
CALL DIVENG(E(I),I1)
TINT1 = (.0
TINTEZ = 0
TINTZ =
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IF(RBUF +LTse XM(I)) 60 TO 2(
IFCRBUF LLTe. XH(IJ}) GO TO 20
IF(RBUF oLTe XL(I)) G0 TO 10

G0 T0 101

¢

¢ RBUF IS IN REGION 3

C

30 TINT3 = TIME(C «yRBUF,E(1),3)
60 TO 34

C

¢ RBUF IS IN REGION 2

C

20 IFCINCIDC(I) +EG. 2) GO TO 22
TINT3 = TIME(OD.,XM(I),E(I),3)
TINTZ = TIME(XM(I), RBUFLEINT,2)

GO TO 24

22 TINTZ2 = TIME(DQWyREBUF,E(I),2)

24 GO TO 34

C

C RBUF IS REGION 1

10 CONTINUE
IMPET = INCID(I)
GO TO (11,12,13),IMPET

11 TINTY1 = TIME(Q«,RBUF,E(I),1)
GO TO 34

12 TINTZ = TIME(O.,XH(I),E(I),E)
TINTT = TIME(XH(I),RBUF,EQ,1)
60 To 34

13 TINT3 = TIME(OWyXM(I),ECI),3)

TINTZ = TIME(XM(I) XH(I),EINT,2)

TINTYT = TIME(XH(I)4RBUF,EQ,1)
34 CONTINUE

IF(NEWXL oEQe 1 ) GG TO 101

DEL(I) = EFINAL

TCI) = TINT3 + TINTZ + TINT1

IFCINSTZ «NEe« “RANGT) GO TO 97

PRINT 215, I14EC(I)4DELCI) o XM(I)yXH(I),XLCI),RBUF,T(I),INCIDCI)
92 CONTINUE

215 FORMAT(I14,7EG.3,4X,14)
100 CONTINUE
60 TO 102
101 ILAST = I -1
102 CONTINUE
C
C

PRINT 747 ,ECILAST) E(1) yRBUF,DEL(1)4DELCILAST)  TC(1),TC(ILAST)
747 FORMAT(” THAT PORTION OF INCIDENT SPECTRUM TRANSMITTED IS FROM”,
17/416X,F1242,° KEV TO “3F12e2y° KEV 41/,
2 MAXIMUM ENERGY AT “,F12.3,° €M IS“,E12.3,° KEV
3 MINIMUN IS “4E1ée3,” KEV 471747 TIMES OF ARRIVAL ARE FROM™,
4L E12.34,° SECONDS TO“9yE1243,7 SECONDS 4//)

CALCULATE FLUXES

«y O

IFCILAST «LEe 0) 60 TOo 9CQ
PRINT 214
214 FORMAT(6X, “FLUX AND SPECTRUM AT TIMES FOR EVEN ENERGY INTERVALS”,
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177,5%X4° TIME ECIN)D ECOUT) FLUX SPECTRUM INTEGRAL FRAC
2TION /1)

SUMEFT = 0.0

PO 200 I = 1,ILAST

IF(I.EQe1) 6O TO 201

IF(I +EQ, ILAST) 6O TO 296

DT = (T(I+1) - T(1-1))/2.

DEPS = ( DEL(I-1) - DEL(I+1))/2.

GO TO 297
201 DT = T(2) - T(1)
DEPS = DEL(1) - DEL(2)
6O T0 297
296 DT = T(I) - T(I-1)
DEPS = DEL(I-1) - DEL(I)
297 CONTINUE
FTC(I) FFCI) * DE/DT

L1}

FFCI) FF(1) * DE/DEPS

SUMEFT = SUMEFT + FT(I) = pT

FRACFL = SUMEFT/FL

PRINT 21601, TCI)LECTI)4yDELCI) 4FTCL) FF(I),SUMEFT,FRACFL

216 FORMAT(IS,7E9.3)

200 CONTINUE

C

C CALCULATE FLUXES AT EVEN TIME STEPS
C

BT = C TOILAST)Y = T(1))/(NE - 1)
X(1) = 7(H

PRCT) = FT(1)

EC1) = DEL(1)

POWC1) = FF(1)

NEMT = NE -1

b0 300 1 = Z2,NEM1

X€r) = x(1-1) + »T

DO 350 J = 1,ILAST

350 IFCTW) +6Te XC(I)) GO TO 355
355 CONTINUE
J o= -1

FRAC = (X(I) = TWIN/(TW) - TW+1))

PRCI) = FT(J) + FRAC * (FT(J) = FT(J+1))

ECI) = DEL(J) + FRAC » (DEL(J) - DEL(J+1))

POWC(I) = FF(J) + FRAC * (FF(J) =~ FF(J+1))
300 CONTINUE

X(NE)Y = T(ILAST)

PR(NE) = FT(ILAST)

ECNE) = DEL(ILAST)

POW(NE) = FF(ILAST)

TOTET=0 .
TOTPT=0C.
PRINT 19, ISPEC,EMN,SIG.EMIN,EMAX NE,TLIONJFL,R,A
19 FORMATC/ /17 OUTPUT OF THE SPECFLU CALCULATION 7,
1 ///,SX,’ISPEC = ’,IS,/,

ZSX,’CHAR ENERGY = '1E10¢37/1

35X'lSIGMA = ',E10.3,/,5X,’EMIN = ’1E10039[9

SSX"EMAX = ’yE1G03’/,SX'lNE = ‘,15,/,

TSX,‘TOTAL IONS = ’,E10-3,/'SXQIHALL FLUENCE = ’,51003,

8 /45X, "WALL RADIUS = “,E104¢3,/, ION MASS =",E10.34///)
DO 400 I = 1,4NE
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T==== LITMOD ===

TCIY = X(I)

FT(I) = PR(I)

FF(I) = POwW(l)
POW(I)=FT(ID*E(I)*1,6E-16
PRCOID=FT(I)*7 2FE-17*SQRTCA*E(I))

t=¢
116 = 116
177 = 117

IF (IMODEL +EGe1) DELCI) = 2,*SQRT(ECII*EQ)/C*T1 . E~4
IF(IMODEL «EQ42)DEL(I)=AD+AT*ECI)+A2KECII XX 2+AZHE(T ) *%3
IFCIMODEL+EQe3)DELCI)SAD4AT*EC(I)+A2*ECII ® 224 A3XE(I ) *%3
IFC(IMODEL +EQs S.ANDs EC(I) 4G6T. 225) DEL(I) =
1 (2267227 *(EXP(ECI)/ZIZ6)~EXP(ZLS5/226)) + 2*SQRTC(IIS*E0)/C)*1,E~4
IFCIMODEL «EQe5 <ANDe E(I) +LEe 22Z5) DEL(I) =
1 2*SQRT(ECII*EQ) /Cx1.E-4
TOTPT=TOTPT+FT(I)*DT
TOTET=TOTET+POW(I) =» DT
TIMPT = TIMPT + PR(I)*pT

400 CONTINUE
IFC IPRI «EQ@. 1) GO0 TO 1107
PRINT 7
7 FORMATCTIHT 43Xy “TIME y 7Xy“FLUX 46Xy "ENERGY 36X+ POWER”,

86Xy “DEPTH” y6Xy “PRESSURE” 46Xy “FF“//)
DO 9 I = 1,NE

9 PRINT 74,T(L),FT(I),ECI)4POWCI),DEL(I),PR(I),FF(I)
PRINT 18, TOTET,TOTPT,FL,TIMPT
18 FORMAT(5X, “TOTAL ENERGY BY TIME INTEGRATION = “,E9.3,

&/,"TOTAL PARTICLES BY TIME INTEGRATION = “,E9,3,/,
& “FLUENCE WAS “,E9+3, “PARTICLES/CM2 4/, °~ TOTAL IMPULSE IS%,
BF943,° DYNES SEC /CM274,/1)

74 FORMAT(7(1X,E10.3))

1107 CONTINUE
IFCINSTY JEQe “FILEY) CALL IFILE?
RETURN

%00 PRINT 373

373 FORMAT(//,412%X,“LOCATION EXCEEDED THE MAXIMU RANGE OF THE MOST

INERGETIC IONT,//)

RETURN

C

C

¢

FUNCTION TIME(XT,X2,E41)
NEWXL = §
IF(I +E&e 1) GO TO 10
Vi = VEL(E)
XINTR = X2 - X1
EFINAL = ENERGY(E,XINTR,I)
V2 = VEL(EFINAL)

XMIb = (X1 + x2)/2.

XINMID = XMIb-X1

EMID = ENERGY(EZXINMID,1I)
VMID = VEL(EMID)

TIME = AVTIME(XT,XMID+X2,V1,VMID,V2)
RETURN

10 CONTINUE
1¢ = §
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zxzz== LITMOD ==z
286 XINTR = X2 - X1
287 EL = ENERGY(E.XINTR,1I)
&8, ELOW = Z2aoxp
289, IFCEL «GTe« ELOW) GO TO 4
290. ELA = EL
291 EL = ELOK
2%92. 1e = 1
293, 4 TIME = SQRT(A *ED)X/SO *ALOGC(E/EL)/ 4439E47
294, EFINAL = EL
295, IF(I@ «NE. 1) RETURN
296 XEZ = 24 * SQGRTCECL)/SU * ( SGRTC(E) = SQRT(2.)) + X1
297, RNEW = 24 / SO /SGRT(2./ED)
298, NEWXL = [
299, IF(X2 oLTe RNEW ) 60 TO 423
300, NEWXL = 1
301 RETURN
302 423 CONTINUE
303, EFINAL = 24 = SO*SQRT(2./E0) * (X2 - XEZ2)
304, AvZ = (VELC(EL) + VELCEFINAL)) /2.
3C5. ADTIM = (X2 - XEZ2)/AVZ
306, TIME = TIME + ADTIM
307, RETURN
308, C
309, ¢
310. FUNCTION AVTIME(Y1,Y2,Y3,W1,W2,W3)
311, BFIRST = (W2 -W1)/(Y2-Y1)
312, BLAST = (W3 -W2)/(Y3-Y2)
313, TFIRST = ALOG(W2/W1)/BFIRST
314 TLAST = ALOG(WZA/WZ)Y/BLAST
315. AVTIME = TFIRST + TLAST
31¢. RETURN
317, c
318, ¢
319. FUNCTION ENERGYC(ESTAR,SSSyM)
320, GO TO (1,24,3),M
321. 1 ENERGY = ESTAR = SOXSSS*SQRTCESTAR/EC) + (S{O*SSSI®*2/4,/EL
322 GO TO 5
323, 2 ENERGY = ALOG(1. + EXP(BOO*(QGQ1(I) - ACO%*SSS)))/BOOC
324, 60 T0O 5
325, 3 ENERGY = BO*ALOG(EXP(ESTAR/BO)- AO%SSS/B0)
326, 5 CONTINUE
327. RETURN
328 C
329, C
33C. SUBROUTINE DIVENGC(ENER,I)
331, c
332. C UNITS ARE KEV, MICRON, AND KEV/MICRON
333, C
3364 IF(ENER +GEs EINT)GO TO 1001
335. IFCENER «LTe EINT +AND. ENER GT., EQJ) GO TO 1002
33¢6. IFCENER JLE. ED) 6O TO 1004
337, o
338. C hdrdrdedk d ok ko ok ok o ok ke ok ok E GREATER THAN EINT % v o o o ok ook de o s ok o o de ok ok
339. 1001 CONTINUE
340, C
341, C

342 C ION OF INCIDENT ENERGY IN REGION 2
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101
==== LITMOD =====

INCID(I) = 3

XM(I) = BO/AO *(EXP(ENER/BO) - EXP(EINT/BO))
PAREN Te = EXP( -BOO®EINT)

QR1(I> = EINT + ALOG(PAREN)/BOO

i

XENDZ2 = (@Q@1(I) - EU -ALOG(Te= EXP(-EJ*BOO))/B00)/AQ0
XHCI) = XM(I) + XEND?2

XLCI) = XH(I) + CZo*EU/SD

60 TO 1006

Chukhhknk kA hkhkhkhkhhkhkak [ BETWEEN ED AND EINT*ahakakyw

C
1002
c

c
C

C

CONTINUE

ION OF INCIDENT ENERGY IN REGION ¢

INCID(I) = £
XM(1) = 0.

PAREN = 1e ~ EXP( =BOO*ENER)
GQ1(I) = ENER + ALOG(PAREN)/BOO

XENDZ2 = (@Q1(1) - EO0 —-ALOG(1.- EXP(~-EQ*BOO))}/BOO)/AQO
XH(I) = XM(1) + XENDZ2

XLCI) = XH(1) + ZexEU/ST

60 TO 1006

Crhkhkk RRRNRRRARRRAR R F | ESS THAN EwAk Ak Ak Ahreh kK

1004

(a2 aN el e

1006

CONTINUE

IOF ON INCIDENT ENERGY IN REGION 1

INCID(I) = 1

xMC1) = 0.
XHCI) = (.
XLCI) = XH(I) + 2, * SQRTCENER*E0)/SO
GO TO0 1006
CONTINUE
RETURN
END
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===== LOWIMP S=s==

Te SUBROUTINE LOWIMP

e COMMON/BAS/T(200),E(200), FT(200),POW (200),PR(200),TEMP(50,250),
3 & DEPX(5C,200),DEL(200),X(200),FF(200)

be COMMON/PLYCOF/XM(EOQ),XH(ZDO)9XL(200),C0MATX(ZQD,5,3),QQ’(ZOO)
S5 & LJINCID(Z20D)

Ge COMMON/STAN/ST(250) ySX{(50) yNSTyNSX4STP(50)4NTP

7. COMMON/ION/ISPEC,EMN 4SIG,EMIN,EMAX JNEsFLoRyA,WNPLUS

8. COMMON/VAR/DT,DX,BB,NX

9. COMMON/OUT/NT,,TA(250) yNY ,¥(250)

1G. ¢

11. c

12, c

13, CALL LCOEF

14, ¢

15. PRINT 100
16, 100 FORMAT(5X,” ENERGY TOA RANGE DISTRIBUTION",/,
17 1 SXy” (Kev) (SEC) cm) PICMIICRT /1)
18, o

19. o

AV NT = NE

2le NY = 15

22 NLST = NE-1

23, DINT = 0.0

24, DO 200 I = 1,NLST

25 TACI) = xL(1)

26 DELX = XL(I) - XL(I+1)

2T TEMP(1,I) = FT(1) *~ DT / DELX

28 DINT = DINT + TEMP(1,1) *~ DELX

i%e 200 CONTINUE

30. TACNE} = XL(NE)

31. TEMP(1,NE) = FT(NE) * DT / DELX

32 DINT = DINT + TEMP(1,NE) * DELX

33, DO 400 I = 19NE

34, 400 PRINT 300 9 I4ECI)oTCI),TACI) o TEMP(Y,1)

35. 300 FORMAT(IS,7€10.4)

36 PRINT 500,DINT

37. SRALY FORMAT(//,5X,° TOTAL PARTICLES IN DISTRIBUTION = “,E12444//)
38, C

39 C

AQ. C

41, C DISTRIBUTION IS STORED IN TEMP ARRAY AS A TIME VARIBLE

42, C RANGES ARE STORED IN TA

43. C MUST BE STORED AS IO0ON-3

44, C PLOTTED AS BIN-7-1

45 C RANGE UNITS = (M DISTRIBUTION = P/(M2

4¢. C

47 RETURN

48, END
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SUBROU

COMMON
1 JEINT,

PCOEF/124 =====

TINE PCOEFCENER,I)
/STOP/EC ySO4E19S19E2yS2sE3yS34EbySLySMAX,B0,AQ,A00,500
SINT

COMMON/PLYCOF/XxM(200) 4 XH(200) ,XL(200) ,COMATX(200,5,3),QQ@7(200)

& LINCI
DIMENS

pC2CO
ION WCID),FF(10),COEFCTD)

COMMON/ION/ISPEC,EMN,S1G 4EMIN,EMAX NEyFLyRyA W 4NPLUS

OO OO

EBOTH

(@]

IF(ENE
IFC(ENE
IFCENE

c
Crrrhkk bk R hk®

Chddesdkk & ko ko ik
Chrhkkh A hhkkhhk

UNITS ARE KEVy MICRON, AND KEV/MICRON

SET THE ENERGY FOR CHANGE OF STOPPING POWER

= 10. * A

R «6E, EINT)GO TO 1001
R «LTe EINT oANDe ENER +GTe E0) GO TO 1002
R «LEs EO) 60 TO 1004

L2 R L R R e P S T R R R ARttt
Rk Rk HRKAKART kKRR A_X E GREATER THAN EINT ARk A XA Ak hhhh Ak kh ik
L L R L R e e 222 3 A 2122223111

1001 CONTINUE
C
C ION OF INCIDENT ENERGY IN REGION 3
€
C COEFFICIENTS FOK REGION 3
C
C X VALUES ARE REFERENCED TO0 X = 0 IN ALL REGIONS
c
INCID(I) = 3
CC = AQ0 = EXP(-ENER/BO)
CCC = CC/BO
COMATX(I,113) = CC
COMATX(I43,3) = CCCxCCxCCC
COMATX(I4443) = CCCXCCACCCxh*?
COMATX(I4543) = CCCHCC*CCCH%3
¢
c COEFFICIENT IN REGION 2
C
XM(I) = BO/A0 *(EXP(ENER/BO) - EXPCEINT/BO))
PAREN = 14 = EXP( ~BOO®EINT)
GR1(I) = EINT + ALOG(PAREN)/BCGO
XENDZ2 = (QG1(I) - EOQ ~ALOG(1.- EXP(-EQ*B00))/BO0)/AQO
XHCI) = XM(I) + XENDZ
c
¢
W(1) = Xm(I)
w(2) = XM(I) + XENDZ/3.
W(3) = XM(I) + XENDZ * 24/3.
W(4) = XH(D)
EVLZ = W(2) - xM(D)
EVL3 = Ww(3) - xM(D)
FF(1) = SINT
FFC2) = AQO/(1e + EXP(BOOX(AQOO*EVL? - GQ1(I))))
FF(3) = AOO/(1e + EXP(BOOX(AQGO*EVLE - QGQ1(I))))



===== PCOEF/T124 s====x
58, FF(4) = SsC
59. CALL PFIT(3,W,FF,COEF)
60, COMATX(I1,142) = COEF(1)
61, COMATX(I,2,42) = COEF(2)
62 COMATX(I14342) = COEF(3)
634 COMATX(14,4,2) = COEF(4)
64 COMATX(I,572) = 0,
65, ¢
66, C
67 C DETERMINE VALUES FOR REGION 1
68, c
69, XLCI) = XH(I) + 24*EG/SC = SQRT(EO*XEBOTH) /SO
70. W({1) = XH(I)
71. W(3) = XL (1) - SQRT(EBOTH*EQ) /Su
72 W(2) = (W(3) + W) /2eC
73, wi4) = XpL(1)
74, FFC1) = 8O
75, FF(3) = s0 % SQRT(EBOTH/ED)
764 FFC2) = C FF(3) + FECQ1)Y ) /2.0
77 FF(4) = FF(3)
784 CALL PFIT(3,W,FF,COEF)
7% COMATX(I41,1) = COEF(1)
80 COMATX(1,2,1) = COEF(2)
81, COMATX(1,3,1) = COEF(3)
8o COMATX(I,441) = COEF(4)
83, COMATX(I,5’1) = 0,
84, GO TO0 100e¢
85, C
86. B2 s E s R Rt e R L2222 Y 2222822 I T T I T
87, CArMRR A AR ARR AR RA KRR AN NR AR AR A AR ARk kR kkh F BETWEEN ED AND EINTRhuk hkns
88. C**********************************************************************
89 1002 CONTINUE
G0 o
91. C ION OF INCIDENT ENERGY IN REGION 2
G2 C
93. c
94, € COEFFICIENTS FOR REGION 3
95, C
96 INCIDC(1) = 2
97, DO 43 IJK = 1,5
99 (1) = Q.
100, ¢
101. C COEFFICIENTS FOR REGION 2
162, c
103, PAREN = 1. - EXP( =-BOO%ENER)
1G4 @@1€¢I) = ENER + ALOG(PAREN)/BOO
1385, XENDZ = (QQ1(I) - EQ -ALOG(1.- EXP(-E0*BOO0O))/BOO)/AQO
106, XHCI) = XM(I) + XEND2
107, C
108. C
109. W(e1) = xm(1)
111. WC3) = XM(I) + XENDZ2 * 2./3.
112. W(4) = XHD)
113. EVLZ = W(2) - xm(1)
114, EVL3 = W(3) - xM(I)



115,
116,
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119,
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123.
124,
125,
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127.
128,
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131.
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134.
135,
136
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138
139.
14C.
1"1'
142
143,
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145,
146.
147,
148.
149.
15C.
151,
152.
153,
154,
155.
156,
157.
158
159.
160,
161,
162.
163.
164,
165.
166
167.
168,
16%.
17C.
171,

===== PCOEF/124 =====
FF(1) = AOOXPAREN
FF(2) = AOO/(1. + EXP(BOOX(AQO*EVLZ - QQ1(I))))
FF(3) = A00/(1. + EXP(BOO*(AQO*EVLE - GQ1(I))))
FFEC4) = SO

CALL PFIT(3,W,FF,COEF)

COMATX(I,1,2) = COEF(1)
COMATX(I,242) = COEF(2)
COMATX(I,3,2) = COEF(3)
COMATX(I,442) = COEF(4)

Ce

COMATX(I,5,2)

C

C

C DETERMINE VALUES FOR REGIGN 1

C
XL (1) = XH(I) + 24%FEU/SQ = SGRTC(EDN®XEBOTHY/SO
W(1) = XH(I)
W(3) = XL(I) - SQRT(EBOTH*EQ) /SO
W(2) = (W(3) + Wi1))/2.0
w(4) = XL(I)
FF(1) = s¢
FF(3) = SO * SGRT(EBOTH/ED)
FFC2Y = ( FF(3) + FFC1) ) 12.0

FFC4) = FF(3)

CALL PFIT(3,W,FF,COEF)
COMATX(I'1Q1) = COEF(1)
COMATX(I,241) = COEF(2)
COMATX(I,3,1) = COEF(3)
COMATX(I,441) = COEF(4)
GO To 1606

C

(R R ey R S Y R R iR T T T T T T T T T I T
CARakhARRh R AR AR AR NN AR AR RN RNk kr [ LESS THAN E *kkhkdhhhhhkhhh®
e I R S T S e a2 I TTTT I ™™™

1004 CONTINUE

I0F ON INCIDENT ENERGY IN REGION 1

COEFFICIENTS FOR REGION 3 AND REGION 2

OO OO

INCIDCI) = 1

DO 44 IJK = 1,5

COMATX(I,1JK,3) = 0.0
A COMATX(I,IJK,2) = 0.0

xM(1)
XH(1)

"won

Ue
O.

DETERMINE THE VALUES FOR REGION 1

PO M

XLCI) = XH(I) + 2, * SQRT(ENER*EN)/SD = SGRT(EN*EBOTH) /SO
IFCENER «LTe EBOTH ) GO TO 473

W(1) = XH(I)

W(3) XL(I) - SQRT(EBOTH*EQ) /SO

w(2) (W(3) + W(1))/2.0
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193
194
195

473

1004

T === PCOEF/f124 =====

W(4) = XL(I)

FFC1) SO * SQRTC(ENER/JED
FF(3) SO » SQRT(EBOTH/ED)
FF(2) C FF(3) + FF(1) ) /2.0

FF(4) = FF(3)
VAGL = FF(L) -~ FF(3
TENCNT = ,02% FF(3X
TFOUASL LT TENCNT
CaLl PFITCZeWeFFCD
COMATX(Tslel) =
COMATX(Ts2s1) =
COMATX(T» 3912 =
COMATX(TL 4913
COMATX (T »&1) = 0,

GOTO 1004

XLCDY = XHOL)Y 4 SARTEBOTHREDOY /80
COMATX (T Llo13 = SO X SART(EROTHAED)
COMATX (T 251 = Q.0

COMATX(T» 3213 = 0.
COMATX (T sd4s1) = O,

COMATXC T 591 = O,

GO TO 1006

CONT INUE
END

o u

)
)
YOO oTn 43

KENER/EROTH
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SUBROUTINE PFIT(I,X4F,C)
DIMENSION X(10),FC10),CC10)

AC =
Al =
c
c(2)
IF(I,
A2 =
c(1)
c(2)
€3
IF(1I
A3 =

F
(

[}

E
(

[ )

C FC4) - AD - AT*x(X(4)=-X(1))

()
FC2)
AC
A1
Go 1
FC3)
c¢1
c(z
A2
Ea,

- ADY/Z(X(2)=-%x(1))
- X(1)*A1

) RETURN

- AQ0 = AT*(X(3) -
) + AZRX(2)*X (1)

) =AZ*R(X(2Y+X (1))
2) RETURN

XCDI /X)) =XC2II /(X (3)=x (1))

= A2*(X(4)=X(2))*(X(4)=-XC1)))/

(XCay=X(2))/(X(a)=X(2II/(X(4)=-X (1))

i
€(2)
c(3)
Ce4)
IF (I
RETUR
END

N

CCTY = A3Z*X(3)aX(2I*X(1)

CC2) + A3Z*(X(1)*X(3) + X(1)*X(2) + X(2)*X(3))
CE3) = A3x(X(1) + X(2) + X(3))

A3
«EQ.

3 ) RETURN
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FUNCTION R(TM,X)
COMMON/PRMTR/F4ALPHA,TK

A = SGRT(ALPHAXTM)

B = X/(2.%A)

R = 2¢/4e186%F/(TD*TK)
RETURN

END

2 TD

* A* AERFC(B)
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T==== RESID Tzzo==

SUBROUTINE RESID

COMMON/MAT/IMODEL,ALPHA,RHO,CP,XE,C,EO,A2,A3

COMMONIBASIT(ZGG),E(ZQO),FT(ZOO),POH(ZGQ),PR(ZSQ),TEMP(SU.ZSO).
& DEPX(53,200),DEL(200),X(20D)

COMMON/VAR/DT,DX,BByNX

COMMON/OUT/NT,TA(250) ,NY,Y(250)

COMMON/ION/ISPEC,EMN,SIG,EMIN,EHAX,NE'FL,R,A,H,NPLUS

COMMON/CONVER/NCONV,CONV

C * ok ZERO OUT THE TEMP ARRAY *hkidanx
DO 1287 1=1,50
DO 1287 J=1,250

1287 TEMP(I1,J4)=0,.0

READ ,NY
READ,( Y(I),I = 1,NY)
PRINT 49,A,R,FL,RHO,CP,ALPHA
49 FORMAT(// 4" ION MASS IS “yFS5e14/4° WALL RADIUS IS 4FS5¢14/,
& ION FLUENCE IS"4E943,” PARTICLES/CM2 4/4° DENSITY 1IS°7,
EF9e3,/,"SPECIFIC HEAT IS “4F943,/,° ALPHA IS “wES. 3,11
PRINT SO'(Y(I)'I = 1,NY)

50 FORMAT(1H1,” TEMPERATURE AS A FUNCTION OF TIME AT VARIOUS
BVALUES OF X“y///y 7 X = Ty 10(3X,E9e3),/7)
READ,NT

IF (NT +EG+ 8) GO TO S
READS(TACI)yI=1,NT)
GO TO 6
NT = 1
6 CONTINUE
READ4yNCONYV
DO 203 I = 1,4NT
NET = NE
10 DO 202 J=1,4NY
TT=0.
S=Y(J)
TIME = TA(I)

DO 200 K=14NET
IFCIMODEL +EQGs 3) TT =
IF(IMODEL «EGe & ) TT
DEPX(J4K) = CONV

C PRINT,K,CONV,TT;DEL(K),POH(K),FT(K),RgNPLUS
200 CONTINUE
TEMP(J,1)=TT/4,186/RHO/CP

wn

TT +TEMP3(TIME,S,K )
= TT + TEMP4L(TIME,S,K )

202 CONTINUE

PRINT S51,TIME,Z(TEMP(J,41),J= 1,NY)
51 FORMAT(10(3X,E943))
203 CONTINUE

DO 204 I = 1,NE
PRINT SZ,I,T(I),(DEPX(J,I),J = 1’NY)

204 CONTINUE
52 FORMAT(I5,10(3X,E9.3))
RETURN
END
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1. SUBROUTINE SPECFL
s COMMON/MAT/IMODEL sALPHAZRHOyCPyX2 4C4EQOoA24A3
3 COMMON/BAS/T(ZU0),EC200),FTC200),POW(200),PRC20D) 4 TEMP(5Uy<50),
be & DEPX(50,200),DEL(200) ,X(200),FF(200)
S5e COMMON/VAR/DT DX 4BByNX
G COMMON/ION/ISPECEMN SIG,EMINJEMAX yNEJFLyRyA,W,NPLUS
Te COMMON/HIEN/ET,E2,S14S2,EM,B0,AQ
8 COMMON/NWSPEC/NMHISTyEHIST(20),AMP(20)
G EQUIVALENCE (C4AD),(ECQ4AT)
1G. TIME(X) = BB/SART(X)
11, ENER(X) = BB**Z2/Xx*2
12, READ(5S5 4= END = 11)ISPEC JEMN gSIG EMINJEMAX,NEyFLyRyAyW,NPLUS,IPRI]
13. TLION = FL
14, FL = FL/44/3.141593/(R*100¢) *nyg
15 IFCISPEC oNE«3) GO TO 76
16, READ yNMHIST,(EHISTC(I) yAMP(I)y I = 1,NMHIST)
17. p0 70 1 = 1,NMHIST
18, 70 AMP(I)Y = AMPCID*FL/TLION
19. 76 CONTINUE
<J. READ y IMODEL yALPHAJRHOyCP 4X2osNXyCoyEO4A24A3,
21. IF (IMODEL .NE.S5) 60 TO 77
22 READJET4E2+81,S524£EM
23. BO = (E2 - E1)/LOG(S1/S2)
2bhe A0 = st ~ gxP(EY/BO)
25, 77 CONTINUE
264 BB = 2284 .E~-9%R*SQRT(A)
27 60 TO (1,2,333),ISPEC
8 C
2%, R alae MAXWELLIAN SPECTRUM SET DEFAULT LIMITS.
30, c
31, 1 IFCEMIN oLE. 1.E-9) EMIN=EMN/E,
32 IF(EMAX oJLEe 1.E=9) EMAX=EMN®4,
33. GO0 T0 3
34, o
35 (revre e GAUSSIARK SPECTRUM SET DEFAILT LIMITS.
36, c
37. 2 IF(EMIN oLEs 14E=9) EMINSEMN=-2*S]IG
38 IF(EMAX oLEe 1T4E=-F) EMAX=FMN+Z*SIG
3. IF(EMIN 6T+ 04) 6O TO 2
40, PRINT 500
41, 60 70 11
42, ¢
43, C ARBITRARY HISTOGRAM SPECTRUM
Q‘. C
45, 333 EMAX = EHIST(NMHIST)
46, EMIN = EHIST(1)
47 3 CONTINUE
48, S1=TIME(EMIN )
49, SZ=TIME (EMAX )
50, DT=(S1-S2)/(NE=-1)
51, TOTET={.
52 T0TPT=0.
53. T(1)=Ss2
564 PRINT 19, ISPEC,EMN,SIG,EMIN,EMAX NE,TLION,FL,R,A
55 19 FORMAT(/ /17 OUTPUT OF THE SPECFLU CALCULATION ~,
56 1 ///ySX9'ISPEC = ’9157/1

57. ZSX,‘CHAR ENERGY = ’|E10.3,I'
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35Xy SIGMA = "4 E10e39/ 95Xy "EMIN = “4E10e3,4/,
SSX,IEMAX = "E10.3,,’5X"NE = ’,ISy,’
75Xy “TOTAL IONS = “4E10e3,/95X, “WALL FLUENCE = “,E10.3,
8 /45X, “WALL RADIUS = “,E10.2,/, 10N MASS =",E10.3,///)

DO 10 I=1,NE

AF = 98 * FL
EC(IY=ENER(T (1) )
E(1)=EMAX
T+ =T(I)+DT
FFCID)=SPECTR( E(1))
FTCID=FF(I) %2 *E(I) %1,

POWC(I)=FT(IX*XE(I)*1.,6E~

PRCID=FT(LI)*7,29E~-17*S&
IF (IMODEL +EG.1) DEL(
IFCIMODEL +EGe S5eAND.
IFCIMODEL +EQ,5 4AND.

