e rmmzunzmny
R {EREmE A MZhEE
N SHEE
beisiE, REEX, EBE, BE

FRFFIREmE A 5= e

FoNJm AP IR P2, 2022.8.20-22, ki

20224E8H20H E22H BENBERABBXFFERFATS



( ch ) BT BE R T 5T B
CHINA INSTITUTE OF ATOMIC ENERGY

——e

E ‘CGDG‘
5 (2

GTAF-IAFE
i

= e gt

/.

202278 H20H £22H ERNERABXHRAPHIS



g 12570825 iFE—EERAYSTIS S

GTAF-11 & == B 1E F1 A 7 AR A 3¢ 2 200 h 2021.10.5-2021.10.21(790 h)
1eV-100keVgE IERIRFI L514 (ESAN 55 h 2021.11.23-2021.11.26(72 h)
e e 200 (55232554t
HThR T R RE S A %%Eﬁéég) 2021.11.20F t4 e, BFE
HFCSNSE K- FIRAZ2Th(n, ) B E N & R 50 h fﬁs,& %2)?;;‘ :Enfj??—
R IR Gah TR R R ARSI a5 50 I e
Sh. NbF Rk RNEBASREENE ZHRIR 50 h
A BEESPFRIAEZETELNESTm, *Nb
P F{E3R RN EE 5k 23 Fh 128 h 2022.2.23-2022.2.28(113 h)
117Sn(n, g)8Sn & &7 FH Gammafs 2 75 HO U 2 B2 150 h 2022.2.28-2022.3.9(150 h)
238 | 22Thh FEHRNEEELNSE BT 150 h 2022.3.9-2022.3.17 (169 h)
GTAFFNZE N 2 B2 120 h 2022.3.17-2022.3.23(127 h)
LB ECUG-IAF E5METEMIT T LHRIR /KN 50 h 2022.4.1-2022.4.4(70 h)
LB ECUG-IAR KR EET WD LHRER 120 h 2022.4.4-2022.4.9(103 h)
I P FEREESHEENERR LR 130 h 2022.4.9-2022.4.17(177 h)
RIRGesE R F{FIk R VA E AL £ izt 130 h 2022.4.17-2022.4.24(138 h)
_ IOAg FEREBENE F 21 100 h 2022.7.8-2022.7.15(119 h) —

M+ MR IR AT REE 5 h 2022.7.10 7h



(AE th @ B F ARl 2 e
CHINA INSTITUTE OF ATOMIC ENERGY

‘ CoDOIHRE

-
x<Jd

} > OF

1y

202285208 E22H ENBERABBXAFTFERAFUTS



4k o] A4 TIF oo g $
( BB BRI ST SiMHE

- — Weighting Function

p BRFiEIR

.« YIBZEAR, Vol. 68, 0 [ eyt :

N0.8(2019)080101 ] 1

+  Eur. Phys. J. A (2019) 55: 115 [\m‘""?“ ,
104 ‘;
1

k:

> ion Detection Technology
~and Methods (2019)3:52

>}

____

Neutron FluXddms)

0.1

T T T T . T T T
1E-7 1E-6 1E-5 1E4 1E-3 001 0.1 1 10
Neutron Energy (MeV)

x10° [

—— n+™Au with filters
—— all backgrounds

---- ambient —— Experimental dala

------- Sammy fit data

Response (1/ns)

10"

* Nuclear Inst. and Methods in -
Physics Research, A 985 (2021)c:t ..
164703

202248 B20H E22H BEARNBRABLTRFRAATTS 5



[ R F GERF W5 be

LR REHRT

CHINA INSTITUTE OF ATOMIC ENERGY
10° S =
— Simulation E .
= — Experiment
—10° —a— Direct measurement fint Si :
@ T imulation
E P’ —+— Indirect measurement
) 10 107
E 10 g -
z ‘ romi
g 1 8102
- 8 o
= 10 7] F
z g
B g
gro* 10°%E
= -
107 r
107‘ L L I\IIIIl L 1 \IHHl L L \\HII‘ 1 1 \\I\Hl 10‘4§
10° 10! 10° 108 107 E | Lol Ll
TOF (ns) 10° 10° 107
TOF (ns)
[EAYIIIE 5151 i TR F A IRANE SR
N -
RANS A ERNE SR L ER EHNE SR
| n+" Au with filters 1 —— Experiment
E — allbackgrounds |  Eme. SBK
E e ambient . gﬂ,
------------ scattered neutron 10+ we= Simulation
10 Ylre o 4 all BE(E 4 in-beam gamma E TRV, [ G4_in-beam_Gamma
:_?Ef - § 1072 ;—
= S B
2 Fins
7] [\H] 10 =
< T F
104
" 10°° :
10'5 1 1 L1 II|5 1 1 1 | \\lS' L I} L laid \ﬁid? 104 105 108 107
10 TOF (n;){) 10 TOF (ns)
FIERERIEE . e SRR AR ARG NS B2 FRFROTA T
20224E8 208 E22H ES SRR AE TR S HRTEAR 6



