53 %’”“SZ%D

== N4
NEZ N \_"-:\ /a8
SR

LLLL
[T




:Ib [\ L N\ \\
. }?\\ X::/IJ\_?—I\‘_TJ_J VYAN
- FYESHRENEN FRMPEE, WRYRERFERERENMR
o [alRFINT R TT A
1. RE YEEE+SZECTENROEEMNLREETRFARRE (RARE. XB. SIBM.
VIt E REFEREERE)
s MBMEURE 4/ \EE B
2. KRR IRIERYESEANVWNTEMNSIR X, n#HEX BEEE TK)
s R REAEANIRER, BRNsmyEUEE
3. BIE S#%HIXRHIEBEFAEMRE. XS REFFEE
- SEKIENEF (unfolding) FIEMIX (reweighting)
4. WM& FIEMNE—YIEIENSEINE//EE (BRES)
« BT REIRENEE
- BIERKEMNZE T RH, EERNREERE, AANTFBRAMNBERTE Zo&EFE
EEEAEMEBEIRETREEBIENFEIE,

* AIRENAXELERIFNFRRTRUALIGUE, FNEIEFINREYE QB EIRENEIETTE.




KEHBER

el T RS RE SRR
Material
project’
e FHET
A NCrystal
HTHE T
,) | MR BHEIR | ETHE Aty o S
it BzScope REEGH TR e
Tak SiPrompt
SO R
9t
PyVista
e ¥

[1] next—gen. materialsproject .ag

[2] aflowlib. org

[3] github. com/atztage/phanondn

[4] Quantum—Machine. org: Datasets

[5] www. crystallography . et/ cod/browse .himl

EHIEIERE
RIS
EORTHETTSE
RN

Tak

1. FERAREFARERNRYG, TEROEFNEBIEENRE.

. BER

i

o

4

‘{g‘ mey L 6sH

4
=4

TSI

S TR0

54

SRS BRI

TE{LE S

AR

2. ERENSHSHIMTRARSE, ZRGNAENA, BHBFREMNA.



T TR BT 3 SR T B AR A

LRSI ENYIESE

Xiao-Xiao Cai and T. Kittelmann, “NCrystal: A library for thermal neutron transport,” Comput. Phys. Commun.,vol. 246, p. 106851,
2020.

FEMLE:  https://github.com/nctools/nerystal

2RI MR RS RIS R G
Zi-Yi Pan; Ni Yang; Ming Tang; Peixun Shen; Xiao-Xiao Cai ; Prompt: Probability-conserved cross section biasing Monte Carlo
particle transport system, Computer Physics Communications, 2024, 295: 109004.

FEBEMLE: https://gitlab.com/cinema-developers/prompt

3. AR B R IE T E A SR
Xiao-Xiao Cai, T. Kittelmann, E. Klinkby, and J. M. Damian, “Rejection based sampling of inelastic neutron scattering,” J. Comput.
Phys., vol. 380, pp. 400 — 407, 2019.

4. B ETTHE T RNYIEERE
[1]Rong Du; Xiao-Xiao Cai ; Convolutional Discrete Fourier Transform Method for Calculating Thermal Neutron Cross Section in
Liquids, Journal of Computational Physics, 2022, 466.
[2]T. Kittelmann, Xiao-Xiao Cai; Elastic neutron scattering models for NCrystal,J. Comput. Phys, Volume 267, 2021, 108082,

[3] Xiao-Xiao Cal; Esben Klinkby ; Neutron total cross section calculation within the framework of quasi-harmonic approximation,
New Journal of Physics, 2017, 19(10): 103027




SAIENEEES

B=HATHRRE

A TFEIEE ENDTFEIER
w-ﬂ 0.0357

0.030
0.025%
0.0201

0.015- 10°

0.0101,

0.005 1
0.000+
0

Q (1/anastrom)

BzScopelt & HYNIEk H£E 3 {E
(KT B BLST)

« MREUEE > WM BERGRE>EEETEE
o A EBzScopesiTak, SH#EPromptiiiz F S ME & £3E EBzDB,

b MERLIN
E = 66.80 meV
2500

50
s 2,000
=
£
< 30 1500 &
O =
2 d b
g 204 ' T
o 1000 &
m g
o 10
c
[FE]

500
O_
ERIEERLAINM 1
2 4 6 8 10
Q (A

NiCREE (LMEems)  #8
Acosta, KA., et. al., Nat Rev Phys 5, 236—
249 (2023).



RN 25 e X 25058 2

source material detector

- .

[sre(To. Po. Lo, So) G(r,p.t,5: 7o, Po. Lo, So) faec(r,p. 8, 5)

P i
=\ Ak

~
o

Ea= g
— Simulated 4 - *A
*  PUS measured@1.55494 ~a A

Count rate, arb. unit
(-] w

e
»

e
e

20 40 60 80 100 120 140 160
scattering angle. deg

Distribution, degree~!

0.04 . «  Measured I . easure N - VAN jm| b1l x
'.. —oimulated LE) g z‘imulate(:i 1 7),§Iﬁ*%§£+1%{iﬂ,1q+$$nn%$¥9 Prompt*%Tu?\%9$1§U§i?E§
:.- f‘“l'o =z . = S N e =1 =JNY 3 . - =
) & 2. BitfzEmEfit (KDE) MEBRIER, HSFFIFETESMZFHi.
‘Qas 3. PromptE#R ( Prompt: Probability-Conserved Cross Section Biasing
S g0l Monte Carlo Particle Transport System) , ERBEREE X, HERE
. gl A ﬂiﬁﬁ@ﬁ?@;rﬁﬁg E’romptﬂ*ﬁii/I\*_\_L?E'\]%ﬁfﬁi}fﬁi, HEEE
- « ool " EEOEUREMXE YL 0 A S,
25 50 75 100 125 150 175 0 10 20 30 40 50

Scattering angle, degree Q, A1



Natural

Synthetic

AL Bl

Detector-level Particle-level
Data
Step 1: Step 2:
Reweight Sim. to Data Reweight Gen.

Data W
Vn—1 > Wn Vp—1 —% Un

Generation

=z

Simulation |

e
o e
‘ ush Weights

OmniFold EAREE: WA DRILEES

=45, AR IS FSLIEEOM R R,
B A ESCEUET SR, A Andreassen et. al,
Physical Review Letters, 124, 182001 (2020)

o] &R HY K i

events

0.0

2.5

W simulated Truth
Truth
[ OmniFolded

5.0 1.5 10.0 125 15.0 17.5 20.0
X

OmniFold 77 7% F7E EKBUR D AT AR E
[E)d, ARLE AR E YRR

. ﬁﬁﬁ%&ﬁkﬂﬁ,%%ﬁﬁﬁmmwﬁ 27 IR TT.

© T—THNIERFRRES
- B
- frfE
© FENEMEEES

oBHR, F

= P ERRNERINETTE

DCS, barn/atom/sr

1.00
0.751
0.50
0.251
0.00 1
—-0.251

—0.50

—— Total
—— Noise
—— Signal

Soper refined
(2013)

J—

EJE!

5 10 15

Q, A?
REREDITNER, UK 5Soper

BIEERITEL,

Z

U

- BE—EET ZEYENEMNBIEERLIREANENER, JUARIEARFIEGRE

2GRN

20 25

30



