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Manuals for Resonance Analysis Code for Neutron IMaging “RAIM”

Hiroyuki HASEMI and Tetsuya KAI
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Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken
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RAIM is an analysis code that analyzes resonance absorption spectra measured at
pulsed neutron sources such as the Materials and Life Science Experimental Facility (MLF)
at the Japan Proton Accelerator Research Complex (J-PARC) to obtain information on
nuclear densities and temperatures. By calculating the convolution of the pulse functions
of neutron beam and the resonance capture function that is based on the nuclear cross
section data, RAIM reproduces the resonance absorption spectrum measured by a pulsed
neutron source. Then, RAIM determines the density and temperature of specific nuclides in
a sample by performing spectral fitting on the resonance absorption spectrum data. In
addition, RAIM 1is developed to facilitate the analysis of resonance imaging data by
minimizing the number of parameters for calculation setup and by providing scripts for
processing many resonance absorption spectra measured by a two-dimensional detector at
once. This manual explains how to install RAIM on a computer and how to simulate

resonance absorption spectra and fit them to measured data.

Keywords: RAIM, Neutron Resonance Transmission Analysis, Neutron Resonance Capture
Analysis, Neutron Imaging, MLF, J-PARC
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HWTHMA R Z1T ) 2L T&E %, HATEOT -4 D7 +—~ > ML ENDF-6 TH Y, &
MEEET — 4% 7477 Y JENDL-5972 EB3xtGe & 70 5,
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Transmission

Figure 1 Example of temperature map

1.3.4. A A= 75— X fEMT
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4T AT THEEND D, ZOKELZE D &, KT —XIIXT HEESCIRE O % CSV E

KDOT7ANELTELDODTHNTHILENTE D,

1.4, BFEREE
RAIM T Python3.6 LARE 2N E{ET % Windows Subsystem on Linux (WSL) #% & &e Linux

FHEMCEIET S, BHZ 1L Ubuntu 20.04 T1T-> CWW5 72, RedHat 5% Linux 72 E i Linux
TA4ARNIEa—va rTHEWET D, %3727 U =7 % Table 1 12777,

Table 1 Required software

HH 2

Ta s IV ERE Python3.6+, C/C++ (C++11 %= 734 )

CIC++7 47 F Boost (libboost-all-dev)

numpy. scipy. matplotlib, pybindll

Python 74 77V
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ZENEFE LV, Python3 DN TE TWNIERLERT A T T VDA LA N—ILELT I,
$ pip install numpy scipy matplotlib pybind11
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raim/data/measurement | &7 — ¥

raim/data/pulse INIVABRBGERE T 7 A IV
raim/shellscript RAIM EfTHY = VA7 U 7 |




JAEA-Testing 2024-001

2.3. FRENDY ® = > /31 )L
RAIM TiZ C++ TRtk &7z FRENDY O#§8E % Python 7° 5 FFONH 372012 pybind1l &
W9 Python OFEY 2— V&HT S, 20 pybindll I2X25T7 v/ X—D Y —R2a— FREGF
NTWbHT 4L 27 NVIZBEIL, 22 "( VT 5, 722U, python3 2~ RE X python3-
config 2~ RREHTRVEREIZE W TIE Makefile ® PYINCLUDE & PYCONFIG % &
ET %,
$ cd raim/src/cpp/frendy/Wrapper

$ make

ERROoa<vwr NICEOWVR_XETA T T UNEKRT D, BEIZEZ > TERRDZN, #l2IX
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$ cd raim
$ ./install.sh
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3.2.1. MEZRT 7 A VDU

& HTr—X77AN

BT —27 7 A VIZHRIE NI RHEREOE T — 27V —T DY =7 % A b
(https://wwwndc.jaea.go.jp/jendl/j5/j5_J.html) »"HDO X 7o — RZEIZ XY ENDF-6 7 +
—~ Y FObLDEEFTDIUERD D, VTN, Ty T 7 AL TiE, JENDL-5 DT
— X 7 7 A V% raim/data/jendl5 IZIRFFTH Z EEBEL TWVWDH, IKEFIHMEETH D,

o NARBABDORTA—FERT 7 AL

RAIM Tl J-PARC MLF BL10 3 £ O BL22 TO/ SV A A FHR T& 5 X H 2, 1.3.31H
TR L7 B D Cole-Windsor BN EEINTWD, ZOREMD /T A —F (t,. 07, 09,
Y Yor Cv R) DRV FX —RGEMEHE T HLDDONRTA—FEERT DT 74N
raim/data/pulse/BL10.dat 3 X Of BL22.dat Th 5, EITOEILLL FITRTE/NNT A —FD
TR F— KA 2 KT B DRI a. b, ¢ THD,

R(E) =a+bexp(cE)
C(E) = aexp(bE°)
M DOREICI T DFHEEITO LA, ZOBEEEE LT 7 A VEMEHT L, B, #T
WBEDITIZZ AL MTTH S,


https://wwwndc.jaea.go.jp/jendl/j5/j5_J.html
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® [GFb—LDRMMEERY 71V

MLF [ZART L5 E—2DX T NN TFEEEZ BB T 5720, BB — A OREHESEE
# 7 7 A /L raim/data/pulse/double.dat 23YEfH SN TV D, 2D 7 7 A /L1 1 5B A (B
fir :ps). 25HDWE (EEHEM) Z2RLTVD,

BTN F PSS OHEE Bl ZIET v TR FHEE) 2HAELEVEA. 2077 AV E
ZEICLTHRMEEZRE LT 7 A VEREHT 2, 2B #THELTITA AL MITH D,

o JHET—4¥77A1

ARG MVT 4T 4T EITIHAICIE RAIM CTitAAD RIS LEZlET —% 7 7
ANVBLETH S, RAIM 3%t L TWAHIET —# oKL, 1518 : TOF, 2 %8 : &Ei#
REITHEWINE, 3FH  BRENZEAXDIY TRBRSINTETFA RN T 7MLV TH D,

3.22. A7y N7 7 A NVDIEK
FHROBREEZFTL LizA > 7 v b7 7 A )V EAERK L, raim/input (ZIR7GFT D, A1 7 v b7
7 A NVONFIFXKRENZEWNTHAT 5,

3.2.3. Yz )VAZ U hDEFT
raim/shellscript (B W T RAIM E{THY =V A7 UV F N2 EITT 5, 2OV VAT Y S
FNTERINTWDHEE input_file DIEEZETLTA 7y N7 7 A VOB EEIT O,

3.2.4. FEMRT AL

HEMERED T 7 A NFA LT N7 7 ANTIEELE 7 A VX ICRFE SRS, 3HEHTE
FANRZEOBERPIEREN TR R EIND D, ZOERIT summary.txt & WO ARTO 7 7 A /LIZ
HMhsnd, £/, ATy V77 ANVTHRELET =% 7 7 A0 (WrEfEL BRI R~
fV7e L) X FRENDY OftHE e 777 A v b ii1shd,

33. ATy T AL
3.3.1. A
ATy N7 7 ANVBTEBDO 7 NV—TTHERIND, KT N—T1L & NV—T% TIHED,
| THKDD, BT NV—TIZBNWT, B4 = OBNTHERMELZREL TV,
ERLFINOEE, TOEIF IV 3T —vay (¢) FREIETVI 3 —T—ay
(“) THTe, F/o, # £ DBEOXFINTa A M LTHDILS,
T, &7 N—70O#MHAEIT,

3.3.2. &control
HESRICHET 2REZIT O, Default DX E SN TV A LEHITAMARETH D, Z DI )L
— VIS D EILTE R, Table 3 IZEB O %Z/RT,
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Table 3 Parameters of &control