TOTPT=TOTPT+FT(I)*DT
TOTET=TOTET+POW(I) * DT

53/88B
16
RT(A*E(CID))

1) = 2.%SQRT(ECI)I*EQ)/C*xY ,E~4
IFCIMODEL¢EQe2)DELCI)=SADFYATHECI)+A2HECII**2+AZXE(T) #%3
IFCIMODEL eEQe3)DEL(II=AD+ATIRE(I)4A2HECII**2+AZRE(I ) **3
EC(I) «G6Ts EM) DEL(I) =

1 (BO/AO*(EXP(EC(I)/BO)-EXP(EM/BO)) + 2*SQRT(EM*EOQ) /C)I*x1.,E~4
E(I) o LE. EM)Y DEL(1) =

1 S*SARTCECIIXEQ) /C*1.E~4

TIMPT = TIMPT + PR(I)*DT

CONTINUE
IF(TOTPT +GE. AF) GO TO
RAT=FL/TOTPT
TOTPT=0.
TOTET=0.
DO B I=1,4NE
FT(I)=FT(1)*RAT

FFCI) = FF(I) * RAT
POWC(I)=POW(I)*RAT
PRCID=PR(1)*RAT
TOTPT=TOTPT+FT(I)*pT
TOTET=TOTET+POW(I)*DT

81

TIMPT = TIMPT + PR(I)*DT

CONTINUE

CONTINUE
IFC 1IPRI «EG, 1) GO
PRINT 7

TO 11

FORMATC(THT,3X s “TIME 37Xy FLUX 46X, "ENERGY 46X 4 "POWER ",

86Xy “DEPTH” ,6X, “PRESSURE
DO 9 1 = 1,NE

“WbXsTFFT41)

PRINT 12,TCI),FTCI)EC(I),POWCI)4DELCI)4yPRCII,FF(I)

PRINT 18, TOTET,TOTPT,

FLyTIMPT

FORMAT(5X,“TOTAL ENERGY BY TIME INTEGRATION = “,E0.3,

&/,°TOTAL PARTICLES BY TIME INTEGRATION
8 “FLUENCE WAS “,E9¢3, “PARTICLES/CMZ2 ,/,

RF9e3,7 DYNES SEC /CMZ27,/D)

FORMAT(7(1X,E1C43))
FORMAT(“EMIN IS LESS

CONTINUE

RETURN

THAN ZERO 4, //)

= ',E903’/9
 TOTAL IMPULSE 1S7,
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FUNCTION SPECTR (E)
COMMON/ION/ISPECLEMN,SIGLEMINEMAX,NE4FLReyA W ,NPLUS
COMMON/NWSPEC/NMHIST,EHIST(20),AMP(20)

60 TO (1,2,3),18PEC
€ GAUSSIAN

2 CONTINUE
AA = FL/SGRT( 6.283185)/516
U = E/SIG
UM = EMN/SIG
SPECTR = EXP(=e50 * (U = UM) *%*2) * AA
RETURN

C MAXWELLIAN

1 CONTINUE
AR = 2*FL/SQRT(3.14159) /EMN
A1 = SGRT(E/EMN)
A2 = EXP(-E/EMN)
SPECTR = AA* A1 %A

RETURN

ARBITRARY HISTOGRAM

[V el aNel

CONTINRUE
DO 333 I = 1,NMHIST
C FIND WHERE E IS
333 IFCEeLEse EHISTC(I) ) 60 TO 334
334 SPECTR =aAMP(I-1)
IF(E +«GT, EHIST(NMHIST)) SPECTR = (,
IF(E «LTs EHIST(1)) SPECTR = O,
RETURN
END
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1, SUBROUTINE SPEMOD
e COMMON/MAT/IMODEL JALPHA,RHO CPy X2 4C 4EOQ4AZ A3
3 COMMON/BAS/T(200) ,£€200) yFT(200) ,POW(200),PR(20D)Y,TEMP(58,450),
4 & DEPX(50,2U0),0EL(200) 4X(2C0),FF(20M
5e COMMON/VAR/DT DX ,BB,NX
be COMMON/ION/ISPEC,EMN,SIG,EMIN,EMAX ,NE,FL,R, A, W,NPLUS
7e COMMON/HIEN/ET1,E2,514S24EM,B0O,AQ
Ee COMMON /NWSPEC/NMHISTLEHIST(20),AMP(20)
Ge COMMON/DEPTIM/STANFT(cO0),STANPW(Z200) ,STANE(20N) ,SDELC200),
10 1 ISTART,LISTOP
11, COMMON/STAN/STC250G) ySX(50D) yNSTyNSXySTP(SO) 4NTP
12. DIMENSION EREF(200),w(200),SUMSPE(Z200)
13, COMMON /NECESS/VSTAR ,COEF ,FACT ,REND,DLEND ,TEND ,GAMMA,RLIM,
14. TRINSyCONINSySMSIGySIGINS yFLXINSyVSPINS,EINS,ESPINS
15 EQUIVALENCE (C,A0),(E0,AT)
1€ o
17, C DEFINE FUNCTIONS
18. C
19. c STANDARD DEVIATION AND RANGE AT END OF RANGE
20 C
cte RANGE (V) = CONST * V *%(1,/(1,=-AK))
22 DELVR(V) = CONDEL* EXP(-V/BDEL) * RANGE(V)
23. C
24 C DIFFUSION COEFFICIENT FOR TIME AT STOP
25, ¢ AND STANDARD DEVIATION AT ANY OTHER TIME
cbe c
i8a DCOF(DP4T) = DP/SQRT(Z24*T)
29 c
3C. ¢ VELOCITY FROM ENERGY AND INVERSE KEV AND CM/SEC
31. ¢
32, ENER(V) = 1.,036E-15% A * Vkx2/2,
32, VELCEN) = 4439E+7 x SQRT(EN /A)
344 c
35 C TIME AND VELOCITY AT A GIVEN INTERMEDIATE RANGE
36, C
37, TIMECY) = COEF*x(1, = (1¢ = Y/CONST * FACT)*%AK)
3&. VELOC(Z) = (VSTAR**(1,/(1.=AK)) = Z/CONSTI** (1.~ AK)
39, ¢
40, C FUNCTIONS FOR TIME SCAN
41, ¢
42 VELT(TM) = (VSTAR**P1 ~ AK*TM/CONST)I**PRP
43, RV(VL) = CONST * (VSTARX#*PN = VL*#PN)
b4 o GAUSCA4ByC) = TOT/SQRT(642832)/B * EXP( =.500 * ((A=C)/B)x*x2)
45, c
46 o Crhxkhkrkkkhh ke kkhkkd END OF FUNCTIONS HahAkdhkAhhhhhbdrkhhakrhkrkdhkk khkw
47, c
48, ¢
49. C DETERMINE VELOCTIY - RANGE CONSTANTS FROM ENERGY RANGE DATA
50. c
51. C
52 c INPUT
53. ¢
54, READ 377, INST1H
55. READ 377,INST2
56, 377 FORMAT(A4L)

57 READ ,E14,R1,SIG14E24R2ySIG2+REFPyREFT
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Vi = VEL(ET)

Ve = VEL(E2)

AK = Te = (ALOG(V1T/V2)/ALOG(RT/RZ))

CONST = RI/VI*x*x(1,/(1.-AK))

PDELT1 = SIG1/R1

PDELZ = SI1G2/R2

BDEL = ALOG(PDELT/PDELZY/(VZ - V1)
BDEL = T./BDEL

CONDEL = PDELT * EXP(V1/BDEL)

PG = 1-/(AK-10)

P1 AK/(1e=AK)
PRP = 1./P1
PN = -PO

PDTV = (Z2e%AK = 1.)/(1. = AK)
PRINT 50 ,A,E1,V1,R1,5161,E2,V2,R2,5162,AK,CONST,BDEL,CONDEL
FORMAT(5X,“ION MASS OF TyFb6a2y” AMUT,/
1 +3X,° ENERGY VELOCITY RANGE SIGMA “,//
pA ,3X,4&10.3,/,3X,4E10.3,/, < AK = ',F?.A,éX,'C = ’1E190#9//9
3 7 BDEL = “4E10e4,7 CONDEL = “4E1044,//)

READ BUFFER CONDITIONS

READ y RBUF,GASP,GAST,IPR]
CONST = CONST *REFP/GASP*GAST/REFT

SET UP LIMITS FOR TIME AND ENERGY

CALL SETUP(EMAX)

PRINT 442 ,REND,DLEND,TEND

FORMAT(// 410X, “RANGE OF MAXIMUM ENERGY IS “4E12¢3,4° CM”4/
1,10X,“SIGMA AT THAT RANGE IS “,E12.3,7 M7,/
29 10Xy “TIME TO STOP 1S “,E12434° SEC /1)

IF( RBUF +GERLIM) 6O TO 100

RFIN = REND*.9999

RFIN = AMINT(RBUF,RFIN)

TIMER = TIME(RFIN)

SIGRBE = SIGLOC(TIMER,GAMMA)
DIFRB = RBUF ~ 2e*S1IGRB
TIMER = TIME(DIFRB)

SIGRB = SIGLOC(TIMER,GAMMA)
DIFRB = RBUF = Z2+*SIGRB

§§2 = TIME(DIFRB)

PRINT 4 SS2,TIMER,SIGRBDIFRB
§S2 = AMAXT(SS2,T(1))

VELMAX = VELOC(DIFRE)

ESCMAX = ENER(VELMAX)

E(1) = EMIN

DE = (EMAX -EMIN)/(NE-T)

ELIM = EMIN

LOWER LIMITS

IFIRST= 1

CALL SETUP(EMIN)

PRINT 443 ,REND,DLEND,TEND

FORMAT(//,10X, “RANGE OF MINIMUM ENERGY IS “,E12.3,° CM”,/
1,10X,“SIGMA AT THAT RANGE IS “,E12.,3,” CM7,/
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115 29+10Xy“TIME TO STOP IS “9E12e3,7 SECT,/1)

116. IF(RBUF +GEs RLIM) GO TO 77

117. GO0 TO 99

118, 77 DO B8 I = 1,NE

119. CALL SETUP(E(I))

12G. IFC RLIM +GTe RBUF) GO TO 28

121. ECI+1) = E(1) + DE

122. 8 CONTINUE

123, g8 ELIM = E(I)

124, IFIRST = 1

125, 99 CONTINUE

126 RLAST = REND - 2+% DLEND

127 IFCRLAST +GTe RBUF) GO TO 113

128, SMSTVL = VEL(Z.D)

129. DIFRB = RV(SMSTVL)

130, GO TO 114

131. 113 CONTINUE

132, TIMER = TIME(RBUF)

133, SIGRB = SIGLOC(TIMER,GAMMA)

134, DIFRB = RBUF + 2,.,*S1IGRB

135, TIMER = TIME(DIFRB)

136 SIGRB = SIGLOCC(TIMER,GAMMA)

137, DIFRB = RBUF + CZ.*SIGRB

138. 114 CONTINUE

139. $S1 = TIME(UIFRB)

140, VELMIN = VELOC(DIFRE)

141, ESCMIN = ENER(VELMIN)

142, DES = (ESCMAX -~ ESCMIN)/(NE - 1)

143, BT = (SS$S1=8S2)/(NE-T1)

144, TLION = FL * 44 * 3,14159 * (R*¥100.)%%?2

145, C

146, C

147, C PRINT OUT INCIDENT VALUES AND TRANSMITTED LIMITS

148, ¢

149, PRINT 19, ISPEC,EMN,SIG,EMIN,EMAX NE,TLION,FLsR,A
150. 19 FORMAT(// /7 INPUT TO0 THE SPEMOD CALCULATION 7,
151, 1 ///ySXy’ISPEC = ',159/'

152, ZSX,’CHAR ENERGY = '1E16037/,

153, 35X7'SIGMA = '1E10.39/95x1'EMIN = ’7E10.3;/1

154, 55Xy "EMAX = “,E10e3,/4,5%X, NE = “,15,/,

155, 75Xs“TOTAL IONS = “,E10.3,/,5X, "WALL FLUENCE = “yE10.3,
156, 8 /,SX,IHALL RADIUS = ',F10031/'SX,'ION MASS ="F10.3’/II)
157, PRINT 747 ,ELIM,EMAX ,REBEUF,ESCMAX ,ESCMIN,SS2,S551

158 747 FORMAT(” THAT PORTION OF INCIDENT SPECTRUM TRANSMITTED IS FROM”,
159. 1/7/416X4F124247 KEV TO “4F124297 KEV /7,

160, 2 MAXIMUM ENERGY AT “,F1243,7 (M IS7,E12.3,° KEV
161, 3 MINIMUN IS “,E12.3,° KEV 47747 TIMES OF ARRIVAL ARE FROM™,
162 4 E12434° SECONDS TO yE12e¢3,7 SECONDS 4//)

163, o

164, c ESTABLISH INCIDENT SPECTRUM AND ENERGY DOMAIN FOR

165, ¢ TRANSMITTED SPECTRUM

166, c

167, EREF(1) = ESCMIN

168, T¢1) = ss2

169 AF = J03%FL

170, TOTPE = 0.0

1710 bo 10 K = 1|NE
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172 T(K+1) = T(K) + DT

173, EC(K+1) = E(K) + DE

174, FF(K) = SPECTR(E(K))

175, EREF (K+1) = EREF(K) + DES

176. W(K) = (.,

177. FT(K) = Oc

178. SUMSPE(K) = 0.0

179. TOTPE = TOTPE + FF(K) +*DF

180, 10 CONTINUE

181. FLDIF = ABS(TOTPE - FL)

182. IF(FLDIF +LEe AF ) GO TO 122

183, TLION = (oD

184, PO 11 K = 1,NE

185. FFCK) = FF(K) * FL/TOTPE

186, 11 CONTINUE

187 122 CONTINUE

188, TLION = FL * 4, * 3,14159 * (R*100,)%%2
189 C

190, o

191. C PRINT DEFINING PARAMETERS

192 PRINT 707, RBUF,GASP,GAST,SS2,SS1,TLION,ELIM
193. 707 FORMAT(//,” RADIUS GASP GAST START~TIME STOP~-TIME
194, 1 TOTAL IONS E-LIMIT Tyl STE1Q3,1 1)
195, o

196 ¢

197. C GET CONTRIBUTION A TIME I FOR EACH VALUE OF INCIDENT SPECTRUM
198, C

199. C GO DO A RANGE CALCULATION FOR THE INCIDENT SPECTRUM
20C. C

201, IFCINSTZ +EGe “RANG”) CALL ERANGE

202 DO 30 J = IFIRST,NE

203, CALL SETUPC(EC(J))

204, TOT = FF(J) * DE

205. C

206 C CALCULATE TRANSMITTED SPECTRUM

207. C

208, DO 62 K = 1,NE

209 IF CEREF(K) «GEs E(J) ) GO TO 63

210. VINS = VEL(EREF(K))

211, CALL SPECV(VINS)

212 SUMSPE(K) = SUMSPE(K) + ESPINS

213, 62 CONTINUE

rary 63 CONTINUE

215, C

216, C FINISH TRANSMITTED SPECTRUM

217 . C

218, C

219, C SET UP FLUX AS A FUNCTION OF TIME I IS THE TIME INDEX
c20e C

221, b0 20 1 = 1,NE

222 VINS = VELT(T (1))

223, CALL SPECVIVINS)

2264, FT(I) = FT(I) + FLXINS

2¢S5. W(I) = W(1) + FLXINS % EINS

226 20 CONTINUE

227, 20 CONTINUE

228 ¢
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229, C FILE THE MODIFIED SPECTRUM AND THE FLUX FOR PLOTTING
23C. C
231, CALL FILMOD
232 ¢
233, € FILL OUT VALUES WITH NEW FLUX AND SPECTRA
234, ¢
235, TIMPT = (.0
236. TOTET = 0.0
237, TOTPT = (0.0
238, DO 40 1 = T'NE
239, A0 = AQ
240G, BO = BO
241 C = ¢
242 . ECI) = WCLX/FTC(D)
243, FF(I) = SUMSPE(NE - I + 1)
244, POWCID=FTC(II*E(I)*Y1,6E=-16
245, PROID=FTCI)I*T729E~172SQRTC(AXECTI))
246, IF (IMODEL +EQe1) DEL(I) = 2.*%SQRTCE(ID*EQ)/Cx1.E-4
247, IF(IMODEL ¢EQ,2)DEL(I)=AC+AT*E(I)+A2*E(I) %% 2+4AZXE(T) *n3
248, IF(IMODEL EQe3)DEL(I)=A0+ATXE(I)+A2XE(I)**2+AZRKE(T) *%3
25C. 1 (BO/AO*(EXP(ECI)/BO)=EXPCEM/BO)) + Z*SQRT(EM®EO)/C)*1.E-4
251, IFCIMODEL +EGe5 oANDe ECI) oLE. EM) DEL(I) =
253, TOTPT=TOTPT+FT(I)*DT
254, TOTET=TOTET+POW(I) * DT
255 TIMPT = TIMPT + PRCI)*DT
256. 40 CONTINUE
257 IF( IPRI EQ. 1) 60 TO 102
258, PRINT 7
259, 7 FORMATCTIH1,3X,y “TIME 47Xy “"FLUX 46X, "ENERGY 46Xy “POWER",
260 . 86Xy “DEPTH” 46Xy “PRESSURE” 46X, “FF /1)
261, DO 9 I = 1,NE
262, 9 PRINT 12,TC(1),FTCI),ECI),POWCIY,DEL(I),PRCID, FF(I)
263, PRINT 18y TOTET,TOTPTFL,TIMPT
264, 18 FORMAT(5X, “TOTAL ENERGY BY TIME INTEGRATION = “,E%.3,
265, &/,°TOTAL PARTICLES BY TIME INTEGRATION = “,E9,3,/,
266, & FLUENCE WAS “4E9+3,"PARTICLES/CM2 4/, ° TOTAL IMPULSE IS,
267, 8F9e¢3,° DYNES SEC /CM2°,//)
268 12 FORMAT(7(1X,E10.2))
269, 102 RETURN
27C. 100 CONTINUE
A PRINT 737
272 737 FORMAT(" RADIUS EXCEEDED THE MAXIMUM RANGE OF ION",//)
273, STOP DONE
274, o
275 C
276 o
277, C
278, SUBROUTINE SETUP(E)
279, VSTAR = VEL(E)
280, 238 FORMATC “~ GOT TO HERE IN SETUP”)
281. COEF = CONST/AK * VSTAR®*p1
282 FACT = VSTAR*»P(
283, REND = RANGE(VSTAR)
284, DLEND = DELVR(VSTAR)
285, TEND = TIME(REND)
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GAMMA = DCOF(DLEND,TEND)

RLIM = REND + Z *DLEND
RETURN

SUBROUTINE SPECV (V)
FORMAT(” GOT TO HERE”)
RINS = RV (V)

VIIME = TIME(RINS)

CONINS = O,
SMSIG = REND/1.,E+7
SIGINS = SIGLOCC(VTIME,GAMMA)

IFC SIGINS LEs SMSIG) GO TO 66

CONINS = GAUS(RINS,SIGINS,RBUF)
CONTINUE

FLXINS = CONINS * V

VSPINS = FLXINS * CONST * PN *x V *+«pDTV

EINS = ENER(V)
ESPINS = VSPINS * 2,20E+7/SQRTCA*EINS)
RETURN

ROUTINE FOR FILING THE TRANSMITTED SPECTRUM AND FLUX

SUBROUTINE FILMOD
PRINT 142,RBUF
FORMAT(//,10X%,“SPECTRUM TRANSMITTED TO “,F12.3,° (M7,

1 //45%y TINDEX ENERGY SPECTRUM INTEGRAL
2 TION “ed s 13X, 7 (KEV) PART/KEV/CM2 PART/CMZ 4/ 1)

CUMSPE = J.0

DO 175 1 = 1,NE

ECI) = EREF(1)

FF(I) = SUMSPE(I)

CUMSPE = CUMSPE + FF(1) > DES
PERTOT = CUMSPE/FL

PRINT 143 ,1,E(I),FF(1),CUMSPE,PERTOT
FORMAT(S5X ,1445E14,4)

CONTINUE

IFCINSTT +EGe “FILET)CALL IFILE1
RETURN

SUBROUTINE FOR RANGE CALCULATION

SUBROUTINE ERANGE
PRINT 150

IDN = 1

IF(NE «6T+50 ) IDN =
IF(NE .6T. 100 ) IDN
IFC(NE «GT. 150) IDN = &
NRE = NEZ/IDN

NX = NRE

DO 100 4 = 1,NRE

JER = J*xIDN

CALL SETUP(ECJER))

X(J) = ECJER)

DEPX(J,1) = REND
DEPX(J,2) = DLEND

Z

3

FRAC



343,
344,
345,
346,
347,
348,
349,
350
351,

100
200
150

1
2

DEPX(J
PRINT
CONT

SPEMOD =====

y3) = TEKD

200, JERJE(JER) yVSTAR,REND,DLEND,TEND

INUE

120

FORMAT(10X,15,6E12.4)
FORMAT(20X, "RANGE TABLE FOR INCIDENT SPECTRUM7,//,

15Xy~
TIME

RETURN
END

ENERGY
“s11)

VELOCITY

RANGE

END SIGHMA

END
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z=z== SPUTTR —=z==
1 COMMON/BAS/T(200) ye(200),FT(200),POWC20G0),PR(200) ,TEMP(50,250),
2e & DEPX(5C,200),DEL(200) (X (200),FFC200)
3. COMMON/VAR/DT,DX,BB,NX
AN COMMON/ION/ISPECyEMNySIGsEMINSEMAX yNEyFLyRyAgWoNPLUS
Se COMMON/STAN/ST(250) ySX(50) yNSTyNSX,STP(50) NTP
6o COMMON/OUT/NT,TAC250),NY,Y(250)
Te INTEGER BINT,BINF
8 C
G C OPEN THE 10DR FILE
10. C
1. CALL REOPEN
12 READ 4 BINT
13. C
14 C GET SURFACE TEMPERATURE
15 c
16 CALL GETFIL(BINT,“RDFIL3")
17, c
18. PRINT 71
19 71 FORMAT(//,” TIME SURFACE TEMPERATURE ,//)
0. DO 95 I = 1,NST
21 X(1) = TEMP(1,1)
22 95 PRINT 1000,1,TACI),X(1)
23 C
2be c GET FLUX
25 C
27, C
28, CALL GETFIL(BINF,“RDFIL17)
29, ¢
30. o * * READ IN SPUTTERING PARAMETERS * %
31. READ, SPTEMC, SPTEME, TREF
32. C READ, SPENEO, SPENSO, SPENB, SPENC
33, READ y CONST,FIFTY,Z1,72,AM1,AM?2
344 o
35. C INTEGRATE ION FLUX
36. C
37 DT = T(2) =-T(1)
38 DELC1) = FT(1) * pT
39. bO 200 1 = 2,4NE
4G 200 DELCI) = DELC(I=-T) + FT(I) =* T
41 PRINT 72
42 72 FORMAT(//,” TImME FLUX ENERGY INT FLUX /1)
43, DO 110 I = 1,HE
44, RWW = SPENR(E(I))
45, 110 PRINT 10004I4TCIX4FTCI)ZECI)ZDELC(I),AWW
46. C
47, C FIND FLUX AND ENERGY AT STANDARD TIMES
48, C
49 DO 666 I = 1,NST
5G. IFCTCY) oLEs TACI)) GO TO 667
51. 666 CONTINUE
52 667 ISTART = 1
53 DO 668 1 = 17NST
54 IFCTCNE) +LETACI)) GO TO 669
554 668 CONTINUE
56. 669 I1STOP = I-1

57 DO 50 J = ISTART,ISTOP



58
59.
6Ce
61
62,
63.
64
65.
66
67,
68.
69
7C.
71.
72
73
T4
75,
76,
7.
78
79
LIV
81
82
83.
84 .
85,
86.
&7,
88
89,
90.
91
92
93.
94
95
96
97
98.
99.
100.
101.
102.
103.
104.
105.
106.
107,
108.
109.
110.
111.
112.
113,
114,

122
=z==z== SPUTTR z====x

DO 10 K = 1,NE
IFCTACY) oLTe T(K)) 60 TO 11
10 CONTINUE
11 K = K=1
FRAC = (TAGJ) = TC(KII/(T(K+1) = T(K))
POW(J) = DEL(K) + FRAC * (DEL(K+1) = DEL(K))
PR(J) = E(K) + FRAC * CE(K+1) - E(K))

50 CONTINUE
100 CONTINUE
DO 300 J = ISTART,ISTOP
300 DEL(J) = (POW(J) = POWWI-TII/(TACSH-TACLSI~T1))
C

€ DEL IS FLUX AT STANDARD TIMES

C PR IS ENERGY AT STANDARD TIMES
C
c

* % ZERO OUT DEPX ARRAY
DO 53 1=1,50
DO 53 J=1,200
3 DEPX(1,4)=0.0
* % MAXE TOTAL # OF POINTS NST INSTEAD OF NE FOR PLOTS
IONE=NE
I0XX=NX
NE=NST
NX=NSX
c * % PRINT HEADINGS
PRINT 2000
2000 FORMATC(///,° TIME ENERGY FLUX IONS SPUT TOTAL
1NS SPUT TOTAL RATIO ,/
2935X,"W/0 TEMP ,9X,"WITH TEMP“,//)
SUMSPT = (.
SUMSPE = (.
DO 700 JU=ISTART,ISTOP
DELTIM TAC) - TACI-1)
DEPX(2,J) SPENR(PR(J)) * DEL (J)
DEPX(144) DEPX(244) * SPTEM(TREF + X(J))
SUMSPT = SUMSPT + DEPX(1,J) * DELTIM
SUMSPE = SUMSPE + DEPX(2,J) * DELTIM
DEPX(3,4) SUMSPT
DEPX(4,44d) SUMSPE
DEPX(5,J) = SUMSPT/SUMSPE
C * % PRINT OUTPUT *kk
PRINT 1000, Jy TAWI)y PRI, DEL(J), DEPX(2Z2,J),
& DEPX(bed)dy DEPXC1,44), DEPX(34J)Y,DEPX(5,4)
700 CONTINUE
1000 FORMAT(IS,8E9,.3)
DO 800 1 = 14NST
T¢I) = TA(I)
ECI) = PR(I)
FTCI) = DELC(I)
80C CONTINUE
READ 234, INSTF
234 FORMAT (AG)
IFCINSTF «NE«“I-TFILT) GO TO 266
CALL REOPEN
CALL IFILEM
266 CONTINUE
60 TO 4

(L I}

10
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==x== SPUTTR =====
115, 7000 CONTINUE
116. C
117. STOP DONE
118. c
119. ¢
120. c
121, c
122, FUNCTION SPTEM(ZIP)
123, SPTEM = 1. + SPTEM(C * EXP(-SPTEME/8.617E=5/71P)
124, RETURN
125 C
126. c
127, c
128, ¢
129. FUNCTION SPENR(ZAP)
13GC. ARA = CONST * (Z1 % Z2) **2 *AM1/AM?
131, EEV = ZAP*1,E+3
132, BBB = EEV/(EEV + FIFTY* Z1+Z2)*%?
133, SPENR = AAA*BBB
134, C DIV = IZAP/SPENO
135. c STOP = SPENSO * (ALOG10(DIV)) *x (1, +SPENC/DIV)
136, C 80T = DIV ** (1, + SPENB/DIV)
137. ¢ SPENR = TOP/BOT
138. RETURN

139. END
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=s=== STARA: m====

Te SUBROUTINE STARAZ

e C A PROGRAM TO CALCULATE A STANDARD TIME AND LOCATION ARRAY FOR
3. C ION AND PHOTON RESPONSE MODELS

4, COMMON/STAN/ST(250) 4SX(50) yNST,NSX,STP(50),NTP
6e NSX = 15

7 NTP = 22

Ee bo 10 J = 1,115

e X =

1C. STCJ) = 10xx((X=14)/384 = 74)
11. 10 CONTINUE
12. SX(1) = 1.E=-7
13. SX(2) = 1.E=6
14, SX(3) = 1,E-5
15. SX(4) = Z2,E-S
16 SX(5) = 5,E=5S
17 SX(6) = 7+E=S

184 SX(7) = 1.E=-4
19, SX(B) = 145E=4
eCa SX(9) = 2.E=4

i I SX(10) = 3.e-4

22 SX(11) = 5.E~4

23 SX(12) = 7+E=-4
2be SX(13) = 1,E-3
25 SX(14) = 3.,£~3

26 SX(15) = 1.£=2

27, DO 50 4 = 1,22
28 X = J
29« STP(JI) = 10xx((X=1e¢)/3. =104)
3C. 50 CONTINUE
1. RETURN

32 END
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z==== STARAZ =====

1. SUBROUTINE STARAZ

Ze C A PROGRAM TO CALCULATE A STANDARD TIME AND LOCATION ARRAY FOR
2. C ION AND PHOTON RESPONSE MODELS

4o COMMON/STAN/ST(250) ySXCS50) yNSTyNSXySTP(SD)4NTP
5 READ 4, BIGX

e NSX = 50

8 NTP = 22

Ge Do 1C J = 1,19

10 X = J

11, STCY) = 10*x((X=14)/6. = 104)
12 10 CONTINUE

13. D0 20 4 = 20,109

14, X =4

15. STCJ) = 10»x((X-19.)/30¢ - 7))
1€, 20 CONTINUE

17. b0 30 J = 110,115

184 X = J

19, STCJI) = 10»xx( (X -109)/6. =44)
2C. 30 CONTINUE

21, NMI = NSX-1

22 DX = BIGX/NMI

Zha DO 40 J = 1,NMI

25 49 SX(J+1) = S$X(J) + DX
26, DO 50 J = 1,22

. X = J

28 STP(J) = 10x*((X=14)/34 =104}
£ e 5¢ CONTINUE

3C. RETURN

31, END



1.

e

3,

4

S

€.

7

&.

9.
10
11.
1c.
13,
14.
15.
16.
17.
18,
19.
2C.
2%,
22
23.
24
25.
26
27
<8,
29
3C.
31
32
33.

43

45

4b

126
===== TEMP1 s==z==

FUNCTION TEMP1(TIME,S,K)
COMMON/MAT /IMODEL JALPHA JRHO yCP X2 ,C,EO0,A2,A3
COMMON/BAS/T(200),EC200)4FT(200),P0W(200),PR(270),TeMP(50,250),
EDEPX(50,200),DEL(200),X(200)
COMMON /VAR/DT4DXyBByNX
COMMON/OUT/NT s TACZS50) yNY Y (25
IF(K +GE+2) GO TO 1
B1=C*BB*1,E+4/SQRT(EQ)
B2=(CxY JE+4)*x%2/2,/EQ
CONTINUE
RELT=ABS(T(K)=TIME)
SEND=2 o *BB*SURT(EOI/TI(KI/(C*14E+4)
IF(RELT oLEe 14E=-13) GO TO 43
RT=SGRT (ALPHA*RELT)
FO = S/24./RT
F1=(SEND=S) /2. /RT
F2=(SEND+S) /2« /RT
TF1=B1/T(KI*(ERF(F1)+ERF(F2))/2.
TFe=B2*S/Z2+*(ERF(F1)-ERF(F2Y+2 ., ERF(FO))
TF3=B2*RT/SART(24141592) % (~EXP(=F1**2) =EXP(=F2**2) 42 #EXP(=F(*%2))
GO TO 44
CONTINUE
IF(S «6Tes SEND) GO TO 45
TF1=B1/T(K)
TFezB2*S
TF3=0.
60 TO 44
TF1=0.
TF2=0,
TF3i=(.
TEMPI=FT(K)*(TF1=TF2=-TF3)*DT*1,6E~-16
RETURN
END
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FUNCTION TEMPZ2(TIME,S,K)

COMMON/MAT/IMODEL,ALPHA ,RHO yCP4X2,C JEO0,A2,AZ

COMMON/BASIT(ZGO),E(ZUO),FT(200).P0u(200),PR(2ﬂ0),TEMP(SO,ZSQ),
EDEPX(50,200),DELLC200),x(200)

COMMON /VAR/DT DX,BB.NX

COMMON/OQUT/NT,TA(250) 4NY,Y(250)

AAT=DEL(K)-S

AAZ=DEL(K)+S

B1=2 ¢*SQRT(ALPHAX (TIME-T(K)))
TEMP2=POW(K)/DEL(K)*S*(ERF(AA1/B1)+ERF(AAZ/B1))*DT
RETURN

END
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FUNCTION TEMP3I(TIME,S,K )

REAL*4 P1/3.1415926/

COMMON/MAT/IMODEL yALPHAyRHO 3 CPyX24yC4EO04A24A3

COMMON/BAS/T(2C0),E(200),FT(200),P0W(200),PR(200),TEMP(50,250),
CDEPX(50,200),0ELC200),x (200

COMMON /VAR/DT DXyBByNX

COMMON/OUT/NT ,TACZ250) 4, NY,Y (250

COMMON/ION/ISPECyEMN ySIGEMINyEMAX yNEyFLyRyAy W NPLUS
COMMON/CONVER/NCONV ,CONYV

1=8/X2
THETA=ALPHAX(TIME +W-=-T(K))/X2%%2
GAMMA=ALPHA*W/XZ2#**x?
CONST=NPLUS
CONV = 1.
DELTO=0,
DO 11 NN=1,NCONV
FN=NN
ARGz‘ZQ*FN“1¢)*PI/20
A1=COS(ARG*Z)
A2=EXP(~ARGx*2*THETA)
AZ=1,/ARG
A4=SINC(DEL(K)*ARG/XZ)
FI=ARG**2xGAMMA
AS=(1e=EXP(~-FIXCONST))/(ta=EXP(=-FI))
AX=AT*A2*AZxAL*AS
DELTO = DELTO + XX
CONV=XX/DELTO
CONTINUE
CONTINUE
TEMP3=2 *DELTO*DT*POW(K) /DEL(K)
RETURN
END
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FUNCTION TEMPGL(TIME,S,K )

REAL*4 PI/3,1415926/
COMMON/MAT/IMODEL yALPHA JRHO 4CP, X2 ,C ,EQ0,A2,A3
COMMON/BAS/T(200),EC(200),FT(200),P0W(200),PR(200),TEMP(50,250),
EDEPX(50,2C0),DELC200) (200
COMMON /VAR/DT,DX,BB,NX
COMMON/OUT/NT 4 TA(S50) 4yNY,Y(250)
COMMON/ION/ISPECEMNySIGsEMINSJEMAX NEJFLyRyA,WyNPLUS

B1=(C*x1.,E+4)*BB/T(K)/SGRT(EO)
B2=(CxT4E+4)*%x2/2,/E0
2=8/X2
THETA=ALPHAX(TIME + W=T(K))/X2%%x2
GAMMAZALPHA*W/ X 2%*?
CONST=NPLUS
DELTO=(.
DO 11 NN=1,20
FN=NN
ARG=(2 ¢ *FN=T4)*P1
A1=COS(ARG*Z)
A2=EXP(=-ARG**2*THETA)
AZ3=BZ2%X2/ARG* %2
Af4=1,~-COSCARG*B1/B2/XZ)
FISARG**ZxGAMMA
AS52(1e-EXP(~FI*CONSTII/(T1e=EXP(~-FI))
XXSAT*AZ*AI*AL*AS
IF(NN.GT41) CONV=XX/DELTO
DELTO = DELTO + XX
IF (CONV +LEs 0.001) 60 T0 12
CONTINUE
CONTINUE
WRITE(~-4=)NN
TEMP4=DELTO*DT=xFT(K)
RETURN
END
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===== TEMPSH z==z==
T FUNCTION TEMPS(TIME 4S4K)
e COMMON/MAT/IMODEL yALPHA yRHO yCP4X2,4C 4EQ0,AZ2,A3
2. COMMON/BAS /T(200),E(200),FT(200),POWC200),PR(200),TEMP(50,250),
be EDEPX(50,200),DEL(200),x¢200)
S5 COMMON /VAR/DT DX yBByNX
Ee COMMON/OUT/NTyTACZSUI 4 NY,Y (250D
7. COMMON/PLYCOF/XM(200) ,XH(200) ,XxL(200),COMATX(200,5,3),Q1(200)
& 4 fINCIDC(20Q)
D REAL*8 F14F2,F3,11,I0yDERF,IGALT
10. DOUBLE PRECISION G4(0,610,811,820,Q21,822,630,031,032,633,6440,
11. & G41,642,Q63,Q44,M00,M01,M02,M03,M04,M1T1,m12, 13, M14,M22,M23,M24,
12, & M33,M34,Mbb,WN WP AWN
13, REAL*& SOL(5),I0NC4),I0P(4),ITNC4L),I1P(4),
14, & FINCA) ,FIP(4L) 4 F2N(A) JF2P (L), FANC(L) ,FIP(4)
15. I0(X)Y = RTPI/Z24D0 * DERF(X)
16 I11(x)= ~DEXP(~=X%x%x2)/2,
17 FI(X)=X*DEXP(-X%x%2)
18 F2(X)=X*xF1(X)
19, DATA RTP1/1.772454/
20, F3(X)=X*F2(X)
2% IDALT(X) = X = X*%x3/3, + X*x*x5/10, = X*%x7/4L2,
e
23,
2b
254 ¢
26 c
27 C DEFINE @ MATRIX FOR THIS TIME AND POSITION
284 C
PA N RELT=ABS(T(K)-TIME)
30, A=2 +*SQRT(RELT*ALPHA)
31. Q00=1.
3 Q10=$s
33, Q11=A
34, Q20=A**2/20 + Sak?
35. QG21=A%xSxZ,
36 Ql2==A%kZ /2,
37 QID=3 4 %A **2*S /7, +S*x*j
38 G3T=A%%3 + 3 *AXSH*2
39, QI2==3 4kARN x5 /2,
‘00. Q33="A**312.
41. QOO o kAR k4 /by + O *AX*2%xSk*k2 /2, + Sk=*i
424 Q&1=4  *A**3xS + L *ARSHh%T,
43, Q4a2==3 sxpARN4 /4, - Oe*ARRZHShkRD /7
b4 Q4I=wly ¢k ARK3I%5 /2,
45, Qbb=-pAx%4 /2,
47« TSECND = (o0
48, TEIRST = (.U
49, KKK = INCID(K)
50 G0 TO (10,20y30)4KKK
51, 10 CALL FUNLIM(D.0,2)
5. CALL FUNLIMOXL(K), 1)
53, GO TO 15
54, 20 CALL FURLIMC(D.043)
55. CALL FUNLIM(XH(K),2)
56 CALL FUNLIM(XLC(K),1)

57 60 TO 25
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58 30 CALL FUNLIM(O.U44)

59, CALL FUNLIM(XM(K),3)

6C.a CALL FUNLIM(XH(K),2)

61, CALL FUNLIM(XL(K),1)

62 GO T0 35

63, C

6be C EVALUATE RESPONSE FOR EACH SECTION

&5, C

66, 35 CALL MATRIX(3,4)

67, CALL MULMTX

68 C PRINT 479, Ky (SOL(NM)Y NM = 1,5),(COMATX(K410,3),I0 = 143)
69 po 37 IJK = 1,5

7C. 37 TTHIRD = TTHIRD + COMATX(K,IJK,%) * SOL(IJK)
71 C

72« C

73, 25 CALL MATRIXC(Z,3)

The CALL MULMTX

75 C PRINT 479, Ky (SOLCNMI NM = 1,5),CCOMATX(K,1042),10 = 1,3)
76 DO 27 14K = 1,5

77. 27 TSECND = TSECND + COMATX(K,IJK,2) % SOL(CIJK)
78, C

79, C

&0 15 CALL MATRIXC1,2)

BT CALL MULMTX

82, C PRINT 479, K, (SOL(NM),NM = 1,5),(COMATX(K,I0,1),10 = 1,3)
83, b0 17 1JK = 115

84, 17 TFIRST = TFIRST + COMATX(K,IJK,1) * SOLCIJK)
&5, C

86 C

87 TEMPS = 1.,/RTPI * FT(K) * 146E=-16 * pT * (TTHIRD + TSECND +TFIRST)
88, C PRINT 479,K, TTHIRD yTSECND yTFIRST XM (K) 4XH(K) yXL (KD,
8G. 479 FORMAT(I3,8E9.3)

9G. RETURN

91, C

G2 C

93, SUBROUTINE MATRIX(M,L)

94« MO0 = ION(M) - IONCL) + I0P(M) - I0P(L)

95. MC1 = IONM) - IONCL)Y - I0OP(M)Y + ICP(L)

36, m32 = MCO

97, M0 = MQO1

98 MO4 = MO0

9%, M11 = ITN(M) - ITINCLY + I1P (M) - I1P(L)
160. M12 = IITN(M) - IMTNCL) = IM1P(M) + I1P(L)
101. ¥13 = M11

102. M14 = M1
1383, MZ2 = FIN(M) - FINCL) + FiP(M) - F1P(L)
104. M22 = FIN(M) - FINCL) - FIP(M) + F1P(L)
105, M24 = M22
106 M33 = F2N(M) = F2NCL) + F2P(M) - F2P(L)

107 . M34 = FEN(M) -~ F2N(LY = F2P(M) + F2P(L)

108, M&4 = FIN(M) - FIN(L) + FIP(M) - F2IP(L)

109. RETURN

11G. o

111. ¢

112, SUBROUTINE FUNLIM(W,LIM)

113, WN = (W=§) /A

114, WP = (W+S)/A
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z==== TEMPSE zz===
AWN = DABS (WN)
IFCAWN «6Te «3D0) GO TO 42
TONCLIM) = I0DALTC(WN)
60 TO 43
IGNCLIM) = 10(WN)
IF(WP «GTs 43D0) GO TO 44
ICP(LIM) = IQALT(wWP)
GO TO 45
I0PCLIMY = IC(wWP)
CONTINUE
IINCLIM)Y = I1(WN)
ITP(LIM) = I1(wWP)
FINCLIM) = FT1(WN)
FIPC(LIM) = F1(WP)
FZNCLIM) = F2(WN)
FZP(LIM)Y = FZ2(WP)
FANCLIM) = F3(WN)
F3P(LIM) = F3I(WP)
RETURN

SUBROUTINE MULMTX

soL(1)
soL(2)
soL(3)
SoL(4)
soL(5)
RETURN

Houonon

END

QO0*MCO
Q10*mM01
Q20*M0D2
GI0*MO3
Qai*mMT4

+ 4+ o+

a11*M 11

G21+*M12 + @22%M22

G31*M13 + Q32+M23 + Q33+M33

WeT*M14 + Q42xNM24 + GL3xM34L + QbLo*NbL4
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DISPLACEMENT CODI:

STARAY
STARA 2
STARA 3
IFILE
HEAVY ENTRYS

DMASTER

LIGHT

1ONS DCL

HIDP A

DP

LITMOD SPLCELE SPEMOD
SPECTR

DAFDAT

LOCENR

DAME

RUCROS

DAMX

BASALT




1.

Ca

3.

4

S5e

6o DISPLACEMENT

7 SECTION OF T*DAMEN CODE

8

G

10 ABSOLUTE

11, DISPLACEMENT

12

13.

14 READER

15, READ/DPA

16,

17.

18 MAPPER

19 MAP/DISPLACEMENT

2.

