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§ MER S &M = i FiR How it works

electron

@ When  Compton  scattering
Incident . happens, the adjacent detectors
PHDson at res:,"'\'(p could detect the Scattered

\’\ﬂ/\]‘\/\"@ photon, thus a better total
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Why Is Barium Fluoride

® |arge density lead to a high detection efficience of gamma
@® can not be easily deliquesced
® could be made big with an acceptable cost

® [ast signal
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& mepzENTRAR GTAF- II Barium Fluorlde Array

Belongs to CIAE, Designed to measure
(n, v) nuclear data

» 42 segments (40segments with crystals)
« 2 different crystal shapes
* Inner radius = 10cm
* Crystal depth = 15cm

« Condition
 Facility construction
 Establishing experiment method
« Starting physical experiments
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~75.8m GTAF-II
Absorber: Cd(cadmium) Halll J

deflection magnet

W(tungsten) Target 1.6GeV Proton

GTAF-Il is located on Back-n WNS at CSNS,
Target of GTAF-II is about 75.8m from the Spallation source.
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Peak: 104.84

FwWHM: 15.07 F¥/(1/5)M: 23.03

Gross Area; 252640

Net Area: 162733 £1001

Gross/Met Count Rate: 4770.57 { 3070.43 cps




& vEpzERIRRR Detector renewal Plan

» To solve Afterpulses and improve energy resolution

« PMT replacement will be processed in summer of 2023
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& vmmzenzunn DAQ system

» General-purpose readout
electronics by University of
Science and Technology of
China

®
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]
)
)
®
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« Waveform acquisition
e« TCM. SCM. FDM
 Double crate is used

* New General-purpose
readout electronics will be
available soon
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& MERFEMZWREGTAF-|| time resolution (°Co cascade gamma rays)
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CSNS Back-N Online Graphs
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& vEpzERIRRR Data of GTAF experiment
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Signal distribution
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& oemzenzurn DAQ system
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« General-purpose digital data
acquisition system (GDDAQ)
by Peking University

« https://github.com/wuhongyi/P
KUXIADAQ

» Customization for BaF,
detectors by WU HongYi

* Real-time processing, no need
to record Waveform

China National Nuclear Corpooration
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& nERFENZHRR Experiment in Vacuum condition
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gyg DERFENZWAR Background (n,y) events
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: el e Bmant T TSR AR G 1) ENOF/BVIIL: BA'154(N.0)BA-135
= s Q value
e e

w | isotopes  abundunce  (n, y)Q value
A ! 3B 2.417% 6972.0 keV
5 : { 135Ba 6.592% 9107.7keV
136B3 7.854% 6905.6keV
13783 11.232% 8611.7keV
we 13B3 71.698% 4732.4keV
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56F@ 92% 7646.2keV
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Neutron Absorber with vacuum conditon
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n‘g DERFENZMAR Result by Simulation Background evaluation
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X,Z MERFEHZ AR Tm(n, y) cross section by GTAF experiment

DERE
CNNC CHINA INSTITUTE OF ATOMIC ENERGY

Tm_SumPI Tm_Multi
«10° «10°
[ 10000 —
r —Tm L - —Tm
w“j — Tm_CoAg - — Tm_CoAg 4 Tl ENOF
F — Blank 8000— — Blank 10 Tmin1_Exn_Mormalized rossSecton wih Simusation Mathod
a0l —cC L —cC | J
C 6000 E 10° |
60— r I
[ - 5 A |
L 4000— /7
40— F L é 10° ) ;f \ f
N i g =" \ |
ol 2000~ —] » 10 \\L_& w
L r o Vi
r - 5 -
| ET P R L o |x\|||:|| i L PR BRI B | “I
] 5000 10000 15000 20000, 0 2 4 6 8 10 12 14 1
a)iNF0gE 1K« b) ZEM
1
Tm_TOF Tm_TOF 10
10°
—& 10° 107 10
—;ﬂm‘k Incident Neutron Energy (MeV)
10 — E\::lic
Plate
| R FH LRI VT — B 45
Y
PRI 45 R
10"
107
m-si.‘.‘.l i AT | L M

10° 10° 107

10* 10° 10° 107

O£ LS ) TOF 3t U ) ARRE



& neErzEneHRR

‘gﬁ: CHINA INSTITUTE OF ATOMIC ENERGY Tm(n, ’Y) Slgma relatlve tO Au(n, Y) ENDF
10° =
s hist Au_ENDF_ng
10° = )
= — hist_Au_EXP_ng
10* =
= 10° =
10° & — hist_Tm_ENDF_ng
3 ; 1 04 : hist_Tm_EXP_Scaled_with_Peak_Ratio_ng
“g’ 107 = =
S0l e
n = =
w : _
& 1L | % 10° =
(@] = o J g .
- - 5]
107" = ® 10 =
— g —
1072 = S5 1=
1073 ;? 10
—4 \:\ 111 | L1111l I | | : ‘
10 10° 10°° 10—
Incic -
10—3 1 1 | [ 1 11 |

10° 10°° 10t 107° 107 107
Incident Neutron Energy (MeV)



B nEEzensHER

DE®E cHINA INSTITUTE OF ATOMIC ENERGY
CNNC

Index
GTAF-II introduce

DAQ system

Experiment setup in Air and Vacuum

NOPTREX related experiments




Zossssswin  Sn Experiment in 2022.3

Neutron Absorber Vacuum Neutron Absorber

of Back-n Condition of GTAF-I]  oeamtme

1 Cd - - 58h

2 Cd+Ag+Co - - 5h

3 Cd COSAlUmINIUM-— pe e a0 8, [B0n)  9h
Alloy pipe

4 Cd+AgrCo  DOSAlMINIUM- o p i 3006 B,C 8h
Alloy pipe

5 4 CD55AIum|_n|um- ) 15h
Alloy pipe

5 Cd+Ag+Co <I>55Alum|_n|um- ) ah
Alloy pipe
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§ nERZERZHAR Preliminary Result
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§ nERFERTHAR Preliminary Result
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Hommsenswnn  Cyneriment in July 2023
« Sample : Nal crystal. La~ Sn
« Beam time: ~300h
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