DT R TSR PEREAS

NENESHEERILLE

1. C 1.1_
1 e
o - 0.1 mm : —a— 01 mm
e % sumo | 0% = 1-6 MeV
"l'u' - -8 0.4mm - —&— 0.4 mm
£ ot S Y L
= - . 222 F . i:ﬂ —_ e —t—y
0.7 -& 4mm 0.7 —a— 4mm Xj E T E \\ g-‘é 5
- s c s J 1= IIIIII*_._L, FEXYY
B - 7mm L —a— 7mm —— v A A
os < s o8- ~ sen jtd: BPR %&1 Ei]__‘ =
- A E - % 15 b T B B X EE RN Z J/m
as ¥ I L1 1 1 I - ] I T I ] . 5 | - | I T - 1111 ) I L8l ‘
e I e S INRE SSHEE(EEE
e e X7Z=, =AENBB
Mn=2Eko
| H o
1 L
B
0.9 & 0.4 mm
& 0.2 mm = —&— 02mm
0.8] .3 mm .3 mm
[=] | .." : g: mm “.B'__ : gi mm o = 1 M ev
= o7 0.5mm L . / 0.5mm
E i} & 1mm B f .-"‘ —#— 1mm
i 2mm id 2mm
w os— ¢ o 3mm 06a ¥ ¢ /¢/] - 3mm
g @ 4 mm = ."I =J; —— 4 mm
0.5 Smm I | /& 5mm
& mm r ! & mm
0.4 - 7mm 0.4— “-’ —&— 7mm
- 8 L 8
-8 8mm r - —&— 8mm
0.3 & "
A Y % 3SR I B
02 I L ! I I [ 1 I | | 1
Frglg g g Gl gl gl gl
E,(MeV)

20224E8H20H E22H BEARNBRABLTRFRAATTS 7



akl I 24 oI A= Ab ':‘
[cjf?l IJ:ETI%TU’T:’FEO*#;T?O-J?{{QE{EE ,E\;BBB”I#E

Neutron capture cross section of ““Tm measured at the CSNS Back-n facil-
ity in the energy region from 30 to 300 keV~
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Results from 1 eV to 100 eV /
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Table.2 The resonance parameters of !Tm in the energy region between 1 eV and 100 eV
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Measurement of >>°Th (n,y) cross section at the CSNS Back-n facility
in the unresolved resonance region from 4 keV to 100 keV
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Chin. Phys. B 31, 060101 (2022)
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New experimental measurement of NP r(n, y) cross sections between 1 and 100 eV

Results:

1) 162164Er are nuclear astrophysical p-process
nuclei, which are consumed by neutron capture
reaction in cosmic environment, and the cross
section of neutron capture reaction is of great
significance for understanding the formation
of elements Er;

2) The (n, y ) cross section of "atEr, using C6D6
liquid scintillator and pulse height weighting
techniques to measure prompt y rays, has been
measured in the energy range of 1-100 eV
using a back-n@CSNS.

3) The deduced neutron capture cross sections
matches the evaluation databases ENDF/B-
VIILO, ENDF/B-VII.1, JENDL-4.0, and
ROSFOND-2010, and resonance parameters
extracted from the R-matrix code in the 1-100
eV region.

A E- e
| Experimental Data of This Work 82, - -167E
— Theoretical values From R-Matrix — 184 —168p

— Data from ENDF/B-VIILO 186, = 170p, @
A e

%
=]
= /I
(] Mg
=7 2 SR
1 I
% 10 20 30 40 50 60 70 80 90 100
o
= gl 10!
® m @ @
o | r Noralinpsr =
10°) N = 1 o TEmmeNIT 10°
| e / 10 grenI=ET
| \ -
10| / T s et
i i | e TR R S S S
IPE va— ] 162 1 1 102k A ! H
42 44 46 48 50 50.5 51 515 52 67 67.5 68 68.5 69 90 95 100
Incident Energy/eV
,
E -
“ N W0 W0
Incident Energ y(eV)

FIG. 1. The main nucleosynthesis path for “Er in massive stars. FIG. 2. The neutron cross section g, of natural erbium calculated