B4 A : fE | Default | #%iH8A
project XFH | projectl | 7Y = NAERET D M7 7 A NVORIFET *
NEHETRD,
proj_ow B |1 BRI U7 ay=s NRHEETHIHAE, OH 774
0/1 N EEEXT D0, 0L ERIRT 5, (0054,
project \[ZHHf &5 Li=7 A VEIZH 17 7 A V&%
32,
sim B |1 Yo lb—varitRIZBW T, (DWmAEHRE, )8
1/2/3 VAR B AR E TR VRN AT S VERL (3)
7NV A B B FIA A TE B R R O BR AT O
fit L& TAvTAYTHECEBNT, D74 v T 4 T &AT
0/1 2, OFTLRW 2T 2, (0)ZAIHIE O MRS %
WZAEAT 5,
pulse_fit I 10 T4 vT 4 Y TEEIZBWT, (003V 2B E Ak
0/1 LaWE— iy, (DEEET 2E— Fha@ERT 5,
fn_xs LFH | xs HELEZWMEREEE NI T3BO7 7 ANLDT VT 4
v 7 A, BRI ET D material Z & IZHrm g H ) &
N5,
fn_tr0 LFF | tr0 VA BB B A A E TR W IRIRIRI A R 7 b v A )
TLOBEDT 7 A VA,
fn_trr FH | trR NV A A G FGA T BRI A7 b VAR T
LD T 7 A VA,
fn_fiti FH | initial T4 v T 4 7 RHRICE W T, FIEME TR L 72 Lk
WA MVva T 58D 7 7 A4 V4,
fn_fitf 741 | final T4 T4V IHBEIIBWT 74 v T 4 v T RER TR
BT IR A X7 MV AR M ITT DD 7 7 A4 V4,
format B |1 M7 7 ANDT7+—~vy NEfRET H, (1)CSV, (2)
1/2/3 THFR AL (AX=2XG10) ., ))& QD)
outdir CFH | output | TR Y=l N T A IVE DRI T AV F 4, raim D
DFAXF /S ATHET 5,
matplotlib I 10 FHELKE T EFIZ matplotlib (K D 7T 7 0 FERE(IT O
0/1 . (OATDRVPEEINT 5,
show baseline | % : |0 matplotlib (2L 27T 7IZR_R—AF7 A4 &2 Q)FRTDH
0/1 e (OFR LN ERINT 5,




3.3.3.

&xs
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WAt 21T O BOF TRV —DFBOREEITH), TOTN—T1TEKT 52 LT
T& 72, Table 4 IZEEOFA %217,

Table 4 Parameters of &xs

O Default | #.3
el FEEK Wri ARt 21T 9 BR O = % L ¥ — O T IR{E [eV]
e_h FH Wrimi SRR 21T O BRO = 3 L X — o ERRfE[eV]
enum | ¥ W R AT O BRO =X VX — OB AR ET D, EDOHAI
L, ADBEITHIETELSRBEZBND,
3.3.4. &material

HKEHNCE ENALE WE) ODEREITH, 2OV N —FI3EREHRTAZENAETHY .
&materiall, &material2 OERICARINEE L72WE S I/ NV—T 4 DOKEIZEFEE 59
5, 12O EdD&material #EFR"T DXL ENH D, Table 5 IZEE O # /R~

Table 5 Parameters of &material

EE4 i Default | &
elm* FF, KO T — 8% 77 A VXA & ZOILEFETOR 5t
FeH(, X [, KU CHRET D, elml ., elm2 DFRIZ L THEL
F-51)) DILEREBREFRE, RV NTA XT—XDOGAE, fFEL
D%z T, ] XYY T pw itk 35,
dens FE JLFE DR E % IRFER E [glems] TR E T 5., area_dens T
BEZERTLIHE. B THE,
thickness | % TLHRDEE Z[em] THEIET 5, area_dens TEREZ EHRT
L%E. HMEATHE,
area_dens | % LD E & mHEZE [atoms/barn] THET 5.
dens & thickness CHE % E#%T D%, area_dens %
ERTDEZT LD,
teff FEH JLHEOWRE (FE2hREYD) #[KITHRET .
pw* FA, RE~ >y 7Z2RMM LIFERICRA N UVAXT =420
F TrANRREZDRELX [, KEY THEET 5,
pwl ., pw2 ORI L THEBORE S 2R ET 5, HE~
v T ERFM LW E . B ATHE,

1 S0 r i A O Doppler 523 0 OFFEIZEB W TEAE T 2T V260 3 DB,

A3 [ A

THLHHE IR FREOEEDNREZBET HDLEND D720, FEOMEBOEEORDY

WZFENBEE 2 W TR E AT 9 9,

_10_



3.3.5.

&transmission
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TR LT OBROREZEIT ., Default D% E SN TV DHEIIEMFTRETH D, 1 v
7 b7 7 A &fitting Z V=T MR ESNTWAGAE . O N—TITEE SN D, T,
&transmission & &capture Z[EFFIZEHEL TWAHHA, =7 — A vE—URHHENTHE
WTERV, Fz, &control 7 /L —7IZHB T sim=1 ZXE LT3 (BrfifEst 5o & 217
7)) BARBFIDOITN—T2HMETE %, Table 6 I[CERDOBH 2R~

Table 6 Parameters of &transmission

¥4 | % | Default | A

t_1 FE FH=HGH R AT 2 B2 TOF @ FRElusl, &xs 7V —7TREL
TR NXF—GHZ AN LR E LT HE . £ OfAOFEIERIT
0127225, 0 ZRELLEHE., TRV F—DNERKRICR->TLED
7=, &AIO TOF B2 280 55 TEEE1T 9,

t_h FK BIEFFE AT 5O TOF O EREps], &xs 7V —7TREL
TR NX—HHZ AN AR E LTSS £ ORAOFHIEREIT
012725,

tnum L TOF O ERET 5, EOLEIIE, ADOLEIIHRIE CE Y
Rz b5,

el F kK ZBFEFHE LT IOEO =R ALF—D T RE[eV], &xs 7V —7 T
E LT R F—HA AN T2 RE LTS, £ OO %
KT 0ol s,

e_h FE BBRHEZIT ) BEOT R LEX—0 ERfEeV], &xs 7V —7 T
E L=V —fHE SN EEZHE LT-GA. £ O OFER
T 02D,

enum B TR - ERET D, EOLEEITRE., ADLEITRE T
HORBEZLND,

L F45 | 18.0 AT R (m] 2 3R T 5.

td F85 | 0.0 TOF O FNlusl R ET D, +HFMNEN, -FRNELTH D,

a0 FE | 1.0 N—=2F A U RTLHAD 0 ROFEE

al F5 | 0.0 N=2F 4 U RTLHAD 1 ROBLE

a2 F85 | 0.0 N—=2A T A KT LZHAD 2 IROMFREK

a3 F85 | 0.0 N—=2A T A U ERTLZHAD 3 ROMREK

a4 F45 1 0.0 N—=2F 4 U aRTZHAD 4 ROBHE

t_ 1. t_h, thnum & e l, e h, enum I EBLOHN—FTOABRET XLV, £72. FHEFMEO

REX TOF N X VX — BRSNS, 2F 0, t 1, t_h, thum BNRESINTWVEEHAE. e,

e_h. enum TR 15,

,11,



3.3.6.

&capture
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BN EFHE 21T O BEOREEIT 5, Default DX EI N TWVHEHIIEMEAIHETH 5,
ATy N7 7 A NMIZ&fitting ZV— T NREINTWDHEE, 207V —7 3 EHIND,
F 72, &transmission & &capture ZFRIFFICRE L TWHEHAE, =7 —AvE—URHEN
TERHENTE 72V, 72, &control 7L —7IZEBWNT sim=1 ZHEL TWHEHEIFTZ DIV
— 7 HEMTE D, Table T (A O ZRT,

Table 7 Parameters of &capture

rHL | B Default | #87

t_1 FH MBI B R 21T 9 B2 TOF & FRfE[us], &xs 7 /v— 7 TRE
L7z p VX —HHZ AN EERE LT HE. & OO LGk
IWEIL 02725, 0 ZRELILHE, =RV F—NERKIZZR->TL
FH57-0, O TOF €L 280 o CHEEITH .

