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A multidimensional unfolding method based on Bayes’ theorem, 1995.
Double-bunch unfolding methods for the Back-n white neutron source at CSNS, 2021 3
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DoubleBunchUnfolder::BuildResponseMatrixT();
DoubleBunchUnfolder::BuildResponseMatrixE();

// --- case 1: E4{t TerminalT il ---

if (high <= TerminalT) {
FillMatrixElementT(ResponseMatrix, i, low, high, 1.8);
continue;

}

// --- case 2: LAt TerminalT Fil ---

if (low >= TerminalT) {

/1 (1) PMwisiiar
FillMatrixElementT(ResponseMatrix, i, low, high, 1.8 - Rate);

/1 (2) fwsEnar
FillMatrixElementT(ResponseMatrix, i, low + Delay, high + Delay, Rate);

continue;
i
// --- case 3: bin {% TerminalT JJF ---
double frac_left = (TerminalT - low) / width;
double frac_right = (high - TerminalT) / width;

VA e 2 N

FillMatrixElementT(ResponseMatrix, i, low, TerminalT, frac_left);
/1l ¥ Wariwtg

FillMatrixElementT(ResponseMatrix, i, TerminalT, high, frac_right * (1.0 - Rate));
FillMatrixElementT(ResponseMatrix, i, TerminalT + Delay, high + Delay, frac_right * Rate);
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CSNS Back-n Double-Bunch Unfolder

—Program Selection

(=3

1D Neutron detector unfolding program

Select Program: iDemoUnfoIding v.

oy
S

—Parameters Configuration

Delay:

TerminalType:

Terminal0:

RunNumT:

RunNume:

LOF:

Htype:

Input_File:
Compensation_Bin_WidthT:
Compensation_Bin_WidthE:

Browse...

ErrorFlag:
SmoothFlag: {Smoothing) ™ —
Save Corfig Load Config Build & Run Clear Log

—Output Log

BRI TIER

&R T EAFBERERE (C++)

AR TRz ERE (Python)

H&IEE:

® ZMTOF/BEEIE, XJEITOF/BEEIE
U

o i FEiE

SR

Delay: ZERRTH]

TerminalType: IR mSEEY
Terminal0: #HRNERIER

K-N CSNS B X+ FiR

save_config: {RFEE
load_config: INEEE
Build&Run: —§4RiFiz(T

RunNumT: SBEEARE (am‘eﬂ) Stop: fRILITERH

RumNumeE: fEEERE (B8

LOF: “¥{7EEE

Htype: fiEE

B
Compensation Bin WidthT: #*MZHJ(g]
Compensation Bin WidthE: *MZge=
ErrorFlag: iZEITEFX
SmoothFlag: EBit&EHX

Input_File:

B
B

Clear log: &BAEE
BRIAER(SL

A3E): ns

BEE: MeV

BEE: m
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gitlab3£ 5 : https://code.ihep.ac.cn/yih/doublebunchunfolder
IRIZEESK: gec/g++, root, cmake, python, python3-tk
BRI A Z2IVA.0RRA, BE&IN6E

® L MTOF/EETE, XL (BEX) TOF/REEE

& UK/ iR

® i, FEE

® TJilfL

£ DoubleBunchUnfolder & o~ |[xem|1][vne] o] i HRIEFF A RIS
P V4.0 v | doublebunchunfolder | [+ v me || maxe || @E GEES
BB — setup.sh MEREERS
RESHEHRE [
guoluokun@mail.ustc.edu.cn 44 F 15 AT Sasazadl) & o 60 R
P 1taxg #!/bin/bash [F3)
P e oo O 0% echo "=== SEIE ==="
& 1311 MB ME7EZE = < P o 5
BaData remove FissionDataU238_linear.root 12HART glt clone your glt—Lab EERe urt>
. cd <project-directory>
B3 config RESHEIRL | B agx#
© BHAAuto DevOps
lud st SRS
EliRgiae A i + RHILICENSE echo "=== BEFE ==="
B3 source e SEHEE + FNEHAE source /path/to/root/bin/thisroot.sh
< gitignore update output 28R + FNERES sudo apt-get update
& CMakeLists.txt update output 12T + 7N Kubernetes Ra¥ sudo apt-get install python3 pythonB—plp
+ 7RI Wiki ) z i
¢ DemoUnfolding.C RESHBIEL KA N sudo Bpt gEt thsTall py‘thonS Ek
¥ AR sudo apt-get install cmake
¢ DemoUnfolding2D.C RESHBFMEN XA £ = =
fET sudo apt-get install build-essential
#+ README.md add README.md 5KH March 19, 2026
B logo.png update logo path 1288/ echo ®=== )t'fjj BUTL -==="
@ program_gui.py RESHETRL KA python3 program_gui.py
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Program Selection

Select Program: |DemoUnfolding

.|  Refresh ‘

DemoUnfolding

1D Neutron detectiPemouUnfolding2D
DemoUnfoldingErrors

U@d/er

~Parameters Configuration

Delay:

TerminalType:

Terminal0:

RunNumT:

RunNume:

LOF:

Htype:

Input_File:
Compensation_Bin_WidthT:
Compensation_Bin_WidthE:
ErrorFlag:

SmoothFlag:

Browse...