[1] X.X. Li et al., Phys. Rev. C. 104.054302 (2021)

[2] X.R. Hu et al., Nucl.Sci. Tech.(2021)32:101

[3] X.X.Liet al., NuclearTechniques, Vol.43. No.8(2019)080501(In
Chinese)

1

20224E8H20H E22H BEARNBRABLTRFRAATTS

11



/"

P [F R F BER}F T 53 bre

CHINA INSTITUTE OF ATOMIC ENERGY

107Ag Neutron Capture Cross Section

Result:

1) 97Ag is an important component of
the PWR Ag-In-Cd control rod, and its
sub-reaction cross section is of great
significance for the design and
operation and maintenance of the
PWR; Meanwhile, 97Ag is also an
important weak r nucleus.

2) To accurately calculate the
consumption value of the control
rod, a reliable neutron reaction
cross

section of the 197Ag is required.

3) The (n, y) cross section of 197Ag
has been measured in the energy
range of 1-60 eV using a back-
n@CSNS.

4) The resonance parameters are
extracted by an R-matrix code. All
the cross section of 197Ag and
resonance parameters are given in
this paper as datasets.

Cross Section(barn)

Cross section (barn)
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2000 800 {  This work
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1500 i 600 I\
; A - Tar
10° 1000 7 400 ﬂ 1000 Ag
500 £ 200 — 104
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10 E 91 f ig
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i
WIRE
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1o 1077 (ENDF /B-VIIL0) . . .
1097 ¢ (ENDF /B-VIIL0) Table 3. Resonance parameters extracted from the R-matrix analysis of experimental data.
103 - I;(meV) I (meV) Iy (meV) I (meV) L (meV)  I; (meV)
fsotope  Ex (¢V) ! L - Present work ﬁ;umnwu! L 201910 - ENDF/B-VIILO
16.34 05 0 0 0.25 136.9 13.7 1422 10.64 135.0 1.6
102 o asT 05 0 1 075 133 44 142 436 1370 54
8 44.92 05 0 1 0.75 1437 1.3 140 1.00 147.0 1.2
. 5157 05 0 1 075 1419 218 1373 253 1420 239
10 5.19 0s 0 1 075 1309 1193 1303 1324 1300 12.7
0 4, 3057 05 0 1 0.75 1327 10.58 1255 7.38 130.0 13
100 8 39.88 05 0 1 0.75 135.0 531 139.7 4.76 131.0 33
5592 0s 0 0 0.25 1438 31.96 131 36.08 139.0 372

10?
Incident energy (eV)

100 10!

X.X. Li et al., Chin.

Phys. B, 31.038204 (2022)
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natSe Neutron Capture Cross Section

! — ENDF-B/VIIL.O
{ T.S. Belanova, 1958
t R.L. Macklin+, 1963

Results: 102

1) 74Se is one of 35 p-nuclei, and 32Se is a r-
only nucleus, and their (n,y) cross sections
are vital input parameters for nuclear

10

.||\|I'IT| |||||I'IT|_|'J:
||||\u_|] |||\|m] |||||u1|_u:

Cross section (barn)

1
astrophysics reaction network calculations. E
2) The deduced neutron capture cross 107
section was compared with ENDF/B-VIII.O, LF
JEFF-3.2, and JENDL-4.0, and some 107

differences were found.

10—3 Ll r ol Ll Ll L
2 3 4 5
3) Resonance parameters were extracted 1 10 Neagon ener 10(eV) 10 10
by the R-Matrix code SAMMY in the 1 eV - 9
1 keV region. All the cross sections of natSe : 9 pra—
and resonance parameters are given in the =y ;3 {\ ¥ [ A
36| Kr I
TR A ””"—‘l""'S'e -‘;ﬁm‘_, I S W %
datasets. s e 3 P
I3 TSe =g, | S8 g:
8 E ns | E‘AJL
'é'l()'1 : 32 Ge. :" 790200 210 220 230 240 ) "
B oeh = ) AT e g ™ e
8 10_35- ; gz; 5 Ve Wi v 3 ° “ise i'”fo’;&
104;_ g Figure 1: (Color online) Synthetic network diagram of nuclei near Se isotopes. The black boxes represent S “550 B60 700 720 7?2\0750." 0 mNmn.,frgv[;%w 050
1075: 16 1ll)2 163 1;

X.R. Hu et al., Accepted by Chin. Phys. B, 2022

Neutron energy (eV)
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Stellar neutron capture cross sections on '%°Tb at CSNS Back-n
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