t_h e B I B 21T 9 B0 TOF @ LRfE[ps], &xs 7V —7 TRE
L= p VX —GHZ AN AR E LTcHE. £ OO Lk
VBT 01272 5%,

tnum I TOF O v U BEHRET H, EOLHITHE, ADGEITMIE CE S
BB 2565,

el FH BN EH R 2T O BO = XL X —0 FRE[eV], &xs 7 /v —7T
WE LR NNFX—#EHZANTME2RE LZGA. TOHMBEOIHL
SR UY Bl 0 1272 %,

e_h e I B R 21T ) B = 2 L X — 0 ERfE[eV], &xs 7L —7 T
RE LT XX —HfH 2NNl LR E L, EOfADE
RN BT 01272 5,

enum I TR =D ERET D, IEOEEIIRE, ADLEITHRIE T&%
TRNGZ2HN5,

L F¥ | 18.0 RATEERE(m] 23 E T 5,

td F¥ | 0.0 TOF O Filpsl i &3 25, +HmniE, -HrnELTH D,

a0 FH | 1.0 N—=2F A v ERTZIEAD 0 ROLEE

al F¥ | 0.0 N—=2 T A o HRTZEAXD 1 ROBEEK

a2 F# | 0.0 N—=2 T A o HRTZEAD 2 ROLRE

a3 F# | 0.0 N—=2F A o HRTZEAD 3 ROLEE

a4 FEH | 0.0 N—=2A T R TZHAD 4 ROFHK

c FH | 1.0 SRR I B 0D R A& B AL T 2 AR EK

,12,
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&transmission & [FFEIZ, t. 1. t h, tnum & e 1. e h, enum 1T EH EN—FHFDOARET I
Ehv, 72, FEHEOREX TOF Ao x X — 2@ e insd, 2F0, t. 1. t_h, thum
NEREINTWEHEE, el e h, enum FEHE X5,

3.3.7. &fitting

AR MIVT 49T 4 T BT BEOREZIT 9, Default NFRE STV D EHUTE M AT
RETH %, &control 7 /L —7 T fit REFRSN TV WA, 2O 7 L — 713 WH XI5, Table
8IZEHDFHMA % T,

Table 8 Parameters of &fitting (1/3)

B4 7 ;. fE | Default | 3%#

meas_file SCFH WET—Z DT 7 ANIINAERET D, BT 7 AV % —
BT 4T 47T 588120%, 72 VFNOEED 1
ODT 7 ANERET D,

adjust prasl EDONTA—=B%T 4y MTHNRIRT L,

path : RATEEHE S TOF O3

base : N—RA T A

dens : &

base_dens : N— AT A UNDLEEDEKET 4 v B

temp : IEE

temp_map : {RE (RE~> 7 T7 4 v T 2555)
temp_pw: E (RA v NI A XTF—2ZFH LIZIRE~
YT TT 4y MTHEE)

¢ FLAGURIN & oD R EE O HiAS AR EL

pulse : 7V ABAEL D/ NT A —HF (10, sigl, sig2, gl, g2,

ratio)

L EH AT B [m] 2 5% © 3 5, adjust=“path” D4, WIHIME &
2%,

td FEEK TOF O Filusl =i ET %, adjust=“path”®HAE. Y
HL722,

teff FH FRNRE K 2 ET 5,

adjust= “temp”. “temp_map”. “temp_pw’ DA, FIH
L7725, NS DOEEICIT&material DIRJE 2 FHEIZ
fEHIND,

teff list FH RE~ Y 7Z2ERT 2BORER, T, K8V T4 8001
RETDHVLEND 5, adjust=“temp_map” DA IZH %,

,13,



JAEA-Testing 2024-001

Table 8 Parameters of &fitting (2/3)

B4 Al fE | Default | 3P
a0 FEH | 1.0 R—=2AF A v %RTZHEXD 0 ROM%EE, adjust=“base” E
7olX“base_dens” D5, FIHIME L 725,
al FE 0.0 R—=RAT7 A U ERTLZEAD 1 ROMEE, adjust=“base”F
721X“base_dens” DG, FIHIME L 725,
a2 FEH 0.0 R—=2A 7 A &R TLZLEAD 2 ROFE, adjust="base” %
721X “base_dens” DG, FIHIE L 725,
a3 FEH 0.0 R—=2A T v %RTHZHEXD 3 ROMEE, adjust=“base” =
7o 1% “base_dens” D55, FIHIME L 725,
a4 F¥ 0.0 R—=RA T A U ERTZEAD 4 ROMEE, adjust=“base”F
721X“base_dens” DG, HIHIME L 725,
c FHE 1.0 LRI & O R & HAk b3 2478, adjust="c"’ D&% H . 1)
WL 72D,
t0 FH POVABRRD ST A =B 1 ZBEIET D, pulse_fit=1 DH
WL 72 5, adjust=“pulse”DiGE . HIHHEE 725,
sigl FEE INIWVABBDNT A =4 o) X ET D, pulse_fit=1 D5
BB L 725, adjust=“pulse” DA, FIHHE L 725,
sig2 FEE PIWVABBDRT A =4 oy BERTET D, pulse_fit=1 D
Bl L 72 %, adjust=“pulse” D&, WIWIHE L 725,
gl FH WNIVABE DT A =5 y ZFRET D, pulse_fit=1 O
AT EE L 72 %, adjust=“pulse” D H. FIHIMHE L 72D,
g2 FEE INVABABD/NT A—F vy R ET D, pulse_fit=1 O
BB L 725, adjust=“pulse” DA, FIHHE L 725,
ratio T IOV AEBDIINT A—H2 RERTET D, pulse_fit=1 DLHH
L 72 5, adjust=“pulse” DA, FMIHE & 725,
fit_material | 3¢ F adjust=“dens” ¥ 7= 13 “base_dens” DI EHIT B E & KD D %t
| QLD FEEITN—THTHET D, BEROTELEE
To%malE I, XKUY THRET %,
fit_range* | &%, 74T 4 v 7 HM%E TOF [pusl CHRET 5, FREERE
B2 (] XU TIRET 5D, £7-. fit rangel . fit range2 ®
RICBEOFRHZIRET 22 LN TE D,
base* FH, R=2AF7A4 %74y b TDHEDOT 4 v T 4 THiH%E
T TOF [us] CHET 5, FTRE ERAZ T, ) XKEIY THRET 5,

F 7=, basel. base2 DFRICHEEO&EMEZIEETHZ LN
TX 5,

,14,
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Table 8 Parameters of &fitting (3/3)

EEL B : ff | Default | #HA
level FEH 0.0 ZOMELL T OBEER S L < IXHBRINEO TOF #pH% 7
4T AT NEERNT D,
show B |0 T AT 4TI XL — 3 VEFR OB PR A E Y
0/1 HAZFRRT 200, (O0FRR LRV EERT 5,

adjust=“base” £ 7= 1% “base_dens”|IZIB VT RX—RATF7 A DT 4 v T 4 T &HIT I %A, a0 »
5 a4 FTOIHERINTVDLRTHRROKED/NT A —& L[E CIRBOZEATIHENT
bivd, FlziE, a0, al, a2 NEXRSNTVDEE 2IROZENXNTRN—R T A VERZIT I,
TRTCORTA=EPERFRINLTORWIEGS, 7740 MEZREE L7 4 ROZEKXTEHAE
21T 9,
3.3.8. &pulse

2V ABBUCBE T 2 EZ1T 9. Default V5 E SN TV HEEITEAKAIRETH D, Z DT
N—T13EWTHZ LN TE D, Table 9 ICEE D% RT,

Table 9 Parameters of &pulse

i

B4 Default | #%HA

pulse_file | 3CF5 EHAL | 2 SVAEEDONNTG A =R ET 7 A /VEFAXNATHRET
720N) 5, MELZWEA, Y—RAa— FHRIZERINAL TS J-
PARC MLF BL10 Of C3HE 1T 5,

proton_file | U5 (BEAL | e — 20l EER Y 74/ VEMHMN S ATHET
720N) 5, MELBZWGA, Y—Aa— RN SN TWnLH T
N FREEDIECEIE T 5,

3.4. VIal—i iz EE

Vial—valrHEABLONET XK T LT 4T 4 TITONT, Y—RAa— R
RSNV TNt Ty b 77 ANV ERWCIHHAT 5, 5HRE2FZITITH2ODOY LAY
V7 NONEITMEEAIL, AT > b7 7 A VONEIEAHE BIDRT,

34.1. BREDOVI 2L —T g A
BEEDOY I 2 L—va VELICAW S ETHY =22 )V T R BLOSF T A T |

Ty AMILTOEY Th b,

® T =2z U7k (Fig. Al)

,15,
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» run_simulation_tr.sh
e W7 nAr7y 77 A (Fig. Bl)