21.
2l LISTER
23, LIST/DISPLACEMENT
2he

25

26, SYMBOLICS

27, DMASTER=-~A MASTER ROUTINE FOR CALLING EACH SUBROUTINE
28 bPA --CALCULATES LOW Z ION DPA RATES FOR STANUARD ARRAY
2%, RUCROS --EVALUATES THE RUTHERFORD CROSSECTION OR LINDHARD
3G. NUCLEAR DERIVED CROSS SECTION FOR IONS OF
31. ENERGY E
32, SPECFLU--CREATES THE PARTICLE FLUXES FROM THE SPECTRA
33, SPECTR --GENERATES MAXWELLIAN OR GAUSSIAN SPECTRUNM
34, SPEMOD --MODIFIES A HEAVY ION SPECTRUM VIA DIFFUSION
35, APPROXIMATION
36 LITMOD ~--MODIFIES A LIGHT ION SPECTRUM USING SLOWING

37 DOWN APPROXIMATION
38, LOCENR —--GENERATES THE ENERGY AS A FUNCTION OF ¥ FOR

39. AN ION OF INCIDENT ENERGY Ex
40, STARAY --GENERATES THE STAKDARD X AND T ARRAYS

41, STARAZ ~--~STANDARD ARRAY FOR 15 VALUES OF X(LIMIT IS READ IN)
42, AND 115 VALUES OF TIME (10-7--10-4)
43, STARAZ ~=-STANDARD ARRAY FOR 50 VALUES OF X(LIMIT IS READ IN)
44, AND 115 VALUES OF TIME (10-7--10-4)
45, HIDPA --CALCULATES DPA-RATES FOR HIGH Z IONS OR LOW ENERGY
46. LOW Z IONS
47, BASALT --TRANSFORMS ARBITRARY TIME BASE TO STANDARD TIME BASE
48, DAFDAT ~-READS DAMAGE FUNCTIONS FROM FILE 11 BY
49, A NUMBER WHICH INDICATES A CERTAIN ION-TARGET
5C. COMBINATION

51 DAME ~~CALCULATES COEFFICIENTS OF DAMAGE FUNCTIONS

52. FOR A GIVEN VALUE OF ENERGY

53. DAMX --CALCULATES THE DAMAGE FUNCTION AT A POSITION

54. FOR THE COEFFICIENTS FOUND IN PREVIOUS CALL TO
55. DAME

564 IFILE/IODPR-~FILING OF COMMON BLOCK IN IODR FILE

57, ENTRYS/IODR~~ROUTINES FOR FILING MECHANICS
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===== READ/DISPLACEMENT =====

Te Xk ***READ STATEMENT FOR THE DISPLACEMENT (CODExux*x
e
3.
be
5 FOR THE DMASTER SUBROUTINE:
6
Te READ(S 10 ,END=99)INST
Ee 10 FORMAT(AG)
9.
10 IFCINST +EQ. “I-SPEC”) CALL SPECFL
11. IFCINST LEQ. “LITMOD”) CALL LITMOD
12. IFCINST +EQ. “SPEMOD”) CALL SPEMOD
13. IFCINST +EQ. “BASALT ) CALL BASALT
T4 IFCINST +EQ, “DISPLA”) CALL DPA
15 IFCINST +EGQGe “HIDPAT) CALL HIDPA
16, IFCINST oEQG. “STARAY”) CALL STARAY
17, IFCINST +EQe “STARAZ®) CALL STARAZ
18, IFCINST LE@. “STARA3”) CALL STARA3
19. IF (INST «EGe “OPEN”) CALL OPEN
20, IF (INST +EGe “REOPEN”) CALL REOPEN
21, IF (INST 4EGe “LOGINT) CALL LOGIN
22 IF (INST «EGe “I=-1FIL”) CALL IFILET
23, IF (INST WEGe “I-2FIL”) CALL IFILE2
2he IF C(INST +EGe “I-3FIL7) CALL IFILEZ
25
26
27 FOR THE DPA SUBROUTINE:
28,
29, READ,M1,21,M2,22,ED
30.
31
32 FOR THE SPECFLU SUBROUTINE:
33,
34, READ(S y=yEND = 11)ISPEC,EMN,SIGEMINJEMAXyNEoFLyR oAy W NPLUS yIPRI
35, READ NMHIST,(EHIST(I),AMP(I), I = 1,NMHIST)
36, READy IMODEL yALPHASRHOyCP yX2 4yNXoCyEO,AZ,4A3,
37 READJE1,E2,51,S52,EM
3E.
39,
4C. FOR THE SPEMOD SUBKOUTINE:
41.
42 READ 377, INST1
43, READ 377,INST2
44, 377 FORMAT(A4)
45, READ ,E1,R1,SI61,E2,RZ,SIG2,REFP,REFT
46 READ 4 RBUF,GASP,GAST,IPRI
47
48
49, FOR THE LITMOD SUBROUTINE:
5C.
51, READ 729,INST1
52 READ 729,INST2
53, 729 FORMAT(AG)
54 IFCINST2 «NEe “RANGT) GO TO 621
55 IFCINSTZ oNEe« “RANG”) GO TO 92
56. READ;EQ,SD,E‘\,S1,E2,SZ,E3,53,SMAX

57 READ 4 REFP,REFT
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===== READ/DISPLACEMENT =====

READ ,RBUF,GASP,GAST,IPRI

FOR THE LOCENR SUBROUTINE:

READ,EC,SO,E"1517E2952'E3133,SMAX

FOR THE HIDPA SUBROUTINE:
READ , LOCDFN,CONVER
CALL DAFDAT(LOCDFN)

FOR THE DAFDAT/DEPFUN SUBROUTINE :
REWIND 11

READ (11,END = 10D
READ(11,END = 100) LOC,IDENT,CG
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===== MAP/DISPLACEMENT =====

IMAPXMAP MAP s T*XDAMEN<DISPLACEMENT
IN T«DAMEN,SPECFLU,.RUCROS,,SPECTR

IN T*DAMENeDPAy e STARAY, «STARAZyeSTARAZ e BASALT
NOT TH*DAMENSTARAZ/PRINT ,oSTARAY/PRINT
IN T*DAMENCIFILE/IODR,+ENTRYS/IODR

IN T*DAMEN.,DMASTER

IN T*DAMENGLOCENR,yoSPEMOD,y «LITMOD

IN T*DAMENHIDPA, «DAFDAT/DEPFUN

IN T»DAMEN.,DAME/DEPFUN, +DAMX/DEPFUN
END

dEOF
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===== | IST/DISPLACEMENT =====

Te @PRT,S T*DAMENL.LIST/DISPLACEMENT

2 IPRT S TXDAMENMAP/DISPLACEMENT

3 IPRT,S TAXDAMENDMASTER

bae PRT,S T*DAMEN,DPA

S5e dPRT4S T*DAMENCRUCROS

6o IPRT S TXDAMENLSPECFLU

7 o e SEE ION

&e aPRT,S T*DAMEN.SPECTR

9. 2 . SEE ION

1G. @PRT+S T*DAMEN.SPEMOD

11. 8 . SEE ION

12 @PRTsS T*DAMENLLITMOD

13, @ . SEE ION

14, dPRT S T*DAMENLLOCENR

15 dPRT,S THADAMEN.STARAY

16 g . SEE PHOTON

17. SPRTyS TH*DAMEN.STARA?Z

18 a e SEE ION

19. BPRT,S T*DAMEN.STARAZ

20 a . SEE ION

21, dPRT4S T*DAMENHIDPA

Zl e @PRT4S TAXDAMENGBASALT

23, d . SEE ION

24 BPRTSS T*DAMENDAFDAT/DEPFUN

25 3 . SEE DEPOSITION FUNCTION CREATION
26€. @PRT,S T«DAMEN,DAME/DEPFUN

27 @ . SEE DEPOSITION FUNCTION CREATION
28 APRT S T*DAMEN.DAMX/DEPFUN

£9 a . SEE DEPOSITION FUNCTION CREATION
3C. BPRT ¢S T*DAMENSIFILE/IODR, ENTRYS/IODR

31. a . SEE ION, SEE FILING



8338 DMASTER zZ====

Te

2. C dede o de e de de vt o ke ke R e R v ok ekl Rk e ok e e o hd ok e ok
3.

4, c THIS 1S THE DRIVER ROUTINE FOR THE wWALL LOADING STUDY
Se

6. C KAEKEKARAE KA R KAAARAAARANNAAAAAE AR A A A AR AN A AR AR A AR AR AR
7o

g INTEGER INST

9

10 1 CONTIRNUE

11. C FIND OQUT WHAT TO DO

12.

13. READ(S541U,END=99)YINST

14, PRINT 1000,INST

15 1000 FORMAT(” “,a46)

16 10 FORMAT (AG)

17.

18, C GO DO IT

19. IFCINST +EQ, “I-SPEC”) CALL SPECFL
20 IFCINST +EQs “LITMOD”) CALL LITMOD
21 IFCINST «EQe “SPEMOD”) CALL SPEMOD
22 IFCINST «EGe “BASALT ) CALL BASALT
23, IFCINST «EQe “DISPLA”) CALL DPA

Zhe IFCINST +EQGe “HIDPAT) CALL HIDPA
25, IFCINST +EQ. “STARAY”) CALL STARAY
26 IF(INST +EQ, “STARAZ”) CALL STARA?
27 IFCINST «EQ. “STARA3”) CALL STARAZ
28, IF (INST +EQs “OPEN”) CALL OPEN

25 IF (INST +Eae “REOPEN”) CALL REOPEN
30. IF (INST +EGe “LOGINT) CALL LOGIN
3. IF (INST +EGse “I-1FIL”) CALL IFILE1
32. IF (INST JEGe “I=-2FIL”) CALL IFILE?
33, IF (INST ,EG. “I-3FIL”) CALL IFILEZ
34

35, GO TO 1

26,
37. 9 STOP

38, END
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SUBROUTINE DPA
COMMON/BAS/T(200),E(200),FT(200) ,POW (2003 ,PR(20U0N) ,TEMP(50,250),
& DEPX(50,200),0ELC200),Xx(200),FF(200)
COMMON/STOP/EQ SO ET14S14E2,52,E3,53,E44S4,SMAX,B0,A0,A00,500
1 JEINT,SINT
COMMON/STAN/ST(250) ySX(50) yNSToNSX,STP(S0),NTP
COMMON/ION/ISPEC EMN,SIG ,EMIN, EMAX yNEoFLyRyA W sNPLUS
COMMON/VAR/DT4DXyBByNX
DIMENSION ENER(50,250),DISP(50,230),TDISP(50,250),TOTAL(50)
REAL M1,M2
EQUIVALENCE (TEMP,ENER) y(DEPX,DISP),(TEMP,TDISP)

C
C INITIALIZE THE DEPX AND TEMP ARRAYS
¢
NX = NSX
DO 278 I = 1,50
X(I) = Sx(1)
DO 277 J = 1,230
DISP(I,J) = D,
277 TDISP(I 4 ) = (o
DO 27& J = £01,250
278 TOISP(1,4) = 0,
C
READyM14Z1,M2,Z24ED
C
C
C COMPUTE LOCAL ENERGY
¢
CALL LOCENR
C
C COMPUTE DISPLACEMENTS AT EACH LOCATION FOR EACH ION
C
DO 30 I = 1,NSX
30 TOTAL(I) = 0,
b0 100 v = 1e+NE
DO 50 I = 1,NSX
IFCENER(ILJ) oJLEe D)60 TOo 41
CALL RUCROS(ENER(CI4Jd)yM1,21,M2,22,ED,SIGDIS,SIG2)
DISP(14d) = SIG2*FT(J) * 1.,E-24
TOTALCI) = TOTALCI) + DISP(I.J)* OT
41 TOISP(ILJd) = TOTALC(IL)
50 CONTINUE
100 CONTINUE
C
¢
C PRINT SOME OQUTPUT
C
PRINT 498, (SX(KJ)yK = 1412)
498 FORMAT(//,” DISPLACEMENT RATE AT RESPECTIVE LOCATICONS ,
1 //" X = '11251603,//,’ TXME”,)
DO 200 J = 1,NE
PRINT 500,TCI),(DISP(I,J)},1I = 1,12)
500 FORMAT(1X,13E10.3)
200 CONTINUE
PRINT 4999(SX(K)’K = 1,12)
499 FORMAT(//,~ DISPLACEMENT AT RESPECTIVE LOCATIONS”,

1 //,’ X = ',12519-31/,y‘ TIME',/)
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Z==== DPA z====

b0 300G 4 = 1,NE

PRINT  500,T(I),(TDISP(IL),I = 1,12)
CONTINUE

END
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SUBROUTINE HIDPA
COMMON/BAS/T(20C) ,EC(200),FT(200),POW(200) ,PR(Z0ON) ,TEMP(50,250),
& DEPX(50,200),0EL(200),X(200),FF(200)
COMMON/STOP/EQ 4SO 4E19S14E24S24yE3,S3,E4,S4,SMAX,BO,AC,A00,B00,B,PP
COMMON/STAN/ST(250) 4SXU(52) 4y NSTyNS Xy STP(S50)4NTP
COMMON/VAR/DTyDXyBB g NX
COMMON/ION/ISPEC yEMN ySIGEMINJEMAX yNEJFLyRyA W 4NPLUS
DIMENSION ENER(50,250),DISP(50,200),TDISP(50,250),TOTAL(5D)
EGUIVALENCE (TEMP,ENER) ,(DEPX,DISP),(TEMP,TDISP)

C
C INITIALIZE THE DEPX AND TEMP ARRAYS
¢
NX = NSX
DO 278 I = 1,50
X€I) = SX(I)
DO 277 4 = 1,200
DISP(I,J) = Q.
277 TDISP(ILd ) = U
b0 278 J4 = 201,250
278 TDISP(I,J4) = .
C .
READ » LOCDFN,CONVER
CALL DAFDAT(LOCDFN)
c
C
c COMPUTE DISPLACEMENTS AT EACH LOCATION FOR EACH ION
c

DO 30 I = 1,NSX

30 TOTAL(I) = 0.
Do 100 4 = T¢NE
CALL DAME(EWI))
DO 50 I = 1,NSX
SIG2 = DAMX(X(1I)) * CONVER
DISP(143) = SIG2*FT(J) * 1.E-24
IF(DISP(I1,4J) oJLEe (el) DISP(I L) = (.0
TOTALCI) = TOTALCI) + DISP(I,J)* DT
TOISP(ILJ) = TOTALCI)

50 CONTINUE
100 CONTINUE
c
C
c PRINT SOME OQUTPUT
C
PRINT 498, (SX(KJ) 4K = 1412)
498 FORMAT(// 4~ DISPLACEMENT RATE AT RESPECTIVE LOCATIONS ,
1 /1" X = '112E1D.3,//” TIHE',/)
D0 200 J = 1,4NE
PRINT 500,704 (DISP(I4J),1 = 1,12)
500 FORMAT(1X,13E10.3)
200 CONTINUE
PRINT 499’(SX(K)'K = 1'12)
499 FORMATC(Z/,~ DISPLACEMENT AT RESPECTIVE LOCATIONS”,
1 //,' X = '112E10031/19’ TIME’,/)
DO 300 4 = 1,NE
PRINT SO00,TCI) 4 (TDISP(ILI),I = 1,12)
360 CONTINUE

END
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=== LOCENR Tz===

SUBROUTINE LOCENR
COMMON/BAS/T(200),EC(200),FT(200),POW (200),PR(200),TEMP(50,250),
4 DEPX(50,200),DELC20C0) ,X(200),FF(20D)
COMMON/STOP/EOQ SO 4ET1ySTyE29S24E39yS34ELySLySMAX4BO,AD4AQ0,B00
T2EINTHSINT
COMMON/INTREQ/EFINAL,GQ1(200) ,XLC200) ,XH(200) ,XxM(200),INCID(20D)
COMMON/STAN/ST(250) 38X (50) 4y NSTyNSX,STP(50) ,NTP
COMMON/DEPTIM/STANFT(ZC0),STANPW(200) ySTANE(200),SDELC200),
1 ISTART,ISTOP
COMMON/ION/ISPEC,EMN,SIG,EMIN,EMAX NE,FL,R,A,W,NPLUS
DIMENSION ENER(50,250)
EQUIVALENCE (TEMP,ENER)

¢ * % INPUT
READJEU,ySO4ET1,S14E23S29E34S3,SMAX
C NEW PARAMETERS FOR REGION 1

C
C
AOO = SO**2/(2.%¥S0 - S1)
BOO = =-ALOG(1s =~ SOU/AOOX/ED
C
¢
C ** CONSTANTS ARE CALCULATED
BO=(E3-E2)/ALOG(S2/53)
ARO=SZ2*EXP(EZ/BC)
C
C FIND THE INTERSECTION OF CURVE 2 AND CURVE 3
C
SMDIF = 1.E46
ETR = E1
bTE = (EZ2-E1)/5(00.
po 427 1 = 1,100
FORMZ = AOO0 (1, - EXP(-ROO *ETR))
FORM3 = AQ0 % EXP(-ETR/BO)
DIFT = ABS(FORM3I - FORM2)
CSM = SMDIF
SMDIF = AMINT(SMDIF,DIFT)
COIF = CSM - SMDIF
IFCCDIF JLEs o) 60 TO 428
ETR = ETR + DTE
427 CONTINUE
428 CONTINUE
EINT = ETR
SINT = AO*EXP(~EINT/BO)
C
C PRINT THE IN PUT AND THE INTERSECTION POINTS
C
PRINT 111,E0,)SO4ET4ST19E24S29yE34S3yEINToSINT,,SMAX
111 FORMAT(///,BX,’EO = ',F9.2,SX,'$O = ',F902|,g
1 SX1’E1 = ',F9.2,5X,'81 = ”FgoZ,/,
2 SX,IEZ = ’,F9.2,5X,'32 = "FQOZ’,’
3 8X,’E3 = ‘9F9021SXy’53 = ’1F902,[Q
z OXy'EINT = ',F9.2,3X,’SINT = ',FQ-Zyly
LEX,“SMAX = “,FQ.241114)
C
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=== LOCENK =ZE===

58, ¢ DEFINE THE REGION WHERE STOPPING POWER CHANGES

59 C

60. EBOTH = 10. * A

61 C

62 C FIND LOCAL ENERGY FOR EACH VALUE OF IMPACT ENERGY

63, C

64 DO 25 J4 = 1,NE

65, ENER(1,4) = E(J)

66 C

67, C SET UP XM,XH,XL AND PARAMETERS FOR EACH INCIDENT ENERGY
68, C

69 CALL DIVENG( E(J),J)

70 ¢

71. C FIND ENERGY AT EACH STANDARD VLAUE OF X

e ¢

73. PRINT 4 J4EQJ) 4 XM(J) G XH{J) XL W) LINCID (J)

T4 DO 20 1 = 19NSX

75, H = SX(I) * 1.E+4

76 IF(H +LTe XM(J) ) GO TO 3

77 IF(H «LTe XHCJ) ) GO TO &

7&. IF(H «LTe XLCS) ) 60 TO S

79 ENER(I,J) = .0

g0, 60 T0 7

81 3 EBEGIN = E(J)

Y IREG = 3

83, GO T0 6

E4 . 4 EBEGIN = AMINTC(E(JI)LEINT)

85 IREG = 2

&6 H=H -« XM{J)

87 60 TO &

58, 5 EBEGIN = AMINT(EC(J),ED)

89 . IREG = 1

90 . H=H - XHWJ)

91. o} CONTINUE

G2 ENER(I,J) = ENERGY(EBEGIN,H,IREG)

93, 7 CONTINUE

94, 20 CONTINUE

95, 25 CONTINUE

96 PRINT 502,(SX(I),I = 1,12)

97« DG 500 4 = 19NE

G8. 500 PRINT 5911(T(J)'(ENER(I’J),I = 1,12))

9%, 501 FORMAT(IX,13E10.3)

10C. 502 FORMAT(// 431X, "ENERGY(KEV) AT RESPECTIVE LOCATIONS”,//,
101. 1 - X = ’11X112E10¢3,,/' TIME 'yl)
102, RETURN
103. C
104, FUNCTION ENERGY(ESTAR:SSS,M)

105. GO TO (1,2,3),M
136. 1 ENERGY = ESTAR — SO*SSS*SQRTC(ESTAR/ED) + (SOXSSSI**2/4/EQ
137, IF(ESTAR +LT. EBOTH) GO TO 2846

108, IBOTH = Z2.%SQRTC(EDY/SU *(SQRTC(ESTAR) -~ SGRTC(EBOTH))
109. IF(SSS «GTe ZBOTH) ENERGY = EBOTH = SO*SQRT(EBOTH/EQ)*(SSS=ZBOTH)
1106, 60 170 5

111. 2846 ENERGY = ESTAR - SOXSQRT(EBOTH/E() *SSS

112. GO 70 5

113. 2 ENERGY = ALOG(1. + EXP(BOO*(QQT(J) ~ AQO0%*SS$S)))/BOO

114, GO TO 5



145
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115, 3 ENERGY = BOXALOGC(EXP(ESTAR/BO)- AO*SSS/BO)
116. 5 CONTINUE
117. RETURN
118, o
119 o
12G. SUBROUTINE DIVENGU(ENER,I)
121. C
122. C UNITS ARE KEVy MICRON, AND KEV/MICRON
123, C
124, IF(ENER +GE« EINTIGO TO 1001
125. IFCENER +LTe EINT JAND. ENER LGT« ED) 60 TO 1002
126, IFCENER «LE. EOQ) 60 TO 1004
127, C
128, Chrhkkhkkhkkhkk *hhkrkkhx £ GREATER THAN EINTH**tthkkhdhrhkhhhhkk
129. 1001 CONTINUE
130. ¢
131, ¢
132 € ION OF INCIDENT ENERGY IN REGION 2
133, INCIDC(I) = 3
134, XM(I) = BO/AO *(EXP(ENER/BO) - EXP(EINT/BO))
135. PAREN = 1. - EXP( -BOO®EINT)
136. GQ1(I) = EINT + ALOGC(PAREN)/BOO
137. XENDZ = (QQ1(I) - EU =ALOG(1+.- EXP(=ECQ*B00))/BOO)/AQO
138, XH(I) = XM(I) + XEND?
139. XLCI) = XHQI) + Z2o%EU/SD - SQRTCEO*EBOTHI/SO
140. GO TO 1006
141, C
142 . Chhdkkokkhkkkhhhkhhkhkdhkhthakktx [ BETWEEN ET AND EINTH hkkkhsx
143, ¢
144, 1002 CONTINUE
145, o
146, C ION OF INCIDENT ENERGY IN REGION 2
147, C
148, INCID(I) = ¢
149, XM(I) = (.
150. C
151. PAREN = 1. = EXP( -BOO*ENER)
152 QG1¢I) = ENER + ALOG(PAREN)/BOO
153, XENDZ = (GQ1(I) = EC -ALOG(T.~- EXP(~EQ*BOO))/BO0O)/AGO
154, XH(I) = Xxm(1) + XEND2
155 C
156. XL (1) = XHCI) + Ze*EU/SD = SQRT(ED*EBOTHI/SD
157, GO T0 100¢
158. C
159, Chhhkkhdhkhhhkhkhrkhkkrnr F | £ESS THAN EOk st kb kkhhkhkhhrkk
160 1004 CONTINUE
161, C
162 c
163, C I0F ON INCIDENT ENERGY IN REGION 1
164, C
165. INCIDC(I) = 1
166 XM(1) = Q.
16?0 XHC(1) = Q.
168, XLC(I) = XH(I) + 2. * SQRT(ENER*EQ)/SO - SQRT(EO*EBOTH)/SO
169. 60 TO 1006
170. 1006 CONTINUE

171. RETURN
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=zz== RUCROS z====
1. SUBROUTINE RUCROS(E 4M1,214,M2,Z2,ED,SIGDIS,SIG2)
o REAL M1,M2,K
3e PART(T)=1-*K*T/EL+Q.40244*K*(T/EL)**.TSQ*SoQQQS*K*(T/EL)**.166667
b ER = +0136
Se C = 3.,E+10
6o EL = 0.08693%72%%2,3333333
7 K = 0e1337%22%%,666667/SORT(M2)
Ee 1 V = 4 38BE+7*SGRT(E/MT)
Ge CON = 1.
1G. B = V/(
11. Y = 1000*8/21**.6667
12 6 = 1. - EXP(=1.316*Y + e1T12% YR %2 « 065%Y%%3)
13. Z11 = 21 =6
14 EMAX = EXx4 %M IAM2/(MI+M2 k%7
15. EAV = ED * LOG(EMAX/ED)/(1-ED/EMAX)
16. BBB= 4*%3.14159%(oS53E=8)#*%2 %M1 % Z21%%2% Z2*x*k2AER**x?2 /M2
17 FAC = (E/EL)**2%(CON
18, EAVZ2 = Z24%ED * LOGCEMAX/2./EDJ/ (12 .,*ED/EMAX)
19. SIGDIS = BBB*G**2/E * (J4*xALOGC(EMAX/Z./ED)/PART(CON*EAV2)+.5)/ED
20, TED = Ze%ED
21 IFCEMAX oLTeTED o«ANDe EMAXeGTLED)ISIGDIS = BBB*xGx22/E*x(1/ED~1/EMAX)
22 IF(EMAX +LEe. ED) SIGDIS = 0,
23, C CHANGE TO BARNS
24 SIGDIS = SIGDIS*1,E+24
25, GGT = PART(Z.*ED)
Z6. G661 = PART(EAV)
el 662 = PARTC(EMAX)
28 C COMPUTE THE GENERAL MODEL FOR ALLENERGIES
29, ¢
30. P = 2a/3.
31. A0 = Ub68B3/SART(Z1*%p + 72%*pP)x1 £ ~§
32 EE = 4.,803€E-10
33, A = M2/M1
34, ELIND = (1+A)/A * Z1%72 *EE**x2/A0/1.602E-9
35, RN = (1+A) %22/ (4o %A*3 14159 %xA0%%2)
36, C
37. C UNITS ARE NOW KEV AND CHM
38. EP = E/JELIND
3194 F@ = 44./9,.
50, U = 1,37823 * EP*%F9
41, PAREN = SQRTC 1. + U*%x2)
42, TERMT = ALOG(U + PAREN)
43, TERMZ = U /PAREN
b4, GM = EP*SQRT(Z«*ED/EMAX)
45, U= 1,37823 % GMaxF9g
46 . PAREN = SGRT( 1, + U*xx2)
47, TERM3 = ALOG(U + PAREN)
48 . TERM4 = U /PAREN
4G, DEDRHO = 9+ * (TERMT -TERMZ2 =~ TERM3Z + TERML) /B ./EP
51 T2 = 3./2.
52 F3 = 4413,
53, TT = EP*x*2%],5%ED/EMAX
54, DT = TT/1.5
55 IFCEMAX oLTeTED oANDOEMAX ¢GTe EDITT = EP**Z%x(ED+EMAX)/24/EMAX
56 IFCEMAX oLTe TED +ANDs EMAX oGTe ED) DT = EP**2/EMAX*X(EMAX=ED)

57, ADD = 314159 %A0**2/24% 1,309/TT**F3/(1, + 1,8995+«TT**FO) ##xT2%DT
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Z=z=== RUCROS ===x==
58 IFCEMAX +LEs ED) ADD = Q.
59, ECROS = DEDRHO*ELIND/RN
6GC. SI62 = ECROS* +8/24/ED *1.E+24
61, SIGZ = SIG2 + ADD * T,E+24
6 c
63, c
64 C bPA CROSS SECTION FORM THE GENERAL MODEL
65, RETURN

66, END
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Ze
Se
4o
Se
6o
7.
8

10.
11.
12,
13.
14.
15.
16,
17,
18
19,
20
21
¢
23
Che
25
26,
7
28
29,
30
31.
32
33,
34,
35
36,
37.
38
39,
4C.
41.
42,
43,
44 .
45.
46,
47 .
48 .
494
50
5te
5¢.
53.

DEPOSITION
SECTION OF T*DAMEN CODE

AESOLUTE
LOWZDEP-=LOW Z IONS CODE, MODEL 1 (LINEAR), MODEL < (CUBIC),
MODEL 4 (QUART), PLOTS CALCULATES ELECTRONIC
STOPPING POWER, SPATIAL DEPOSITION AND LOCAL
MEAN ENERGY FOR LIGHT IONS
HIGHZDEP-HIGH Z IONS CORE, BASED ON DEPOSITION FUNCTIONS

READER
READ/DEPOSITION

MAPPER
MAP/LOWZDEP
MAP/HIGHZDEP

LISTER
LIST/DEPOSITION

SYMBOLICS
PCOEF/124~~GENERATES POLYNOMIAL COEFFICIENTS FOR SET
OF INCIDENT ENERGIES

LOWZDEP~--MAIN ROUTINE CALCULATES NUCLEAR STOPPING POWER,
AND DEPOSITION FROM SET OF COEFFICIENT

PFIT -~A GENERAL 1-4TH ORDER POLYNOMIAL INTERPOLATION
ROUTINE

HIGHIZDEP-MAIN ROUTINE FOR EVALUATING ENERGY DEPO-
SITION FROM COEFFICIENTS IN FILE 11

DAFDAT --READS DAMAGE FUNCTIONS FROM FILE 11 BY A
NUMBER WHICH INDICATES A CERTAIN I1ON~-TARGET

COMBINATION

DAME ~=CALCULATES COEFFICIENTS OF DAMAGE FUNCTIONS
A GIVEN VALUE OF ENERGY

DAMX --CALCULATES THE DAMAGE FUNCTION AT A POSITION
X FOR THE COEFFICIENT FOUND IN PREVIOUS CALL
TC DAME

RUNSTREAMS
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=z=== READ/DEPOSITION =====
1. *xk A *READ STATEMENTS FOR THE DEPOSITION CODE*dkus
2
Ze
Geo
5. FOR THE LOWZDEP SUBROUTINE:
6o
7e READGEUySO,ET,S1,E2,52,E2,53,SMAX
& READ, Z4AP AN M1, RHOyM2,21,22
G READ, INDT,IND2,IND3,IPLOT,IPRINT
1G. READ, FIRSTE,FINE
11. READ'NUM’(XS(J),J = 1,NUM)
12,
13,
14, FOR THE HIGHZDEP SUBROUTINE:
15,
16. READ 4 LOCOFN,ZLOCDFEZCONV
18 READ 4y IPRINT,IPLOT
1¢
el
21, FOR THE DAFDAT SUBROUTINE:
2



1o
e
3
4

===z MAP/LOWZDEP =z===

AdMAPXMAP MAP sy T*DAMENJLOWIZIDEP
IN T*DAMENLOWZDEP,.PCOEF/124
IN T*DAMENLPFIT

END



1.
e

b4
Se

=====  MAP/HIGHIDEP =====

AMAP*MAPMAP s T*"DAMENHIGHZDEP

IN T*DAMEN.HIGHZDEP

IN TXDAMENLDAFDAT

IN T*DAMENDAME/DEPFUN, «DAMX/DEPFUN
END
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2o
3.
be
Se
€.
7e
&,
Ge
1C.
11.
12.
13.
14,

APRT,S
APRT,S
APRT,S
D .
APRT,S
APRT,S
A .
APRT,S
BPRT,S
g .
APRT,S
3 .
BPRT,S
3 .
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===== | IST/DEPOSITION =====

T*DAMENSLIST/DEPOSITION
T*DAMEN.MAP/DEPOSITION
T*DAMEN.PCOEF/124

SEE ION

T*DAMENLOWZIDEP

T*DAMENL.PFIT

SEE ION

T*DAMEN.HIGHZDEP
T*DAMENDAFDAT/DEPFUN

SEE DEPOSITION FUNCTION CREATION
T*DAMEN.DAME/DEPFUN

SEE DEPOSITION FUNCTION CREATION
T*DAMENSDAMX/DEPFUN

SEE DEPOSITION FUNCTION CREATION
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e
3
4.
Se
€
7e
&
9
10.
11.
12.
13.
14,
15.
16,
17,
18
19
cle
1.
22
3.
Zhe
25
26
27
28,
29
30.
31,
3E.
33,
34,
35,
36,
37
384
39
40,
41.
42
43,
b6,
45,
46
47,
LE.
49 .
5C.
51,
52
53.
54.

[ o]

YOO

OO N
vy oD

™ YO

15C

125

o

58
55

56
225
&1

Tzz=x HIGHZDEP Ts===

DIMENSION ECT1U0)X(1C0),DEPC(100),DEPECTIOD) DEPSUM(100)
COMMON /XFL/C(23),NC

READ 4 LOCDFN,LOCDFE CONV

READ, NUM4(E(I),I = 1,NUM)

READ , IPRINT,IPLOT

GET COEFFICIENTS FROM FILE 11

CALL DAFDATC(LOCDFN)

CALCULATE THE DEPOSITION PROFILES FOR EACH INCIDENT ENERGY

DO 25 4 = 1,NUM

CALL DAME(E(J))

DX = C(2)/:0.

X(1) = 0.

D0 50 I = 1,51

DEPCI) = DAMX(XC(I)) * CONV
XCI+1) = X(1) + pX
CONTINUE

CONTINUE

GET COEFFICIENTS FROM FILE 11
FOR ELECTRONIC STOPING

CALL DAFDATC(LOCDFE)

CALCULATE THE DEPOSITION PROFILES FOR EACH INCIDENT ENERGY

DO 125 J = 1,NUM
CALL DAMECE(J))
b0 150 1 = 1,51
DEPE(I) = DAMX(X(I)) #* CONV
DEPSUM(I) = DEPE(I) + DEP(I)
CONTINUE
CONTINUE

PRINT THE OQUTPUT

—

IFCIPRINT«NEe 1) 60 TO 81
DO 225 J = 1,NUM
PRINT 55, E(J)
PO 58 I = 1,51
PRINT 56, I+X(I)4DEPCI),DEPECI),DEPSUM(I)
CONTINUE
FORMAT(//415X4" ENERGY DEPOSITION",//,
5X9“ION DEPOSITION 45X yF1042,//45X%,
“LOCATION 37Xy “NUCLR(KEV/MICRON)",” ELEC TOTAL
FORMAT(IX,1243X44E15.3)
CONTINUE
CONTINUE
END

-

/1)
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zos== LOWZDEP ==x===
1. REAL*4 F1(100),F2C100)
Ze DIMENSION EP(100),DEDX(100), X2C(100) X3 C(100),F3C100),YY(10W)
3, DIMENSION X(1CD,10)4F&4¢100),FS(10C),ENER(I0C,10),PLTE(C10Q)
b 1 SXPTC100)
54 REAL M1,M2
e COMMON/STOP/EY 4SO, E194ST14F24S24E393S3,3E49S4ySMAX,BO,A0,A00,800
Te 1 sEINTHSINT
& COMMON/PLYCCF/XM(200) 4 XH(200) ,XLC200) ,COMATX(200,5,3),661(2C0)
G & JINCIDC(Z00)
10.
11. C * % INPUT
12, READ yEO SO E1451T9E2452+E3,53,SMAX
13, READ, ZyAP,AN,M1,RHO,M2,21,22
14, READ, IND1,INDZ,IND3,IPLOT,IPRINT
15. READy FIRSTE,FINE
16 CALL DEVSET(PLTTR”)
174 READ 4JNUM, (X2(Jd),d = 1,NUM)
18. C NEW PARAMETERS FOR REGION 1
19, c
20, ¢
21 AOO = SCx%x27(2,.*S0 - §1)
22 B00 = -ALOG(1., = SU/AOCQ)/ED
23, C
Chae C
25
26
27 C *% CONSTANTS ARE CALCULATED
c8e BO=(E3-EZ)/ALOG(SZ/S3)
2% AO=S2*EXP(EZ/EOD)
30. c
31. c FIND THE INTERSECTION OF CURVE 2 AND CURVE 3
32. o
33. SMDIF = T1.E+6
34, ETR = E1
3G DO 427 1 = 1,102
37 FORMZ = AQ0O0 *»(1. - EXP(-BOQ *ETR))
38 FORM3 = AQ * EXP(-ETR/BO)
39 DIFT = ABS(FORM3 - FORM2)
40, CSM = SMDIF
41, SMDIF = AMINT(SMDIF,DIFT)
424 CDIF = CSM - SMDIF
43, IFCCDIF oLEe Te¢) GO TO 428
44, ETR = ETR + DTE
45, 427 CONTINUE
46, 428 CONTINUE
47 EINT = ETR
48 . SINT = AO*EXP(-EINT/BO)
49, C
50. c PRINT THE IN PUT AND THE INTERSECTION POINTS
51, C
52 PRINT 111,E0,SO4E14S1,E24S24E3,S3,EINT,SINT,SMAX
53, 111 FORMAT(/,/,CSX,‘EO = ',F9.2,SX,'SO = ‘,FQOZ’IQ
54, 1 BXy“ET = “yFP42,5%X,751 = “,F9e24/,
55 Fy &XQ‘EZ = T3F94255X,752 = ',F9.2,/,
56 3 BXyTE3 = T43F9.2,5X,7S3 = “,F942,/,
57 3 6X,’EINT = "F9'2’3x,'SINT = '3F902,19
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=== LOWZDEP === =

48X"SMAX = ’,FQOZ,///)
PRINT 112, Z,AP, AN, M1,RHO,M2,21,22

FORMAT(//," ra AP AN M1 RHC
& 1 12 Tyl yBFID GG 11,7 BRICE
8- F1 F3 F4 FS 9415

PO 9 1 = 1,100

F1(1) = (.0

F2C1) = 0.0

* ok ARk ok ke ek ok ok ok k ok STOPPING POWER CURVE adkkddkn

IFCINDT oNEse 1) GO TO 15
E =FIRSTE
DELE = (FINE -FIRSTE)/100
ONEDEVY = 0,
DO 10 1 = 1,100
F1(I)=S0*SQRT(E/EL)
F5(I) = AQO*(1s = EXP(-BOOXE))
F3CI)=AO*EXP(~E/BO)
IF(E «LT. EQ) F&(Id)= F1(1)
IF(E «GE. EQ «ANDs E oLT. EINT) F&4(I) = FS5(1)
IFCE +GEes EINTY F4(l)= F3(I)
U= EJ(Z*x%x2 * M1+ 100,)
Y Te + (4o * Zx%k2 % APR%2  * U ) *x(AN/2)
F 1e/Y
ZZ = SQRT(U)
SAT=ZZ* (30 *UR* 2453, %U+21) /(3% (1 +U)**2)
SAZ = ( 10e * U + 1¢ ) * DATANC(ZZ)
SEA =(SA1 + SAZ2) * 0.6(961E~15
XN = RHO * 6,023g+23/M2
SE = XN * (Z1 + Z2) *SEA * F / 1000 * 1.E~4
YY(I)= 1./SE
EP(I) = E
DEDX(I) = SE

" n

** PRIMARY OUTPUT VARIABLES x%
TRY TO PLT DEDX,F1,F2 VS EP “LIN VS LIN'T
IFCIPRINT WNE. 1) 60 TO 999
PRINT 1,EP(I)y DEDXC(I) FI(I)oF3C(I)F4CI)4F5(1)
FORMAT(7 (4X,E1043))

CONTINUE
E = E+ DELE
CONTINUE

IF(IPLOT .NEs 1) GO TO 15

CALL GRAPH(EP, “LINEAR 4DEDX,“LINEAR”,100, “NONE“,“SOLID”,”“ENERGYS”

&y "STOPPING POWERS$”, “NORMAL”,“COMPARISON OF STOPPING POWERSS”,

& “FULL”,“NORMAL”)
NUMT = 100
CALL GRAPHM(EP, “SCALT "y F&y“SCALT yNUMT, NONE”",1)
CALL GRAPHM(XZ, SCALT ,YY,“SCAL1",NUMZ,“NONE“,1)

IFCINDZ «NE« 1 ) GO TO 30
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134.
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136,
137,
1368,
13%.
14C.
141.
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146,
147,
148,
149.
15C.
151.
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153,
154,
155.
156,
157,
158.
159
160,
161.
162,
163,
164.
165.
166
167,
168.
169.
170.
171.
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== (OWIDEP =====
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wohkkhdkhkkhkhkkkkkkkakx CALCULATE THE

CONSTANTS FOR REGION 2

DO 25 J = 1,NUM
ENER(T,4) = X3(J)

PRINT 103,ENER(1,J)

CALCULATE FOR VARIOUS VALUES OF X

CALL PCOEF(ENERCT,J),4J)

K = INCIDC(J)
TOTE = 0.

