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G4 vs G4+PEANUT: two questions

Longitudinal behavior of neutrons in tungsten

* Observed strong difference in estimated fluence at 50MeV — attributed to difference in encoded XS
 E > 50MeV discrepancies suspected to be a counting method difference — TBC

Black hole

Neutron flux — Z profile Neutron flux — Z profile Neutron flux — Z profile Neutron flux — Z profile
W 50cm, 10 MeV beam W 50cm, 50 MeV beam W 50cm, 200 MeV beam W 50cm, 500 MeV beam
= —— Gé-native (Bertini/FTFP) = i s
78 —— GA4+FLUKA-interface (PEANUT) € 1014 78 78
LE) --- FLUKA (standalone, proThOff) g g é
T T 7 m
0 J
g 10 g g g
£ £ £ £
s s S 10! s
€ € £ €
A=A AEA A oA
2 2 10°; 2 2
a a @ @ 10!
S S = =
2 2 2 2
k7 9 —— G4-native (Bertini/FTFP) 3 —— Gé4-native (Bertini/FTFP) k5 —— G4-native (Bertini/FTFP)
§ § —— G4+FLUKA-interface (PEANUT) - —— G4+FLUKA-interface (PEANUT) 3 —— G4+FLUKA-interface (PEANUT)
= , = —--- FLUKA (standalone, proThOff) E -=-- FLUKA (standalone, proThOff) E -=-- FLUKA (standalone, proThOff)
10~ 1071 ; 10° . .
s S FLUKA e 11
1) ace/FLUKA et et ettt e | S 100 detensnearan e seotengen e estaestenspmyg eteestasasstesen yeente Rns ey st vaeiee
2100 e 212 e S ettt s o, S 1,00 sttt st et
el S POt T S e S e o | « native/FLUKA d
= o . ~ | e “\- 1.0 4 - interface/FLUKA ~ 0.95 1 eeeenieenene
<t 0.95 - JFLUKA et eeseetestarsanetast s ennas N R R < . b LUK;\ ...............................................................................
U] JFLUKA O 10 T e et G et LU TR (O] .| mterface/FLUKA .
: . : . . . : . . . : . I | ! ! ! ! 0.90 1, : . : . .
-50 —-40 -30 -20 -10 0 -50 —-40 -30 -20 -10 0 —-50 —40 -30 —-20 -10 0 -50 —-40 -30 -20 -10 0
z [cm] (slab entrance = 0) z [cm] (slab entrance = 0) z[cm] (slab entrance = 0) z [cm] (slab entrance = 0)

| |
PhOtons ’n BPE Photon spectrum - SLAB-»DSTRM boundary Photon spectrum - SLAB-DSTRM boundary
BPE 10.5cm, 50 MeV beam BPE 10.5cm, 200 MeV beam

1072 1 1072

e Secondary photon spectra exhibited shape difference in +PEANUT vs FLUKA e """"I' _
* |nitial suspicion was some difference in thresholds (hidden parameters...) 104 ettty
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BIB muon oversampling

Overview + method

e BIB muon production
> Bethe-Heitler process: y+N — p++p-
> Photospallation + meson decay: y+N — (1, K, ...) = p+...

e FLUKA knobs

> BH interaction length: PHOTONUC .. MUMUPAIR — shortens photon MFP for pu production

> Photonuclear interaction length: LAM—BIAS — increases frequency of hadron production from y+N

USMCC

NB: muon biasing breaks all other physics!
We can’t recover correlations within a single event

» /K decay length: LAM—BIAS .. GDECAY — ceiling on sampling length (how finely decays are sampled along path)
 NB: FLUKA weighting scheme preserves underlying physical distributions for muon behavior—turning these knobs changes statistics, but not shapes!

A handful of observables
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BIB muon oversampling

USMCC
R-Z profiles: optics
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BIB muon oversampling

USMCC
R-Z profiles: support structure
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USMCC
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BIB muon oversampling

Azimuthal asymmetries In arrival location

USMCC

full view zoom on the nozzles
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