» sample_sim_tr.inp

MOFECTHEHT L =V A7 U T MI AT T 7 A4 V4 OFRE (input_file=) 3 X O python

AT VT NDOT 7 ANLDIEE (script_file=) N2 LAME, AIHEOFECHEH Lz =L
A7 VT PEFKRTHD (R=RATA T 4y b ETROBEEDT 4 v T 4 > 7 25 L THT
9 run_continuous_fitting_tr.sh & run_continuous_fitting_ca.sh #fx<), A7 7 A L4 &
python 227 U7 hdD 7 7 A /L4 O—% % Table Al (2777,

Yo TNA Ty R T 7AMI2ODLETHESNIEABOGZREELZ S I 2L —v a7
L6 ORMESENTR S TWD,

FHERE BT raim/output/sample_sim_tr ICH I X5, 7o, FHEK TRICEE L2 B EE
2% matplotlib ® 7' 7 7 TR &b (Fig. 2),

@ W= R L X — DI A B A 720 &xs (2B TR = L X —fEI O W il 8 % 75
THEIICHELTWD (e_1=50.0, e_h =5000.0), F7=. &transmission TILH\ VFEIKD
TOF Z5tH T2 L5 IR EL T2 (£.1=20.0, t_h=150.0),

JLR DOFARE IR IX 2 DD &material THE L T Y, material 1 /L8, material 2
XZ 2NV Th D,

&pulse TiL, 7SIV A DT A—42 L LTBLI0 Db O, G+ — DR EZ X 70

NUTFHEE L, ZNENDOT —ZBBMHINTT7 7 AN A EHBEL TS,

& =
1] o
L L

o &
~ -]
i

Transmission
g
o

2
(]
i

o
=
"

0.3 1

20 40 60 80 100 120 140
TOF [micro-sec]

Figure 2 Simulated resonance transmission spectrum
3.4.2. HBWINEDT I 2L — 3 VEHE

HEWINEDO Y I 2 b—a VHEICHWOEITHY Y 2 A7 VT BT g v
v F 77 AMTILTOHEY Th b,

_16_
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® FETHI=zAZXZ US|k
> run_simulation_ ca.sh
o W7y 7741 (Fig. B2)

» sample_sim_ca.inp

VoTNA Ty BT 7 AME 2 DDIEH THK S NICARORIGRIEZ VI 2 b —T 2
YT LA ORIEEMENEER STV D,

FHERE B raim/output/sample_sim_ca (21 &b, F70, FHREK TRFCEE L 72 gk
X #:72% matplotlib ® 7' Z 7 tF/r& b (Fig. 3),

22 NOH 1 I (4.28eV) D720, &xs (2B W TR = 1L X —FEIR O W7 i £ % &
BT DX ELTWD (e 1=1.0. e h=2000.0), F7=. &capture TILLEHEE GEIK
» TOF Z#3HTH LIk EL TV (£.1=20.0, t_h=800.0),

80000

70000
60000
50000 4
-
]
> 40000 -
E]
-3
& 30000
20000 -
10000 J L
04
0 100 200 300 400 500 600 700 800

TOF [micro-sec]

Figure 3 Simulated resonance capture spectrum

35. AT MV T 4T 4T

3.5.1. BBRT—FDAXRT MV T 4T 47

BRRTFT—ZDART MV T 4T 4TINS ETHY =227 VT RBLIOY 7L
AT N7 7 ANVITLLTFTOBY Th D,

o EfiHv=nNAZ YT b
» run_fitting_tr.sh

e WA 7 v 7741 (Fig. B3)
» sample_fit_tr.inp

_17_
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VoTNA Ty ET 7 ANEZ N e GURBOEBRRE T 4 v T 7T D55 04
BEMERTBRINTWD, 74 v T 4 7R LR DBEET — XL, meas_file =
"data/measurement/Tr_Ta.dat" O X 52T — X ZMLI=7 7 A V4 THRET 5,

FHERS B raim/output/sample_fit_tr I ) Z D, Fo, HHEK TRFICHET —2 &7+«
v b L7z A7 F LS matplotlib ® 7' 7 7 TR &b (Fig. 4),

T AT 4T TRDDWELREIIICE DEE T, &fitting @ adjust =“dens” THE L T\ 5,
*5 & 7p bt FIL&materiall TEFE L TWD, &materiall TRIE L TWDHILHEDOHEEN T 1
vT 4 TRIEICR T 2 0HIE S 2D,

T4 vT 4 v T EPHIT fit_range0 = 800.0, 860.0 (2 X V. 1 SDOfEIK (800~860us) 7ZiF %
RELTWVD,

O Data —— calc. (initial) —— calc. (final)

Transmission

0.0 1

800 810 820 830 840 850 860
TOF [micro-sec]

Figure 4 Fitted resonance transmission spectrum with measured data

3.5.2. HLBIHINET —H DAY NI 4T 427
BN ET —HDAXT MLV T 4 o T 4 TICHWDEITHY 2V 27 ) T B LY~
TINA T N7 7 A NMITLLTFTOEY TH B,

o FE{THI=ARZ YT
> run_fitting_ca.sh
o WA 7y 7741 (Fig. B4)

» sample_fit_ca.inp

VoTNA Ty FT 7 ANMIZ I N BRI ORGRINEEZ T v T 4 7T D58
DFHBEFMENFTLIR STV D,

FHEREJIX raim/output/sample_fit_ca ([ZH 1 &b, £/-. FFEEKTHRICHET —X L7
4 v b L72 A7 hJLA matplotlib ® 7' F 7 TFrEinbd (Fig. 5),

_18_
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T AT 47 TRD DY E R ILE W IN 8 O HBEREL (B s O/ R oNLIR A D 4
REEETDHIZODT7 77 X—) T, &fitting D adjust =“c” THEL TV 5,

R=2AT7 A4 NF0RDOEZEA (—EE) L Tad=1THELTND, X—RATF AL LT
EBETDHEHIT/NT A —X base TIHELTEY, ZOFHKETIE based = 675, 800, basel =
450, 600, base2 = 305, 340, base3 =65, 80 T 5,

O Data — Calc. (final) -=~- Baseline (final)
—— Calc. (initial) --~- Baseline (initial)

7000 -

o]
L)
D
D

6000

5000 4

4000 -

Capture yield

3000

2000 -

1000 A

0 100 200 300 400 500 600 700 800
TOF [micro-sec]

Figure 5 Fitted resonance capture spectrum with measured data

3.6. BEAXT M VT 4T 4T
1.3 3HTHH LIEEHANRY NV T 4 v T 4 T HFEITTHAZ YT N EHELTWD,

3.6.1. BEETFT —FDEEARYT NV T 4T 4T
BRET — X QG AT MV T 4T 4 TICHWDLFEITHY 2V A 7 ) T B IO
TINAL T N 77 AT TFOBY TH D,

o EiTHI =Lz Y7k (Fig. A2)
» run_continuous_fitting_tr.sh
e WAy 77 A (Fig. BS)

» sample_cont_fit_tr.inp

FITHY = VA2 U7 K TlX, base_dens /X7 A —# Z 4§57 L, Python 227 U 7" K FITRED
Gl E LTHAAAL TN D,

base_dens=1 DGE, 2BEMEHD 7 4 v 7 4 VT TIHEE L X—RAT A L XT A —F & [FkF
\Z3R® %, base_dens=0 DIGH, 2BEEEDT 4 v 7T 4 T TIIEEDHREZRD D,

Yo TNA Ty FT7ANFZ N GORBOFBBRCEGE T T 4 7T D5E

DFFREFENTEBR SN TND, T, X—=ZXF7AM %7 4 v FL, RICEEEZRD D,
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FHEAE R 1X raim/output/sample_cont_fit_tr (2 &N D, Tz, 2 EMEH OFHEK TERC
WEFT—2E7 4w b LAY FLA matplotlib D/ T 7 TEKIREND,

NR=RATA DT 4T 47T 5 DOFH % baseO~based D 5 DDA THRE LT
W5, BEZRDODDIED T 4 v 7 4 > 7#FAIL fit_range0=800.0, 860.0 (2L V. 1 SDOfEik