DELX = XL(J)/50,.
X(1,J) = 0.

PG 20 I = 1,51

H = X(I,J)

IF(X(I4d) «GEe XM(J) ) GO TO 16
IFCX(I,d) «GEe XL(J) ) GO TO 18

HRARKAKRKRRRNREGION 3 Sk khkdkhhdhkn

F4(I) = AO/C(EXP(ENERC1,J)/B0)
FS(I) = COMATX(J,1,3)
& +  COMATX(J,4,3) *H%*3

SPATIAL DEPOSLTION wnhaxx

- AO*X(1,4)/8B0)

+ COMATX(J ,243) #H <+ COMATXC(J,343) *H*x%?

+ COMATX(Jy5,3) *H*%4

ENER(1,J) = BO*ALOG(EXP(ENER(1,4)/B0)~ AO*X(1,J)/B0)
DEV = (F4(l) - FS(I1))/F4(l)

KRR IR AR R XAANEND OF REGIONZIwx A Ak Ak h kA hk

GO T0 18
CONTINUE

IF(X(1,J) +GE. XH(J)) GO TO 161

AR AR R AR AR A AR NN AR R ARREGIONZ ok ek ko ok ke sk b ok de ok

S§S =  X(1,4) - xM(J)

& + COMATX (S 44,42) *HXk*3
F4(I) = A00/(1. + EXP(RBOO*(ADO*SSS

ENERCI,J4) = ALOG(1.

+ COMATX (J 32’2) *H + COMATX(Jy3,¢) * Hek 2

+ EXP(BOO*(aR 1(J)

*Khkknkkkxkk END OF REGIONZ

GG TO 18
CONTINUE

+ COMATX(J,5,2) *H*%4
- @ae1MN

- AOO%*S5SS)))/BOO



172.
173.
174,
175.
176,
177
178.
179.
18G.
181,
182.
183.
184,
185,
186,
187.
188.
189.
19G.
191.
192.
193.
194,
195.
196.
197.
198,
199.
200,
201.
202.
cd3.
204,
205,
206,
207,
08,
209.
21G.
211.
212,
213,
214,
215.
216.
217.
216,
219.
220,
221,
222
223.
224,
225
226.
227,
228,

T==== LQ“ZDEP Tz ==
C
C hkdhkhkkkhkkkhkhkkkkdh REGIONT Hrdkrhkkhhkkhdhhkksd
C
¢
C
SSS = X(I,4J) - XHWJ)
ER1 = ENER(1,4)
IFC K «GEe ¢ ) ERT1 = EO
F4(I) = SO*SQRT(ERT1/EU) =~ SOx*2%xSSS/2./€0
FSCI) = COMATX(J,7,1) + COMATX(J4241) *H + COMATX(Jy341) *HRx2
£ + COMATXC(J 34,y 1) *HA*3 & COMATX(J,5,1) *H%x4
ENER(I4J) = ERT = SOXSSS*SQRT(ERT/ED) + (SO®SSSI**x2/4,/ED
18 CONTINUE
C
C PRINT THE OUT PUT
C

IFCIPRINT .NEo 1) GO TO 19
PRINT 104 ,X(I4J)yF4(I),F5(1),DEV,ENER(I,J)

Q CONTINUE

Kk Ak Ak AR *kR*END OF REGION 1 shdhkhkddkhhhkhdkdhk

L I e B 4 NN o Y o B

TOTE = TOTE + F5(1) = DELX
X(1+1,34) = X(144) + DELX

20 CONTINUE
PRINT 105,7T0TE
105 FORMAT(//,” TOTAL INTEGRATED DEPOSITED ENERGY IST5X,F9.3,
1 T KEV T, 111D
DO 209 1 = 1,51
20¢ XPTCL) = X(I,4)

IFCIPLOT «NE« 1 ) GO TO 25
IF(J «NEo 1) GO TO 21
CALL GRAPH(XPT, “LINEAR ,F5, “LINEAR”,51,"NONE“,7SOLID",
8 “DISTANCE(MICRONS)$$”,” DEPOSITION(KEV/MICRON)$$”, “NORMAL",
8§ “SPATIAL DEPOSITIONSS , “FULL”, “NORMAL")
21 CONTINUE
IF(J +EQe 1) GO TO 25
CALL GRAPHM(XPT,”SCALYT ,F5,°SCALT1 451, NONE“,1)

25 CONTINUE
IFCIPLOT oNEe 1) GO TO 30
DO 28 J 1,NUM

PO 26 1 = 1,51
XPT(I) = X(1,4)
26 PLTE(CI) = ENER(I,J)
IF(J «NE. 1) GO TO 27
CALL GRAPH(XPT, “LINEARZJENERy “LINEAR 451, NONE“,“SOLID",
8 "DISTANCE MICRONS)$$S”,” LOCAL ENERGY (KEV)3$$“, NORMAL",
B “INSTANTANETUS ENERGY$S$S“, FULL”,“NORMAL")
27 CONTINUE
IF() +EQe 1 ) GO TO 28
CALL GRAPHM(XPT,”SCAL1 " 4PLTE,“SCALT1 451, NONE“,1)
28 CONTINUE
30 CONTINUE

103 FORMATC(// /s ~ SPATIAL DEPOSITION PRO”
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zZzz=z LOWZDEP z=z=x==
229, B FILE 4 ///412X," FOR INCIDENT ENERGY OF “y3XsF1264 43X, "KEV 44/,
230, B LOCATION Fé F5 FS ENERGY ",/ /)
231, 104 FORMAT(B(3X,F124))
232 STOP DONE

233 END
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===== DEPFUNCREATE =====

1e

2. )

3.

4

Se DEPOSITION FUNCTION CREATION

6e SECTION OF T*DAMEN CODE

7.

8

9. ABSOLUTE

10, DEPFUN

11. 11-READEK

12,

13.

14, READER

15, READ/DEPFUN

16.

17.

18, MAPPER

19. MAP /DEPFUN

20

21,

22 LISTER

23, LIST/DEPFUN

244

25,

26 SYMBOLICS
27 DEPFUN --MASTER ROUTINE FOR CALLING EITHER BRYOUT,

28. GENOR,OR REGEN,AND PLOT

29 BRYOUT --READS FILE 26 FOR DEPOSITION PROFILE FROM

3C. BRICE CODE,FILLS D AND Z ARRAYS IN

31, KEV/MICRON,MICRON

32, GENOR =-READS TABULATED DATA FROM FILES OF DEPOSITION
33, DATA FILLS D AND Z ARRAYS IN KEV/MICRON,MICRON
34, LSTFIT --FITS THE DATA FROM GENOR OR BRYOUT WITH A 4TH
35, DEGREE POLYNOMIAL UP TO AND BEYOND PEAK FOR
36, EACH ENERGY

37. LSTFEL --FITS DATA FROM GENOR OR BRYOUT (ASSUMING PEAK
38, AT X=0),WiTH UP TO 4TH DEGREE POLYNOMIAL FOR
39, EACH ENERGY

40 GENCOF --GENERATES THE ENERGY COEFFICIENT MATRIX FROM
41, LSTFIT DATA AND WRITES IN FILE 11

42, REGEN =--PRODUCES A DEPOSITION PROFILE FROM DATA

43, ON FILE 11 FOR SPECIFIED ENERGY VALUES
44, DAFDAT --READS DAMAGE FUNCTIONS FROM FILE 11 BY

45, A NUMBER WwHICH INDICATES A CERTAIN ION-TARGET
46 COMBINATION

47, DAME  -=CALCULATES COEFFICIENTS OF DAMAGE FUNCTIONS
48 FOR A GIVEN VALUE OF ENERGY

49, DAMX  =--CALCULATES THE DAMAGE FUNCTION AT A POSITION
50, FOR A PREVIOUS CALL TO DAME

51, PLOT  --MAKES PLOTS OF EITHER:

52 BRYOUT DATA

53, GENOR DATA

54, REGEN DATA

554 11-READER-~READS CUEFFICIENTS STORED IN FILE 11 DIRECTRY
56 UNFORM/FORM==CHANGE BRICE DATA FROM UNFORMATTED TO

57, FORMATTED
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===== READ/DEPFUNCREATE =====
Te *hk*kREAD STATEMENT FOR THE DEPFUNCREATE CODEx*x#x
;.
4 FOR THE DEPFUN SUBROUTINE:
5e
6 1 READ(5,10,END = 99) INST
7 10 FORMAT (AG)
Ee IFCINST JEG."STOP”) GO TO 99
G IFCINST «EG.“BRICE”) GO TO 100
10, IFCINST «EGe “GENOR) GO0 T0 200
11, IFCINST eEGe “REGENT) GO0 TOo 300
12. IFCINST «EGe“PLOT ) GO TO 4CC
13, 100 READ 10, INSTZ2
T4 IF (INSTZ +NE, “CREATE”) GO TC 150
15. 200 READ 10, INSTZ2
164 READ 10,INST3
17. IFCINSTZ «NiEe “CREATET) GO TO 250
18. IFCINST3.EQ.ELECT IGO0 TO 231
19. a0 CALL REGEN
2Go 400 READy NDPLOT yNDTyNDZyNDI,NYPLOTHNY T14NY2,NY3
2t READ, CONVER
22
23,
2he FOR THE BRYOUT/DEPFUN SUBROUTINE :
25.
26 READ , IPRINT
27 READ (26,100) NDAMyNE,NSTPyNDIV NDIVEsNMULT NTYPE JSTP,
28, TNXTND yKEJITERGALAT yPR X34 (P2(J),22(J)4d=1,+4)
30, S FORMAT(IS5,(E12.6))
31 READ (269110)(RP(I'1)1DELTA(I’1)gDP(I'1),R(I'1)9F(I),G(I
32. TIGXI0O0CI) o XIUT(I) g XT0U2CI) o XIO3CI) ¢ XI20CI) o XIZ2T1CI) yXI30C(1) 4XMOM(I)
33, 2 ¢ XMOMZ (1) 4 XMOMI (1) 4, (DANMG(I,4J),Jd=1,101),1=1,NDAM)
34, 100 FORMAT(1115,/,11D1246)
35. 110 FORMAT(10D12.6)
36,
37
38, FOR THE GENOR/DEPFUN SUBROUTINE:
39.
40 READ NUME 4NUMX
41. READ, IPRINT
4c . READ+C14C2
43, READ y(E(I) yRP(I)JEDRP(I) 4I=1,NUME)
b4, DO 10 I=1,NUMX
45, 10 READ 4 XRP(I1),(8(1,J),J4=1,NUME)
46,
47,
4&. FOR THE LSTFIT/DEPFUN SUBROUTINE :
49,
5G. READyORDER
51 READ4STO '
52 READ 4y INK
53, READ , I NK
544 READ,yORDER
55.
56

57 FOR THE LSTFEL/DEPFUN SUBROUTINE :



58
59.
60
61,
6
63,
644
65,
66
67
68
69,
704
71,
72
73,
The
75
76
77,
78
79,
8G.
&1
B2
83,
She
85.
86
87
88,

243

777

777
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==== READ/DEPFUNCREATE =====

READ,ORDER
READy INK

FOR THE GENCOF/DEPFUN SUBROUTINE :
READ , NUMFL
FORMAT(9A6)
READ 243,IDENT
READC(TT,END = 10D

FOR THE REGEN/DEPFUN SUBROUTINE:
READ 4 LOCDFN,CONV
READ, NUM,(ECI),I = 1,NUM)
READ , IPRINT

FOR THE DAFDAT/DEPFUN SUBROUTINE :
READ (11,END = 10)
READ(11,END = 100) LOC,IDENT,CG

FOR THE 11~-READER SUBROUTINE:
READ, I

READ (11,eEnD = 10)
READ(119END = 1060) LOCyNELZIDEKRT,LCG
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===== MAP/DEPFUN =====

IMAP,1] y T*DAMEN «DEPFUN

IN T*DAMENDEPFUN, «BRYOUT/DEPFUN, +GENOR/DEPFUN

IN T*DAMEN JLSTFIT/DEPFUN,«GENCOF/DEPFUN, .REGEN/DEPFUN,+LSTFEL/DEPFUN
IN T*DAMENDAME/DEPFUN, DAMX/DEPFUN, .DAFDAT/DEPFUN, ,PLOT/DEPFUN

END
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===== [ IST/DEPFUNCREATE

T*DAMENCLIST/DEPFUNCREATE
T*DAMENJDEPFUN
T*DAMEN BRYOUT/DEPFUN
T*DAMENCGENOR/DEPFUN
T*DAMENLLSTFIT/DEPFUN
T*DAMEN.LSTFEL/DEPFUN
T*DAMEN.GENCOF/DEPFUN
T*DAMEN.REGEN/DEPFUN
T*DAMENCDAFDAT/DEPFUN
T*DAMENJDAME/DEPFUN
T*DAMENDAMX/DEPFUN
T*DAMEN.PLOT/DEPFUN
S T*DAMEN.T11-READER
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===== BRYOUT/DEPFUN =====

SUBROUTINE BRYOQUT

IMPLICIT DOUBLE PRECISION(A=H,0-Z)

REAL EsZyDyYyDMAXGZMAX3ZLAST XX

DIMENSION P2(4),22(4),RP(20,1),DELTAC20,1),DP(20,1),F (2%
DIMENSION G(20),X100C(20),X101€20) ,X102€20),XI03(20),R(20,1)
DIMENSION XI20(20),XI21(20),XI33(20),XMOM(2C) ,XMOM2(20)
DIMENSION XMOM3(20),0AMG(20,101)

c

c CUTPUT OF THIS CODE IS THE D AND Z AND NDAM

¢
COMMON/GENO/D(75,20),Y(75,20),2(75,20),0MAX(20),ISTOP(2()

1,E(SO),ZMAX(ZO),ZLAST(ZO),JSTOP(ZO),XX(?S,ZO)

COMMON/LIMITS/NDAM,NUMX
REWIND 26
PRINT 22

22 FORMAT(1X, “BRYQUT/DEPFUN IS CALLED TO READ FILE 26.7/)
READ , IPRINT

c

C INPUT FROM FILE 26 === A PREVIOUS BRICE RUN AFTER

C TRANSLATION TO FIELD DATA FORMATTED

c

READ (264,100) NDAMyNEJNSTPyNDIVyNDIVE NMULT,NTYPE,JSTP,
INXTND yKEZITERJALATyPRyX3,(P2(J),22(J)yd=1,4)
READ (264,90) ITERLCEC(1),I = 1,NDAM)
9o FORMAT(I5,(E12.6))
READ (264 110)(RP(IZT)4DELTACI 1) 4DPCIa1),4R(I,1),F(I),6(1
1) 9XI00CI) g XIOTCI) yXIU2CI) ¢ XIO3 (1) XT20CTI),XI2T1CT) 4XIZ0CI) XMOM(I)
29 XMOM2C(I) g XMOM3 (L), (DAMG(I4J)4J=1,101),41=1,NDAM)

CHANGE THE LOCATION FROM NORMAL TO RP TO MICRONS

AND CHANGE THE DEPOSITED ENERGY FROM EV/A TO KEV/MICRON

e eNeleNa

NUMX = 51
DO 10 I=1,NDAM
DO 5 J4=1,101,2
11=04+1) /12
NN=Z17
D(NNQI)=DAMG(11J) * 10
AA=404*(2Z2-1.)
5 Z(NNGII=AA*RP(1,1)%1,E-4
10 CONTINUE
IFCIPRINT NE. 1) 60 TO 87
b0 30 J = 1,NDAM
PRINT 477 ,E(J)
477 FORMATC(/ /44" INCIDENT ENERGY OF “yF1242,7 KEV ,//,
17 X(MICRON) “y” DE/DX(KEV/MICRON) “,/)
PRINT 751(2(1,J),D(I’J)1I=1151)
75 FORMAT(2(3X,E12.5))
30 CONTINUE
PRINT3(RP(I,1),1=1,NDAM)
PRINT ¢yNDAMyNE yNSTPyNDIV4NDIVE JNMULT ,NTYPE,JSTP

BY? CONTINUE
100 FORMAT(1115,/,11D12.6)
110 FORMATC(10D12.6)

RETURN

END



==z=== DAFDAT/DEPFUN =====
1. SUBROUTINE DAFDAT(I)
e o
2. C A PROGRAM TO READ FROM BINARY FILE 11 THE DPA CROSS SECTIONS
4o C CORRESPONDING TO POSITION 1 IN THAT FILE THIS ESTABLISHES THE
S5 C ARRAY CG AND A TITLE ARRAY OF NINE WORDS AND LOCATION MARK
6 COMMON/GCOF/ CG(15,10)
7 COMMON/LIMITS/NE JNUMX
&. DIMENSION IDENT(13)
9e REWIND 11
10. M= I-1
11. IF(M +EQGs 0) GO TO 777
12. I = §
13, 5 READ (11,END = 1)
14. 1 IE = IE+ 1
15. IFCIE «LTe M) GO TO 5
16 777 READC11,END = 100) LOC,NE,IDENT,CG
17 1C0 CONTINUE
1&. PRINT 423 ,IDENT,LOC
19 423 FORMAT(// 43X, "DATA FOR“413A64//y° WAS READ FROM BLOCK 32Xy 15,4//
P4t RETURN

2l END
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=== DAME JDEPFUN zz=z==

SUBROUTINE DAME(E)

A ROUTINE TO GENERATE THE POLYNOMIAL COEFFICIENTS FOR THE VALUE £

OUTPUT OF THIS ROUTINE
COMMON/XFLYZ C(20)4NC
INPUT FROM FILE11 THRU DAFDAT

COMMON/GCOF/CG (15,1
COMMON/LIMITS/NE,NUMX
DATA NC/5/

LIST = 2*NC + 2

MEC = LIST + 1

o0 10 1 = 1,2¢C

CCI) = Go

ENERATE THE COEFFICIENTS

DO 20 I = 1,NE
IFC(E +LE. CG(MEC,1)) 6O TO 21
CONTINUE
IF(E «LTe C6(MEC,1)) GO TO 300
IF(I +E@. 1) 60 TO 3000
IF(E «GT. CG(MEC,NE)) GO TO 400

LINEAR INTERPOLATION IS USED FOR ALL CO-EFFICIENTS

DO 15 J = 1,LIST

ALNA=CG(J, 1)

ALNB=CG(J,I-1)

CI) = (ALNA - ALNB)/(CG(MEC,I) - CG(MEC,1-1))
1 * ( E-CG(MEC,1I-1)) + ALNB

CONTINUE
RETURN
PRINT 500

DO 275 J = 1,LIST
IF(ABS(CG(J,I))eLEeT1eE~38)G60 TO 275
CCI) = (C6GJy2) - C6CJ41))/(CG(MEC,Z) - CG(MEC,1))
CONTINUE
FORMAT(” E IS BELOW THE LOWEST ENERGY IN THE TABLE™)
RETURN
PRINT &00
BO 276 J = 1,LIST
IFCABS(CG(J,I))eLEeT14E~3RIGO TO 276

CI) = (CG(JIyNE) = CGC(JI ZNE=-1I)/(CG(MEC,NE) - CG(MEC,NE~-1))

1T % ( E-C6(MEC,NE)) + CG(J,NE)
CONTINUE
FORMAT(” E IS LARGER THAN THE MAXIMUM IN THE TABLE")
RETURN
] DO 277 4 = 1,LIST
) = C6W, 1
CONTINUE
RETURN
END



===== DAMX/DEPFUN ==z===z

1. FUNCTION DAMX(X)

e c

3 ¢ A FUNCTION TO CALCULATE THE LOCAL DPA CROSS SECTION AT POSITION X
e ¢ FOR AN ENERGY E FROM THE PREVIOUS CALL TO DAME
5. c

€ COMMON/XFL/ C(20)4NC

7 DAMX = Q.

8 NdK = 2

90 Y = X

1G. IF(X +6Te C€(2) ) 60 TO 200

12 IF(X «6Te CC1) ) NJK = NC+ 2

15, IFCY JLEs 1+4E-2) 60 TO 4540

16. po 100 1 = TeNC

17. DAMX = DAMX + C(I + NJK) * Y *x*x(I-1)
18, 100 CONTINUE

19, RETURN

G 200 CONTINUE

21 RETURN

22 300 DAMX = C(3)

23 RETURN

2y 400 DAMX = C(3+N(C)

25 RETURN

26, END



z===== DEPFUN ==z==z=z==

1. C A MAIN PROGRAM FOR CALLING PROGRAM SEGMENTS BRYOUT,GENCOF AND REGEN
Ze C AND PLOT

3 c

4, COMMON/SCALE/CONVER

5 1 READC(S,10,END = 99) INST

G 172 FORMAT(AG)

7. ¢

& ¢ READ AND INSTRUCTION

9e C

10. IFCINST JEGs“STOP”) GO TO 99

11, IFCINST +EQ.“BRICE“) 60 TO 100
12. IFCINST +EGe“GENORT) GO TO 200

13. IFCINST +EGe“REGENT) GO TO 300

14. IFCINST  JEG.“PLOT”) 60 TO 4C0

15, PRINT 11

16, 11 FORMAT(//,° LABEL NOT RECOGNIZED == TRY AGAIN “4//)
17. GO TO 1

18, c

19. ¢ READ A FILE 26 AND GET D AND Z ARRAYS
0. o
21. 100 READ 10, INSTZ
22 READ T0,INST3

23, CALL BRYOUT

b IF (INSTZ «NEe “CREATE”) 60 TO 150
25, IFCINST3.EQ.“ELECTT)GO TO 230

i6e CALL LSTFIT

27, GO TO0 24C

28 23t CALL LSTFEL

29 240 CALL GENCOF

3C. 150 CONTINUE

31. 60 T0 1

32« ¢
33, C READ A MANUAL FILE AND FILL D AND Z ARRAY
34, C
35 200 READ 10, INSTZ2

36, READ 10,INST2
37. CALL GENOR
38, IFCINST2 «NEe “CREATE”) GO TO 230
3%, IFCINST3,EQ."ELECT IGO0 TO 231
4C. CALL LSTFIT
41, 60 TO 241
42, 231 CALL LSTFEL

43, 241 CONTINUE
44, CALL GENCOF
45, 250 CONTINUE
46. 60 70 1
47. ¢
48 . C GENERATE A SET OF VALUES FROM THE STORED COEFFICIENTS
49 . ¢

50. 300 CALL REGEN

51 G0 70 1

52 c

53, ¢ PLOT A SET OF VALUES

54, ¢

55 400 READy NDPLOT NDTyND2,NDZ 4 NYPLOT,NYT¢NY2,NY3
56. READ, CONVER

57 CALL PLOT(NDPLOT ,ND1,NDZ,ND3,NYPLOT NYT,NY2Z,NY3)



172
S==== QEPFUN ===

SE, G0 TO 1
59. 99 STOP
6C. END



===== GENCOF/DEPFUN =====

T1e SUBROUTINE GENCOF

e COMMON/GENO/D (754203 ,Y(75,20)42(75,20) ,DMAX(20),1ISTOP(2D)
2, THECS0) yZMAX(20) g ZLASTC(ZD) yJSTOP(20),XX(75,20)
4, ¢

Se C INPUT FROM LSTFIT

6. C

7 COMMON/ECOF/C1C10,10),c2010,10)

&, C

Ge C AVAILABLE FGR QUTPUT

1C. c

11. COMMON/GCOF/ CG(15,10)

12. DIMENSION IDENT(13)

13. COMMON/LIMITS/NE¢NX

14, DATA NC/S5/

15. DG 63 JJ = 1,10

16. DO 63 KK = 1115

18, PRINT 425

19 READ 4 NUMFL

2Ge 243 FORMAT(13A6)

21, READ 243,IDENT

22 MEC = 2*NC + 3

é3. DO 437 1I=1,15

264 437 CONTINUE

F DO 200 J = 1,NE

c8e b0 100 1 = 14NC

29 Ce(I+z2,4d) = C1W,1)

3C. CGCI+Z+NC,d) = C2CJ,1)

31. 100 CONTINUE
32 €C6(14d) = ZMAXWJ)
33. C6(24d) = ZLAST(J)
34, CG(MEC,J4) = ECJ)

35 200 CONTINUE
36 IFCNUMFL «LEe 1) GO TO 77

37. C

38 c SEARCH THE FILE FOR THE NUMFL”TH BLOCK OF DATA
39, C

40, REWIND 11

41, M = NUMFL - 1

42 1e = §

43, 5 READ(T14END = 10)

44, 10 IE = IE + 1

45, IFCIE oLTe M) GO TO 5

46, 77 WRITE(T1) NUMFLyNEyIDENT,CG

47, END FILE 11

48 . PRINT 422,IDENTy NUMFL

49. 4232 FORMAT(//4" DATA FOR 7,/ 43Xy 13A64//4,7 IN BLOCK “,15,/7)
50, 425 FORMAT(1X, “GENCOF HAS BEEN CALLED TO STORE THE FITTED CO-EFFICIENT:
51, 1S ON FILE 117,/)

52, RETURN

53. END



===== GENOR/DEPFUN =====

1. SUBROUTINE GENOR

2o DIMENSION RP(51),EDRP(50) ,XRP (100) 4@ (75,20) ,XP(50)
3. COMMON/GENO/D2(75,20),Y2(75,20),22(75,20) ,DMAX(20),1STOP(20) ,E(50)
b 1,ZMAXC20) yZLAST(20),JSTOP(20) 4, XX (75,20)
5. COMMON/LIMITS/NUME ,NUMX

64 DIMENSION TDIS(50)

7 PRINT 99

8 99 FORMAT (1X, “GENOR/DEPFUN HAS BEEN CALLED TO READ A SYMBOLIC ELEMEN
9. 1T OF DATA”/)

10. READ y NUME,NUMX

11. READ,IPRINT

12. PRINT 100
13, 100 FORMAT (11X, PLEASE INPUT YOUR DATA SET”)
14, READ ,C1,C2
15, READ 4 CE (1) ,RP(I),EDRP(I),I=1,NUME)

16, DO 10 1=1,NUMX

17. 10 READ y XRP (1), (G(I,d),d=1,NUME)

18 C

19. C  THE DATA ARRAYS ARE FILLED

21 51 00 21 1I=1,NUME

22, XP(I)=RP(I)*C1
23, TDISCI)=EDRP(I)*(2
24 DO 15 J4=1,NUMX
25. D2CJ,1)=Q(J,I)*TDIS(I)
26, Z2(4,1) = XRP(J) * XP(I)

27 15 CONTINUE

28, 21 CONTINUE

29 IFCIPRINT «NEo 1) GO TO 87

30. D0 30 4 = 1,NUME

31, PRINT 477,E(J)
32. 477 FORMAT(///y”  INCIDENT ENERGY OF ~“,F12.2,° KEV”,//,
33, 1 X(MICRON) “,” DE/DXCKEV/MICRON) ~,/)
34, PRINT 75,(Z2CI,4),02C1,4),1=1,51)
35, 75 FORMAT(2(3X,E1245))

36, 30 CONTINUE
37, 87 CONTINUE

38, C
39, c THE DATA HAS BEEN CONVERTED

40 C

41, RETURN

42, END
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===== | STFEL/DEPFUN =====

SUBROUTINE LSTFEL

THIS SUBROUTINE FITS A LEAST SQUARE NTH ORDER POLYNOMIAL

THRU THE RANGE OF POINTS FOR THE ELECTRONIC LOSS DATA. NO

PLOTTING 1S DONE,

DIMENSION CURV(T100),,XAXIS(100)

COMMON/GENO/D (75,200 ,Y(75,20),2(75,20),DMAX(20),ISTOP(20)
TyECS50) yZMAX(20) yZLASTC(20),dSTOP(20),XX(75,20)

COMMON/ECOF/C1C10,10),C2010,10)

COMMON /LIMITS /NUME ,NUMX

DIMENSION C(10),TEMP(500),ACCUR(S)

INTEGER ORDER

PRINT 725

READ,ORDER

bo 733 1=1,10

CT(I’J)=Dc

CZ(I,J)=0.

CONTINUE

FIND THE MAXIMA FOR EACH CURVE

DO 21 I=1,NUME
ZMAX(1)=2(1,1)
DMAX(I)=D(1,1)
READ, INK
DO 200 J=1,NUME
PO 180 I=1,NUMX

CURVI(II=D(1,4)

XAXIS(1)=2(1,4)

IF(D(I4J) eLE«e01*D(1,4))60 TO 240

CONTINUE
ILAST(WI)=2(1,4)
KO = 1

CALL AILSQP(XAXIS,CURV,“ONE“yKO,ORDERyORDERyC 4NORD yTEMP,ACCUR,INK,

1042Hee,$1)

THE CONSTANTS ARE CALCULATED FOR A CURVE

NORD=ORDER+ 1

PO 195 I=1,NORD
C1(J,12=C(I)
CONTINUE

THE CONSTANTS ARE FOUND & STORED.

CONTINUE
PRINT 669
DO 250 J=1,NUME
PRINT 700,ECI)ZMAXCI) g (CT1Cd41),531=145),ZLAST(J)
RETURN
FORMAT(1X,“ENERGY” 45X, “PEAK“,9X, “CURVE COEFFICIENTS”,
127Xy “LAST /12Xy T(KEV) 735X g "POINT " 36Xy 17 47X 3727 47X," 27,
27Xy "4 47Xy 7573 14Xy “POINT /1)
FORMATU(IX g F6 o0y 3X3E7 393X s5EF43,3X4E73)
FORMAT(1X, “LSTFEL HAS BEEN CALLED TO FIT YOUR DATA WITH A LEASTSQUARES
TUARES METHOD"/)
END
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===== LSTFIT/DEPFUN TE==z=

SUBROUTINE LSTFIT
THIS PROGRAM FITS A LEAST SQUARE NTH ORDER POLYNOMIAL THRU THE
CURVES UP TO THE PEAK, AND THEN FITS THE POINTS TO THE LEFT
OF THE PEAK WITH A POLYNOMIAL THAT WILL REPRODUCE ITS
GAUSSIAN SHAPE USING ANOTHER LEAST SQUARES FIT. NO PLOTTING IS DONE.

DIMENSION CURV (100),XAXIS(100)

COMMON/GENO/D(75,20),Y(75,20),2(75,20) ,ODMAX(20),ISTOP(20)

14E(50) , ZMAX(20) ,ZLASTC20) 4JSTOP(20),XX (75,20)

COMMON/ECOF/C1(10,10),€2(10,10)

COMMON/LIMITS /NUME,NUMX

DIMENSION €(10),TEMP(500),ACCUR(S)

INTEGER ORDER

PRINT 725

READ,ORDER

DO 733 I=1,10

DO 732 J=1,10

C1(I,44)=0.

C2C(I,d4)=0.

