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Vain updates for this week

JEFF discrepancy — RESOLVED

* JEFF disagreement was nonphysical, caused by FLUKA internal 1004
normalization artificially inflating boron fraction by 1.25%

e All NDLs agree within error
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100 1000

USMCC
JEFF | ENDF |\JEFF (norm) ENDF (norm)
H 10.12|0.136| 0.1500 0.136
C 10.63|0.814| 0.7875 0.814
B |0.05/0.050| 0.0625 0.050
Total | 0.8 1
2




Vain updates for this week

FLUKA-G4 direct comparison

« Started developing a Claude-assisted setup in G4 that
closely mimics FLUKA setup in geometry, material, neutron
exit scoring, peak width, and metrics (see backup)

 Geant4 setup performs nKE scan for QGSP_BERT_HP,

QGSP_BIC_HP, FTFP_BERT_HP, Shielding

* |nitial observations:

> Agreement within error in beam peak survival
> Coherent disagreement in total exit multiplicity

Geant4 / FLUKA ratio — neutron transmission through 1.75 cm BPE
p = 0.95 g/cm3, 5 wt% B, pencil beam (FLUKA reference: JEFF-3.3)
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Neutron transmission through 1.75 cm borated polyethylene — nuclear data library comparison
p=0.95g/cm3, 5 wt% B, pencil beam, 5 x 10* primaries per point

Total neutron multiplicity

Beam-peak survival
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Neutron transmission through 1.75 cm borated polyethylene — physics-list comparison
p = 0.95 g/cm3, 5 wt% B, pencil beam, 10,000 primaries per point
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Vain updates for this week

Neutron transmission through 1.75 cm borated polyethylene — nuclear data library comparison
p=0.95g/cm3, 5 wt% B, pencil beam, 5 x 10* primaries per point

USMCC
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B e e s e ot b At 81+ gy i W T1 | 100 4 itemmimrimi b= mm b bmimiid e mm =i i b A i m i imm b m S = m i i A S =i =
100 +
_ < 80
£ 90 1 - 80
£ S =
> —
g g 60 - £
=] < 3
2 80 - - W 601
3 : :
n £ 404 BN
c -
S ] W
43 70 A S W 40 -
2 - JEFF-3.3 2 -8 JEFF-3.3 -8 JEFF-3.3
8- ENDFBVILO | Z 20 - ~- ENDF/B-VIILO ~B- ENDF/B-VIILO
60 - —&— JENDL-4.0u —&— JENDL-4.0u —&— JENDL-4.0u
-$- CENDL-3.1 -§- CENDL-3.1 20 - -§- CENDL-3.1
—¥— BROND-3.1 —%¥— BROND-3.1 —%¥- BROND-3.1
AR | Ty rrrrog MERARLL | M T s m M B R AL | v orrrrog Y vrvromq 0 MR | MR R § MRAAL | M AR A AL | Trorrroy Ty vy MR | MR | v T T T T r g MELELELAAL ] T rrrrom T oo T LR AR | v
0.0001 0.001 0.01 0.1 1 10 100 1000 0.0001 0.001 0.01 0.1 1 10 100 1000 0.0001 0.001 0.01 0.1 1 10 100 1000
Beam energy [MeV] Beam energy [MeV] Beam energy [MeV]
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Backup: FLUKA-Geant4 direct comparison o .

USMCC
Matching FLUKA behavior in G4 ()

. Geometry FLUKA equivalents
> 200cmx200cmx1.75cm BPE slab, front face z=0 RPP bpeslab -100. 100. -100. 100. 0. 1.75
> Pencil beam origin at 0,0,-1cm in +z direction BEAMPOS 0 0 -1
 Material
> Mass fractions H 0.136, C 0.814, B 0.050 COMPOUND -0.136 HYDROGEN -0.814 CARBON -0.050 BORON
> BPE density 0.95g/cm3 MATERIAL ... 0.95 BPE
> Natural boron isotope abundance (~19.9% B10) pulled from NIST FindOrBuildElement (“B")
* Neutron exit scoring
» Back-face boundary detection: zPost_cm > kZMax - 1le-3 FLUKA USRBDX BPEREGIO —> AIRREGIO
> Fluence normalized per primary per cm2 per MeV FLUKA USRBDX units
> Sum over full face
e Beam peak
» +0.5% energy window |E-E_beam|/E_beam < 0.005 width mimics 1. 1xE_beam/110

Metrics (analyze transmission.py::compute observables)
» Multiplicity 2n,/N,

prim

bdx [“total”]
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https://github.com/dervj/g4neutronstudy/blob/main/analyze_transmission.py#L86-L131
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Backup: G4 framework flowchart

USMCC

PrimaryGeneratorAction::GeneratePrimaries()
Neutron gun at (0,0,-1 cm) +z - energy from macro

argv: PhysList, macro.mac

EventAction::BeginOfEventAction()
Zero fEdepPerBin[35] - fExitPerBin[100] - fBeamPeak

CreateRunManager()
SteppingAction::UserSteppingAction()

EventAction::EndOfEventAction()
Accumulate Edep - Exit - BeamPeak - RunAction

GetReferencePhysList(physListName)

SetUserlnitialization x3

: . . : Step inside BPE_Slab?
Detector - PhysicsList - Actioninit

AddEdep(zBin, edep_MeV)

BPE->World boundary?

z_post > 1.75-1e-3 cm? Neutron?

Ul: /gun/energy, [run/lbeamOn N AddExitNeutron(eBin)

Log-spaced 100 bins, 1e-9 to 1.2e3 MeV

AddBeamPeak() if |AE|/E < 0.5%

RunAction::EndOfRunAction()

WriteEdepProfile() WriteExitSpectrum()

PhysList_edep_profile_E.csv - mean + SEM List_exit_spectrum_E.csv - fluence/cm?/MeV/pri

DetectorConstruction Actionlnitialization
G4NistManager: H, C, B PrimaryGeneratorAction
BPE 0.95 g/cm?® 200x200x1.75 cm RunAction - EventAction

Front facez =0 SteppingAction

analyze_transmission.py plot_ratio.py
multiplicity = Zn,/N_prim Load G4 CSVs + FLUKA .bnn
beam-peak from header G4/FLUKA ratio + FLUKA spread band

- output/transmission.png - output/ratio.png

RunAction::BeginOfRunAction()

Zero fEdepSum - fExitSum - fBeamPeakSum
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