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Flux Fluence per fuII2 power year
. . Flux (cm2.s7) (em)
ObJeCt|VeS (cm.s) SiC Neutrons E>0.1 MeV | 2.05x1010 (+4.0%) 6.46x1017
SiC Neutrons E>0.1 MeV | 1.39x1073 (£2.1%) GIMM Total Neutrons 2.27x1070(£4.0%) 7.15x10"7 _ . _
GIMM Total Neutrons 1.43x10"3 (£2.1%) Total Gamma 0.88x1010 (£6.9%) 2.77x1017 F|nd|ngS and CO”CIUS'O”S
> Determine nuclear environment at Total Gamma 1.57x10"% (+ 5.5%) AlBeMet | Neutrons E>0.1 MeV | 3.18x10° (+3.9%) 1.00x1018
> 5 10 GIMM Total Neutrons 3.57x10"0 (£3.8%) 1.12x1018 . i )
the GIMM (M1), focusing mirror et ot . |1 50kd0m (oo 190 Total Gamma 1 3655107 (+5.9%) 4.25¢10" > 3-D neutronics calculation performed to determine
(M2), and turnir,]g mirror (M3) final fotal Gamma 1-88x107 (£4.4%) A oo i 03] nuclear environment in the HAPL final optics and
t , f HAPL Neutron flux is a factor of ~1.6 higher ..l e compare impact of possible GIMM design options
Opucs O Material choice and thickness slightly impacts peak flux in GIMM with AlIBeMet GIMM o > Neutron flux at dielectric mirrors is hlgher by 3
» Assess impact of GIMM design Neutron spectrum softer for AIBeMet with 93% >0.1 MeV Total neutron and gamma fluxes are % | _
compared to 97% for SiC more than two orders of magnitude ~ $*" factor of ~1.6 with AlBeMet

lower than at GIMM |
Neutron spectrum is hard with ~90% 1 10%]
of neutrons @ E>0.1 MeV |

» Neutron spectrum softens significantly at M3

| | (~40% >0.1 MeV vs. ~90% at M2)
s T ey G P » Peak fast (E>0.1 MeV) neutron fluence per FPY:
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> Used Monte Carlo code MCNPX-CGM with SiC Neutrons E>0.1 MeV | 3.18x108 (+7.3%) 1.00x101 9 ¢ P the GIMM to dielectric f _
direct neutronics calculations in CAD model GIMM | o8 Seurone emaeon | oo 2 one moves from the o dielectric focusing
> Continuous energy FENDL-2.1 nuclear data AlBeMet | Neutrons E>0.1 MeV | 5.14x10° (£7.6%) | 1.62x10° Peak ?zt;;‘;m" F'”e"c:I';e';;':L%;m ) and tu'_'mng MIrrors . |
> Modeled one beam with reflecting boundaries GIMM | Total Neutrons 1A EB0%) | 41307 —— 438;1020 — . 81;;0 — » Experimental data on radiation damage to metallic
» Neutron traps used behind GIMM and M2 T — E— | Focusi(ng :Wrmr w2) 6'46)(1017;:4'0;; - oont07 ;;3'9;1 and dielectric mirrors are essential for accurate
» Two lightweight GIMM design options Neutron flux is a factor of ~1.6 higher 0w = | Turning Mirror (M3) 1.00x1076 (+7.3%) 1.62x1076 (+7.6%) lifetime prediction
: : with AlIBeMet GIMM I moscom T 21 2 19
>(1:on3|€[lﬁlrede(S|C,hAlBl\e/ll\z/let)d M3 mi Total neutron flux is about two orders of = o > F/or leuzncle limits of 10 Z/%TM&;;:I}AM) and 1(2)
cm tnic d Ire din MIrrors magnitude lower than at M2 with & 6o n/cm ielectric . ex ecte ifetime is ~
> Bl ket/shi Idpp luded i del smaller gamma flux reduction = ( ) p . : .
anket/shield included in model | Neutron spectrum is softer with ~40% of """ : : FPY, expected M2 lifetime is 10 FPY, and M3 is
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