CONTINUE

FIND THE MAXIMA FOR EACH CURVE

READ¢STO
PO 21 I = 1,NUME
DMAX(I) = 1.E=35

DO 25 J=1,NUMX
DMAX(I) = AMAX1C DMAX(I),D(J,1))
CONTINUE
CRIT = 1+E-8*% DMAX(I)
DO 27 4 = 1,NUMX
DIF = DMAX(I) - D(J,I)
DIF = ABS(DIF)
IF(DIF JLEe. CRIT) 60 TO 20
CONTINUE
ISTOP(I)=J=STO
K=ISTOP (1)
IMAXCI)=Z(K,1)
CONTINUE

DATA CAR NOW BE FITTED

READ, INK
b0 200 J=1,NUME
LI=ISTOPC(Y)
DO 180 I=1,LI
CURV(I)=D(1,4)
XAXISC1)=2(1,4J)
CALL AILSQP(XAXIS4CURVy ONE“ yLIyORDERyORDER,CyNORD,TEMP,ACCUR,yINK,
1@,2”00151)

THE CONSTANTS ARE CALCULATED FOR A CURVE

NORD=ORDER+1

DO 195 I=1,NORD
C10J,I1)=C(I)
CONTINUE
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===== (STFIT/DEPFUN ===z==

THE POLYNOMIAL ESTIMATES ARE NOW OBTAINED FOR THE LEFT OF THt PEAK

THE POINTS TO THE LEFT OF THE PEAK ARE FINISHED

bOo 210 1=1,10
C(I)=00

READy INK

READ,ORDER
DO 240 J=1,NUME
LI=ISTOP(J)

DO 220 I=LI,NUMX
CURV(I=-LI+1)=D(1I,J)

KKK = ISTOP(J)
XAXISCI=-LI+1)=2(T4d)-Z2(KKKyJ)
IFDC(YyJ) elLEeeOT1*D(LILJ)IGO0 TO 225
CONTINUE
JSTOP(J)=1
ILAST(I)X=2(1,4)
IL=JSTOP(JI-ISTOP(J) +1
CALL AILSGP(XAXIS CURV,“ONE“,IL,ORDERyORDER,C ,NORD ,TEMP,ACCUR, INK,

10,2Hee, %1)

THE CONSTANTS FOR THE CURVE TO THE RIGHT OF THE PEAK ARE KNOWN

NORD=0ORDER+1
DO 235 I=1,NORD
Celd,1)=C(1)

THE RIGHT HAND SIDE LEAST SQUARE FIT IS OBTAINED

CONTINUE
CONTINUE
PRINT 669
DO 250 J=1,NUME
PRINT 7004,ECI) yZMAX(J) g (CI1CI 1) 31=1,5),ZLAST(I),(C2¢I,41),41=1,5)
RETURN
FORMAT(2E10.%,12X,E10,.3)

FORMAT (1Xy "ENERGY 45Xy "PEAK 34Xy “UP TO PEAK COEFFICIENTS 427Xy LAST 44X,
1T 34Xy “FROM PEAK COEFFICIENTS /2X,y “(KEV)” 45Xy POINT 36Xy 17,7X,°27
2s?xv'3’,7Xv'4'y7X,’S"1&!,’POINT’,6X,‘1‘,?x,’Z',?x,‘S’,?x.'a’,7x,'
357,11

FORMATC(IX g FE ol o 3N gyET7 ¢33 3X9S5E9 343X 4F7e343X95E943)

FORMAT(1X, “LSTFIT HAS BEEN CALLED TO FIT YOUR DATA WITH A LEASTSQUARES
{UARES METHOD”/)
END



===== PLOT/DEPFUN =====
1. SUBROUTINE PLOT(NDPLOTyNDT,ND2,ND3,NYPLOT4NY1,NY2,NY3)
2o COMMON/GENOID(?S.ZQ),Y(?S,ZO),2(75,20),DMAX(ZG),ISTOP(ZG)
3 1,E(SD),ZMAX(EQ),ZLASI(ZO),JSTOP(ZG).XX(?S,ZQ)
4, DIMENSION XAXIS(75),YAXIS(75) ,MLINE (20),YUP(2) XUP(:)
S DIMENSION YPTS(75,20) 4XPTS(75,20)
6o COMMON/SCALE/CONVER
7o COMMON/LIMITS/NUME , NUMX
80 K=1
9 C
10. C FILL CURVES FOR PLOTS FROM ORIGINAL DATA
11. ¢
12, IF(NDPLOT.NE.T1)60 TO 50,
13. b0 10 I=ND1,NDZ,ND3
14. Do S J:1751
15. YPTS(JyKI=D(JyI)*CONVER
17 MLINEC(K)="SQLID”
18- :K+1
19, 10 CONTINUE
20. c
21. o FILL CURVES FOR PLOTS FROM FITTED DATA
22 C
23, 50 IF(NDPLOT eNE +1o4AND dNYPLOT.NEL1)G0 TO 800
2h e IF(NYPLOT W+ NE«1)60 TO 8&0
25. DO 20 I=NY19NY29NY3
264 bo 15 J=1,51
27, YPTS(JK)=Y(J,1)*CONVER
28, 15 XPTS(J 4K)I=XXC(J,y1)
29 MLINE(K)=1
3C. K=K+1
31. 20 CONTINUE
32 C
3. o FIND MAXIMUM FOR LIMITS OF GRAPH
24, C
35, gn LIMIT=K-1
36 YUP(2)=1QE"35
37. XUP(1)=1-E‘3S
38, YUP(1) =0,
39, xurP(2)=0.
4G e Do 100 J=1,LIMIT
41 b0 60 I=1151
42« YUP (2)=AMAXTCYUP(2) ,YPTS(1,4))
43, 60 XUP (1) =AMAXT(XUPC(T) 4 XPTS(1,44))
44 4 100 CONTINUE
45, CALL DEVSETC(“PLTTR”)
46, CALL GRAPH (XUP,1,YUP,1,2, NONE “, “BLANK”,°Z(CM) 8",
474 1 “DE/DZ(KEV/MICRONYS$SS”,3, ION ENERGY LOSS VS. DISTANCESS g4HFULL,SH
48 2TRNSP)
49, C
50. C THE CO-ORDINATES OF D VS, Y OR D VS.Z ARE DRAWN
51 ¢
52 C
53, DO 200 J=1,LIMIT
55, XAXISCI)=XPTS(I,J)
56, 150 YAXISCI)=YPTS(I,J)

57« ISR=MLINE(J)



58
59.
6Ce
61.
62

200
800

===== PLOT/DEPFUN =====

CALL GRAPHM(XAXIS,SHSCALT,YAXISy5HSCALT,NUMX,4HNONE ,ISR)
CONTINUE
CONTINUE
RETURN
END
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9
1G.
1.
12.
13.
14.
15
16.
17,
18.
19,
0
21,
22
23.
2be
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26
27
<8
29
iC.
31.
32
33.
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35.
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41.
424
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47,
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(e aN el
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473

474
475

Leo]

e NaNaly,;

58
55

56
81
25
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===== REGEN/DEPFUN =====

SUBROUTINE REGEN
COMMON/GENO/D2(75,20),¥2(75,20),22(75,20) 4DMAX(20),ISTOP(20)4E(50)
sy IMAX(Z20) yZLAST(2D) 4 JSTOP(20) 4 XX(75,20)

COMMON/GCOF/CG(15,10)

COMMON /XFL/C(20) NC
COMMON /LIMITS/NE,NUMX

READ , LOCDFN,CONV

READy, NUMS(ECID),I = T,NUM)

DATA NCZ5/

READ 4 IPRINT

GET COEFFICIENTS FROM FILE M

CALL DAFDAT(LOCDFN)

CALCULATE THE DEPOSITION PROFILES FOR EACH INCIDENT ENERGY

NE=10

DO 473 1=1,1C

IF (C6(13,1).LEe 1.0E-38)60 TO 474
CONTINUE

GO TO 475

NE=I-1

CONTINUE

DO 25 J = 1,NuUM

CALL DAMEC(E(WJ))

DX = €(2)750,

X = 0.

bo 50 1 = 1,51

Y2(I4d) = DAMX(X) * CQNV
XXCIgd) = X

X = X + DX

CONTINUE

PRINT THE QUTPUT

-

IFCIPRINT«NEe 1) GO TO 81
PRINT 55, EWJ)
bo 58 1 = 1,51
PRINT 56, I 4XX(14d),Y2(1,4J)
CONTINUE
FORMAT(// 415X, “NUCLEAR ENERGY DEPOSITION",//,
S5Xy“ION DEPOSITION y5XyF10e247/45X,
“LOCATION 47X, “DE/DX(KEV/MICRON)",//)
FORMAT (1X,I293Xy4E1543)
CONTINUE
CONTINUE
END



M O™

423

669

250
700
25

12

Z==== 11-READER ===z

A PROGRAM TO READ PARTICULAR DATA BLOCKS IN FILE 11 THAT
ARE FILED WITH BRICE CO-EFFICIENTS

DIMENSION C6(15,10),IDENT(13)
REWIND 11
READ,1
M= 1-1
IF(M JEQ@e. 0) GO TO 777
1Ie = 0
READ (11,END
IE = IE+ 1
IFCIE «LTe« M) GO TO 5
READC(T11,END = 100) LOC,NE,IDENT,CG
CONTINUE
PRINT 423 ,IDENT,LOC
FORMAT(//3X4“DATA FOR7413A6,//+” WAS READ FROM BLOCK 43Xy15,//)
PRINT 669
FORMAT (1X, "ENERGY " ,5X, “PEAK 44X, “UP TO PEAK COEFFICIENTS 427Xy LAST 44X,
1T 7+4Xy “FROM PEAK COEFFICIENTS /22X,y “(KEV) 345Xy POINT 436Xy 1 7 47X,72°
2aTXe T3 37Xy 4T 37Xy "5 314Xy "POINT 46X 3 1 37X 4727 47X, 37, 7X,746747X,"
357,41
DO 250 J=1,NE
PRINT 7001CG(13,J)’CG(1'J),(CG(KQJ),K=3,7)'CG(2’J)'(CG(KK’J),KK=8
1,120
FORMAT(IX s FbOe0y3XyE7 o3 93X y5EFe393X yE7e3,3X,5E9.3)
PRINT 25
FORMAT( DO YOU WANT MORE DATA? SAY YES.”)
READ 1Z24INST
FORMAT (AS)
IFCINSTSEQ."YEST)GO TO 27
END

1]

1
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183

I0DR
SECTION OF TxDAMEN CODE

ABSOLUTE
READ=-DIR/IODR

RDFILE/IODR

READER
READ/IODK

MAPPER
MAP/RDFILE

LISTER
LIST/ICDR

SYMBOLICS
1FILE/IODR=--ROUTINE FOR FILING COMMON BLOCKS IN 1ON CODE
PFILE/IODR--ROUTINE FOR FILING COMMON BLOCKS IN PHOTON
CODE

ENTRYS/IODR--BASIC IODR HANDLING SUBROUTINES

READ~DIR/IODR-=-WILL READ COMPLETE DIRECTORY OF ANY I0DK
FILE

ENTRYSNUM/IODR=--SAME AS ENTRYS/IODR EXCEPT SUPPORTS
PLOTNUM

DCL/IODR--STRUCTURE OF DATA BLOCKS IN IODR FILES

NPCHANGE/IODR-=-WILL CHANGE # OF POINTS IN ANY FILE

STARCHANGE/IODR~=-WILL CHANGE X,T ARRAYS IN A FILE

RDFILE/IODR-=-READS ION DATA AND PRINTS OUT

GETFIL/IGDR--READS ION DATA INTO COMMON BLOCKS

RUNSTREAMS



@PRT,S
IPRT,S
d e
@PRT,S
g .
dPRT,S

APRT,S
APRT,S
2PRT,S

@PRT,S
@#PRT S
AdPRT,S
GPRT,S

zz=ss LIST/I0ODR sz===

TADAMEN.LIST/IO0DR
T*DAMENIFILE/IODR
SEE ION
T*DAMENLPFILE/IODR
SEE PHOTON
T*DAMENLENTRYS/I0DR

T*DAMEN READ-DIR/IODR
T*DAMENSENTRYSNUM/IODK
T*DAMEN.DCL/IODR

T*DAMENNPCHANGE/IODR
T*DAMEN,STARCHANGE/IODR
T*DAMENSRDFILE/IODR
T*DAMEN.GETFIL/IODR



===z READ/ZIODR ==z===

Te ***4x*READ STATEMENTS FOR THE IODR CODE*%%ux
<

3.

4

S5 FOR THE ENTRYS/IODR SUBROUTINE :

Co

7o READ 3,FLNAME

& 3 FORMAT (13AR6)

Ge CALL IODROP(FCT,NUMFCT,FLNAME,BLOCK,RECORD,ICON,ID)
10, READ 3 ,FLNAME

11. CALL IODRRO(FCT,NUMFCT,FLNAME'BLOCKyRECORD,ICON,ID)
12 READ 3,MSG

LED) READ (S 43,END=T4)LOGMSG

14. CALL IODRRW (FCT,LOGLOC,LOGMSG)

15.

16,

17. FOR THE ENTRYSNUM/IODR SUBROUTINE:
18,

19, READ 34FLNAME
2C. 3 FORMAT (13A6)

21, READ 3 ,FLNAME

22 READ 3,MSG

23, READ(S 43,END=14)LOGMSG

2he

25

26, FOR THE NPCHANGE/IODR SUBROUTINE :
27

28, READ (=,=yEND=99) NBIN

29 READ 4 ,INST

3G, 4 FORMAT (A6)

31. IFCINST oNEs “Y7) 60 70O 1

3z,

33,

34 FOR THE STARCHANGE/IODR SUBROUTINE:
35,

360 READ(‘,",END”QQ)NBIN

37. READ 4,INST

38, 4 FORMAT (AS)

39, IFCINST +EQs “Y7)

4G.

41

42, FOR THE RDFILE/IODR SUBROUTINE :
43.

44 . READ(S5,72,END = 1000) INST

45, 72 FORMATCAG)

46, READ , IBIN,INOUT,IA,IB,IC

47, ¢

4E. IFCINST +E@s “RDFIL17) 60 TO 10

49, IFCINST +EQs “RDFILZ®) 6O TO 20

S5Ce IFCINST .E@s “RDFIL3”) 60 TO 30



19,
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3G,
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33.
34,
35.
36
37.
38
39.
4G
41.
424
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44 .
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46,
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C
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===z = DCL/ZICDR === z=

PROC
***********t**t*********************t***t***t****i******t*

THIS IS THE BOOKEEPING SECTION OF TOM HUNTER”S DATA BANK

LhEAA AL A AL RS R LSRRI R ST RS T TR SRR RGP P Ut

S U S S S L v e, - - - " — T~ —— - - — - — A Sm S W o b war wm - - ——

SET UP THE FILE CONTROL TABLECFCT) AND ITS ASSOCIATED
PARAMETERS

INTEGER RECORD ,BLOCK,NUMBUF ,FCT,LOC ,NUMFCT

INTEGER ICON/O/Zy, ID/7CNONEDZ/, FLNAMECZ2)/“IPDATA  “/
PARAMETER RECORD=50,RECP1=RECORD+ 1

PARAMETER BLOCK=14

PARAMETER NUMBUF=1

PARAMETER NUMFCT=30 + NUMBUF*(2 + RECORD*BLOCK)
DIMENSION FCT(NUMFCT)

e G — O —— A ——— A —— — A — - — o - -

THIS AREA SETS UP THE STORAGE BINS FOR THE DATA
AND THE DIRECTORY INFORMATION NECESSARY TO RETRIEVE
THE DATA STORED

INTEGER HEADER(120),DIRLOC/C/, HLOC/Z1/
PARAMETER BINSZE=308,B8INLOC=0

INTEGER MXBIN/C/

EQUIVALENCE (MXBIN,HEADER(1))

INTEGER DIREC(100),TYPE MSG(13)
EQUIVALENCE (TYPE,DIREC) 4 (MSGyDIREC(2))

INTEGER LOG(RECP1),LOGMS6(13),L0OGLOC/201/
EQUIVALENCE (LOGMSG,L06(2)) 4, (LOGLOC,LOG)

INTEGER NP(50),IWID(4)
EQUIVALENCE (IWIDJNP(4))

RIS VIS D TR M G s S AP N RN WOV T G G S L D W G G TN GUN WL S e S e G S A G W W M N I W GLL D N G G N N AN SE S W e

SET UP TABLES TO IMPLIMENT STORAGE=LOCATION-INDEPENDANT
DATA RETRIEVAL., RETRIEVAL WILL BE RY
(BIN#¥ , VARIABLE NAME , INDEPENDANT VARIABLE INDEX) TRIPLETS.

PARAMETER BNAMES=4
INTEGER BINS(BNAMES)/ “PHOTON” , “ION=-1" , “ION=2" , “ION=-3~ /
INTEGER BTYPES(BNAMES)/ 1 ’ 2 X M 4 /

CURRENTLY THERE ARE & “TYPES” OF BINS

PARAMETER NUMTYP=4

LOCATION OF THE “Bl6” T AND X NUM PTS IN THE NP RECORD
INTEGER BTLOC(NUMTYP)/ 3 v 2 v 2 4 /



2 X ) DCL[IODR SE===

58 INTEGER BXLOC(NUMTYP)/ 2 ’ 1 v 1 ' 3/

5%

60, PARAMETER MXVB=10

61, INTEGER VABS(MXVB,NUMTYP),VABLOC(MXVB,NUMTYP) ,VABREC (MXVB,NUMTYP)

62 . ,VABNPT(MXVB NUMTYP)

63,

64, c SET UP FOR PHOTON BIN TYPE

65, PARAMETER PN=9

66, INTEGER PVAR(PN),PVLOCC(PN) ,PVRECC(PN),PVYNPT(PN)

67 EGUIVALENCE (PVAR,VABS),(PVLOC,VABLOC),(PVREC,VABREC),

68 . (PVNPT,VABNPT)

6G. DATA PVAR/ “F 7, E73 U 4 Y17, X", “ADBTMP“,“TEMP ", " TM",“Y"/

70 DATA PVLOC/257,267,269, 277, 285, 293, 1 251, 256/

71. DATA PVREC/ 2, 2, 2, 2, 2y 2, 1y 2y 1/

72 DATA PVNPT/ 1 4, 1, 1 4, IX",71IX", 1X", “BIG~, T, 24

73,

The c ION=-1 TYPE BIN

75. PARAMETER I1N=6

76 INTEGER ITVARCIIN),ITLOCCIIN)Y JI1RECCITN)YZIINPTCITN)

77. EQUIVALENCE (ITVAR,VABS(1,2)),(I1LOC,VABLOC(1,2))

78, . ,(I?RFC,VABREC(1 2)), (11NPT,VABNPT(1 2

79, DATA IIVAR/TFT T, “FF ,"E”,"T" ,“%X",”DEPX"/

8C. DATA I11LocCc/ 231, 205,209,213 ,21?, I

81. DATA I1TREC/ 4 4, &4 4 4 4 4 , 1 , 1 7

82 DATA IINPT/ 2 , 2 4 2 4 2 4+ 1, “BIG” [/

83

84. c ION=-2 TYPE BIN

55 PARAMETER IZN=6

86, INTEGER IEVAR(IZN),IZLOC(IZN),IZREC(IZN),IZNPT(I?N)

87 EQUIVALENCE (I2VAR,VABS(1,3)),(I2LOC,VABLOC(1,3))

88, . ,(12REC,VABREC(1 3)) (IZNPT VABNPT(1,3))

8G. DATA I2VAR/ TgMP” “FT%y  “FF"y “E7, 17, Tx”° /

9GC. DATA 12L0C/ 1 , ¢51 , 255 , 259 , 263 , 267 /

91. DATA I2REC/ 1 , b 4 4 4 1/

92 DATA I2NPT/“B1G”, 2 2 2 2 1 7

93,

94, C ION=-3 TYPE BIN

95 PARAMETER 13N=7

964 INTEGER I3VARCIZN) ,I3LOCCIIN) ,I3RECCIZN) J2IZNPTCIIN)D

97« EQUIVALENCE (I3VAR,VABS(1,4)),(I3LOC,VABLOC(1,4))

984 . s (IBREC,VABREC(1,4)) ,CI3ZNPT,VABNPT(1,4))

99, DATA I13VAR/TTEMP®, “TA", “Y~ , “F1° , “FF* , “E° , “T1°/
100G, DATA I3LOC/ 1 , 267 4 271 251 255 , ?59 , 263 /
101. DATA I3REC / 1 P & U b 4 /
102. DATA I3NPT /°B1G7, & 4, 3 , 2 2 2 2/

163, END



38,
39.
40.
41,
42
43.
44,
45,
46 .
47
48,
4.
50,
51
52
53.
S54.
55.
56
57.

===== ENTRYS/IODR =====

SUBROUTINE ENTRYS(NUMREC,ARY ,JTYPE,NBIN,NAMVAR,IVAR,NPTS)
INCLUDE IODR,LIST

INTEGER NUMREC,ARY(50,1),ITYPE

INTEGER NBINyNAMVAR,IVARNPTS,BUFFER(50),BTYPE
INTEGER TYP NDX,y VBL NDX

G e N R A G S ST ek Gn GED GmE NS YR M WS M W G W G SN A G G G S A T G G W S G W S W W WSS S G N I WS R G W A e A W

ENTRY OPEN
READ 3 ,FLNAME
FORMAT(13A6)

CALL IODROP(FCT 4 NUMFCT,FLNAME ,BLOCK,RECORD,ICON,ID)
RETURN

S W O D GNP G GE GS  S a G S G S GE N S I D s Y AL WS G s G G S AU WS e Weh WS E NS GEN AR . S W W S WS A WS W W SN A

ENTRY REOPEN
READ Z4FLNAME
CALL IODRROCFCT,NUMFCT ,FLNAME ,BLOCKyRECORD,ICON,ID)
* % RESET PARAMETERS %
CALL 1O0ODRRR(FCT,0,HEADER)
HLOC=MXBIN+1
DIRLOC=MXBIN=®2
** UPDATE THE LOG LOCATION POINTER
CALL IODRRR(FCT,200,L06)
RETURN

. I S W U W O o A . G T G R G L G e G G . GEN P D A N N L G WU S -

S T W G g S I S R SR B R G W TP e S G G W N S R G G R G G GHE G W G R W e W e W

ENTRY OPN BINCITYPE)
Kkk gk ok okok DO THE BOOKEEPING *hxkxnkkkrkhAkAhhrkdkhs

MARK DOWN THE TYPE AND FILE THE HEAD RECORD
TYPE=1ITYPE

MXBIN=MXBIN+1

HLOC=MXBIN+1

HEADER(HLOC)I=TYPE

Loc=0

CALL IODRRW(FCT,0,HEADER)

CALL IODRRW(FCT,1,HEADER(51))

WRITE THE DIRECTORY INFO AND FILE
** READ THE MESSAGE #*x*
READ 3,MSG
DIRLOC=MXBIN®Z
CALL IODRRW( FCT,DIRLOC,DIREC)
DIRLOC=DIRLOC+
CALL IODRRW(FCT,DIRLOC,DIREC(51))
CALL IODRCL(FCT)

SET THE LOC COUNTER FOR SEQUENTIAL FILING



===== ENTRYS/IODR =====

58. LOC=MXBIN®*BINSZE

5%9.

60. RETURN

61 [ *hkkkkkkkkk¥k  END OF SUBROUTINE ROOK KP bk nhhhhhhhhkrhhn
620 C -----------------------------------------

63,

64 o

65 (  escmrmmmcm et et —————

66, ENTRY FILE (ARY,NUMREC)

67

68, b0 100 I=1,NUMREC

69 CALL IODRRW(FCT,LOC,ARY(1,1))

7C. LOC=LOC+1

71, 120 CONTINUE

72 RETURN

72,

74 . C 122 2TTE END OF SUBROUINE FILE *xkkkhhhkhhkhhhhhhhhhtkki
75.

76. C -----------------------------------------------------
77,

78,

79.

56. C ----------------------------------------------
81 ENTRY CLEAR

82 CALL IODRCL(FCT)

L RETURN

84«

850 C ““““““““““““““““““““““““““““““““““““““““““
&6

87

88 s

89,

9&0 C ““““““““““““““““““““““““““““““““““““““““““
91, ENTRY LOGIN

G2 bo 12 121,50

93, READ(S5 4 3,END=14)LOGMSG

G4« CALL IODRRW (FCT,LOGLOC,LOGMSG)

95, LOGLOC=LOGLOC+T

96, 12 CONTINUE

97«

98, C *x FILE THE LOGLOC =+

99 . 14 CONTINUE
1C0. CALL IODRRW (FCT,200,L06)

101, CALL IODRCL(FCT)
1062. RETURN

103.
1040 €  meemcmrmmccrcr et c e cmtrrc e rc e cccrcc e e -
1C5.

106.

107. C ---------------------------------------

108. ENTRY GET LOG

109,

11C. PRINT 131

111. 131 FORMAT( 17)

112.

113, c *%k PRINT THE LOG %%

114. DO 133 LOC=201,L06LOC



115,
116.
117,
118,
119.
120.
121.
122.
123,
124,
125.
126,
127,
128,
129.
130.
131,
132.
133.
134,
135,
136.
137,
138,
139.
140.
141,
142,
143,
144,
145,
146,
147,
148,
149.
150.
151.
152.
153.
154,
155,
156,
157,
158.
159
160,
161,
162,
163.
164.
165,
166.
167.
168,
169
170.
171.

132
133

140

142
141

[ge B o B oo}

210

250

o

===== ENTRYS/IODR =====

CALL IODRRRC(FCT,4LOC,LOGMSG)
PRINT 132,L06MSG
FORMAT (13X ,13A6)

CONTINUE

**% PRINT THE DIRECTORY *+*

PRINT 140

FORMAT (" “,/1,° BIN TYPE CONTENTS )

DIRLOC=2*MXEIN

DO 141 LOC=2,DIRLOC,?2

CALL IODRRR(FCT4LOC,DIREC)

I=L0C/2

PRINT 142,1,TYPE,MSG

FORMAT(’ ',Ié,ZX,Aé,' ———— ’113A6)
CONTINUE

RETURN

Rt R R R el e R i S S ——

D I G S G WD SEL G mu G w GE M GES RM W L GRS G WIS W G G G WS W e W W W G e W N W W G N I M W WS W G Wi W W G S D M e e

ENTRY FILL(ARY NBIN,NAMVARJIVARyNPTS,BTYPE)
*%k% FILL THE ARRAY,ARY, FROM BIN NUMBER NBIN
AND VARIABLE OF NAME NAMVAR AND FROM INDEPENDANT VARIABLE VALUE
OF IVAR. RETURN THE NUMBER OF VALID POINTS,NPTS, AND BIN TYPE

CALL FND TYP(NBIN,BTYPE)
CALL FND LOC(NAMVAR)

** SET THE NUM OF PTS
NN=VABNPT(VEL NDX,TYP NDX)

IF (NN oLTe 50) NPTS=NP(NN)

IF (NN oEQ. “IX” ) NPTS= IWID(IVAR)
IF (NN «NE. “BIG7) GO TQ 210
NN=BXLOC(TYP NDX)

NPTS=NP(NN)

CONTINUE

CALCULATE LOCATION OF VARIABLE IN FILE

LOC= VABLOC(VBL NDX,TYP NDX) + (IVAR = 1)*VABREC(VEL NDX,TYP NDX)
LOC=NBIN®*BINSZE + LOC

FILL THE ARRAY

N R PER V=VABREC(VBL NKDX , TYP NDX)

DG 250 J=14N R PER V

CALL IODRRR(FLT,LOC,ARY(1,4))

LOC=LOC+1

CONTINUE

RETURN

ENTRY XFILLCARY,NBIN,NAMVAR,IVAR NPTS,BTYPE)
*%% FILL THE ARRAY,ARY, FROM BIN NUMBER NBIN
AND VARIABLE OF NAME NAMVAR AND FROM INDEPENDANT VARIABLE VALUE



172,
173,
174.
175.
176,
177.
178,
179
186,
181
132
183.
18‘..
185,
186.
187,
188,
18G9.
19C.
191,
192.
193,
194,
195,
196,
197.
198,
199.
200.
201,
202.
203
204.
2G5,
206,
207,
208,
209,
210,
211.
212.
213.
214,
215,
216.
217.
218,
219.
220,
221.
d2de
223,
224 .
225
2c6e
227,
228.

350

[ e

===== ENTRYS/IODR =====
OF IVAR. RETURN THE NUMBER OF VALID POINTS,NPTS, AND BIN TYPE

CALL FND TYP(NBIN,,BTYPE)
CALL FND LOC(NAMVAR)

*%* SET THE NUM OF PTS
NN=BETLOC(TYP NDX)
NPTS=NP(NN)

CALCULATE LOCATION OF VARIABLE IN FILE
LOC=NBIN*BINSZE + VABLOC(VBL NDX , TYP NDX)

FILL THE ARRAY

DO 350 JJI=1,NPTS

CALL IODRRR(FCT,LOC,BUFFER)
ARY(JJ y1)=BUFFER(IVAR)
LOC=LOC+

CONTINUE

RETURN

L R . CED WD wa G S W WS S L W G SR VEN RS MR W WEE W G G G G G M W S WD G W GRS G W e W

Y e G- G AT TR TR G AR Sy YR WP N R G W N A S W . - -

ENTRY TFILL(ARY,NBIN,HTYPE,NPTS,NTPTS)

CALL FND TYP(NBIN,BTYPE)

**FIND THE BINLOC AND VECTOR SIZE OF VARIABLE

** NOTE THAT THE BIG6 ARRAY SHOULD ALWAYS START IN

LOCATION #1. ALSO NOTE THAT 250 RECORDS ARE ALWAYS RETURNED
LOC=NBIN*BINSZE + 1

CALL IODMRR(FCT,LOC,ARY,250)

** SET THE NUM OF PTS
NN=BXLOCCTYP NDX)
NPTS=NP(NN)

NN=BTLOCCTYP NDX)
NTPTS=NP (NN)

RETURN

e W S e D G G G A AN SR G G G R R G G R W WS I SIS G R A AR W D D W G W W R R M W

ENTRY GET TYP(NBIN,BTYPE)
CALL FND TYP(NBIN,BTYPE)
RETURN

O W U - —— - G W . — -

ENTRY CHG REC(NBIN,NLOC,ARY)
LOC=NBIN*BINSZE + NLOC
CALL IODRRW(FCT,LOC,ARY)
ITIB=BINSZE
PRINT 1,NBIN,NLOC,LOC,IIIB



229
23C.
231.
232.
233.
234,
235,
236,
237,
238,
239,
240
241,
242,
243,
244,
245 .
246,
47,
248,
249
250,
é57%.
252,
253,
254,
255.
256,
257,
258,
259,
260 .
261,
262,
263,
264,
265,
266,
267
268
269,
270
c?1.
272
273,
274,

—mmw= ENTRYS/IODR Tz =
1 FORMAT(” BIN-# “,12,° LOCATION”413,° WAS CHANGED*/
e 4+ IODR LOCATION IS “,I4,° BIN SIZE 1S°,14)
RETURN
{ comecmcccccmnmmcccncn e e m— e —r————— ——
c ...................................................

SUBROUTINE FND TYP(NBIN,BTYPE)
INTEGER NBIN,BTYPE
¢ FIND THE TYPE OF BIN
HLOC=NBIN+1
BTYPE=HEADER(HLOC)

¢ FIND THE BINDEX FROM THE TYPE
DO 310 TYP WNDX=1,BNAMES
IF(BTYPE +EQe BINSCTYP NDX) ) 60O TO 320

318 CONTINUE
TYP NDX=0
PRINT 311,BTYPE
31 FORMAT(” BIN OF TYPE “,Ab,” NOT FOUND”)
STOP BADBIN
320 CONTINUE
TYP NDX=BTYPES(TYP NDX)
C ** RETRIEVE THE NUM OF PTS RECORD
LOC=NBIN*BINSZE
CALL IODRRRCFCTHLOCyNP)
RETURN
{  e~mcmcccmc i mmmmrcemcemc et r e m e, — —— e —— e —————
{ —emmccccccmrccmccccc s e cccr e mcc e, ————————————

SUBROUTINE FND LOC(NAMVAR)
INTEGER NAMVAR
C **FIND THE BINLOC AND VECTOR SIZE OF VARIABLE
DO 330 VBL NDX=1,MXVB
IF ( NAMVAR +EQs VABS(VBL NDX,TYP NDX) ) RETURN
33¢ CONTINUE
PRINT 331,NAMVAR,NBIN,BTYPE
331 FORMAT(“ NO VARIABLE “,A6,° IN BIN# “,I3,” OF TYPE “4AB)
STOP BADVAR



===== ENTRYSNUM/IODK =====

Te SUBROUTINE ENTRYS(NUMREC,ARY,ITYPE)

Ze INCLUDE 10DR

3.

4o INTEGER NUMREC,ARY(50,41),ITYPE

S

6. C ------------------------------------------------
7o ENTRY OPEN

& READ 3 ,FLNAME

Fe 3 FORMAT (13R6)

10 CALL IODROPC(FCT 4 NUMFCTFLNAME,BLOCK,RECORDsICON,ID)
11. RETURN

12.

130 C --------------------------------------------------------
144 ’

15.

16,

17. C --------------------------------------------------
18, ENTRY REOPEN

19. READ 3 ,FLNAME :

20, CALL IODRROCFCT,NUMFCT,FLNAME BLOCK,RECORDyICON,ID)
21, ¢ *k RESET PARAMETERS *»*

22 CALL IODRRR(FCT,0,HEADER)

23, HLOC=MXBIN+1

2he DIRLOC=MXBIN*Z

25, ¢ *%x UPDATE THE LOG LOCATION POINTER

c6e CALL IODRRRCFCT,200,L06)

27 RETURN

28,

29, € e e e e e e m— e ——— e
3C.

31

32. L et PR DR L Tl e e e L S
33, ENTRY OPN BINCITYPE)

34, C * ok ok d ko ek 00 THE BOOKEEPING %t de Wk kT de ok ke Wk e ko b ok
35,

36 C MARK DOWN THE TYPE AND FILE THE HEAD RECORD

37, TYPE=ITYPE

38, MXBIN=MXBIN+I1

39, HLOC=MXBIN+1

40 HEADER(HLOC)=TYPE

41, L0C=0

424 CALL IODRRWC(FCT,0,HEADER)

43, CALL IODRRW(FCT,1,HEADER(51))

b
45, C WRITE THE DIRECTORY INFO AND FILE

46 C ** READ THE MESSAGE *=x
47 READ 3,MSG

48, DIRLOC=MXBIN*®

49 . CALL IODRRW( FCT,DIRLOC,DIREC)

5G. DIRLOC=DIRLOCH

51. CALL IODRRW(FCT,DIRLOC,DIREC(51))

52, CALL IODRCL(FCT)

53.

54.

55, C SET THE LOC COUNTER FOR SEQUENTIAL FILING

56 LOC=MXBIN*BINSZE

57



=====  ENTRYSNUM/IODR =====

58, RETURN

5G. C AxkkkkhkkxkAx  END OF SUBROUTINE BOOK KP hkkhrxhkdkkdrhhhnds
6C. L et T L S

61

62,

630 C ----------------------------------------

64 ENTRY FILE C(ARYyNUMREC)

65.

66, 00 160 I=1,NUMREC

67, CALL IODRRW(FCT,LOC,ARY(1,I))

68. LOC=LOC+1

69. 120 CONTINUE

70, RETURN

71.

?2. C Kk Kk kode N END OF SUBROUINE FILE *ddkkhdkhkbhhkkkhhkrthkhik
73,

7‘0. € e e em
75,

76

77,

78 (e e e
7%, ENTRY CLEAR

8C. CALL IODRCL(FCT)

81. RETURN

82

83- € e e c—————
84

85,

&6

87

88. € mescet e e e m——————
8G9, ENTRY LOGIN

90 . DO 12 1=1,50

91 READ(5,3,END=14)LOGMSE

92, CALL JODRRW (FCT,LOGLOC,LOGMSG)

93, LOGLOC=LOGLOC+T

G4 12 CONTINUE

95

96, ¢ *% FILE THE LOGLOC =*%

97, 14 CONTINUE

98, CALL IODRRW (FCT,200,L06)

99, CALL TIODRCLC(FCT)
10C. RETURN
101.
1520 L e L
103.
104.
1:35. € et e
106, ENTRY GET LOG
107.
108, PRINT 131
109 121 FORMAT (1)
11GC.

111, C *% PRINT THE LOG w*»

112. DO 133 LOC=201,L0GLOC

113, CALL IODRRR(FCT4LOC,LOGMSG)

114, PRINT 132,LO0GMSG



===== ENTRYSNUM/IQODR =====
115. 132 FORMAT(13X,13A6)
116 133 CONTINUE
117.
118, ¢ *%x PRINT THE DIRECTORY x»»
119, PRINT 140
12C. 140 FORMAT (" “,//,° BIN TYPE CONTENTS )
121, DIRLOC=2*MXHIN
123, CALL IODRRR(FCT4LOC,DIREC)
124 I=L0C/2
125 PRINT 142'11TYPE’MSG
126, 142 FORMAT (7 “,1642X93A647 —===  “,1346)
127 141 CONTINUE
128, RETURN
129. C ----------------------------------------------------------

130, END



1.
Za
3.
4
54
b
7e
&

e
10.
11.
12.
13.
14,
15.
16,
17.
1&.
19
20
21
224
23,
24
25
26
27
28,
29,
30.
31
32
33,
34,
35,
36
37.
38.
9.
40
41,
42,
43,
44,
45,
464
47,
48
4G,
5C.,
51e
52
53.
S4a
55
56
57«

===== GETFIL/IODR =====

SUBROUTINE GETFIL(IBIN,INST)

COMHON/BAS/T(ZDD),E(ZDG),FT(ZOQ),POH(ZOO),PR(ZCO),TEHP(SQ,ZSO),
g DEPX(50,200),DELC200),X(200),FF(200)

COMMON/VAR/DT DX yBB4NX
COMMONIION/ISPEC'EMN.SIG,EHIN,EMAX,NE,FL,R,A,W,NPLUS

COMMON/STAN/ST(250) ySX(50) yNSTyNSX,STP(50) NTP
COMMON/OUT/NT2TA(250) 4yNY,Y(250)

INTEGER BTYPE

IFCINST +EQ. “RDFIL1T) 6O TO 10
IFCINST «EQe “RDFILZ”) 6O TO 20
IFCINST +EGs “RDFIL3”) 60 TO 30

ION 1 TYPES DEPOSITED ENERGY , DPA RATES yETC

-,y Y ™

[ ]

CONTINUE
CALL TFILLCTEMP,IBINyIHEAD,IX,IT)
CALL FILLCFT,IBIN,“FT”,1,NP,BTYPE)
CALL FILLCFF,IBIN, FF*,1,NP,BTYPE)
CALL FILL(E,IBIN,”E“,1,NP,BTYPE)
CALL FILL(T,IBINy T ,1,NP,BTYPE)
NE = NP
CALL FILL(X,IBIN,“X”"y1,NP,BTYPE)
NX = NP
bo 100 1 1,200
po 100 J 1456
100 DEPX(Jd,I) = TEMP(J,I)
PRINT 200, IBIN,BTYPE,NE,NX
200 FORMAT(// 4" FROM BIN # “,I5,° OF TYPE “4A64//,
1 3X,15,7 TIME POINTS AND “,I5,° X POINTS WERE READ-,//)
GO TO 100GGC

10N ¢ TYPES INT DEPOSITED ENERGY, DPA, ETC

N Y O

) CONTINUE
CALL TFILLCTEMP,IBINyIHEAD IX,IT)
CALL FILL(FT4IBIN, FT”,1,NP,BTYPE)
CALL FILLCFFyIBIN, FF“,1,NP,BTYPE)
CALL FILLCE,IBIN,“E”,1,NP,BTYPE)
CALL FILL(T,IBIN,“T”,1,NP,BTYPE)
NE = NP
CALL FILL(X,IBIN,"X“,1,NP,BTYPE)
NX = NP
PRINT 200, IBIN,BTYPE,NE NX
60 To 1000

ION 3 TYPES TEMPERATURES

Ww OO M

0 CONTINUE

CALL TFILL(TEMP,IBIN,IHEAD,IX,IT)
CALL FILLCFTLIBINy FT 314NP,BTYPE)
CALL FILLCFF4IBIN, FF“,14,NP,BTYPE)
CALL FILLCESZIBINy E”y14NPyBTYPE)
CALL FILLC(T,IBIN,“T",1,NP,BTYPE)
NE = NP

CALL FILLCTA,IBIN,"TA”,1,NP,BTYPE)



===== GETFIL/IODR =====
58, NST = NP
59. CALL FILL(Y,LIBIN,“Y ,1,NP,BTYPE)
6G. NSX = NP
61, PRINT 200, IBIN,BTYPE,NST,NSX
62 1000 RETURN

63, END



1.