(800~860 us) 72T EREL T\ 5,

3.6.2. MBIV ET — X DG AT NVT 4 T 4T
BN T — X O@fG AR ST 4T 4 VTICHWDAEITHY = VA7 U 7 B IO
Yo TNA T KT 7 AMIUTOBEY Th D,

® EfTHi=nzs YTk
> run_continuous_fitting ca.sh
e Y T7NAr7y 77 A (Fig. B6)

» sample_cont_fit_ca.inp

FITHY = VA2 U 7 Tk, BiE L [FERIZ base_dens Z 8 E T 5, base_dens=1 DA
2BBADT7 4y T 4 T TEEELR—ATA NI RXA=FE2FARICRD D, — 5T,
base_dens=0 DGE. 2BEMEB DT 4 v T 4V T TIIBEDODLEZRD D

YoTNA Ty ET 7 ANMEE o E N GOREB ORI EZERE T v T 4 7T 5
BEOHERENRTEEENTWD, 5, XR—=XT7A4 %27 4 bL, RIZEEZRD D,

FHE#E R X raim/output/sample_cont_fit_ca ICH 135, F7-. 2 B H OFHEK THERC
WET—2 &7 4> b LIZAXY FVA matplotlib ® 275 7 THRIREND, ZDLEX, X—2
TAVbHERATERRIND,

N—=AFGA DT 4T 4 THEHAILE DOFALZREL TND, BEELRDDEDT 4 v
T4 TR 1 DO (800~860 us) I EREL T\ 5,

3.7. RE~ Y TERANWEAXRT NVT 4T 40
3.7.1. BEERTFT—HZDARXT NVT 4 T 47

BE~y 72HWEBRET—ZDART MVT 4T 4TI ETHY 2V Z2 7 Y
TrBEXOH U TINA T 8T 7 AVEZLLT O Th 5,

o FITHY =LA Tk
» run_fitting_tr_tmap.sh

e V7oA Fv 77 A (Fig. B7)
» sample_fit_tr_tmap.inp

Yo TNA Ty N7 7ANBE IV FORBOBRRET 4 v T 4 7T DHAEODF
Bt sh T o,
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FHERE 1 raim/output/sample_fit_tr_tmap (1 SN D, £, FFEK TERICHIE T —#
&7 4w F LAY FLiS matplotlib 27 7 7 CHRRS LD,

WE~y 72 L7 0T 0 7 TREZRD S, RE~ » 71% 270, 280, 290, 300,
310 K2R DM Z st A L CER L TWD, ERT 2IREIL, teff list THRET 5, IBE
OWHEIX 300K TH 5,

T4y T 4RI 1T DO (800~860 us) 7T EAREL TV D,

3.7.2. BBRT—FZDART MNVT 4T 47 (RA 2 bUAXT—2fEH)

RE~y ZIERA U FNIAXTF =2 2FHA L THERLT 226 TED, KAV FUA AT —
ZEFRALTEE~ y 72 HWIEBRET =X DAY VT 4 v T 4V ZIZHWBFEITH Y
VAT VT RBIO TN Ty F 77 A VT TO#EY Th D,

& EITHIY=AARZ YT
» run_fitting_tr_tmap.sh

e Y7 A7y 77 A1 (Fig. B8)
» sample_fit_tr_tmap_pw.inp

P TNA T N T 7 ANMEE BN EGORBOFBREE 7 4 v T 4 7T DHHEEDF
RAMENGEEIN TN D,

FHFRE B0 raim/output/sample_fit_tr_tmap_pw (I S D, £, HEK TRICHIET
— X L7 4y b LIZAXRY RO matplotlib D77 7 CERIRIND,

BE~y7ZRMA L7 47 40 v 7 TREZRD L, WHEEIERA > NUA XTF—4%%H
W5, &materiall (2B T, pwl,2,3,4 THRA >V F T A XF—F DRI R A LBEEZREL T
W5, elml IZARA & NI A AT —=Z TEBRVET =X 77 ANVEREL TWDLN, ZIULEE
LEOHBEICHLELRBIEAZBIGT 5 720IEEL TS, IREOWHIEIL 300K THhD, HEEM
LT, BEFENEMICRD ZENDBANA—Ya U TiE 1 DOTERICK LT 1 OO A
xR L CWD, 22 L, EEOCRERET DI LIEARETH D,

T4 v T 4RI 1 OO (800~860 pus) ST EHREL TV D,

3.7.8. ILBIRINET —ZDARYT MNVT 4 T 40
WBE~y 72BN ET — 2 DAY NV T 4T 4 TICHAWNSETHY 2 LA
TJUVTRNBILOY TN Ty 877 A NVEUTO®ED TH D,

® FHITHY=zLAZ YT
» run_fitting_ca_tmap.sh
e W7 nAr7y 77 A (Fig. B9)

» sample_fit_ca_tmap.inp
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T TNA T N T s ANEE o ENV LA G R OLIGRINEE T v T 4 T D
BAOREEENEBR SN TN D,

FHERE B raim/output/sample_fit_ca IZH &b, £z, FEKTRICHET —X# L7
4 > b L72 AT FVA matplotlib ® 7T 7 TEIRZINLD,

BE~y 7ZRMA LT 4 v T 4 7 TREZRD S, IWE~ >~ 713 270, 280, 290, 300,
310K IZH T 2 WrimfE 4 358 L TER L T\ 5, IREOHHIEILX 300K TH 5,

T4y T 4 EHIL 1 OO (600~675 pus) 7T EREL TV D,

3.8. BT —HDO—IEAXT NV T 4T 4T

3.81. BBETFT—FDAXRT "NV T 4T 40

BHOBRBRT —HDAXT "V T 4T 4V TICHOCDEITHY = VA7 )7 B IO
YINALT Y N T AT T OB Th D,

® FEHITHv=NVAZ UK
» run_multi_fitting_tr.sh
e W A7y 7y A (Fig. B10)

» sample_multi_fit_tr.inp

Yo TNA T R T 7 AT E AN GRRBORRRE T 4 v T 4 7T D58 DR
BEMENTERSNTND, 74T A THBLRDMNET —FITHEEHY ., ZnbaT T
T4 T 4T LTHRE CSV 7 7 A MCE LD THNT 5,

FHERE J 1 raim/output/sample_multi_fit_tr (2 /) &35, &control @ matplotlib (2B
59, FHEKRTRHCHERD 77 73R R E 20,

T4 YT A TROLDYWHEBIIBETH D, MR L725uHFEIT&materiall TEFRZL T
%, &materiall THRE L TWDOILRDOBEENT 4 v 7T 4 U 7RIRICE T 2IE L 72 5,

WET—4% 7 7 A VDT IL&Sitting ® meas_file TIToTW5b, BEOT—HX 77 A V%
HET %G, TNOHON1 2O 7 7 A NVERETHIET, ZOT7 7 AAPREINLTND
TANFIRGFSINTODMET —F 7 7 A NVTXTEMTxtg L35, 220, WET—%
DOYLIR 1T dat TR TE RS20, DF VY, data/measurement/imaging/ (ZfRfF ST
WD 77 ANVDON, JEETH dat DL DETRCT 4 v T 4 T 5,

T4y T 4 EEIT 1 OO (800~860 us) 7ZITAREL TV D,

3.82. BMRRT —HDAXRT MV T 4T 47 (BE~y 7HEH)
T — Rk T DAL "NV T 4T 4 T OoONWThiRE~y 72 AT 52 LN TX
Lo RE~y Z7Z2FH LEEEOBRET —ZDARXT "V T 4T 4TINS EBITHY

TN AT VT RNBIOY TN Ty FT7 7 A VT TOEY Th D,

e ETHIx=nAAZ YTk
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» run_multi_fitting tr tmap.sh
e WAy 77 A (Fig. Bll)

> sample_multi_fit_tr_tmap.inp

YU TNA T NT 7 ANMEE N EGRRBOBREEL T 4 v T 4 V7T L5505
BEENTERSNTND, 74 0T A4 THBLERDIMNET —FITHEEHY ., ZnbadT T
T4 T 4T LTHERE CSV 77 A MCE LD THAT D,

FHERE B raim/output/sample_multi_fit_tr_tmap (ZH /) 45, &control @ matplotlib
B LT, FHERE TRICHIRD 7 7 7I3FR S,

