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ABSTRACT 

A model for calculating neutron energy release parameters 

(fluence-to-kerma factors) is discussed. 

MACK designed to calculate pointwise neutron fluence-to-kerma 

factros from nuclear data in ENDF format is described. 

The computer program 

MACK calculates the following: (1) pointwise cross sections 

at an arbitrary energy mesh, (2)  cross sections from resonance 

parameters in the resolved and unresolved resonance region, (3)  

energy group cross sections by reaction, ( 4 )  pointwise kerma 

factors, and (5) multigroup kerma factors. The energy point 

mesh and group structure can be arbitrarily set by the user. 

Kerma factors and cross sections can be averaged over an arbitrary 

input weighting function or any of several built-in functions. 

The kerma factors and cross sections by reaction are of prime 

importance in calculating heating rates, dose and reaction rates 

of interest in any nuclear system. 
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COMPUTER CODE ABSTRACT 

1. Name: MACK' 

2. Computer: MACK is designed to operate on the UNIVAC-1108 

and the IBM-360 series. 

3. Problems Solved: The principal purpose of the program is 

in calculating pointwise neutron energy release parameters (fluence- 

to-kerma factors) at an arbitrary energy mesh from nuclear data in 

ENDF/B format2. The kerma factors are of prime importance for 

calculating heating rates and dose in any nuclear system. The pro- 

gram processes all reactions significant to energy deposition. 

In addition, the program calculates energy group kerma factors 

and group cross sections by reactions (group constants not 

transfer matrices) averaged over an arbitrary input weighting 

function or any of the "built-in" functions. When resonance data 

is available, the code calculates the contribution from the re- 

solved and unresolved resonance parameters. 

sections, pointwise kerma factors, energy group cross sections and 

energy group kerma factors can be printed, punched, and/or saved 

on tape for all reactions and the sum as selected by input. The 

pointwise kerma factors can be saved for later use3 to generate 

group kerma factors for a different energy group structure and for 

inclusion in the ENI)F/B evaluation for the nuclide with the 

The pointwise cross 

appropriate MT numbers in the 300's series'. 

4 .  Method of Solution: The expressions for the energy release 



per  r e a c t i o n  are obtained from a s o l u t i o n  of t h e  kinematics  of 

nuc lear  r eac t ions .  

s c a t t e r i n g  is  included.  The c o n t r i b u t i o n  t o  energy depos i t i on  

from r a d i o a c t i v e  decay of t h e  r e s i d u a l  nucleus can be added by 

r e a c t i o n  and i s  ca l cu la t ed  us ing  Fermi theory i n  t h e  case of 

The an iso t ropy  of elastic and i n e l a s t i c  

6-decay. 

s i n g l e  o r  mul t i - leve l  Breit-Wigner parameters. 

is performed a t  an a r b i t r a r y  inpu t  temperature.  The unresolved 

resonance t rea tment  i nc ludes  some s h i e l d i n g  e f f e c t s  through a 

l /a t  weighting. 

are ca l cu la t ed  by averaging t h e  pointwise da t a  over  e i t h e r  a 

u s e r  suppl ied  inpu t  specturm or "bui l t - in"  weighting func t ions .  

The program c a l c u l a t e s  t h e  c o n t r i b u t i o n  t o  t h e  energy release 

from a l l  r e a c t i o n s  and t h e  accuracy of t h e  kerma f a c t o r s  calcu-  

l a t ion  is set only  by t h e  a v a i l a b i l i t y  of t h e  requi red  nuc lear  

d a t a  . 

I n  t h e  resolved resonance reg ion ,  MACK accep t s  e i t h e r  

Doppler broadening 

The energy group kerma f a c t o r s  and c r o s s  s e c t i o n s  

5. R e s t r i c t i o n s  on t he  Complexity of t h e  Problem: Because of 

t h e  v a r i a b l e  dimensioning technique used i n  t h e  program, t h e  

p r i n c i p a l  r e s t r i c t i o n  on t h e  s i z e  of t h e  problem is t h e  availa- 

b i l i t y  of s u f f i c i e n t  c o r e  s to rage .  Problems wi th  up t o  about  

1500 energy p o i n t s  can be run  i n  less than  65 K words of c o r e  

s torage .  Core s t o r a g e  requirements are no t  a f f e c t e d  by t h e  number 

of r e a c t i o n s  processed f o r  t h e  nuc l ides  nor t h e  number of nuc l ides  

i n  a run. 

d a t a  formats  allowed by ENDF/B. 

The code recognizes  almost a l l  of t h e  m u l t i p l i c i t y  of 






















































































































































































































