3
be

be

T

Ee

9
1C.
11.
12.
13.
14,
15,
16.
17.
18.
19.
2G
cl.
2l
23,

24

=z=== NPCHANGE/IODR =====

INTEGER BTYPE,NPTS(50)
NPTS(33=15

NPTS(4)=115

NPTS(1)=15

NPTS(Z2)=115

CALL REOPEN

1 CONTINUE
PRINT 2
2 FORMAT(” TYPE IN A BIN NUMBER”)

READ (=, =,END=99) NBIN
CALL GET TYP(NBIN,BTYPE)
PRINT 3,NBIN,BTYPE

3 FORMAT(“ OK TO CHANGE BIN”,I3,70F TYPE ,A6,°27)
READ 4 ,INST
& FORMAT (AG)

IFCINST «NEe “Y7) 60 TO 1
CALL CHG REC(NBIN,O,NPTS)
60 TO 1

99 CONTINUE
CALL CLEAR
STOP DONE
END



===== RDFILE/IODR =====

1. COMMONIBASIT(ZDO),E(ZOO),FT(ZDB),POW(ZDD),PR(ZQQ),TFMP(SO,ZSO),
Ze & DEPX(50,200),0EL(200) ,X(200),FF(200)

3. COMMON/VAR/DT,DX,BB,NX

AN COMMON/ION/ISPECEMN ySLIGEMIN,EMAX yNEyFLyRyAyWoNPLUS
5. COMMON/STAN/ST(25G) ySXC(50) yNSToNSX,STP(50) {NTP

6o COMMON/OUT/NT,TAC250) ,NY,Y(250)

7 INTEGER BTYPE

g c

9. CALL REOPEN

1C. ¢

1. 4 CONTINUE

12. READ(S472,END = 15G00) INST

13, 72 FORMAT(AG)

14, READ , IBIN,INOUT,IA,IB,IC

15. o

16. C

17 IFCINST +EQe “RDFILTZ) GO TO 10
1&. IFCINST LEQ. “RDFIL27) GO TO 20

19. IFCINST +EG@e “RDFIL3”) GO TO 30

20 C

21 c ION 1 TYPES DEPOSITED ENERGY , DPA RATES LETC

22 c
23. 10 CONTINUE
24, CALL TFILLC(TEMP,IBIN,IHEAD ,IX,IT)
25, CALL FILL(FT,IEBIN,”FT“,1,NP,BTYPE)
b CALL FILLCFF,IBIN,"FF ,1,NP,BTYPE)
27 CALL FILLCELIBIN, E”,1,NP,BTYPE)

2& . CALL FILL(T,IBIN,"T“,1,NP,BTYPE)
290 NE = NP
30. CALL FILL(X,IBINo“X“41,NP,BTYPE)
1. NX = NP
32, b0 100 I = 1,20¢C
33, 0o 100 4 = 1,50
34, 100 DEPX(Jd,I) = TEMP(J,I)
35, PRINT 200, IBIN,BTYPE,NE ,NX
36, 200 FORMAT(//4" FROM BIN # “,15,° OF TYPE < ,Ab6,//,
37 1 3Xy15,7 TIME POINTS AND “,1I5,° X POINTS WERE READ”,//)
38, IFCINOUT «LTe 1) 60 TO 4

39, GO TO (1,243),INOUT
40, 1 PRINT 400

41, 400 FORMAT( 17,//,° 1 TIME ENERGY FLUX SPECTRUM 4/ /)
42 DO 410 I = 1,NE
43, 410 PRINT 401,14 TCI) ECI)yFTCI),FFCID

L, 401 FORMAT(IS5,7E10.4)
45, GO0 TO 4

46, 2 PRINT 500

47 500 FORMAT("17,//," TIMg FUNCTIONS AT VARIOUS X VALUES®,//)
48, PRINT 501, (X(J)yd = IA,1IB,IC)

4G . 501 FORMAT(//315X46E10444,77)

50 PO 510 I = 1,NE

51, 510 PRINT 401,1,T(I),(DEPX(J,1),J = IA,IB,IC)

52 60 TO &4

53, 3 PRINT 600

5644 600 FORMAT("17,//,° X FUNCTIONS AT VARIOUS TIMES®,//)
55, PRINT 501,(TC(4),J = IA,IB,IC)

56 DO 610 I = f4NX

57, 610 PRINT 4071414XCI)y(DEPX(I,4d)4d = IA,IB,IC)



58
59,
6C.
61,
62
63,
64,
65,
66
67,
68,
6G.
70,
71e
72
73
Tha
75,
76
77
78
7G.
80,
&1,
82
82,
84
85,
&6
874
&8
89,
9C.
91,
G2
93,
94,
95,
96
97.
98
99 .
10C.
101.
102,
103,
104,
105.
106,
167
108.
109,
110,
111
112,
113,
114.

===== RDFILE/IODR =====
GO TO 4

ION ¢ TYPES INT DEPOSITED ENERGY, DPA, ETC

N oY OO

0 CONTINUE
CALL TFILL(TEMP,IBIN,IHEAD,IX,IT)
CALL FILLC(FTLIBIN,“FT“,1,NP,BTYPE)
CALL FILLCFF4IBINy FF ,14NP,BTYPE)
CALL FILLCELZIBINy E“4y1,NP,BTYPE)
CALL FILL(T,IBIN, T ,1,NP,BTYPE)
NE = NP
CALL FILL(X,IBIN,y X ,14NP,BTYPE)
NX = NP
PRINT 200, IBIN,BTYPE ,NE,NX
IFCINOUT +LTe 1 ) GO TO &
60 TO (11,22,33)Y,INOUT
11 PRINT 400
bO 710 I = 1,4NE
710 Prat¥ 401,1,TCI),ECI)oFTCI),FF(I)
GO TO 4
22 PRINT 5CO
PRINT 501, (X(J),d = 1A,1B,1C)
b0 810 I = 1,NE
810 PRINT 401,41 ,T7C1),(TEMP(J,1),J
GO0 TO 4
33 PRINT 600
PRINT 501,(7C¢4),J = TA4IB,IC)
DO 910 1 = 14NX
910 PRINT 401414 XCI)3(TEMP(I,4d),J
GO TO 4

IA,IB,IC)

IA,IB,IC)

1]

ION 3 TYPES TEMPERATURES

0 CONTINUE
CALL TFILL(TEMP,IBIN,IHEAD IX,IT)
CALL FILL(FT,LIBIN,"FT 41,NP4BTYPE)
CALL FILLC(FF,IBIN,“FF“,14NP,BTYPE)
CALL FILL(E,IBIN,“E”,1,NP,BTYPE)
CALL FILL(T,IBIN, T”,14NP,BTYPE)
NE = NP
CALL FILLCTALIBIN,"TA y14NP,BTYPE)
NST = NP
CALL FILLCYZIBIN, Y ,1,NP,BTYPE)
NSX = NP
PRINT 200, IBIN,BTYPE,NST,NSX
IFCINOUT oLTe 1) 60 TO 4
GO TO (1114222,333),1IN0OUT
111 PRINT 400
DO 210 I = 1,NE
210 PRINT 401,1,TCI)LECI) o FTCIDSFFCI)
60 TO 4
222 PRINT 500
PRINT 501, (YWJ),d = IA,IB,IC)
DO 310 I = 14NST
310 PRINT 40T,1,TACI)y(TEMP W ,1),J = IA,IB,IC)
60 T0 4
333 PRINT 600



115,
116,
117.
118.
119.
120,

=z=z== RDFILE/IODR ====z=z

PRINT 501, (TACS)yJ = IA,IB,IC)
po 1310 1 = 1,NSX

GO TO &
CONTINUE
END

TA;IB,1C)



====xz= READ-~DIR/IODR =====

CALL REOPEN
CALL GET LOG
STOP DONE
END



2o
3.
4o
5

7.

8e

Ge
10.
1.
12.
13.
14,
15.
16
17.
18,
19.
2C.
1.
22
23,
24
25,
26

(9]

1522

200

99

203

z=====  STARCHANGE/IODR =====

INTEGER BTYPELNPTS(50)

COMMON/STANIST(ZSO),SX(SQ),NST,NSX,STP(SO),NTP

NPTS(3)=15
CALL REOPEN
CALL STARAY

CONTINUE

DO 200 NBIN=1,27

PRINT 1522

FORMAT(” TYPE IN A BIN#”)
READ(=,=-,END=G9)INBIN

CALL GET TYP(NBIN,BTYPE)

IF (BTYPE «NE, “ION=-37) 6O TO 200

PRINT 3,NBIN,BTYPE

FORMAT(® OK TO CHANGE BIN“,I4,”

READ &4INST
FORMAT (AG)
IFCINST .EQ., “Y7)

«CALL CHG REC(NBIN,271,5X)

CONTINUE

GO T0 1
CONTINUE
CALL CLEAR
STOP DONE
END

OF TYPE “,A6,727)
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1.
e
3.
be
5
€
7e
8o
Ge
10.
11.
1<,
13.
14,
15,
16.
17,
18.
19.

21.
éle.
23
24
25,
26
27
28
29,
3G,
31
32.
33.
34,
35
36,
37
3g.
39,
40,
41,

ADDITION
SECTION OF T*DAMEN CODE

ABSOLUTE
ADDITION
READER
READ/ADD
MAPPER
MAP/ADDITION
LISTER
LIST/ADDITION
SYMBOLICS
ADDMASTER ~-~CALLS EITHER ADDTEMP OR ADDDEP
ADDTEMP --READS AN ION-3 FILE OR A PHOTON FILE AND
ADDS THE RESULTS TOGETHER AND FILLING
THE PHOTON ARRAY; FILES RESULT AS AN
ION-3 FILE
ADDDEP --READS AN ION-1 FILE OR ION-Z FILE AND ADDS

RESULTS TOGETHER, ALSO ADDS DISPLACEMENTS

FILES RESULT AS ION=-2 FILE
ENTRYS/IODR--BASIC SUBROUTINE FOR IODR HANDLING
DCL/IODR ~=-BASIC FILE STRUCTURE FOR IODR DATA BLOCKS

RUNSTREAMS
RUNADDITION



===== [ IST/ADDITION =====

dPRTyS TXDAMENLLIST/ADDITION
DPRT,S TXDAMENCADDMASTER
GPRT S T*DAMENLADDTEMP
AdPRT,S T*DAMENCADDDEP

@PRT,S TxDAMEN.,ENTRYS/IODR

o e SEE FILING

@PRT,S T*DAMEN.DCL/IODR

d . SEE FILING



L

3.
4

G
7o
8

10.
1.
12.
13.
T4,
15.
16.
17.
18
19.
20,
A
i
23.
24,
25
26
é7.
28
S
3C.
3.

A

===== READ/ADDITION =====

%k x*k*READ STATEMENT FOR THE ADDITION CODE*x%xk#w%

FOR THE ADDMASTER SUBROQUTINE:
FORMAT(AG)

IFCINST EQ. “ADDTEM”) CALL ADDTEM
IFCINST .EQ. “ADDDEP”) CALL ADDDEP

FOR THE ADDTEMP SUsROQUTINE :

READ IN BIN NUMBER

FOR THE ADDDEP SUBROUTINE:

READ(S5 ,=,END = 400) IBIN

FOR THE ENTRYS/IODR SUBROUTINE :

READ 3 ,FLNAME

FORMAT (13A6)

READ 3 ,FLNAME

READ 3,MSG

READCS ,3,END=14)LOGMSE



===== MAP/ADDITION =====

FMAPXMAP MAP s TADAMEN ,ADDITION

IN T*DAMEN .ADDMASTER, «ADDDEP, «ADDTEMP
IN T*DAMENCENTRYS/IODR
END



2

e

795

6o
7

9
1G.
1.
12.
13,
14,
15.
16.
17
18.
19.
2C,
2t
22
23,
b
25
26,
27
28
29.
30.
31.
3¢
33,
34
35,
36.
37.
38,
39.
4C.
41,
42
43,
44,
45,
4é.
47
48,
49.
5C.
51
52
53,
She
55
56
57

el

333

[0 2 o T o TIPSV 3

el aNale

250
300

¢

209
Txz== ADDDEP ST=z==

SUBROUTINE ADDDEP

DIMENSION DEP(50,250),SUMPEP(50,250)
T LTQO,x200)

INTEGER NPTS(S5()

COMMON/ADDVAR/ TEMP(50,25C) ,SUMTEM(50,250),ATT(50)

1 1 TAC2GE) ,,Y(50)
EQUIVALENCE (SUMTEM,SUMDEP)  (TEMP,DEP)

SET SUM ARRAY EGQUAL TO ZERO
DO 333 1 1450
DG 333 1,250
SUMDEP(I,J4) =

READ IN BIN NUMBER

2.0

I =1
READ(S5,~,END = 400) IBIN

READ HEADER AND TEMPERATURE ARRAY FROM STORAGE
CALL TFILL(DEP,IBIN,IHEAD,IX,IT)

IS THE BIN ONE CREATED BY A DEPOSITION RUN
IS THE BIN ION OR PHOTON

IF(I +EQe1) IFIRST = IHEAD
IFCIHEADLNELIFIRST) GO TO 1000
IFCIHEAD «EGe “ION=17) GO TO 200
IFCIHEAD oEde “ION=27) GO TO 200
PRINT 10

FORMAT(” A BIN WAS CHOSEN FOR SUMMATION WHICH DID NOT Y
1 ,° COME FROM A DEPOSITION OR TIME INTEGRATED DEPOSITIONT)

RETURN

CALL FILLC(T,ZIBINy T 31,NP,BTYPE)
NPTS(2) = NP

CALL FILL(X,IBINy X 414NP+BTYPE)
NPTS(1) = NP

DO 300 1 = 1,50

00 250 J = 1,200
SUMDEP(I,J) = SUMDEP(I,Jd) + DEP(I,J)
CONTINUE

CONTINUE

C GO BACK AND READ ANOTHER BIN NUMBER

C

400

337

556
555

¢

I = 141
60 T0 1
CONTINUE
PRINT 3374NPTSC1)4NPTS(2)
FORMAT(” THE VALUES FOR THE NUMBER OF PQINTS ARE
DO 555 4 = 50,90
PRINT 556, (SUMDEP(K,J),K = 1,10
FORMATC(10(2X4ET044))
CONTINUE

FILE THE ADDED VALUE AS AN ION-2 BIN

“e154TAND T 415)



58.
59.
6Goe
61
62
63
b4
65
66
67.
68,
69
7C.
71
72

210
=== = ADDDEP B $5

CALL OPN BINC ION=27)
__ FILE THE DATA
CALL FILE(NPTS,1)
CALL FILE(SUMDEP,250)
CALL FILE(T,4)
CALL FILE(T,4)
CALL FILE(T,4)
CALL FILE(T,4)
CALL FILE(X,4)
CALL CLEAR
RETURN
PRINT 11
FORMAT(” ALL BINS WERE NOT OF THE SAME TYPE TRY AGAIN)
RETURN
END



1.
e
3.
4o
5.
O
Te
8.

10
11.
12,
13.
14.
15.
16,
17.
18,
19,
20.
21,
22,
3.
b

(] IO
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==z== ADDMASTER == ===
Tk Ak A AR KA h AR hkhh kA kR khhk ko kh kK

THIS ISTHE DRIVER FOR THE SUMMING ROUTINE

LR RS AR SR AL S R A T T 2R Y I N
INTEGER INST

CALL REOPEN
CONTINUE
FINDOUT WHAT TCDO

READ(S5 41U ,END=99)INST
PRINT 1000,INST

1000 FORMAT(” “,A6)

10

FORMAT(ASG)
IFCINST «EQe “ADDTEM”) CALL ADDTEM
IFCINST +EGs “ADDDEP”) CALL ADDDEP

60 T0 1

STOP
END



T=x== ADDTEMP —==x=z==

1 SUBROUTINE ADDTEM

de COMMON/ADDVAR/ TEMP(54,250) ySUMTEM(50,250) ,ATT(50)
3e 1 2 TAC200),Y(50)

4o INTEGER NPTS(5D)

5e ¢

g’ ¢ SET SUM ARRAY EGQUAL TO ZERO

. c

&e PG 333 1 = 1,50

9 PO 233 § = 17250

1Ce. 333 SUMTEM(I,4) = §.0

11. C READ IN BIN NUMBER

12. c
14 C
15, c READ HEADER AND TEMPERATURE ARRAY FROM STORAGE
16. c

17, CALL TFILL(TEMP,IBIN,IHEAD ,IX,IT)
18. IFCIHEAD oEG. “PHOTONT) 60 TO 30
1%. NP = 2C0

20, CALL FILL(TALIBIN,“TA ,1,NP,BTYPE)
21, NP = 50

224 CALL FILLC(YLZIBIN,"Y ,1,NP,BTYPE)
23, 30 CONTINUE
2hba c

25 c IS THE BIN ION OR PHOTON
26 C

27, IF(IHEAD «EGse “ION=37) GO TO 200
c&. IFCIHEAD +EGe “PHOTONT) 60 TO 40
2Ge. C
3G. € FILL IN THE PHOTON ARRAY
31. C
32 PRINT 111
33 111 FORMAT(” A BIN WAS CHOSEN WHICH WAS NOT A PHOTON TEMPERATURE",/
36, 1 +y° OR ION TEMPERATURE CALCULATIONZ,//)
35, RETURN
36, 40 b0 160 1 = 1,50
37. bo 50 4 = 1,22
38, 50 ATT(d) = TEMP(I,J)
3. DO 60 J = 1,19,2
4G K = (J+1)/2
41, TEMP(]I 4J) = ATT(K)
42 TEMP(I,J+1) = (ATT(K+1) + ATT(K))/2.
43, 60 CONTINUE
45 M =09 + (J+13/10

47 N = J + K
48 . X = K

4G o S = X/1C.

5C. TEMPUIZNY = (ATT(M) = ATT(M=1))I%S + ATT(M=~1)
51. 65 CONTINUE
524 70 CONTINUE

55 TEMP(I 112) = (ATT(21) + ATT(Z0))/2.
56 TEMP(I,L,113) = ATT(21)

57. TEMP(I,114) CATT(Z22) + ATTC(21))/2.



58,
59
60
61
62
63,
64,
65
66,
67,
68
69
70C.
71.
7.
72
74,
75,
76,
77,
78,
79
80
&1
B2
83,
84.
85,
86 o
87.
B8
89,
9C.
G1.
92
G2,
94,
95,
96
97
9& .
9%
100C.
101,

z==== ADDTEMP z===zx

TEMP(I,115) = ATT(22)
100 CONTINUE

po 150 4 = 1,115
150 PRINT 500,y (TEMP(I,4J),1 = 1,10
500 FORMAT(IS5,10(2X,E9.3))
200 CONTINUE
¢

c ADD THE ARRAYS TOGETHER *aakkkkikk ok kddkkhdhk

po 300 1 1950

DO 250 J 1,115

SUMTEMC(I,J) = SUMTEM(I,J) + Temp(1I,J)
250 CONTINUE

300 CONTIRUE
C
C GO BACK AND READ ANOTHER BIN NUMBER
¢
60 TO 1
C WRITE SUMTEM BACK INTO THE STORAGE
400 CONTINUE

bO 555 1 = 1,90
PRINT 500414 (SUMTEM(K,I),yK = 1,12)

555 CONTINUE

C

¢ MAKE THE FILING THE SAME AS ION-3

¢

C *%* NOTE THET THE FOLLOWING SET OF NUMBERS

€ FOR THE NUMBER OF VALID POINTS IN E£ACH DIMENSOIN
C IS SUBJECT TO CHANGE

NPTS(3)=15
NPTS(4)=115

CALL OPNBIN( ION-37)
CALL FILE(NPTS,1)
CALL FILE(SUMTEM,250)
CALL FILE(TA,4)

CALL FILE(TA,4)

CALL FILE(TA,4)

CALL FILE(TA,4)

CALL FILECTA,4)

CALL FILE(Y,1)

CALL CLEAR

RETURN

END
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1.

Coe

3.

be

5.

Ge

7

8.

9e
1C.
11.
1<,
13,
14.
15,
16,
17.
18.
19.
20
cte
22
e3e.
24,
5.
26,
e
28
<9
30.
31.
32
33.
34
35,
36.
37
3&.
39,
40,
41,
42
43,
b4

PLOTTING
SECTION OF T*DAMEN CODE

ABSOLUTE
PLOT/I0DR -~PLOTTER FROM IODR FILES
PLOTNUM/IODR~-~PLOTTER FROM IODR FILES SPECIFY #0F PTS
PLOTCROSS/IODR~=SELECTS DATA FROM DIFFERENT IO0DR FILES

READER
READ/PLOT

MAPPER
MAP/PLOT

LISTER
LIST/PLOT

SYMBOLICS
PLOT/IODR~=-BEASIC PLOT PACKAGE FOR PLOTTING FROM ANY
IObPR FILE 1-15 POSSIBLE
PLOTNUM/IODR~--SAME AS PLOT/IODR EXCEPT # OF POINTS
IN EACH LINE MUST BE SPECIFIED

PLOTCROSS/IODR~~SAME AS PLOT/IODR EXCEPT DATA ARE FROM
DIFFERENT FILES

ENTRYS/IODR~--BASIC IODR HANDLING SUBROUTINES

ENTRYSNUM/IODR-=SAME AS ENTRYS/IODR EXCEPT SUPPORTS
PLOTNUM

DCL/IODR-=-STRUCTURE OF DATA BLOCKS IN IODR FILES

PLT-ID=-~A LISTING OF THE 15 PLOT COMBINATIONS

RUNSTRE AMS
TOTALPLOT



1.
Ce
3
4

6o
7e
8
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
FAVS
éle
22
23.
24
25,
ébe
27,
28,
2%,
30
31.
32
33,
34
35.
36
37.
38.
39,
4C.
41,
42
43,
44 .
45,
46,
47,
48,
49
5C.
51.
52
53.
54,
55,
56
57

323

3

==z=z==  READ/PLOTTING ==z==z==

** kX *READ STATEMENTS FOR THE PLOTTING CODE*nk+»

FOR THE PLOT/IODR SUBROUTINE:

NAMELIST /IN/ NP,PRINT,PLOT,IDEV,LONG Y,PRT LNS
READ (5,IN)

IF (PRT LNS) CALL LNS OUuT

IFCLONG Y)TILT="NORMAL”

CALL DEVSET(IDEV)

READ (=y=,END=1TC)INUMBIN NUMLN ,IND VAR
IF(NUMLN +NE. 15) 60 TO 26

READ (=3~ oEND=99)ILOGX,ILOGY
FORMAT(13A6)

READ 12,XLAB,YLAB,TITLE

FORMAT (AG)

IF (INS .EQ. “PLT” LAND. IDEV ,NE. 1) CALL PLTTR
IF (INS oNEs “PLT”) PRINT 723

FORMAT(” PAGE WILL NOT BE PLOTTED”)

READ 122,4INS

FOR THE PLOTNUM/IODR SUBROUTINE:

NAMELIST /IN/ NP,PRINT,PLOT,IDEV
READ (S5,IN)
CALL DEVSET(IDEV)
READ (=~,=,END=10INUMBIN NUMLN,INDVAR
IF(NUMLN oNEs 15) 60 TO 26
IF(NUMLNLNEs & JANDe NUMLN oNEse 14 ) GO TO 28
READ ,ILOGX,ILOGY
IFCILOGX oEGe 1 DLOGX="LINEAR®
IFCILOGY «EGe 1 ) LOGY="LINEAR®
READ 12,XLAB,YLAB,TITLE
FORMAT (6A6)

FOR THE ENTRYS/ICDR SUBROUTINE :

READ 3 ,FLNAME
FORMAT(13A6)

CALL 1O0DROP(FCT NUMFCT,FLNAME yBLOCK RECORD,ICON,ID)
READ 3,FLNAME

CALL IODRROCFCT,NUMFCT,FLNAME ,BLOCK,RECORD,ICON,ID)
READ 3,MSG
READ (5,3 ,END=14)L0GGNSG

CALL IODRRW (FCT,LOGLOC,LOGMSG)

FOR THE ENTRYSNUM/IODR SUBROUTINE:

READ 3 ,FLNAME
FORMAT (1346)

CALL JODROP(FCT,NUMFCT ,FLNAME ,BLOCK RECORD 4ICON,+ID)
READ 3,FLNAME



56
59.
6G.
61
62,
63,
64
65,
66
67.
68
69.
7C.
71
72,
73,
744
75.
76
77
78
79,
50,
81.
BZ e
83,
84,
85
86,
87
88
89
9C.
91.
92
93
94

Se
96.
97«

122

323

== READ/PLOTTING =====

READ 3,MSG

READ(5,3

+END=14)LOGMSE

FOR THE NPCHANGE/IODR SUBROUTINE:

READ 4&4,INST
FORMAT (A6)

IFCINST

+NEs« “Y7) GO TO 1

FOR THE STARCHANGE/IODR SUBROUTINE:

READ (= ,=

JEND=99INBIN

READ 4,INST
FORMAT (A6)

IFCINST

EQ.e TYT)

FOR THE PLOTCROSS/IODR SUBROUTINE:

NAMELIST

JIN/ NP ,PRINT,PLOT,IDEV ,LONG

READ (5,1IN)

IF (PRT LNS) CALL LNS OUT

IFCLONG YITILT="NORMAL”

READ (~,-,END=10)INUMBIN NUMLN,INDVAR

IF(NUMLN

«NEe 15) GO TO 26

YsPRT LNS

IF(NUMLNeNEe B8 o+ANDe« NUMLN oNE. 14 ) 6O TO 28
READ (=y=yEND=99)ILOGX,ILOGY

IFCILOGX
IFCILOGY
READ 12

«EGe 1 JLOGX="LINEAR”
eEGQe 1 ) LOGY="LINEAR”
s XLAB,YLAB,TITLE

FORMAT (13A4)

READ 1

229INS

FORMAT (AG)

IF (INS
IF (INS
FORMAT (©

+EQ, “PLT” L AND, IDEV  NE. 1)
eNEe “PLT”) PRINT 323
PAGE WILL NOT BE PLOTTED”)

CALL PLTTR



1.
e
3
4y
Se
6o
7
&
9
1C,
11
1.
13.
14,
15.
16
17,

BPRT,S
dPRT,S
dPRT,S
AaPRT,S
8 .
aPRT,S
@ .
FPRT,S
a8
APRT,S
g .
BPRT,S
a e
BPRT,S
g .
IdPRT,S
@PRT,S

===z= LIST/PLOTTING =====

T*DAMENLIST/PLOTTING
T*DAMEN,PLOT/IODR
T*DAMENLPLOTNUM/IODR
T*DAMENCREAD=-DIR/IODR
SEE FILING
T*DAMENCENTRYS/I0DR
SEE FILING
T*DAMENLENTRYSNUM/IODR
SEE FILING
T*DAMEN.DCL/IODR

SEE FILING
T*DAMENNPCHANGE/IODR
SEE FILING
T*DAMEN.STARCHANGE/IOQDR
SEE FILING
T*DAMEN.PLT-ID
T*DAMENPLOTCROSS/I0DR



=====  PLOT/IODR =====
1. C dhkkkhkk kkoh THIS ROUTINE DOES THE IODR FILE PLOTTING *kkuxk
Ze
3 C *% FIRST SET UP THE PLOT TABLE ETC.
4o PARAMETER NtL=14
5e INTEGER YVARB(NL)/“FT”, “FF”, DEPX”, “DEPX”", TEMP”, “TEMP*, " TEMP ",
6o . TTEMP 3" F 3y U 3 Y17, "ADBTMP ", “TEMP”, “TEMP "/
7.
g INTEGER XVARB(NL)/'T','E','T’,'X',’T',’X','TA’,'Y’,
Ge . ’E’,'E’,’X',’X’,'TM’,'Y’I
1C.
11, LOGICAL YCROSS(NL)/.FALSE.,.FALSE.,.TRUE.'.FALSE.,.TRUE.,.FALSE.,
1%- o« oTRUE e« oFALSE., eFALSE ey ¢ FALSE e yoFALSEoyeFALSE oy e TRUE ey« FALSE L/
14, LOGICAL XCROSS(NL)/NL*oFALSE S/
15.
16 C ***x NOW MAKE SPACE TO STORE THE VARIOUS LINES #%x%
17 PARAMETER MXLNS=2(0
18. REAL XPTS(250,MXLNS),YPTS(250,MXLNS)
15 INTEGER NPTS(MXLNS)
2Goe
2t ¢ ERA kKK KN K INPUT PARAMETERS ok ok kK
22 INTEGER NP/50/ IDEV/S/
23 LOGICAL PRINT/ «FALSE./ PLOT/.TRUE ./
b LOGICAL LONG Y /+FALSE./
25, LOGICAL PRT LNS/ FALSE./
26 NAMELIST /TIN/ NPWPRINT PLOT,IDEV,LONG Y,PRT LNS
27
2& . ¢ ok de g ok ok ek ok ke sk ok ok e ok ok PLOT VARIABLES % g ok ok ok
29 REAL XSCALECID),YSCALEC(TD)
30, INTEGER XL(14)/13%% 7,783 /YL(14)/13%7 “,7$$7/TI1C14)/13%7 “,74%7/
1. INTEGER XLAB(13),YLABC(13), TITLE(13)
32 EQUIVALENCE (XLAB,XL) , (YLAB,YL) s (TITLE,TI)
33, INTEGER TILTZ/ TRNSP7/
34, [ ettt T et ACTIVE (CODE =m=wemwrccvcecece-
35,
36, READ (5,IN)
37 IF (PRT LNS) CALL LNS OUT
38 IFCLONG YITILT="NORMAL”
3G, CALL DEVSET(IDEV)
40 CALL REOPEN
41,
424
43, C *kkok Kk MAIN PLOTTING LOOP
b, 1 CONTINUE
45, C FIRST READ IN THE LINES TO BE PLOTTED
46, LNCUR=1
47 « 5 READ (~y=4END=T10INUMBIN ,NUMLN,INDVAR
48 C
49, C SPECIAL CALCULATION FOR CONVERSION OF ION SPECTRUM PLOT
50« C
51 ICRG = 1
52« IF(NUMLN +NE. 15 GO TO 26
53. I0RG = 15
54, NUMLN = ¢
55 26 CONTINUE
56 IF(XCROSS (NUMLN))

57 . CALL XFILLC(XPTS(1,LNCUR) ,NUMBIN,XVARB(NUMLN) 41,NP,BTYPE)



58,
59.
60.
61.
62
63,
64,
65.
66,
67
68 .
69
7C.
71,
72
73.
T4
754
76
77
78,
79,
8C.,
81.
82
83
84
85
86
87
88,
89
9Ce.
91,
92,
93,
944
95.
96.
97,
98,
99
16C.
101,
10<.
103,
1G4,
105.
106
107,
108,
10%.
11C.
111.
112,
113.
114,

220

== PLOT/IODR =====

IFCeNOT«XCROSS (NUMLN))

. CALL FILL(XPTS(1,LNCUR),NUMBIN,XVARB(NUMLN),1,NP,BTYPE)
IFCYCROSS (NUMLN)D)

« CALL XFILL(YPTS(1,LNCUR),NUMBIN,YVARB(NUMLN),INDVAR,NP,BTYPE)
IFCeNOTSYCROSS (NUMLN))

. CALL FILL(YPTS(1,LNCUR),NUMBIN,YVARB(NUMLN),INDVAR.NP,BTYPE)

C

NPTSCLNCUR)=NP
C SPECIAL PROCESS FOR FILLING THE ZEROS IN THE Y ARRAY
¢

IF(NUMLN.NE. 8 +AND« NUMLN «Nte 14 ) 60 To 28

IPEND = NP-1

DO 27 1 = 2,IPEND

IFCYPTSCIHZLNCUR) o LEe 1.E=30)

1 YPTSCIZLNCUR) = (YPTS(I+1,LNCUR) + YPTS(I=-1,LNCUR))/2.

c 2 /(XPTS(I+1,LNCUR) = XPTS(I-1,LNCUR))
¢ 2 * (XPTS(I,LNCUR) =~ XPTS(I-1,LNCUR))
27 CONTINUE

XPTSC(1,LNCUR) = 1,E-8
28 CONTINUE
C
c FINISH THE ZERO FILL
C
C NOW CONVERT THE ION SPECTRA FROM PARTICLES TO JOULES
¢

IFCIORG +NE. 15) 60 TO 37

DO 29 I = 1,NP

YPTSCIJLNCUR) = YPTSCIZLNCUR) * 1,4E-16%*XPTS(I,LNCUR)
29 CONTINUE

I0RG = 1
30 CONTINUE
LNCUR=LNCUR+1
GO TO 5
10 CONTINUE
¢ ** NOw PRINT OUT ALL THE LINES

LNCUR=LNCUR=~1

IF C «NOT. PRINT) GO TO 200
DO 100 I=1,LNCUR

NP=NPTS(I)
PRINT 123, (¢ XPTS(K,1) y YPTS(K,1I) ),K=1,NP)
123 FORMAT (™ “4ET1S5e74,E1547)
100 CONTINUE
200 CONTINUE
C Ihkkhkkkkhhkkhkhktk DO THE PLOTS whkkhhwhkhhhdhhhhdhk

IF (4NOT. PLOT)Y GO TO 50N

¢ ** FIRST SCALE *x
READ (=y=,END=99)ILOGX,ILOGY
LOGX="L0G"
LOGY="L0G”
IFCILOGX oEQ@e 1 JLOGX="LINEAR”



115,
116.
117.
118.
115,
12C.
121.
122
123.
124
125
126.
127,
128,
129,
130.
131.
132,
133,
134,
135,
136,
137,
138,
139.
140G,
141
142,
143,
144,
145,
146,
147.
148,
149
150.
151,
152.
153,
154.
155.
156,
157.
158,
159.
16GC.
161
162,
163,
164.
165,
166
167.
16&.
169.
17C.
171.

22¢

210

205

400

12

121

122

323

500

99
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===== PLOT/ZIQDR =z=z===
IFCILOGY +EWe * ) LOGY="LINEAR”

IF (LOGY +EG. “LINEAR?) GO TO 225
** CHECK FOR ZERQO VALUES

DO 205 I=1,LNCUR

FIRST FIND THE CURRENT MIN
NP=NPTS(1)

PMIN=1,.,E35

DO 220 J=1,4NP
IFCYPTS(J4I) oGTe Oe0) PMIN=AMINT (PMIN,YPTS(J,1))
CONTINUE

NEXT RECTIFY NEGS AND ZEROS

b0 210G J=T1,4NP

IFCYPTS(J,1) «LEe Oa) YPTSCJ,I)=PMIN
CONTINUE

CONTINUE

CONTINUE

CALL SCALE(XPTS,2,XSCALE,LOGX 454" NONE”)
CALL SCALECYPTSy24YSCALELLOGY 10, NONE™)
DO 400 I=14,LNCUR

CALL MSCALE(XPTSCT4I)yNPTSCI) yXSCALE)
CALL MSCALE(YPTSC1,4I),NPTSCI),YSCALE)
CONTINUE

*%* DO THE SCALING x*

*%  AND THE LABELS a%w*

READ 124XLABsYLAB,TITLE

FORMAT(13A6)

CALL PLOTIT

PRINT 121

FORMAT (7 PLT OR X ?7)
READ 1224 INS

FORMAT (A6)

IF (INS +EQe “PLT” JAND. IDEV JNE. 1) CALL PLTTR
IF (INS oNEe “PLT”) PRINT 323
FORMAT(” PAGE WILL NOT BE PLOTTED”)

CONTINUE
60 70 1

STOP DONE

. S D W e W W RS S WD D AN G G W S WS W R NG W G e R ER S

SUBROUTINE PLOTIT
** SCALE AND AXES
CALL GRAPH(
XPTS,XSCALE,YPTS,YSCALE,1,
“NONE”y “BLANK ¢ XLABy YLABR,
“NORMAL “4TITLE,
TFULLT, TILT)



zz=z== PLOT/IODR ===z==
172. ¢ *% DO THE LINFS *%x%
173. DO 300 I=1,LNCUR
174 CALL GRAPHM(XPTS(1,1),‘SCAL1’,YPTS(1,1),’SCAL1’,NPTS(1),'NONE’,
175, . “SOLID”)
176. 300 CONTINUE
177, RETURN
17&0 s e
175,
180.
181. C “““““““““““““““““““““““““““
18¢. SUBROUTINE PLTTR
183, PRINT 1
184, 1 FORMAT (~ PAGE WILL BE PLOTTED™)
185. CALL DEVSET(1)
186 CALL PLOTIT
1547, CALL DEVSETY (I1DEV)
188 RETURN
189. C -----------------------------
190,
191.
192. C """""""""""""""""""""""""
193, SUBROUTINE LNS OUT
194 C ** PRINT OUT THE LIST OF LINES THAT MAY BE PLOTTED
195. PRINT 1
196. 1 FORMAT( 17,///° THESE LINES MAY BE PLOTTED”")
197. PRINT 2
198. pd FORMAT (7 7y mm e cm e e e 7/
199, . < YVAR XVAR™)
200. PRINT 3,(I,YVARB(I) 4XVARB(I),I=1,NL)
201, .3 FORMAT (™ “,14,2X,A6,° VS, “yRE)
202 STOP DONE
203. Lo ittt Ty

PV END



===== PLOTCROSS/IODR =====
1 C *rkakxxkx  THIS ROUTINE DOES THE IODR FILE PLOTTING hiwxx
70
3. C ** FIRST SET UP THE PLOT TABLE ETC,
4a PARAMETER NL=14
S5e INTEGER YVARB(NLY/“FT", “FF“ 4y “DEPX ", “DEPX”,"TEMP", “TEMP”, “TEMP *,
g. . CTEMP T, F 37U, Y17, ADBTMP ", “TEMP ", “TEMP“/
8 INTEGER XVARBUNLI/ T 3 TE T ,7X ", T 3 X"y "TA®, Y,
Ge . TETyTE Ty XX, TR, 7Y/
1G.
11. LOGICAL YCROSS(NL)/ FALSEay ¢ FALSE oy JTRUE 4y o FALSE 4y« TRUE o9 oFALSE o,
12 o eTRUEeyeFALSEey oFALSEeyeFALSEeys FALSEsyeFALSE ey e TRUE oy e FALSE S/
13.
14 LOGICAL XCROSS(NL)/NL*4FALSE./
15
16. C *k% NOW MAKE SPACE TO STORE THE VARIOQUS LINES *x%x%
17. PARAMETER MXLNS=20
1&. REAL XPTS(Z250,MXLNS),,YPTS(250 MXLNS)
19 INTEGER NPTS(MXLNS)
20
21, C okok ok ke kk ok INPUT PARAMETERS *ok ok ok k
22 INTEGER NP/50/ IDEV/5S/
23 LOGICAL PRINT/ FALSE.L/ PLOT/,TRUE./
24, LOGICAL LONG Y /o FALSE./
25, LOGICAL PRTY LNS/eFALSES/
26 NAMELIST /IN/ NP,PRINT,PLOT,IDEV,LONG Y,PRT LNS
27
28 C K dedok ok A kR RN Wk kh kK PLOT VARIABLES de Kk kK h kK
29 REAL XSCALE(10),YSCALE(1D)
3G INTEGER XL(T14)/13%x7 7,738 /YL (146) /13%7 7,788 /T1C14)/13%x" *,7%$°/
31. INTEGER XLAB(13),YLAS(13),TITLE(13)
32 EQUIVALENCE (XLAB,XL) , (YLAB,YL) o, (TITLE,TI)
33. INTEGER TILT/ TRNSP 7/
34, o - —— - = —— ACTIVE (CODE ~memem—cvcc—x
35,
36 READ (5,IN)
37. IF (PRT LNS) CALL LNS ouT
38 IF(LONG Y)TILT="NORMAL”
39 CALL DEVSET(IDEV)
40 .
4%
47 o ¢ *k % ek MAIN PLOTTING LOOP
4%, 1 CONTINUE
44, o FIRST READ IN THE LINES TO BE PLOTTED
45, LNCUR=1
46, 5 READ (=y~,END=TOINUMBIN,NUMLN ,INDVAR
47 . \d
48 C READ IN FILE FOR LNEXT PLOT
49, o
5C. CALL REOQOPEN
S1e c
52 C SPECIAL CALCULATION FOR CONVERSION OF ION SPECTRUM PLOT
53, o
544 I0RG = 1
55, IF(NUMLN «NE. 15) 60 TO 26
56 IORG = 15

57 NUMLN = ¢



===== PLOTCROSS/IODR =====

58, 26 CONTINUE

5G. IFCXCROSS (NUMLN))

6C. . CALL XFILL(XPTS(1.LNCUR),NUMBIN,XVARB(NUMLN),1.NP,BTYPE)
61, IFC.NOT«XCROSS (NUMLN)Y)

6C e . CALL FILL(XPTS(1,LNCUR),NUMBIN,XVARB(NUMLN),1,NP,8TYPE)
63, IFCYCROSS (NUMLN))

b4 . CALL XFILL(YPTS(1,LNCUR),NUMBIN,YVARB(NUMLN),INDVAR,NP,BTYPE)
65, IFCNOTLYCROSS (NUMLN))

66, . CALL FILL(YPTS(1,LNCUR),NUMBIN,YVARB(NUMLN),INDVAR.NP,BTYPE)
67 C

68 NPTSC(LNCUR)=NP

69,

70 C SPECIAL PROCESS FOR FILLING THE ZEROS IN THE Y ARRAY

71. C

72 IF(NUMLN.NE. 8 oAND .+ NUMLN «NEs 14 ) GO TO 28

73, IPEND = NP-1]

The DO 27 1 = 2,IPEND ‘

764 1 YPTSCI,LNCUR) = (YPTS(I+1,LNCUR) + YPTSCI-T4LNCUR)) /2.
77 C Z FCXPTS(I+1,LNCUR) = XPTS(I-1,LNCUR))

T&. C 2 * (XPTSCIZLNCUR) = XPTS(I-T1,LNCUR))

79. 27 CONTINUE

8C XPTS(T1,LNCUR)Y = 1,E~8

81 28 CONTINUE

& C

83 C FINISH THE ZERO FILL

b C

85 € NOW CONVERT THE ION SPECTRA FROM PARTICLES TO JOULES

86 C

87« IFCIORG .NE. 15) GO TO 30

88, DO 29 I = 1,NP

89 . YPTSCISLNCUR) = YPTS(I,LNCUR) * 1 ,6E-16%*XPTS(I,LNCUR)
9C. 29 CONTINUE

91 IORG = 1

FCe 0 CONTINUE

93, LNCUR=LNCUR+1

94 GO TO 5

95, 10 CONTINUE

G6.