WE~y 7ZRM L7 4 v T 4 7 TREZRD S, RE~ > 713 270, 280, 290, 300,
310 K IZH T WA 2 38 L CTIER L T 5, IREOHIHIfEIL 300 K TH 5,

data/measurement/imaging/ ([ZIRAF SN TWD 7 7 A L OWN, JLIEFH dat Db D% T
TI74 9T 47T D,

T4y T 4 T HEIE 1 DO (800~860 ps) 7T AR EL TV D,

3.8.3. HBIGRINET —F DA NVT 4T 40
BEOLBRINET —FDAXT MLV T 4T 4 TICHWAIEITHY =2V 227 ) P B L
N TN T T 7 A VTN TOBEY Th D,

® FHEHITHv=z/NAAZUT K
» run_multi_fitting ca.sh
e Y 7nNAr7y 77 A0 (Fig. B12)

» sample_multi_fit_ca.inp

VoTNA Ty FT 7 AMTEE Z I N BRI OLRIBRINEE 7 4 v T 4 7T 2
BAROHREFMEPLE SN TND, T4 v T A ITHBLERDINNET —F 13 EHEHY . Zhb
BT RCT 4T 4T L THERZ CSV 7 7 A E O THIIT 5,

FHERE BT raim/output/sample_multi_fit_ca (ZH /1 X415, &control @ matplotlib (2
O3, R TRICHERD 7 7 73R RS20,

T4 T4 TROLWHBIIEE THD, MRERDILHEIT&material2 TEFKL TV
%, &material2 TREL TWALILEDEENT 4 v 7T 4V THBEIZB T 2HHE L 725,

data/measurement/capture/imaging/ |\ZPRIF SNV TWD 7 7 A /VDON, JLIETH dat Db
DET XTI 4T 4 TT D,

T4 v T 4 7 HIL 1 DOEE (600~675 pus) CIFEFKEL TV 5D,

3.84. HBEWINET —HDAXRT M7 4T 47 (BE~y 7HER)

BE~ Y 7T 2HH LB OIRBRINET —F DAXT VT (v T 4 2 7T D FATH
VNV AT VT EBRLOF TN Ty ET 7 AVIEUTO@EY TH D,
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® FE{FHIzARZYTSK
> run_multi_fitting_ca_tmap.sh
o Y InNAr7y 77 A (Fig. B13)

» sample_multi_fit_ca_tmap.inp

Yo TNA Ty b T AMEE AN ERRBORIBRINEEZ T T 4 7T D5E
DHAEFENTLIRINTND, T4 v T 4 TRRBERDUWET — X ITHEHEHY, Znbix—
BCT74 9747 LTRHERE CSV 77 ANMICE LD THNT D,

FHERE B raim/output/sample_multi_fit_ca_tmap (2 /) X415, &control @ matplotlib
ZERED L, BRI TRICHRO 7 T 7 I3FoREnen.

BE~y 7Z2RMH L7 4 v 7T 4 7 TRELZRD D, E~ v 713 270, 280, 290, 300,
310 KiCH 1 HWrmfi 2 515 L TIERR L TV %, IREOFIHIEIZ 300 K Th 2,

data/measurement/capture/imaging/ ([ZIRFINT WD 7 7 A VDN, JLiEF72 .dat Db
DET XTI 4T 4 TT D,

T4 v T 4 7 HEIL 1 SOOEE (600~675 pus) LT AEFEL TWD,

HEE
RAIM 723Wrififs 7 — # OFH RT3 2847 — # /# = — K FRENDY (3. H A7 015
PAIEREMS I DR AORIERT R A T2 gE e v 2 — Sl - BUREESE 7L — 7 &

> CHI%E S, AM STV %, FRENDY %875 2 &1 k). RAIM OBI% % 3%
752 LRTREL R T
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e A FEITH = VA 7Y Tk

#!/bin/bash

input_file=sample_sim_tr. inp

MAINPATH=/home/raim

export LD_LIBRARY_PATH=$MAINPATH/src/cpp/frendy/Wrapper:$LD_LIBRARY_PATH
export PYTHONPATH=$MAINPATH/src/python/lib:$PYTHONPATH

export PYTHONPATH=$MAINPATH/src/cpp: $PYTHONPATH
script_file=$§MAINPATH/src/python/script/simulation_transmission_script. py
cd $MAINPATH

python3 $script_file ./input/$input_file

Figure A1 Shell script of transmission simulation (run_simulation_tr.sh)

#!/bin/bash

input_file=sample_cont_fit_tr. inp

MAINPATH=/home/raim

export LD_LIBRARY_PATH=$MAINPATH/src/cpp/frendy/Wrapper:$LD_LIBRARY_PATH

export PYTHONPATH=$MAINPATH/src/python/1ib:$PYTHONPATH

export PYTHONPATH=$MAINPATH/src/cpp: $PYTHONPATH
script_file=$MAINPATH/src/python/script/continuous_fitting_transmission_script. py
base_dens=1

cd $MAINPATH

python3 $script_file ./input/$input_file $base_dens

Figure A2 Shell script of continuous fitting for transmission
(run_continuous_fitting_tr.sh)

Table A1 Name of input files and Python scripts specified in the executing shell script

= VN AI )T NT AN A7 7 ANV Python 22 U 7 h4
3.4.1 run_simulation_tr. sh sample_sim_tr. inp simulation_transmission_script. py
3.4.2 run_simulation_ca. sh sample_sim_ca. inp simulation_capture_script. py
3.5.1 run_fitting_ tr. sh sample_fit_tr. inp fitting_transmission_script. py
3.5.2 run_fitting ca.sh sample_fit_ca. inp fitting_capture_script. py
3.6.1 run_continuous_fitting_tr.sh*% sample_cont_fit_tr. inp continuous_fitting_transmission_script. py
3.6.2 run_continuous_fitting_ca.sh¥ sample_cont_fit_ca. inp continuous_fitting_capture_script. py
3.7.1 run_fitting_ tr_tmap. sh sample_fit_tr_tmap. inp fitting_transmission_tmap_script. py
3.7.2 run_fitting_tr_tmap. sh sample_fit_tr_tmap_pw. inp fitting_transmission_tmap_script. py
3.7.3 run_fitting ca_tmap. sh sample_fit_ca_tmap. inp fitting_capture_tmap_script. py
3.8.1 run_multi_fitting_ tr.sh sample_multi_fit_tr.inp multi_fitting_transmission_script. py

3.8.2 run_multi_fitting tr_tmap. sh sample_multi_fit_tr_tmap.inp multi_fitting_ transmission_tmap_script. py
3.8.3 run_multi_fitting_ca. sh sample_multi_fit_ca. inp multi_fitting_capture_script. py

3.8.4 run_multi_fitting_ca_tmap. sh sample_multi_fit_ca_tmap. inp multi_fitting capture_tmap_script. py

* BIMANRTA=ZBHY
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1B H T A 7w b

&control
project = “sample_sim_tr” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
sim = 3 # 1:xs, 2:tr, 3:tr(pulse) (default 1)
fn_xs = "xs” # file name of cross section (default “xs”)
fn_tr0 = “tr0” # file name of transmission (default “tr0”)
fn_trr = “trR” # file name of transmission (pulse) (default “trR”)
format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, 1l:yes (default 0)
/
&xs
e_l =50.0 # lower limit of neutron energy [eV]
e_h = 5000.0 # upper limit of neutron energy [eV]
enum = 2000 # number of group (+:logscal, —:linscale)
/

&materiall

elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance
elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance
dens = 8.9 # density of sample [g/cm” 3]
thickness = 0.2 # thickness of sample [cm]
teff = 318.0 #t effective temperature [K] (default 300.0)
tsamp = 300.0 # sample temperature [K]
debye = 343 # debye temperature [K]
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # ndata, abundance
area_dens = 1.68e—4 # area density of sample [at/b]
teff = 300.0 # effective temperature [K] (default 300.0)
tsamp = 300.0 # sample temperature [K]
debye = 240 # debye temperature [K]
/
&transmission
t_1 =20.0 # lower limit of TOF [us]
t_h = 150.0 # upper limit of TOF [us]
thum = -600 # number of TOF bin (+:logscal, —:linscale)
L=18.0 # flight path [m] (default 18.0)
td = 1.0 # delay of TOF [us] (default 0.0)
/
&pulse
pulse_file = "data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat”
/