Save Config Load Config | Build & Run

Clear Log

o EIR—4E “HRZER, RESITER(ERSIM)
® refreshiZtAr]{FELESERE NEANE

® Delay: FERATE], EATA410ns,

® TerminalType: 1EHEEIRRSEEY, TerminalType = 0 1EHIMEEITATIA]
FERIHFE; TerminalType = 1 #HMMWNEREAZ S (410ns Zf5) BYE
—RFA.

® TerminalO: 1EHNIEfCIA=, TerminalType = OBYECE

® RunNumT: fREEMIXEL (BTE)

® RumNumE: REEORE (BEE)

® LOF: ¥ K{THER

® Htype: WHESEY, BELE(TOF), BEEIE(ESPEC)

® Input File: fFRHESE, rootZFEMRE(

® Compensation Bin WidthT: *MZAJEIEEEIRE, TerminalType = 1
AEcE.

® Compensation_Bin_WidthE: #MZEEEBEZIRE, TerminalType = 1
AEcE.

® ErrorfFlag: REITEFX (BAFR)

® SmoothFlag: BHEFX (BUAXF, ~EFHE)

!

—Output Log

U i ot Lo
HistogramType = TOF

delay = 410

\rate = 8.5

lof = 76

===> TerminalType = 0

(RunNumT = 180, RunNumE = 100

=== Import the T-histogram successfully!
NbinsXT = 300

X minT = 1, X_maxT = 10000

===> TerminalT-10 = 350

===> Unfolder-1D is running, please wait ......
===> Return unfolded 2D T-histogram.
Switched to program: DemoUnfolding
Switched to program: DemoUnfolding2D
Switched to program: DemoUnfolding

® Save Config {RFECE, 7E config XEEHiHunfolding config.json
X1, TXRATH AW RRFR BalinEizfi s, SukXEEEA SR,
Load Config l&k.json Be&3f4, BECESU4ETE config 4L
Build&Run —#4wi¥iz1T (cmake, make, ./DemoUnfolding)
Stop EFELHREH. BFRIEITHIEELILE T, BFEiTER— R
Clear Log 8= HEHIHE N

ELER, EEEREEH

BREITEARIAS L, HiZSBuild&Run IR
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® Forminalvee=0, TORRBMEZREMEME ® TerminalType= 1, TOFMUHYEE SiBH: T M.

° mgiaﬁtliTermlanloﬁﬁﬁ, R = IE B9 B 77 B 1% ° ﬂ'lﬁ?gg mclr*:ggaat%niiié\_WidthT%ﬁ[,;{igigjuﬁﬁmE(]ﬁ
|E&in %, 2
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Double neutron TOF (linear scale)
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distribution

= double bunch distribution
2000 unfolded distribution
o after 100 iterations
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PP BRI AU B
40 60 80

nimher nf iteratinns

€T CSNS R f & 5 o 3E

LR TE R IR
2H|IBTSHIZE, A=

RN, 13/)\E] BEAE AR

THRIANEBHNEREKFE, BEERRETE —EMN“T
W, BERBEBEEEANGITEEERIRE, %%*E?EE
LSRR IT O B AN EL2m A EK ST

7 BR 22 Fx http://chisquaretable.net/
T ZMEIEE (df=300, 300 bin) &R J7{E/)NT2400],
RAGINEREAITEEEHEA DT, S5ITER/)
i, TTRRSEMBEERNIRS.
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® root HUES]FFEHEZREMA TH1F* h (T4 TH2F*) 28, FfRa8h foldedT/h foldedE (Z#E/
h foldedT/E2D) , TOF BE/5E#ELFRAYATIEIERMIMIA ns, BEIEE S ERIEARTREMIARIT MeV;

o HHEMERAETE, BREAENGENRINREAKR, MERIBEFEERINRERK, BE—EARET
HOIEZ S

o HMANESBESITERK (BERNTEISE 105 LAL) , BBARPBERIREIRESELRAK (100 LLL)
RIBERINEF sE N B RREER,;, ERMANBELEBSRITER/N (BEITHETE 103 LAT) |, BBAE
REAREZ (30 £6808]) |, UREEZSBARINRERNEMBHIERAE. BARNEUREEIREE
ST RE T ;

® LHINEFEREYEITEINEE (SmoothFlag = false)
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