97

& . C ** NOw PRINT OUT ALL THE LINES

99 . LNCUR=LNCUR=-1

100.
101.
102. IF ( «NOTe. PRINT) GO TO 200
103. DO 100 I=1,LNCUR
104 NP=NPTS(I)
105. PRINT 123,( ( XPTS{(K,1) s YPTS(KyI) D 4K=T,NP)
106, 123 FORMAT(® “,E15.7,E15.7)
107. 100 CONTINUE
108, 200 CONTINUE

109.
110. C khhkhkhkkhkkkrhkkdkkdh DO THE PLOTS *hkrkhkkkdhhkrhhhkik
111. IF («NOTe PLOT)Y GO TO 5(@0

112.

113, C *% FIRST SCALE #=

114, READ (=,=,END=99)ILOGX,ILOGY



===== PLOTCROSS/IODR =====
115. LOGX="L0G6 "
116, LOGY="LOG”
118, IFCILOGY +EGe 1 ) LOGY="LINEAR”
119.
120. IF (LOGY «EG., “LINEAR”) GO TO 225
121. ¢ ** CHECK FOR ZERO VALUES
122. b0 205 I=1,LNCUR
123, C FIRST FIND THE CURRENT MIN
124 NP=NPTS(I1)
125. PMIN=1.,E35
126
127. DO 220 J=1,4NP
128, IFCYPTS(J41) «GTe 0o0) PMINSAMINT (PMIN,YPTS(J,1))
129. 220 CONTINUE
13C.
131. C NEXT RECTIFY NEGS AND ZEROS
132. Do 210G J=1,NP
133, IFCYPTS(J41) JLEs Q&) YPTS(J,1)=PMIN
134, 210 CONTINUE
135,
136, 205 CONTINUE
137 225 CONTINUE
138 CALL SCALE(XPTSy2yXSCALELLOGX 45, NONE”)
139, CALL SCALEC(YPTS,2,YSCALE,LOGY, 104 “NONE“)
14C. DO 400 I=1,4LNCUR
141, CALL MSCALE(XPTS(1,I),NPTS(I),XSCALE)
142 CALL MSCALECYPTS(1,1I)4NPTS(1),YSCALE)
143, 400 CONTINUE
144, C ** DO THE SCALING =
145. C **  AND THE LABELS **x%
146. READ 124XLAB,YLAB,TITLE
147 12 FORMAT(13A6)
148, CALL PLOTIT
149
15C. PRINT 121
151, 121 FORMAT(” PLT OR X 27)
152 READ 122, INS
153, 122 FORMAT (AG)
154,
155, IF (INS +EQ@e “PLT” ANDe IDEV oNE. 1) CALL PLTTR
156. IF (INS  NE. “PLT”) PRINT 223
157 323 FORMAT(® PAGE WwILL NOT BE PLOTTED”)
158,
159, 500 CONTINUE
160. GO T0O 1
161
162
163, 99 STOP DONE
164,
165. C --------------------------------
166. SUBROUTINE PLOTIT
167 c ** SCALE AND AXES
168, CALL GRAPH(
169 . XPTSyXSCALE,YPTS,YSCALE,1,
170 . “NONE”y “BLANK” 4 XLAB,YLAB,

171. . “NORMAL 4 TITLE,



===== PLOTCROSS/IODR =====
172, . TFULL T, TILT)
173.
174,
175, ¢ ** DO THE LINES *w%x
176. 00 300 I=1,LNCUR
177 CALL GRAPHM(XPTS(1,1), SCALT”,YPTS(1,1I),"SCALT yNPTS(1), “NONE",
178, . “SOLIDT)
179. 300 CONTINUE
180. RETURN
1810 Lo et e e LT T pEa———
182,
183,
184, € eeseecrrrncmm e e e
185, SUBROUTINE PLTTR
186 PRINT 1
187. 1 FORMAT (~ PAGE WILL BE PLOTTED™)
188, CALL DEVSET(1)
189. CALL PLOTIT
19C. CALL DEVSET (IDEV)
191, RETURN
192- €  memmrmrrmem v rrr e, e e -
193.
194,
195- L et bt R
196. SUBROUTINE LNS QUT
197, C ** PRINT OUT THE LIST OF LINES THAT MAY BE PLOTTED
198, PRINT 1
199. 1 FORMAT(“17,///° THESE LINES MAY BE PLOTTED")
2G0. PRINT 2
2ite. < FORMAT (% 7y mmmmmcm e e e e e !
202, . ’ YVAR XVAR™)
203, PRINT 34(1,YVARBC(I) 4XVARB(I),I=1,NL)
2Ub . 3 FORMAT (7 “414,2X4A64° VS, “yA6)
25 STOP DONE
2060 { =memecccrvrrt e et et e e, ———-——

207, END



====  PLOTNUM/I0DR =====

1 C *kkkkkkdx  THIS ROUTINE DOFES THE IODR FILE PLOTTING *kkwu=
2o
2. C *%* FIRST SET UP THE PLOT TABLE ETC,
4, FPARAMETER NL=14
5e INTEGER YVARB(NL)/FT“, FF",“DEPX "y "DEPX "y "TEMP ", “TEMP ", “TEMP ",
s. . TTEMP 4, F , U "Y1, "ADBTMP", “TEMP”, “TEMP "/
8e INTEGER XVARBUNLY/ T 73 TE " T s X s T s X s TA L, Y,
9. . TE Ty TET X Ty TXT,TTMT L, YT/
16
11. LOGICAL YCROSS(NL)/ 4FALSE .y oFALSE ¢y s TRUE .y o FALSE «yoTRUE,yoFALSE,,
120 . oTRUEoyoFALSE-y .FALSE."FALSE.’.FALSEO’OFALSEIQOTRUE.’.FALSEI/
13,
14 LOGICAL XCROSS(NL)/NL*,FALSE./
15
16, o *k%x NOW MAKE SPACE TO STORE THE VARIOUS LINES *+x
17 PARAMETER MXLNS=10
18, REAL XPTS(250,MXLNS),YPTS(250,MXLNS)
19.
20 INTEGER NPTS(MXLNS)
21
22 C Kok ke kR kK INPUT PARAMETERS Kok & ok K
23, INTEGER NP/50/ IDEV/S/
24 LOGICAL PRINT/FALSE S/ PLOT/«TRUE </
25 NAMELIST /IN/ NP,PRINT,PLOT,IDEV
26
27. C ek o de v % W e o W ok e ok ok ok e ke PLOT VARIABLES (2 2 2 2 X X3
28 REAL XSCALECTO) o YSCALECTD)
29« INTEGER XL(7)/6%7 74,7387/ YL(7Y/6%x7 “,7%$%7/ TI(7)l6%x" “,7%%7/
3Ce INTEGER XLAB(&),YLAB(6),TITLE(S)
31. EQUIVALENCE (XLAB,XL) , (YLAB,YL)Y , (TITLE,TI)
32 c e et ——————— ACTIVE CODE ==—-ceccemcaa-a
33.
34, CALL REOPEN
35. READ (5,1IN)
36 CALL DEVSET(IDEV)
37, C FIRST READ IN THE LINES TO BE PLOTTED
38 LNCUR=1
39, 5 READ (=,=,END=TU)NUMBIN NUMLNJINDVAR
40, C
41, c SPECIAL CALCULATION FOR CONVERSION OF ION SPECTRUM PLOT
42 o
43. IGRG = 1
44, IF(NUMLN «NEe 15) GO TO 26
45, I0RG = 15
46, NUMLN = 2
47 o 26 CONTINUE
48 . IFCXCROSS (NUMLN))
49 . CALL XFILL(XPTS(1,LNCUR),NUMBIN ,XVARB(NUMLN) ,1,NP,BTYPE)
50 IFCeNOTeXCRGSS (NUMLN))
51 . CALL FILL(XPTSCT,LNCUR) NUMBIN,XVARB (NUMLN),1,NP6TYPE)
52 IFCYCROSS (NUMLN))
52, o CALL XFILLC(YPTSC(1,LNCUR),NUMBIN, YVARB (NUMLN),INDVAR,NP,BTYPE)
544 IFCNOTSYCROSS (NUMLN))
55, . CALL FILLCYPTS(1,LNCUR),NUMBIN ,YVARB(NUMLN) ,INDVAR,NP,BTYPE)
56 C

57

¢ SPECIAL PROCESS FOR FILLING THE ZEROS IN THE Y ARRAY



===== PLOTNUM/IODR =====

58 ¢

59, IF(NUMLNGNES & LAND. NUMLN NE. 14 )Y GO TO 28
6C. IPEND = NP=-1

61. XPTSCT4LNCUR) = 1.E-8

6C e DO 27 1 = Z,IPEND

630 IF(YPTS(I'LNCUR) eLE 1-5"4)

64, 1 YPTSCIZLNCUR) = (YPTSCI+1,LNCUR) - YPTS(I-1,LNCUR))
65, 2 FCXPTSCI+T,LNCUR) - XPTS(1-1,LNCUR))

66 3 * (XPTS(I,LNCUR) - XPTS(I-1,LNCUR))

67 27 CONTINUE

68, 28 CONTINUE

69 C

70, ¢ FINISH THE ZERO FILL

71 C

7Ce C NOW CONVERT THE ION SPECTRA FROM PARTICLES TO JOULES
73, C

T4, IFC(IORG JNE, 15) 60 TO0 3¢

75 DO 29 I = 1,NP

76, YPTSCIZLNCUR) = YPTSCI,ZLNCUR) * 1.6E-16*XPTS(IL,LNCUR)
77 29 CONTINUE

78 I0ORG = 1

79 20 CONTINUE

80, LNCUR=LNCUR+1

81 60 TO0 5

B2 190 CONTINUE

83,

&4

85, C *% NOW PRINT QUT ALL THE LINES

86 LNCUR=LRCUR-1

87

88,

89. IF ( «NOTe. PRINT) GO TO 200

9C, DO 100 I=1,4LNCUR

91 PRINT 1239( ( XPTS(K.+1) y YPTS(K,I) ),K=11NP)
92 123 FORMAT (7 “4E15.7,E15.7)

93, 100 CONTINUE

4. 200 CONTINUE

95,

96. C Ahthhk khkhkdkhkhkdkx DO THE PLOTS #*dhk At kA hhdk kb khd
97 IF (4NOT. PLOT) GO TO 500

98

99, C *% FIRST SCALE *x

160, READ 4ILOGX,ILOGY
101, LOGX="L0G”
102. LOGY="L06"
103, IFCILOGX +EGe 1 YLOGX="LINEAR”
144, IFCILOGY +E@e 1T ) LOGY="LINEAR”
105,
1C6. CALL SCALEC(XPTS y2¢yXSCALESLOGX 359 NONE”)
107. CALL SCALECYPTS,2,YSCALE,LOGY 10,5 “NONE™)
108. 60 400 I=1,LNCUR
109, CALL MSCALE(XPTS(141),NP,XSCALE)

110. CALL MSCALECYPTS(1,1)4yNPyYSCALE)

111. 400 CONTINUE

112,

113, C ** DO THE SCALING =»x

114, ¢ *%*  AND THE LABELS %



115.
116,
117.
118,
119.
120.
121,
122,
123,
124,
125,
126
127
128,
129.
13C.
131.

12

300
500

L] L - L]

===== PLOTNUM/IODR =====

READ 12,XLAB,YLAB,TITLE
FORMAT (6A6)
CALL GRAPH(
XPTSyXSCALE,YPTS,YSCALE,1,
“NONE”y “BLANK  yXLAByYLAB,
“NORMAL “,TITLE,
“FULL", “NORMAL")

** DO THE LINES *%x

PO 300 I=1,LNCUR

CALL GRAPHM(XPTS(1,1), SCAL1",YPTS(1,1), °SCALT1 4NP,“NONE",
“sSoLIDT)

CONTINUE

CONTINUE

STOP END

END
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PLOT# Y-AXES X-AXES

IONS

1e FT

Z2e FF

3. DEPX

4. DEPX

5¢ INTDEPX
6« INTDEPX
7. TEMP

&. TEMP
PHOTONS

e F

10. U

11. v1

12+ ADBTMP
13. TEMP
14+ TEMP
PSEUDO

15« FF
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T 1

E 1

T X

X T

T X

X T

TA Y

Y TA

E LAYERH
E LAYERH#
X LAYER#
X LAYER#
™ Y

Y ™

(SAME AS 2.y EXCEPT J/CM**2/KEV)

INDEP-VAR HPTS-VAR

NE
NE
NE
N X
NE
NX
NT
NY

JK
JK
IwlD
IWID
NUMT
NUMY
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IV. INPUT INSTRUCTIONS

The section contains a description of the input data necessary to operate
each routine. This information is presented in conjunction with the read

statements in the previous section and the example in the next section.

IV.A. Photon Code

IV.A.1. [P-1] Spectral Deposition and Temperature - This routine is executed

by the statement:
@ XQT T*DAMEN. M/E
This command activates a master program which will call various subroutines
upon encountering a recognized command (see 1ist in read statements). If
X-rays are to be considered the command
@ ADD T*DAMEN. ELT/ATOM
is inserted, this calls INITIA and reads in all the X-ray cross section library.
IV.A.1.a Spectra
The spectrum is generated by the statement
P-SPECTRUM

of which follow the data (in free format unless otherwise specified):

Variable Name Description Units Real/Integer
1 KEV Blackbody Temperature keV real

(A) 2 JK # of Points in Spectrum - integer
3 FLUX Total X-ray Energy J real

4 RADIUS Position of Exposed Material Meters real
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if the variable KEV is less than 0 the following data for a histogram spectra

are read in:

1 NMHIST # of Points In HISTOGRAM --- integer
(B) 2 EHIST(I)  ENERGY Points keV real
3 AMP(I) Spectrum amplitude J/keV

repeat 2 and 3 up through NMHIST
IV.A.1.b. Material

To set-up the material description the command of

P-LAYER
is used. This is followed by parameters for each material in the first layer
1 NUM layer # --- integer
(A)
2 Width(NUM) Tlayer thickness cM real
3 IWID(NUM)  # of logarithmic intervals - integer
in layer (for plots 11,12)
11z atomic number --- integer
2 RO mass density g/cm3 real
3 C(NUM) specific heat cal/gm-L real
(B) 4 Alpha thermal diffusivity cm2/sec real
5 IG O=not gas, 1=gas --- integer
6 AM atomic mass AMU real
not used
7P gas pressure Torr real
if 1G=0
8 GTMP gas temperature K real

as:

This card may be repeated if the layer contains more than one constituent.

Each Tayer must be terminated by:

@ EOF

After all layers (Max=4) have been described input to the layers is termi

ated by another:
@ EOF
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IV.A.1c. Deposition
A deposition profile for the spectrum and material chosen can be obtained

by the statement:

P-DEPOSITION
followed by the following data:
(A) 1 LAYLO first layer considered -— integer
2 LAYHI last layer considered - integer
A printed output is obtained of the spectrum, absorption parameters, and
energy deposition by the command.
P-QUTPUT
If instead of X-rays a monoenergetic absorption is required the code has
a simple model of laser absorption in a black body which is initiated by
P-LASER
followed by the data
1 WAVLTH laser wavelength microns real
(A) 2 FLUX total energy J real

3 RADIUS surface radius meters real
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IV.A.1.d. Temperature Response
The temperature response for one of the layers described above is obtained
from either of two subroutines. One routine determines the temperature at user
specified times and locations while the other selects times from a predetermined
time and space grid which is initiated by the command:
STARAY
Temperature response at user specified times are obtained by the command

and following data:

P-TIME
1 NLAYR layer number for analysis --- integer
2 IMOD temperature model used -— integer
1 = impulse
() 2 = finite duration
3 = finite slab, impulse
3 SIZE width of slab for model 3 cm real
1 NUMY # of locations for analysis - integer
2 Y(I) locations cm real
3 NUMT # of times for analysis - integer
() 4 TM™ times (from photon arrival) sec real
5 1D pulse duration (model 2 only)* sec real
6 W pulse spacing sec real
(model 3 only)*
7 NPLUS # of pulses ——- integer

*Some value still required in data field.
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for temperature analysis at the standard times and locations the following

command and data are needed:

(A)

IV.A.

Data

following

PSTEMP

1

1

NLAYR
IMOD
TD

W
NPLUS
SIZE

IXS
IXF
IXD

.e. Filing

layer number for analysis

temperature model (see P-TIME)
pulse duration (model 2 only)*
pulse spacing
# of pulses (model 3 only)*

width of slab

beginning standard location
final standard location
increment of index for

standard location

sec

sec

integer
integer
real
real
integer

real

integer
integer

integer

transfer from the code to the data files are accomplished by the

commands:

OPEN - sets up an IODR file heretofore unused

REOPEN - reopens a previously used file

LOGIN - places information in the log for the file directory

P-FILE - transfers photon data from program to file
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IV.B. Ion Code

IV.B.1. [I-7] Spectral Deposition and Temperature Response

This routine is activated by the statement
@ XQT T*DAMEN. IONCODE
[V.B.1.a. Spectra

The command for setting up the ion spectrum and the associated data are:

I-SPECTRUM
1 ISPEC type of spectrum
(1=Max, 2=Gaus)
2 EMN characteristic energy
3 SIG Gaussian std deviation
(A) 4 EMIN minimum energy (0O=default)

5 EMAX maximum energy (O=default)
6 NE number of energy intervals
7 FL total number of particles
8 R exposed surface radius

9A ion mass
10 W pulse spacing
11 NPLUS number of pulses
12 IPRI O=print output, 1=don't

keV
keV
keV
keV

meters
amu

sec

integer

real
real
real
real
integer
real
real
real
real
integer

integer

If the parameter ISPEC is 3, a histogram spectrum is required and the

data are:
1 NMHIST # of points in Histogram
(B) 2 EHIST(I) energy points
3 AMP(I) spectrum points

(repeat 2 and 3 through NMHIST)

keV
J/keV

integer
real

real
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IV.B.1.b. Material

The material properties are read in as:

1 IMODEL deposition response model
(1 = region 1 Tight ions)
(2 = heavy ions)
(5 = general ions)
2 ALPHA thermal diffusivity cmz/sec real
3 RHO density gm/cm2 real
4 CP specific heat cal/gm-K real
5 X2 Tayer thickness (not used) cm real
6 DX # of points for deposition if --- integer

standard array not chosen

(B) 7¢C stopping power for model 1 keV/u real

0'th order range coefficient cm
(model 2)

8 EO reference energy for C (model 1) kev real
1st order range coefficient cm/keV
(model 2)

9 A2 2nd order range coefficient cm/keV2 real
(model 2)

10 A3 3rd order range coefficient cm/keV3 real
(model 2)

if IMODEL=5, then the following data must be given:

1 El reference energy keV real
(same as E2)
2 E2 reference energy keV real
(same as E3)
(C) 3 S1 reference stopping power keV real

(same as S2)
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5 EM
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reference stopping power keY
(same as S3)

reference energy keV
(estimate of enerqgy loss

intersection)

real

real
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IV.B.1.c. Gas Spectra Modification
If the spectra are to be modified by a gaseous layer the following com-
mands are required:
LITMOD - for light ion spectra
SPEMOD - for heavy ions

The LITMOD subroutine has the following data:

(A) 1 INSTI if = FILE, results are filed  --- integer
(B) 1 INST2 if = RANGE, range table 1is -—- integer
created
1 EO reference energy keV real
2 S0 stopping power at EO keV/u real
3 El reference energy keV real
4 S stopping power at El keV real
(C) 5 E2 reference energy keV real
6 S2 stopping power at E2 keV/u real
7 E3 reference energy keV real
8 S3 stopping power at E3 keV/u real
9 SMAX maximum stopping power keV/u real
() 1 REFP reference pressure ions in gas Torr real
2 REFT reference temperatrue for ions K real
in gas
1 RBUF gas layer thickness cm real
(£) 2 GASP gas layer pressure Torr real
3 GAST gas layer temperature K real

4 IRPI =1 if print is suppressed -— integer



For heavy ions, the input data for the SPEMQD program are:

(A)
(8)

1
1

INST1
INST?2

El
R1
SIGI
E2
R2
SIG2
REFP

REFT

RBUF
GASP
GAST
IPRI
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if

FILE, results are filed

if

RANGE, range table is

created

reference energy for ion
range of E1 in gas

AR of E1 in gas

reference energy for ion
range of E2 in gas

AR of E2 in gas

reference pressure for above
data

reference temperature for

above data

thickness of gas layer
pressure of gas layer
temperature of gas layer

= 1 to suppress print

-

keV
cm
cm
keV
cm
cm

Torr

integer

integer

real
real
real
real
real
real

real

real

real
real
real

integer
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1.d. Energy Deposition in Gas

If the volumetric deposition of energy from the ion spectrum into the

gas is desired.

(A)
(B)
(c)

for heavy

(A)

(B)

(c)
(D)

DEPLIT

(Same as
(Same as
(Same as

1 LAYOUT

2 RINNER
3 ROUTER
4 NSPOTS

INST

ions the
DEPHVY
(Same as
GASP
GAST
(Same as

(Same as

For 1ight ions the command and data are:

card C following LITMOD)
card D following LITMOD)
card E following LITMOD)

if = 0, logarithmic grid ---
if =1, Tinear grid ---
innermost radial position cm
outermost radial position cm

number of positions to

evaluate deposition _—

if = I-1FILE file deposition rate ---

if

I-2FILE file deposition ---
(Each must be followed by a one

line Bin heading. An -QEOF must

to terminate filing) (repeat (E)
sequence NSPOTS timer)

commands and data are

card C following SPEMOD)
pressure of gas layer Torr
temperature of gas layer K
card D following DEPLIT)

card E following DEPLIT)

integer

real

real

integer

real

real



242

IV.B.1.e. Spectral Energy Deposition
The deposition subroutine for the ion response calculations may be per-
formed on different spatial formats. If a standard format is used a command
to generate the spatial grid must be made, i.e.: (followed by one data card)
STARA3
1 BIGX maximum X of deposition region cm real
A command to perform the deposition and associated data then follow as
for light ions:

I-DEPOSITION (must use model 5)

(A) 1 IXMATX if = 50 standard X array is — integer
used
1 EO reference energy for ions in keV real
target
2 S0 reference stopping power at EO keV/u real
3 El reference energy keV real
(&) 4 S1 reference stopping power at E1 keV/u real
. 5 E2 reference energy keV real
6 S2 reference stopping power at E2 keV/p real
7 E3 reference energy keV real
8 S3 reference stopping power at E3 keV/u real
9 SMAX maximum stopping power keV/u real

for heavy ions the sequence is
I-DEPOSITION
(A) 1 IXMATX if = 50 standard X array is - integer

used



1 LOCDFN

2 LOCDFE
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block number of nuclear _—
deposition cross sections in

file 11

block number of electronic -
deposition cross sections in

file 11

integer

integer
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IV.B.1.f. Temperature
As in the photons, the ion temperature routine has two basic forms:
a) locations and times for temperature analysis are user selected, and
b) locations and times are selected from a standard array. In addition, the
temperature calculations can be performed independently from the deposition
calculations. If the temperature is calculated without calculating the
depositions, it is necessary to generate the polynomial coefficients for
model 5 by the commands:
HCOEF - for heavy ions
LCOEF - for 1ight ions
(followed by same data as 2nd card after I-Deposition)

for temperature calculations selected by the user the appropriate command and

data are:
I-TEMP
1 NY # of analysis locations -—-- integer
1 Y(I) Tocations (repeat to NY) cm real
1 NT # of analysis times --- integer
1 TA(I) times (repeat to NT) sec real

if the locations and times are selected from the standard array commands must
first be made to set-up the array as:

STARAY - 15 Tocations from 107/ to 1072 and

115 times from 10_10 to 1072

STARA2 - 15 locations from 1077 to 1072 and

115 times from 10'7 to 10'4

STARA3 - 50 values of X (where X is read in) and

10 2

115 times from 107~ - 10

(must be followed by BIGX, as in deposition)
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the standard temperature routine can then be called with the command and data

as follows:

I-STEMP

1 IXS first standard location -—— integer
considered

2 IXF last standard location -—- integer
considered

3 IXD increment in standard location --- integer

(if IXS is given as 777, a IMODEL becomes IXF and the
abova 3 must be repeated)
IV.B.1.f.(1). Reference Locations and Timer

The Tocations and timer which are generated by the STARAY and STARA? are
listed in tables IV.1 and IV.2.



246

Table IV.T

STANDARD
F Ok

TIMES AN LOCATION
TXIAMEN CODE
(STARAY)

TON

1.0

TIMES

« 10009
¢+ 14708

e 21 E=07

12606
s 21806
e 36906
s &3L-06
+ 10805
» 1BUO-GFH
+ 31600
oA L--035
+ P26-00
L 108-0G4
27104
e AEA-04
79404
46403

+ 10009
e 21 G-07
e BAbH4-Q0
+100-02

CATION

c100-06
2 15003
2 10001

e 147-0%
RGO
cELE-07
c13E6-06
¢ 3PEB-06
V68106
e85
 RO0-0%5
Vv EAL 08
408
c100-04
V17104
2P E-04
0104
¢ 85804
CEB103

e 21509

G407

10004

+ 10005
¢ 20003

2 2L E-O9
e 31608
e GEA-QF
e LA7-06
e 200G
+ 43004
« 23506
e L2E-08
e 2LE~ON
A ]
s EFL 00
10804
s 18E-04
+ 31604
54104
¢ FRE04
s 10002

s 464-QY
» LOO-0&

e lG-04

¢ L0004
e 30003

31609
+ 46408
s HEL-0Z
+ 185806
27106
60
¢ P20 4
+ L3600
¢ 23300
e 39805
68100
11704
+ 2G04
e 34104
o G004
e 10003

10008
e X1 G-08
» 46404

e 20004
Q003

e 4H4-0F
+ 68108
L1000
17104
e 2P X058
e 0106k
¢ BER-0G
e 14700
e AL 00
+ 33008
Q?K“ O
e () 4
218504
oJé? -4
e b E) 04
s 14703

.l

s 2 1LG-08
+ 4GA-08
£ 10003

cG00-04
70003

c4681L-0%
10007
10806
+ 18506
s 3L &~08
e G410
OG-0
¢ 18800
e 272105
e 45405
2 794005
e 13604
s 23304
e 39804
L GBL-04
e 2l G5~03%

e 4EHA-08
¢+ LOG-0GU
e 2103

s 700049
c 10002

10008
e 14707
s L1706
+ 20006
e 34106
8406
¢ 10005
+ 17105
e P3O0
e (100
« BEHEB-05
e 14704
e 20104
43004
e 73604
+ 31603

+ 10007
o 2150

46403

e 10003
+ 30002



AXQAT

THOAMEN « STARAZ/FRINT

TON

TIMES

+ 10006
15306
L234-06
¢ 35706
54606
+B834-06
12705
19508
$ 29805
cA55-05
+ 69503
+106-04
+ 16204
s 248-04
37904
s O80-04
+ 88604

FHOTON TIMES

+100--09
e 21E5-07
cAEA-QG
+ 10002

LOCATION

+ 10006
+ 15003
+100-01

STANDARTY T

FOR

+ 106068
s 1LEL08
» 248064
s 379086
s 58006
+886~06
o LEG-OQF
e 20705
e 31605
+ 48308
+ 7 RP-08
11304
17304

s 264-04

+A03-04
e H1L6-04
+ 94104

¢ 21H-09
e AHA4-Q7
+ 10004

+ 1O0-00
+ 20003

IMES
THOAMEN

(H5TARANZD)

e L L3
e L73
s DG
e 403
s HL G
R
o184
s 220
v 33b
o L E
¢ 2B
e 120
1 8E
RO
2 A28
v b5
s 1O~

e AGLG
+ 100~

e 2 LS

+ 300

247

Table IV.2

06
06
0&
0&
04
0&
0%
0%
0%
0%
0%
04
04
04
04
04
03

09
Q6
04

04
03

ANTE LOCATION
CORE

+ 12006
» 18306
e 28006
LA28-06
e 65406
+ LOO-0H
o LEE-QF
s 2R3 0F
o BE7 00
L5860
s 33405
L2704
+ 12E-04
e 27804
+ AGE-04
e HPEH-04

+ 10008
e 2 LE-08

e A6HA 04

20004
+500-03

D7 GE

G068

06

G-0b
G-Qb

Q%

- Ol
30

Q%
0%
(%

5 0 4

s 21
o A4
¢ 100

e 0
e 7Q0-

304
3 () 4}

08
O&
03

04
03

+ 13506
+ 20706
+ 31606
48306
e 73906
+ 113008
17305
e 26400
+ 40305
¢ 61600
 PAL-05
+ 14404
s 22004
e 33604
1L E-GH
+ 78504

+ALHH08
+ 10005
s 21503

e 70004
+ 10002

+ 14406
22006
¢ 33604
51306
e 7BEH-06
12005
e 18308
s 28005
42800
s HOA-O0
+ 10004
s 15304
¢ 23404
v 35704
54604
83404

s 100~07
o2 E-QF

+A6EA4-03

« 10003
+ 30002
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IV.B.1.g. Filing
The ion routine contains the basic instructions for transferring calcu-

lated data to the IODR mass storage system. The basic commands are:

I-OPEN sets up an IODR file heretofore unused

[-REQPEN reopens a previously used file

LOGIN places information in the log for the file directory
I-TFILE files the flux, spectra, and energy deposition rates
I-2FILE files the time integrated energy deposition

I-3FILE files the results of the temperature calculation

IV.B.1.h. Auxiliary Routines
In addition to the subroutine mentioned above, the ion code contains sev-
eral other routines which can perform calculations associated with the general
response of ions.
IV.B.1.h.(1). Heat Flux
If a thermal response calculation is described which is based on a finite

duration heat flux on a semi-infinite slab, the following command and data are

required:
HTFLUX
1F total fluence J/cm2 real
2 TD pulse duration sec real
() 3 AR thermal diffusivity em?/sec real
4 TK thermal conductivity cal/cm/sec/K real
5M number of pulses -—- integer

6 W pulse spacing sec real
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IV.B.1.h.(2). Residual Temperature
If the temperature profile after many ion pulses is required, the solution

for a finite with slab can be obtained by the following command and data:

I-RESID
(A) 1 Ny number of locations to evaluate --- integer
(B) 1 v(1) Tocation (NY values) cm real
(C) 1T number of times to evaluate —-- integer
(D) 1 TA(I) evaluation times (NT values) sec real
(E) 1 NCONV number of terms in series -— integer

solution
IV.B.1.h.(3). Implantation Distribution
An estimate of the implantation distributions for light ions can be made
with the commands and data
LOWIMP
(followed by same data as 2nd card after I-Deposition)
IV.B.1.h.(4). Sputtering
The sputtering calculation for a heavy ion spectrum is contained in a
separate absolute element. This routine reads data in the IODR data file to
determine the total temperature history at the front surface. This information
is then folded with the temperature and energy dependent sputtering model and
the total sputtering rates are calculated. The commands and data are:
@ XQT T*DAMEN. SPUTTER
(A) 1 FILENAME  file name of IODR data file ——- integer
(B) 1 BINT Bin number of surface -—- integer

temperature



5
6

BINF

SPTEMC

SPTEME

TREF

CONST

FIFTY

Z1
72
AM1
AM2
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Bin number of surface ion flux
constant in sputtering-
temperature relation

activation energy of sputtering

ambient surface temperature

constant in enerqgy-sputtering
relation

constant in energy-sputtering
relation

ion atomic number

target atomic number

ion atomic mark

target atomic mark

for plotting (reference section IV.C.3).

-

amu

amu

integer

real

real

real

real

real

real
real
real

real

Data is stored in file in the array DEP(I,J) and is plotted as a

deposition versus time (NUMLIN =) as follows:

Independent Variable

1 Sputtering rate with temperature effect
2 Sputtering rate without temperature effect
3 Total sputtering with temperature effect

4 Total sputtering without temperature effect

5 Ratio of 3 and 4



IV.B.1.h.(5).
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Surface evaporation

To calculate the evaporation rate the data file containing the surface

temperature must be accessed.

(A)

(8)

(c)

(p)

(E)
(F)

@XQT T*DAMEN. EVAP

FILE NAME
BINT
STIPR
AMASS
TAMB

PZERO

HSUB

INSTF

FILE NAMZ

Bin # of surface temperature
surface sticking probability
atomic mass of surface

ambient surface temperature

coefficient of vapor pressure
curve

sublimation energy

if = I-1 FILE file data

as ion-1 type

name of file for output data

directory entry for bin title

Torr

eV

The command string and data are as follows:

integer
real
real

real

real

real

integer

integer

for plotting, data is stored in file in the array DEPX(I,J) and is

plotted as a deposition versus time (NUMLIN = 3) as follows:

1 evaporation rate vs. time

2 total evaporation vs. time

3 temperature vs. time

4 vapor pressure vs. time
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IV.B.2. [r-2] Displacement
The displacement calculation is initiated by the command
@ XQT T*DAMEN. DISPLACEMENT

The input requirements for generating the spectra and any modification by
gaseous layers for the displacement code are identical to that for I-1 (see
sections IV.B.1.a. and IV.B.1.c.). Any displacement calculation must be pre-
ceded by a call to generate the standard time and location array (STARAY,
STARAZ2, STARA3). The user can then elect to perform a calculation for light
ions or heavy ions. The appropriate command and data are:

IV.B.2.a. Light Ions

DISPLACEMENT

1 Ml ion mass amu real

2 Il ion atomic number - real
() 3 M2 target mass amu real

4 72 target atomic --- real

5 EO displacement energy keV real

followed by a card for the ion-target stopping reference values identical to

IV.B.1.d.
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IV.B.2.b. Heavy lons
The heavy ion code requires the use of the nuclear deposition functions

stored in data file 11. The subroutine is initiated by the following command

and data:
HIDPA
1 LOCOFN block Tocation of nuclear -—- integer
deposition functions in
(A)
file 11
2 CONVER convert keV/p to barn-dpa barn-dpa real

[.ax10°8/E ,(keV) /N (a/en®)]

At this point the code has calculated the displacement rates based on a
time frame determined by the ion arrival times. If data are to be converted to
a standard time base the following command is necessary:

BASALT
The filinginstruction for the displacement calculation are identical with
those for the deposition routine with the following two commands:
I-1FILE files flux, spectra, times, and
displacement rate data (dpa/s)
I-2FILE files time integrated displace-

ments (dpa)
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IV.B.3. [7-3] Monoenergetic Deposition
This deposition routine provides stopping power energy deposition and
Tocal ion energies for light ions and energy deposition data for heavy ions
based on data from file 11. The light ion subroutine has an internal plotting
package for data display.
IV.B.3.a. Light Ion
The 1ight ion code is initiated by the following command:
@ XQT T*DAMEN. LOWZDEP
if plots are desired the statement must be preceded by
@ GSP,P
PLOTTER PEN/LIQ

data following the XQT statement are:

1 EO refarence energy keV real
2 S0 stopping power at EO keV/u real
3 El reference energy keV real
(A) 4 S1 stopping power at El keV/u real
5 E2 reference energy keV real
6 S2 stopping power at E2 keV/u real
7 E3 reference energy keV real
8 S3 stopping power at E3 keV/u real
9 SMAX maximum stopping power keV/u real
112 first Brice coefficient --- real
2 AP second Brice coefficient -—- real
(6) 3 AN third Brice coefficient - real

4 MI ion atomic mass amu real
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5 RHO target density

6 M2 target atomic mass

7 71 ion atomic number

8 72 target atomic number

1 IND1 1=perform stopping power

calculation

(C) 2 IND2 T=perform spatial distribution
3 IND3 not used
4 IPLOT 1=make plots
5 IPRINT 1=print output

(in a1l cases 0=no)

1 FIRSTE smallest energy in stopping
(D) power calculation
2 FINE largest energy in stopping

power calculation

1 NUM number of energies for spatial
(E) profiles
2 X3(1) energies for spatial profiles

(NUM values)

IV.B.3.b. Heavy Ions

gm/cm

amu

- -

keV

keV

keV

real

real

real

integer

integer

integer

integer

integer

real

real

integer

real

The heavy ion code must be preceded by assigning the deposition function

data file and then executing as:
@ ASG,AX 11
@ XQT T*DAMEN. HIGHZDEP
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these instructions are followed by the following data:

1 LOCDFN

2 LOCDFE

3 CONV

1 NUM

2 E(I)

T IPRINT
2 IPLOT

block location of nuclear
deposition functions in file 11
block Tocation of electron
deposition functions in file 11
conversion factor if data are

to be different than keV/u

number of incident energy to
get deposition for

incident energies (NUM values)

1=print output
1=plot output

(0=no in all cases)

keV

integer

integer

real

integer

real

integer

integer
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IV.B.4. [I-4] Deposition Function Creation
This routine generates deposition functions from either output data from

the Brice codes or from tabulated data. If Brice code data are used the
data must be processed into a form compatible with the reading programs. This
processing is done by assigning the input file (Brice data) and a temporary
output file and converting from unformatted to formatted data as:

@ ASG,AX B*26. (Brice code file)

@ ASG, T 13.