# data of proton pulse shape (default none)

Figure B1 Sample input file of transmission simulation (sample_sim_tr.inp)
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&control

project = “sample_sim_ca” # project name (default “projectl”)

proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
sim = 3 # 1:xs, 2:ca, 3:ca(pulse) (default 1)

fn_xs = "xs” # file name of cross section (default “xs”

fn_tr0 = “ca0” # file name of capture yield (default “tr0”)

fn_trr = “caR” # file name of capture yield (pulse) (default “trR”)
format = 3 # l:csv, 2:text, 3:csv and text (default 1)

outdir = ”. /output” # base directory (default ”./output”)

matplotlib = 1 # 0:no, 1l:yes (default 0)

/
&xs

el =1.0 # lower limit of neutron energy [eV]

e_h = 2000.0 # upper limit of neutron energy [eV]

enum = 2000 # number of group (+:logscal, —:linscale)
/

&materiall

elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance

elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm” 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 #t effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # ndata, abundance

area_dens = 1.68e—-4 # area density of sample [at/b]

teff = 300.0 # effective temperature [K] (default 300.0)
/
&capture

t_1 =20.0 # lower limit of TOF [us]

t_h = 800.0 # upper limit of TOF [us]

thum = -600 # number of TOF bin (+:logscal, —:linscale)

L=18.0 # flight path [m] (default 18.0)

td = 1.0 # delay of TOF [us] (default 0.0)

a0 = 100 # baseline parameter a0

c = 100000 # scale factor (default 1.0)
/
&pulse

pulse_file = "data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B2 Sample input file of capture yield simulation (sample_sim_ca.inp)
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&control
project = “sample_fit_tr” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, l:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default “xs”)
fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)
format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = ”. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/
&materiall
elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file
dens = 16. 65 # density of sample [g/cm 3]
thickness = 0.003 # thickness of sample [cm]
teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/Tr_Ta. dat”

# initial parameters
L = 23.7
td =0
# dens = 16.65
# thickness = 0.003
teff = 300.0
# material
fit_material = &materiall
# fitting range
fit_range0 = 800. 0, 860.0
# mask
level = 0.0
# adjusted parameter (s)
adjust = “dens”

show = 1

/

&pulse

pulse_file = "data/pulse/BL10.dat”
proton_file = “data/pulse/double. dat”

/

# flight path [m]

# delay of TOF [us]

# density of sample [g/cm 3]
# thickness of sample [cm]

# effective temperature [K]

lower and upper limit of fitting range (TOF [us])
masking level of transmission (Default 0.0)

Type of fitting parameter (s)

path:L, delay, dens:density, temp:temperature
pulse:pulse function, base:baseline

show progress of fitting; 0:no, l:yes (Default 0)

T =+ =+

# parameters of pulse function (default none)
# data of proton pulse shape (default none)

Figure B3 Sample input file of fitting for transmission data (sample_fit_tr.inp)
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&control
project = “sample_fit_ca”
proj_ow = 1
fit =1

# project name (default “projectl”)

# overwrite project directory, No:0, Yes:1 (default 1)
# O0:simulation, 1:fitting

pulse_fit = 0 # O:normal, l:adjust/fix parameters of pulse function (default 0)

fn_xs = "xs” # file name of cross section (default “xs”)

fn_fiti = “initial” # file name of initial fitting line (default “initial”)

fn_fitf = “final” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)

outdir = ”. /output” # ”

matplotlib = 1 #

show_baseline = 1

base directory (default ”./output”)

0:no, l:yes (default 0)

/
&xs
el =1.0 # lower limit of neutron energy
e_h =100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/
&materiall

elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance

elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 #t effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file

area_dens = 1.68e—4

teff = 300.0 # effective temperature [K] (default 300.0)
/

&fitting
meas_file = “data/measurement/capture/test_ta.dat”
# initial parameters

L=18.0 # flight path [m]

td = 1.0 # delay of TOF [us]

# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]
teff = 300.0 #t effective temperature [K]
a0 = 1 # baseline parameter a0

¢ = 9000 # scale factor (default 1.0)
# material

fit_material = &material2
# fitting range

fit_range0 = 600.0,675.0 # lower and upper limit of fitting range (TOF [us])
# fit_rangel = 400.0,420.0 # lower and upper limit of fitting range (TOF [us])
# fit_range2 = 345.0,360.0 # lower and upper limit of fitting range (TOF [us])
base0 = 675, 800

basel = 450, 600

base2 = 305, 340

base3 = 65, 80

# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “¢” # Type of fitting parameter (s)
# path:L, delay, dens:density, temp:temperature
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)
/
&pulse

pulse_file = ”"data/pulse/BL10.dat” # parameters of pulse function (default none)
proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)

/

Figure B4 Sample input file of fitting for capture yield data (sample_fit_ca.inp)
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&control

project = “sample_cont_fit_tr” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # 0:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default “xs”
fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)
format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = ”. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 1000.0 # upper limit of neutron energy
enum = 1000 # number of group (+:logscal, —-:linscale)
/

&materiall
elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file

dens = 16. 65 # density of sample [g/cm 3]

thickness = 0.003 # thickness of sample [cm]

teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/Tr_Ta. dat”
# initial parameters

L =237 # flight path [m]

td = 0 # delay of TOF [us]
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]
teff = 300.0 # effective temperature [K]
# material

fit_material = &materiall

# fitting range

fit_range0 = 800.0,860.0 # lower and upper limit of fitting range (TOF [us])
# baseline fitting range

base0 = 60, 250

basel = 300, 340

base2 475,515

base3 = 600, 750

base4 = 880, 1000

# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “base_dens” # Type of fitting parameter (s)
# path:L, delay, dens:density, temp:temperature
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; 0:no, l:yes (Default 0)
/
&pulse
pulse_file = “"data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B5 Sample input file of continuous fitting for transmission data

(sample_cont_fit_tr.inp)
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&control
project = “sample_cont_fit_ca” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
show_baseline = 1
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 1000.0 # upper limit of neutron energy
enum = 1000 # number of group (+:logscal, —:linscale)
/
&materiall

elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance
elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm” 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 #t effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file
# dens = 16.65 # density of sample [g/cm” 3]
# thickness = 0.003 # thickness of sample [cm]

area_dens = 1.68e—4

teff = 300.0 #t effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/capture/test_ta.dat”
# initial parameters

L=18.0 # flight path [m]

td = 1.0 # delay of TOF [us]
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]
teff = 300.0 # effective temperature [K]

a0 = 1 # baseline parameter a0

¢ = 9000 # scale factor (default 1.0)

# material

fit_material = &material2
# fitting range
fit_range0 = 600.0,675.0 # lower and upper limit of fitting range (TOF [us])
base0 = 675, 800
basel 450, 600
base2 = 305, 340
base2 = 65, 80
# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “base_dens” # Type of fitting parameter (s)
# path:L, delay, dens:density, temp:temperature
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)

/

&pulse
pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)
proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)

/

Figure B6 Sample input file of continuous fitting for capture yield data

(sample_cont_fit_ca.inp)
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&control
project = “sample_fit_tr_tmap” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)

/

&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)

/

&materiall
elml = “data/jendl15/Tal81.res”, 1.0 # path of nuclear data file

dens = 16. 65 # density of sample [g/cm 3]

thickness = 0.003 # thickness of sample [cm]

teff = 300.0 #t effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/Tr_Ta. dat”
# initial parameters

L =237 # flight path [m]
td = 0 # delay of TOF [us]
teff = 300.0 # effective temperature [K]

# temperature list

teff_list = 270, 280, 290, 300, 310

# material

fit_material = &materiall
# fitting range

fit_range0 = 800.0,860.0 # lower and upper limit of fitting range (TOF [us])

# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “temp_map” # Type of fitting parameter (s)
# path:L, delay, dens:density, temp:temperature
# temp_map:temperature by map
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; 0:no, 1l:yes (Default 0)
/
&pulse

pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B7 Sample input file of fitting for transmission data using temperature map

(sample_fit_tr_tmap.inp)
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&control
project = “sample_fit_tr_tmap_pw” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/

&materiall
elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file

dens = 16. 65 # density of sample [g/cm 3]
thickness = 0.003 # thickness of sample [cm]
teff = 300.0 #t effective temperature [K] (default 300.0)

pwl = “data/jendl5/pointwise/Tal81_0k.res”, 0 # path of pointwise file

pw2 = “data/jendl5/pointwise/Tal81_300k.res”, 300 # path of pointwise file

pw3 = “data/jendl5/pointwise/Tal81_300k.res”, 301 # path of pointwise file (dummy)
pwd = “data/jendl5/pointwise/Tal81_300k.res”, 302 # path of pointwise file (dummy)
/

&fitting
meas_file = “data/measurement/Tr_Ta. dat”
# initial parameters

L =237 # flight path [m]

td = 0 # delay of TOF [us]

teff = 300.0 # effective temperature [K]
# material

fit_material = &materiall
# fitting range

fit_range0 = 800.0,860.0 # lower and upper limit of fitting range (TOF [us])
# mask

level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)

adjust = “temp_pw” # Type of fitting parameter (s)

# path:L, delay, dens:density, temp:temperature
# temp_map:temperature by map
# temp_pw:temperature by pointwise
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)
/
&pulse

pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)
proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)

/

Figure B8 Sample input file of fitting for transmission data using temperature map of

pointwise data (sample_fit_tr_tmap_pw.inp)
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&control

project = “sample_fit_ca_tmap” # project name (default “projectl”)

proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)

fit =1 # O:simulation, 1:fitting

pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —-:linscale)
/

&materiall
elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance

elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm” 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 # effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]

area_dens = 1.68e—4

teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/capture/test_ta. dat”
# initial parameters

L =18.0 # flight path [m]

td = 1.0 # delay of TOF [us]

teff = 300.0 # effective temperature [K]
a0 = 1 # baseline parameter a0

c = 10000 # scale factor (default 1.0)

# temperature list

teff_list = 270, 280, 290, 300, 310

# material

fit_material = &material2
# fitting range

fit_range0 = 600.0,675.0 # lower and upper limit of fitting range (TOF [us])

# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “temp_map” # Type of fitting parameter(s)
# path:L, delay, dens:density, temp:temperature
# temp_map:temperature by map
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)
/
&pulse
pulse_file = "data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B9 Sample input file of fitting for capture yield data using temperature map

(sample_fit_ca_tmap.inp)
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&control
project = “sample_multi_fit_tr” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/

&materiall
elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file

dens = 16. 65 # density of sample [g/cm 3]

thickness = 0.003 # thickness of sample [cm]

teff = 300.0 #t effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/imaging/Tr_Ta. dat”
# initial parameters

L =237 # flight path [m]

td = 0 # delay of TOF [us]
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]
teff = 300.0 # effective temperature [K]

# material

fit_material = &materiall

# fitting range

fit_range0 = 800.0,860.0 # lower and upper limit of fitting range (TOF [us])
# mask

level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “dens” #t Type of fitting parameter (s)

# path:L, delay, dens:density, temp:temperature
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)
/

&pulse
pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)
proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)

/

Figure B10 Sample input file of fitting for multiple transmission data

(sample_multi_fit_tr.inp)
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&control

project = “sample_multi_fit_tr_tmap” # project name (default “projectl”)

proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)

fit =1 # O:simulation, 1:fitting

pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/

&materiall
elml = “data/jendl15/Tal81.res”, 1.0 # path of nuclear data file

dens = 16. 65 # density of sample [g/cm 3]

thickness = 0.003 # thickness of sample [cm]

teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/imaging/Tr_Ta001. dat”
# initial parameters

L =237 # flight path [m]
td = 0 # delay of TOF [us]
teff = 300.0 # effective temperature [K]

# temperature list

teff_list = 270, 280, 290, 300, 310

# material

fit_material = &materiall

# fitting range

fit_range0 = 800.0,860.0 # lower and upper limit of fitting range (TOF [us])
# mask

level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)

adjust = “temp_map” # Type of fitting parameter (s)
# path:L, delay, dens:density, temp:temperature
# temp_map:temperature by map
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; 0:no, 1l:yes (Default 0)
/
&pulse
pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B11 Sample input file of fitting for multiple transmission data using temperature

map (sample_multi_fit_tr_tmap.inp)
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&control

project = “sample_multi_fit_ca” # project name (default “projectl”)

proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)

fit =1 # O:simulation, 1:fitting

pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default "xs”)

fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)

format = 3 # l:csv, 2:text, 3:csv and text (default 1)
outdir = 7. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/

&materiall
elml = “data/jend15/Cu63. res”, 0.6915 # ndata, abundance

elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm” 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 # effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]

area_dens = 1.68e—4

teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/capture/imaging/Ca_Ta001. dat”
# initial parameters

L =18.0 # flight path [m]

td = 1.0 #t delay of TOF [us]
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]
teff = 300.0 # effective temperature [K]

a0 = 1 # baseline parameter a0

c = 10000 # scale factor (default 1.0)

# material

fit_material = &material2

# fitting range

fit_range0 = 600.0,675.0 # lower and upper limit of fitting range (TOF [us])
# mask

level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “dens” # Type of fitting parameter (s)

# path:L, delay, dens:density, temp:temperature
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, 1l:yes (Default 0)
/

&pulse
pulse_file = “data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double.dat” # data of proton pulse shape (default none)
/

Figure B12 Sample input file of fitting for multiple capture yield data

(sample_multi_fit_ca.inp)
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&control
project = “sample_multi_fit_ca_tmap” # project name (default “projectl”)
proj_ow = 1 # overwrite project directory, No:0, Yes:1 (default 1)
fit =1 # O:simulation, 1:fitting
pulse_fit = 0 # O:normal, 1:adjust/fix parameters of pulse function (default 0)
fn_xs = “xs_ta” # file name of cross section (default “xs”)
fn_fiti = “initial_ta” # file name of initial fitting line (default “initial”)
fn_fitf = “final_ta” # file name of final fitting line (default “final”)
format = 3 # l:csv, 2:text, 3:icsv and text (default 1)
outdir = ”. /output” # base directory (default ”./output”)
matplotlib = 1 # 0:no, l:yes (default 0)
/
&xs
el =1.0 # lower limit of neutron energy
e_h = 100.0 # upper limit of neutron energy
enum = 500 # number of group (+:logscal, —:linscale)
/

&materiall
elml = “data/jendl5/Cu63.res”, 0.6915 # ndata, abundance
elm2 = “data/jendl5/Cu65. res”, 0.3085 # ndata, abundance

dens = 8.9 # density of sample [g/cm” 3]

thickness = 0.2 # thickness of sample [cm]

teff = 318.0 # effective temperature [K] (default 300.0)
/
&material2

elml = “data/jendl5/Tal81.res”, 1.0 # path of nuclear data file
# dens = 16.65 # density of sample [g/cm 3]
# thickness = 0.003 # thickness of sample [cm]

area_dens = 1.68e—4

teff = 300.0 # effective temperature [K] (default 300.0)
/
&fitting

meas_file = “data/measurement/capture/imaging/Ca_Ta001. dat”
# initial parameters

L =18.0 # flight path [m]

td = 1.0 #t delay of TOF [us]

teff = 300.0 # effective temperature [K]

a0 = 1 # baseline parameter a0
c = 10000 #t scale factor (default 1.0)

# temperature list

teff_list = 270, 280, 290, 300, 310

# material

fit_material = &material2
# fitting range

fit_range0 = 600.0,675.0 # lower and upper limit of fitting range (TOF [us])

# mask
level = 0.0 # masking level of transmission (Default 0.0)
# adjusted parameter (s)
adjust = “temp_map” # Type of fitting parameter(s)
# path:L, delay, dens:density, temp:temperature
# temp_map:temperature by map
# pulse:pulse function, base:baseline
show = 1 # show progress of fitting; O:no, l:yes (Default 0)
/
&pulse
pulse_file = "data/pulse/BL10.dat” # parameters of pulse function (default none)

proton_file = “data/pulse/double. dat” # data of proton pulse shape (default none)
/

Figure B13 Sample input file of fitting for multiple capture yield data using temperature

map (sample_multi_fit_ca_tmap.inp)
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