@ XQT. T*DAMEN. UNFOR/FORM

@ FREE B*26. (Brice code file)

@ ASG,T 26. (another 26 with different qualifier)

@ EDIT,F 13.,26.
The master code (DEPFUN) is initiated by the commands (assuming data it to be
written in file 11):

@ ASG,AX 11,

@ XQT. T*DAMEN. DEPFUN

if input data are from a Brice calculation the command and data are:

BRICE

1 INST2 if=CREATE, deposition -—- integer
functions will be developed

1 INST3 if=ELECT, data will be for -— integer
electronic deposition

1 IPRINT if=1 data will be printed - integer

if the data are to be read from tabulated values the following data are needed:

GENOR
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(A) 1 INST2 (same as above)
(B) 1 INST3 (same as above)

1 NUME number of incident energies - integer
(c) considered (MAX=10)

2 NUMX number of locations for data --- integer
(D) 1 IPRINT (same as above)
() 1 Cl conversion for range data -—- real

2 C2 conversion for ED/RP data -— real

1 E(I) incident energies keV real
(F) 2 RP(I) normal range for each E(I) .- real

3 EDRP(I) damage/range factor of E(I) - real

(a11 repeated NUME times)

1 XRP location/normal range - real

(6) 2 q(1,9) normalized damage at XRP .- real
NUME Q(I)NUME normalized damage at XRP --- real

(repeat all for I-NUMX times)
If the parameter for INST2 was "CREATE" for either of the above two cases,
a call will be made to the least squares fitting program which requires the

following data for nuclear deposition values:
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1 ORDER order of fit to the left -—- integer
of the peak
1 STO position of match point to -— real

left of peak

1 INK T=print out fitting charac- -—- integer
teristic

1 INK 1=print out (right of peak) integer

1 ORDER order of fit to the right of -—— integer
the peak

for the electron deposition values:
1 ORDER order of fit -—- integer
1 INK 1=fitting characteristics --- integer
printed out

after fitting the coefficients are stored in file 11 which require:

1 NUMFL the data block number in -—- integer
file 11
1 IDENT a 54 column identifier for the --- integer

ion target combination, etc.
if desired this routine can recreate deposition profiles from the data in

file 11 with the following commands and data:

REGEN
1 LOCDFN data block location in file 11 --- integer
(A)
2 CONY conversion factor if desired --- real
results are different than keV/u
(B) 1 NUM number of incident energies to ~-- integer

consider



2 E(I)

1 IPRINT
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incident energies (NUM values)

1=print output

keV

if plots are required the following commands and data are needed:

PLOT
1 NDPLOT

2 ND1

3 ND2

(A) 4 ND3

5 NYPLOT

6 NY1

7 NY2

8 NY3

(B) 1 CONVE

At any time the use may also check the contents of

1=plot original deposition
profiles

INDEX for first plot of
original profiles

INDEX for last plot

increment for above plots
1=plot regenerated deposition
profiles

index for first plot of
regenerated profiles

index for last plot of regen-

erated profiles

increment for regenerated plots

conversion factor for plot

ordinate

@ XQT T*DAMEN. 11-READER

11

data block number in file 11

file 11 by:

real

integer

integer

integer

integer

integer

integer

integer

integer

real

integer
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IV.C. Supporting Routines

IV.C.1. Filing
Portions of the filing system have already been introduced in previous
sections. This section will repeat the instructions used by the photon [P-1],
ion [I-1], and displacement [I-2] codes and will also present information on
related routines.
ATl filing commands must be preceded by an initialization command of
either:
OPEN , or I-OPEN
1 FILENAME file name of data file -——- integer
or
REOPEN or I-REQPEN
1 FILENAME file name of data file --- integer

A descriptive narrative may be placed in the "log" of each data file with:

LOGIN

(A)

(B) up to 50 lines of
narrative to be placed
at the top of the file

(N)

the 1ist is terminated by
@ EOF
When data is placed in a particular "bin" as with a command of P-FILE or

ITFILE, there must be followed by a single line of narrative which identifies

the data being placed in the file, e.qg.:
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ENERGY DEPOSITION FROM IONS, etc.

Once data has been placed in a file a directory of the file's contents

{1og and individual entries) can be obtained by the following commands:

@ ASG,AX FILE.

@ XQT T*DAMEN.

FILE

READ-DIR/IODR

In addition, the data in any bin created by the ion codes may be read

and printed out by the commands:

@ ASG,AX FILE.

@ XQT T*DAMEN.

FILE
(A) 1 INST

1 IBIN
2 INOUT

RDFILE/IODR

RDFIL1-Ion-1 Type
RDFIL2-Ion-2 Types
RDFIL3-Ion-3 Types

bin number of data

1=print times energy, flux
and spectra

2=print deposition or temper-
ature vs. time

3=print deposition or temper-
ature vs. location

first time or location in
printout

last time or location in
printout

increment in time or location

integer

integer

integer

integer

integer

integer
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IV.C.2 [S-2] Superposition

The addition code is used once data is placed in an IODR file. Here
data which has been generated on a common time and location basis can be
superimposed if it was produced in a linear process.

Two versions are called from the master routine for either: a) temper-
atures from any combination of photons or ions, or b) energy deposition or
displacement calculations. The command is:

@ ASG,AX DATAFILE.
@ XQT T*DAMEN. ADDITION
DATAFILE

followed by either

ADDTEM
or  ADDDEP
and
(A) 1 bin # to be added to total .- integer
(B) 1 bin # to be added to total
(N) N bin # to be added to total - integer
@ EOF
1 MSG directory notation for total  --- integer

bin
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IV.C.3. Plotting
The basic plotting package is contained in the absolute element initiated
by the instructions:
@ ASG,AX DATAFILE.
@ GSP,P
PLOTTER PEN/LIQ
@ XQT T*DAMEN. PLOT/IODR
followed by a "namelist" input of the following parameters:
1 NP number of points (not used)
2 PRINT if truesdata is printed
default=false
(A) 3 PLOT if true,data is plotted
default=true
4 IDEV output device, default=5 (interactive) (1=direct plots)
5 LONG Y if true, Y axis is long
axis default=false
6 PRT LNS if true, available line table
is printed, default=false
then the filename is given:
(B) 1 FILENAME name of IODR data file --- integer
followed by instructions for up to 20 lines plotted per page specified by three

parameters per line

1 NUMBIN bin number from which data -—-- integer
is taken
(c) 2 NUMLIN code for variable selection —-- integer

3 INDVAR index for independent variable --- integer
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Ions
1 Flux vs. time Ind.
2 Spectra vs. energy Ind.
3 Deposition vs. time Ind.
4 Deposition vs. X Ind.
5 Integrated deposition vs. time Ind.
6 Integrated deposition vs. X Ind.
7 Temperature vs. time Ind.
8 Temperature vs. X Ind.
Photons
9 Spectra vs. energy Ind.
10 Absorption coef. vs. energy Ind.
11 Energy absorption vs. X Ind.
12 Adiabatic temperature vs. X Ind.
13 Temperature vs. time Ind.
14 Temperature vs. X Ind.

15 same as 2 except units = J/cm2/keV

After the desired number of lines are specified the sequence

with:
@ EOF
and
1 TLOGX
(E)
2 ILOGY

if 0 X axis
if 1 X axis
if 0 Y axis

of 1 Y axis

i

log ---
Tinear
Tog ---

Tinear

var.

var.

var.

var.

var.

var.

var.

var.

var.

var.

var.

var.

var.

var.

selected from the following

tabte:

1

]

X index
time

X index
time

X index

time

layer #
layer #
layer #
layer #
X index

time

is terminated

integer

integer



(F)
(6)
(H)

1
1
1
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XLAB label for X axis
YLAB label for Y axis
TITLE label for graph

The process above is repeated for additional plot pages. If the number

of points is to be user specified these alternative commands are used:

as:

@ XQT T*DAMEN. PLOTNUM/IODR

DATAFILE

$ NAMELIST, where NP is specified and all other data are identical.

If data are to be taken from several data files another routine is used

@

e
e

ASG,AX DATAFILET.
ASG,AX DATAFILEZ2.
GSP,P

PLOTTER  PEN/LIQ

@

XQT T*DAMEN. PLOTCROSS/IODR
$ NAMELIST (same as PLOT/IODR)

NUMBIN
NUMLIN (same as PLOT/IODR)
INDVAR

FILENAME Data file for above data

NUMBIN
NUMLIN

INDVAR
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(D) 1 FILENAME Data file for above data
(etc.)

The balance of the instructions are identical to the normal PLOT/IODR

routine.
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Chapter V

Sample Data
and
Reference Values for

Various Materials
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===z==  EXAMPLE/PHOTON =====

1. SAMPLE INPUT FOR THE PHOTON CODE
2
3.
4e
Se BASGoAX T-NEWRSPE(C-2=-CU=744///7670
6o dXQT T*DAMEN.M/E
7 BADD T*DAMENELT/ATOM
8. STARAY GENERATE THE STANDARD TIMES & LOCATIONS
9 OPEN THE IODR FILE
1C, SPEC-2-CU-7
11. LOGIN BEGIN THE FILE LOG
12. SPECTRUM=2
13. TRIAL FOR REVISED ION CODE
14, SPECTRUM HAS TWO PHOTONS AND SIX IONS. MATERIAL IS COPPER.
15. FEBRUARY 25,1978
16, RADIUS IS SEVEN METERS. TOTAL ENERGY IS 100MJ
17, JEOF
18. Kk kk ok x COMPONENT #1 *ek Rk Rk ek k
19 P-LAYER
ZGo 19 105‘3 11
b I 29, 8.96, 11, 0,903, 0, 63¢5, 1ey 2000,
22 DEOF OF THE WALL LAYER
23, adEOF OF MATERIAL COMPOSITION
2ho P-LASER ABSORBTION
25 1046 «2E+6 T
26 PSTEMP
270 1 2 1-5‘8 ol TGU 10
28. 1 15 3
290 P‘FILE
30, 10.6 MICRON LASER ONTO COPPER
31, L2 228 24 COMPONENT He Yekk ok dokdkok o kk kk ok kh
32 P=-SPECTRUM
33, 1.0 100 2eE+S T
34, P-LAYER
35. 1 700. 3
36, 10 9.,002E-4 1425 o5 1 20.2 .5 273,
37 oEQF
380 27 105‘3 11
3G. 29, B.96y 11, 0.9032, 0, 63.5, 1.4y 2000.
40, REOF OF THE WALL LAYER
41, dEOF OF MATERIAL COMPOSITION
42 P~-DEPOSITION
43, 1 2
44, PSTEMP
45. 2 1 10E-§ .1 1UD 10
46 1 15 3
47« P=FILE
4E. 1« KEV BLACKBODY XRAYS ONTO CU AFTER ATTENUATION BY 1 TORR OF NEON
49,
50 GEOF END OF THE PHOTON DATA GENERATION
57.
52
53,
54,
55
56.

5T
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===== EXAMPLE/IONCODE =====

Te SAMPLE INPUT FOR IONCODE
Coe
3 dASGgAX T-NEW*SPEC-2-CU=7,
4o dASG4AX 11,
5 aXeT TDAMENJLIONCODE
6 I-REOPEN THE 1IODR FILE
7Te SPEC=-2=-CU~7
8, AARAAE A AR KRR AR KA KRR NN COMPONENT #2 chk ek Ad kAR RA R R R AN kk
D I-SPECTRUM CALCULATIONS
1C . 1 240¢ 10. 00 O¢ 96 1306420 74 3¢ 10 100 0O
1. 5 «903 8496 +111 1. 12 155. 13G. 0. Qo
1<. 500, 1000, 207. 178. 267,
13. LITMOD
14. DONT FILE
15, RANGE
164 120e 0296 240. L0375 500e 40393 1200. <0289 3270.
17 760, 273,
18. 700e o5 273. O
19 STARA3
200 SCE-"
21 I-DEPOSITION CALCULATIGNS
22 50
23, 120, 150 240, 190. 660, 200 1350, 157. 207.
<be I-1FILE
25 TRITIUM IONS ONTO CU 240 KEV MAX SPEC AFTER 7M OF «5 TORR NE
26 I-2FILE
27 TRITIUM IONS ONTO CU 240 KEV MAX SPEC AFTER 7M OF .5 TORR NE
28, STARAY
2G . I~-STEMP CALL THE STANDARD ION TEMPERATURE ROUTINE
30 1 15 3
31 I-3FILE
32, TEMP FOR T IONS ONTO CU 240 KEV MAX AFTER 7M OF .5 TORR NE
33, KERKK IR KRR AR A A KRR R ANNRRARNCOMPONENT Hohhkrhk kkhhkdhhhhhkhkrhhdhkbkk kkhkkok ko %
34, I-SPECTRUM CALCULATIONS
35, T 800e 10e 06 O 96 1¢5E+19 7¢ 284 10 100 0O
3¢, 2 «903 8496 4111 1. 12 0. +70SE=-7 0. O,
37 SPEMOD
38 FILE
39. RANGE
4Ce 1000s 2107 29403 25006 4177 3642 1. 273
41, 700. o500 273. ©
424 MODIFIED SI SPECTRUM AFTER 200 CM OF .5 TORR NE GAS
43, STARA3
440 SOE“")
45, I-DEPOSITION CALCULATIONS
46 . 50
47 1 P
48, I-1FILE
49 . SI IONS ONTO CU 800 KEV MAX SPEC AFTER 7 M OF .5 TORR NE
5‘. I‘ZFILE
5% SI IONS ONTO CU &E00 KEV MAX SPEC AFTER 7 M OF .5 TORR KNg
52 STARAY
53. I-STEMP CALL THE STANDARD ION TEMPERATURE ROUTINE
S4. 1 15 3
550 I"BFILE
56, TEMP FOR SI IONS ON CU 800 KEV MAX AFTER 7 M OF .5 TORR NE

57 JEOF THIS IS THE END
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===== EXAMPLE/DISPLACEMENT =====

Te FASG,AX 11,

Ze ZASGsAX DPAXSPEC-2-CU~7.

3, dXQT T*DAMENDISPLACEMENT

4o STARA3Z

5: 505'4

6o CALCULATE THE DISPLACEMENTS FOR SPEC=-1~-CU

7 *hkk kAR XA X COMPONENT ION -1 DEUTERIUM k% kv ke hhkhkk

Ee I-SPECTRUM

9o 1 160e 10, O0¢ O¢ 96 1.30E+20 7. 2. 10 100 O

10. 5 903 8496 4111 1. 15 200, ¢00. 0. Q.

11. 440 1000. <00, 149 237,

12 DISPLACEMENT DO A DISPLACEMENT CALCULATION

13. 2e T 6345 29. 030

14 8Ce 150. 160. 190. 440. 200, 900. 157. 207.

15. BASALT

16. OPEN

17. SPEC-2-Cu-7

18, LOGIN

19, DISPLACEMENT CALCALCULATIONS

20, SPEC-2-CU~-7

21, NEW CODE

22 MARCH 5 1978

¢3e dEOQF

25 DISPLACEMENTS FROM DEUTERIUM ON COPPER 160KEV MAXWELLIAN
26 I-2FILE
27 DISPLACEMENTS FROM A DEUTERIUM ON COPPER 160 KEV MAXWELLIAN
2be Ak hkxkkkkxk COMPONENT -~ 4 SILICON ON COPPER SPEC-2-Cu=7
29« I-SPECTRUM

30, 1 800¢ 10. O0¢ O 96 15419 7, 28, 410 100 O

31. 2 0963 8.96 0111 1- 15 0. .7U5E"7 0. 00

32 HIDPA DO A LOW ENERGY HIGH MASS CALCULATION FOR DPA
33, 1 1e57E+6

34, BASALT

35, I-TFILE

36 DISPLACEMENTS FOR SILICON IONS ON COPPER SPEC=~2-CU-7
37, I-2FILE
38, DISPLACEMENTS FOR SILICON IONS ON COPPER SPEC-2~CU-7

39. 2 ECF



1.
Ze
3.
4o
5e
6.
7

Q.
1C.
11.
12
13.
14.
15,
16.
17,
18.
19.
2Ce
cte
22
23.
ch
5.
26
27
28
29.
30,
31,
32
33,
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SAMPLE INPUT FOR SINGLE ION DEPOSITION

LIGHT IONS

@ o HELIUM ON CARBON

BXQAT T*HLOWZDEP

160. 47.2 320, 59.8 1000. 52,2
36661 03707 34639 4. 1475 12
1t 0 0 ¢ 1

40. 4040,

1 1400,

HEAVY IONS

BASG,AX 11.

@XQT T*«DAMENL.HIGHZDEP

12 1.0

5 10060. 2000. 3000, 4000, 5000,
11

3600,

Ze

6

19.3

164«



Te

Ce

3.

b

5.

6

7

Ee

Ge
1C.
1.
1<,
13.
14,
15.
1¢.
17,
18,
19.
cCe
21,
22
23,
b
25
b
27,
28,
29
3G,
31,
32.
33.
34,
35.
36,
37
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SAMPLE INPUT FOR THE
DEPOSITION FUNCTION CREATION CODE

CREATING COEFFICIENTS FROM TABULATED DATA
AND PLACING IN FILE 11

gASG,AX 11
aXQT T*M,DEPFUN
GENOKR

CREATE

NUCLEAR

9 51

0

DADD T*M ALNIN

- DO N

NUCLEAR ENERGY COEFFICIENTS AL - NI 540 T0 2700 KEV
GENOR
CREATE
ELECT
9 51
0
DdADD TH*M,ALKNIE
4
0
2
ELECTRONIC ENERGY CCEFFICIENTS AL=-NI 540 T0 2700 KEV
STOP



3. SAMPLE INPUT FOR THE FILING ROUTINES

5 DATA ARE FILED FOR A PHOGTON AND ION RUN AND
6o THE DIRECTORY IS READ AFTER COMPLETION

9 JASGyAX T~NEWXSPEC-2-CU~=7e,///670

10. dXAT T*DAMEN.M/E

1. OPEN THE IODR FILE

1c. SPEC-2-CU=-7

13, LOGIN BEGIN THE FILE LOG

4. SPECTRUM=-2

15« TRIAL FOR REVISED ION CODE

16, SPECTRUM HAS TwO PHOTONS AND SIX IONS. MATERIAL IS COPPER.,
17, FEBRUARY 25,1978

18, RADIUS IS SEVEN METERS. TOTAL ENERGY IS 100MJ
19. SEOF

22 PERFORM PHOTON TEMPERATURE CALCULATIONS

25. P=-FILE
26 1. KEV BLACKBODY XRAYS ONTO COPPER AFTER 1 TORR OF NEON

31. AXAT THDAMENCIONCODE
32. I-REOPEN THE IODR FILE
33. SPEC-2-CU=-7

36 PERFORM ION DEPOSITION CALCULATION

4G SI IONS ONTO CU BOO K&V MAX SPEC AFTER 7 M OF .5 TORR NE
41. I-Z2FILE

e SI IONS ONTO CU 800 KEV MAX SPEC AFTER 7 M OF «5 TORR NE
43,

b4,

45 PERFORM ION TEMPERATURE CALCULATIONS

46

47«

48, I-3FILE

49, TEMP FOR SI IONS ON CU 800 KEV MAX AFTER 7 M OF .5 TORR NE
5C. FEOF THIS IS THE END

5%

52

53.

54. dXQT T*DAMENSREAD-DIR/IODR

55 SPEC-Z2~Cu~7

56, JEOF

57,



1.

3

b

5

6o

7

[

e
1C.
1.
12.
13,
14,
15,
16.
17.
18.
19.
20.
A
e
23,
b
25.
cb,
27
28
29
30.
31
32
33.
34,
35.
36

275

SAMPLE INPUT FOR THE SUPERPOSITION CODE

DATA ARE TAKEN FROM 7 BINS AND SUMMED
AND FILED IN THE NEXT AVAILABLE BIN

THE DIRECTORY IS READ AFTER COMPLETION

FASG4AX T-NEWXSPEC-2~-CU=7,
FPRT S R*S RUNADDITION/SPE(C—~2-(CU=-7?
dXQT T*DAMENGADDITION
SPEC-2~-CU-7
ADDTEMP
1
2
5
8
11
14
17
dEQF
SUMMATION OF 2 PHOTONS AND 5 IONS FROM RUN=-1/SPEC=-2-CU=7 (RERUN)

@#XQT T*DAMEN .READ-DIR/IODR
SPEC~-2=-Cu~-7



39.
40,
41,
42
43,
44 .
45.
46,
47,
48,
49
50,
51
52

5%,

276

===== EXAMPLE/PLOTTING =====z

SAMPLE INPUT FOR THE PLOTTING CODE

BASGAX T*SPEC=2-CU~T7.,
dGSP,4P
PLOTTER PEN/LIG
@XQT T*HPLOT/IODR

$IN IDEV = 1, $END
SPEC=-2-CU-7

TIME , SEC
PARTICLE FLUX, PART/SEC/CMZ

PARTICLE FLUX FOR IONS ON SPEC-2=-COPPER-7M

ENERGY,KEV
FyPART/KEV/CM2
ION SPECTRA FOR IONS FOR SPEC-2~-COPPER-TM
PLT
113 1
2 13 1
571
8 71
1171
14 7 1
17 71
aEOF
¢ 1
TIME ,SEC
TEMPERATURE RISE ,C
TEMP RESPONSE AT X = 0 SPE(=-2-COPPER-7M
PLT
FEOF
FEOF



1e
Ze
3.
4e
Se
GCe
7e
Se

1C.,
1.
12,
13,
14.
15.
16.
17.
18,
19.
.
21.
22
23
2ho
25.
26
27.
28
29
3C.
31
3
33,
34.
35.
36,
37.
38
39.
40.
41.
42
43.

Ak Ak CARBON *** k&

I. THERMAL PROPERTIES

i RHO

_===0

cp

(GM/CM3)  (CAL/GM/K) (CM2/SEC)

(¢} 2425

«5

I1.I0N INTERACTION PARAMETERS

-=-~BRICE PARAMETERS

Z AP
D 1.5274 0e5273
T 1.5274 0e5273
HE 1.444 Ge3707
-=-=-DEPOSITION
EQ $O E1 S1
D 60 144, 120, 180.
T 90, 144, 180, 180,
HE 320, 343, 640, 420,
-==M0OD 5
C £ E1
D 135. 100. ¢4,
T 140. 180, 300.
HE 376. 400, 1000.

ALPHA
082
N
3.461
3.461
34639
EZ §2
260, 173.
390. 173,
1000. 404,
E2 s1
1000. 130.
1500, 135,
3600. 404,

T(ME
(K

LT)
)

39590

E3

1000.
1500.
3600.

S2

83,
23,

198&.

S

€bo5
645
198.

(Apy)

12

SMAX

185,
165
422

EM

11¢.
c0G.
583.



1.
Ze
3
4.

6o

7o

8o

S
1C.
11,
12,
13.
T4,
15.
16.
17
18.
19.
cUe
cle
22
<3
ey
5.
26
7.
28.
29.
30,
31.
32
33,
34,
35.
36.
37.
38
39.
4C.
41,
42
43,

Ak hkk* COPPER® k%% %

I. THERMAL PROPERTIES

Z RHO cp

ALPHA

(GM/CM3) (CAL/GM/K) ((MZ2/SEC)

29 8.96 111

ITI.ION INTERACTION PARAMETERS

--=-BRICE PARAMETERS

Z AP
D 4.9593 Ue3503
T 4.9593 U.3503
HE 24390 Je3327
-=--DEPOSITION
eEQ SO E1 s1
D 80 155. 160, 197

T 100. 144, 200. 187,
HE 320, 482, 640, 598.

==-=-MOD5
o ED E1
D 200. 240 445,
T 155. 130. 50G.
HE 570. 50G0. 1580.

«903

3.038
3,038
24962

EZ

440,
660,
1880,

E2

1000.
1000,
322C.

S2

207.
207.
589,

s1

200,
207,
609.

T(MELT)

K

)

1356

E3

1000.
1500,
3800

$?

154.
154.
474,

§2

149,
178.
501,

(AmU)

63,5

SMAX

164,
164,
164,

EM

237,
£67
703,



1.

<o

4.

5.

Ce

7

Ee

e
1Ce.
1.
12,
12,
14.
15.
16,
17,
184
19.
2U.
1.
22
23,
he
25
26
27,
cé.
29
30.
31.
32
33.
34,
35.
36
37,
38,
3%,
4G
41,
42
43.

— e - —
===

*kXXKMOLYBDENUM X & # %

I. THERMAL PROPERTIES

L RHO
(GM/(M3
be 1042

IT«ION INTERACTION PARAMETERS

-=-=BRICE PARAMETERS

i
D 2.831
T 24831
HE 1e945
-=-~DEPOSITION
eQ sC
0 50, 226
T 80« 231.
HE 200. 537.
~==M0OD 5
C Y
D 257. 80 .
T 257, 1¢0.
HE 582 240,

-

cp ALPHA T(MELT)
) (CAL/GM/K) (CMZ2/SEC) (x)
G.0888 2832 2883
AP N
Ue51410 3.057
Je5140 3,057
Ue3731 3.235
E1 s1 EZ S2 E3 $3
10C. 274 360. 237. 1000. 143.
160, 277, 400. 262. 1500, 143,
400, 710. 1560. 681. 3600, 462,
E1 E2 s1 $?2
260, 1000, 257, 139.
19G. 150G, 257, 139,
1160, 3200, 740, 490,

Camu)

95.9

SMAX

164
104,
164,

Em

104,
156G
505,



Ce
3.
4o
5
€
7
8

1C.
1.
12
13,
T4,
15,
16
17.
18,
19.
20
21,
2l
i3
Zhe
25
cbe
274
28
29
3C.
31.
32.
33,
34
35,
36.
37
38.
306,
4C.
41,
42 .
43,
44,
45
46,
47,
48,
49 .
5C.
51,
52.
53,
54,
55
56
57

KA A ANEQON k%

I. THERMAL PROPERTIES

Fi RHO cp ALPHA
(GM/CM3) (CAL/GM/K) (CM2/SEC)
10 9.002E-4 246
(s1P)

I1+IO0N INTERACTION PARAMETERS

--=-BRICE PARAMETERS

z AP N
] 3.0194 0.3874 3.323
T 3.0194 Ue3874 34323
HE 1.677 0.3581 3,230

-==DEPOSITION (AT STP)

EDQ s0 £1 st £2
D 8Ce «02%5 160. « 3375 332.,3
T 120 <0290 240. 40375 500,

HE 260, L0833 480, <112 1200C.

-=-=-MOD 5

7

s2
0393

0393
« 120

s1

T(MELT) A
() (AMU)
2445 2042

E3 s$3 SMAX

800. 0289 0399
1200. o0289 1399
3000. oN870 123

§2 EM



58
59.
6GC.
61,
62,
63,
4o
65,
66,
67
68,
6G.
7C.
71
72
73,
The
75.
76
77
g0
79.
&G,
81
82
83,
84
85,
86,
87
88
89,
9C.
91
Qe
92.
Q4.
95
96

KEV

2u
50
100
150
200
25U
306
400
500
600
760
800
900
1600
1200
1400
1600
1800
2000
2500
3000
3500
4000
4500
5C00
6000
7000
8C00
9000
10000

———— e
-3

RANGE/DECTA RANGE (P =

0.8452/.287¢
148529/4362¢
3.1146/.4082
4e1692/44358
561403/ 44560
6.0800/.4727
7e0157/44874
849332/45140
10.9640/.5394
131402745647
1544772745909
17.9827/.6184
2046600/.6473
23.5100/7.6780

094557 .3381
21370/.4382
3¢63197.5015
4.85037.5374
5¢9326/.5620
66940475879
79071745966
?e¢7909/ 46226
11467797 .6449
13.6151/.6655
15.6287/7.6854
17.7342/.7052
19.94157.7252
2242563747457
2742222/ 47888

1 TORR, T = 2

HE

0.4288/7.1900

147906 /.3298

209096743670
3477761443870
445255/7.4001
5.2080/7.4099
5¢8537/.4179
64788 /44247
7.0938/.,4307
7e70557.4362
843185/44414
9.56107.4510
10.8388/.4601
12.1614/.4689
1345343744777
14,9609/.4866
18.7723/45095
2209394 /45342
27.4598/.5610
2243264/7.5900

73 K)

51

0.0997/,0563
Ce2239/.085¢
0.3501/.1118
0eb753/741349
065978741550
0e71697.1723
0e9460/.2008
11631722324
12693/7.2417
15658742569
17535742697
1.9335/.2808
241065742904
244343/.3064
2e7414/.3193
3.0311/.3300
3.2061/43390
345682/e3467
41773743621
447336743736
5.2487/43827
57306743901
6.1847/.3963
6.6155/7.4010
7e4193/.4102
8¢16067.4168
Be8521/4422¢
9.5026/.4267
101186744305

HG

0e0283/7.0119
0.0577 740166
C.0840N7.0216
01087 7.0266
Ge1226/.0314
01560740361
0620197.0454
062471740545
0e29e1740635
Ue3371/7.0724
Ce3821/.0812
0e4273/.0900
Je4727/.0987
Ue56407.1158
Ue6561/741327
0.7490/.1494
Ge8426/41657
Ue93069/.1819
117537.2209
14166/ 2581
Je6598/7.2936
1.9042/7.3274
2e1493/43595
243946/ .3901
28846/ 444065
3437137.4978
3.8529/.5446
4e3284145877
4e7972/66273



1.
e
3e
4o
Se
6o
7e
8o

10.
1.
12,
13.
14.
15.
16.
17.
18.
19.
el
21e
2
c3.
che
5.
b
27
28
29
3C.
31.
32
33,
34,
35,
36,
37
38,
39.
40
41,
42,
43,

Ak AR RNICKEL ¥k

I. THERMAL PROPERTIES

Z RHO cP A LP HA TC(MELT) A
(6M/CM3)  (CAL/GM/K) (CM2/SEC) (x> (AMU)
28 849 « 130 ¢ 140

IT<.ION INTERACTION PARAMETERS

-=-=BRICE PARAMETERS

bd AP N
b 344772 Ues351 3.106
T 3.4772 Uet351 3.106
HE 2e236 Ue3318 34232
~=-DEPOSITION
EQ Su E1 $1 E2 S E3 S3 SMAX
b 60, 199. 129, c49, 320, &50. 1000, 15¢. 164.

T 90. 199. 180, 249, 480, 250. 1500. 15¢. 164,
HE 260, 512, 520, 670. 1400. 699. 3680C. 421, 104,

-==MODS5



1.
i
3
4o
Se
€.

&
G
10
1.
12.
13.
14.
15,
16.
17.
18,
19,
20
2.
22
23
24,
25
26,
27 e
28
£G e
30.
31,
32,
32,
344
35
36
37.
3E&.
39.
4C.
41,
42,
43,

===

Ak kkk TANTALUMS* 2k

I+ THERMAL PROPERTIES

z

73,

RHO cp
(em/CM3)
1646 0400

II+ION INTERACTION PARAMETERS

-=-=BRICE PARAMETERS

l

b 742270

T 72270

HE 3.166
--=-DEPOSITION

EQ sO

0 100. 174.

T 150. 174.

HE 280. 516.
-=-=MGD5

C

0

T

HE

£EC

AP

Je3581
Ue3581
Ue3223

E1 $1

200,
300.
560.

<06
206
640.

E1l

-

ALP HA

(CAL/GM/K) (CMZ/SEC)

0242

N

2e7h U6
27406
3.065

E2 SZ

206 .
206,
621.

400,
600.
1640,

E2 s1

T(MELT)

(K)

3269

E3

1000.
15C0.
36G0.

Sz

155.
155,
464,

(amu)

181.

SMAX
164.

1o,
164,

EM



Te

3.
be
Se
6o
7
&

1C.
11,
12.
13,
144
154
16.
17,
18,
194
20,
21.
22,
23,
24
25+
264
27
28,
29.
30
31,
32,
33,
34,
35,
36
37,
38,
39,
404
41,
424
43,
4bo
45,
46,
47,
48,4
494
50
51,
52.
534
54,
554
564
57.

ARk XENONRE*k*

I. THERMAL PROPERTIES

i RHO cP ALPHA TC(MELT)
(GM/CmM3) (CAL/GM/K) (CMZ/SEQ) (xK)
54 50862E"3 02[06 16202
(STP)

IT.ION INTERACTION PARAMETERS

-==BRICE PARAMETERS

z AP N
b 364675 Usb5066 3.089
T 344675 Ceb566 3,089
HE 1.627 Jeb565 2985

~=-=-DEPOSITION (AT STP)
e0 SO E1 $1 E2 s E3 $3
D 60 . «113 120. 130 320, o124 880s <0783

T 90 . 113 180, «130 480, 124 1320. <0783
HE 160. 295 320, «375 1040. 375 3200, «250

“-—=M0D5

©

(AMU)

131.3

SMA X
«135

«135
164,

EmM



58,
59
60
61,
62
63,
64 .
65 .
66,
67,
68 .
69
70
71
72
73,
The
75,
76,
77
78
79
ECe
1
82,
83,
84
85,
86
&7
88
89.
0.
91.
92
93,
4.
95,
96,

KEV

20
50
100
150
200
250
300
400
500
600
700
800
900
1200
1200
1400
16350
1800
2000
2500
3000
3500
4000
4500
5400
60060
7000
80200
9500
10000

- —-—— -~
==I=E==

zS====

RANGE/DECTA RANGE (P

0414857 .0923
0.3435/.1318
0.62247.1680
0.8830/7.1914
11426/ 42102
1.40937.,2269
1.6873/7.2426
22856742732
29467/ 3043
346733/.3368
444655/ .3713
5432257 .4077
624287 44464
762247/ 44871

0.16337.1114
0.386214,1602
0.70127.2046
D.9835/ 42315
12519742516
151607 .2682
1.78117.2829
2.3268/.3092
290397 .,3338
3.,51967.3576
46,1772/ 43825
L.8781/7.4077
546232744338
6641217460610
8.1200/.5188

=1 TORR, T =

HE

0.0757/.0589
0e3152/.1136

0e5432/41400

0.74610/.1552
0.9264/.1661
1107371749
1.2878/.18¢6
1.4699/.1896
16551/.1962
1.8441/.2024
2.03744,2085
2.4383/.,2204
2.8591/.2321
343000742439
37610742558
4.241814.2679
55278742993
6.9280/.3324
Beb358/43673
10.0450/.,4038

273 x)

SI

0.04137.0464
0.0737/7.0609
0.1100/.0763
0.14727.0916
0618477.1061
042219/.1205
0e2964/ 1455
06370271672
0e4429/7.1863
0e5141/.2035
0.5839/7.2192
0e6521/42335
0.7189/.2467
0.8483/.2700
0697267.2901
1092473075
1.20817.3229
143199/.3365
15850/ .3648
1.8323/.387¢
2.0649/.46055
2.2850/.4208
204943/ 44339
26944/ .4453
3.0709/.4641
364211744792
3.74997 44916
4.0607/.5021
4.35617.5111

HG

G00997/.0107
0.0183/.0093
0.0258/7.0122
0.0328/.0151
0.,03957.0178
0.04607.0205
Ue0586/40U256
G«0709/.0306
0.0832/.0354
0.0954/.0401
UGe1075/.0447
Ue1196/.0493
0e1318/.0539
0e15062/.0628
0.18077.0715
0.2054/.0801
0.2302/.0886
Ue25527409069
Ue3181/.1174
Ue3817/.1370
0.4659/41559
0.5104/.1739
Ue5753/.1913
Ue6403/.2080
(7705742396
Ue9005/.2688
140302742959
115907443211
12869743447





