#) 32 % 3R Acta Phys. Sin. Vol. 71, No. 19 (2022) 192501

14 MeV B3 *'Ir (n,2n)*Tr f 57 & E L3035

KEHT FRHE

ME AR

R ROE

(h E TR B B SR ST, 4R 621999)

(2022 4F 4 H 22 Hik#; 2022 48 5 A 24 HEMESA)

6 TT T A v T RE T A OB TG AR R . AR SRS 10 e (n,2n) 0T S N AR T TSR T SC R AT, #E PD-
300 HF & A= 2% DT w738 E SR % AL 122 L 93N b (n,2n) 2mNb 52 37 4 T8 9 4R HE7EAT T 14 MeV 3T 9 /4S8 £ 19
9r(n,2n) 00y SRR &, 16 P04k FH i S R a1 T T, 2845 T 13.40—14.86 MeV N ' (n,2n)
190 585 2 PR S E 0,9, 9'Ir(n,2n) e B 555 1R ZS Z R BN TE 0y« B8N BRI 0y o AR
TTH 00/ 0y oy SR, SCE A AE BEAE 3.4%—3.5%, HiHh, 14 MeV XL 0, = (136.05 + 4.93) mb, 0, =
(1972.35 + 67.06) mb, 0y 1o = (2108.40 + 71.99) mb, #IH H 0,59/, 1 = 0.0690 + 0.0024. SEHEE R 5 ¢
Bk 3% & ENDF/B-VIILO #1 JEFF3.0/A 048 FEVEAN B 2F A7 T 1AL, 25 R BB 1 A S SRS
0y 1 SEHGLERL S SCHRAR AR T 847 19— 20, ENDF /B-VIILO B8 PE Y B0 54 TAEFHE 19'Ir (n,2n) lr
SISV ARTAT 0y 1 o 5500 BCHE B AT AT A, X SCBREICHE 53 O SLHEAT T 43 BRI T 5 AR SI2 06 295 2R 5 SCHR B
AT B i A RS B, AR 85 R v o BRI AR O TAR Rt B S %

KR S, Ir, i1k, DT P15
PACS: 25.40.-h, 27.70.+q, 24.10.-i, 29.25.Dz

1 5

BROTEAELEZY | Tl AT A e R 4T A
J iz R s R A, T Z = R g AR
TR AL R 25 29, 12 W7 v RE ik 7 1 AN TR A% B
I DA 5E - BES AR TR BE BEAS B, FEIX 7 T,
RIRFKTCE P 9 e AT MR T — 34 &
PRI LA R INES , X F )L MeV BEX 9 FRE TS
ARA (n,n') RBHFATIS W, TG  58 s g X
[ e T-REE AT R (nxn) RN TS W, BT
B (n,2n) N, XFF (n,2n) BEE LA LAY & RE T
LW R A, BN 14 MeV H7-. X T 191 (n,2n)
10Ty J AR TR T SC30 5T 12 76 19 r (n,2n)
10Ty 50 B Ly 1T 0 2 7 1T - Qaim! 5 Konno 45 P
W75 14 MeV &b 19 (n,2n) 0Lr 550 A TR £7-AF

uil1¥

* ER G RBIERES (HES: 11775200) YEBIAGIGEEL
t BIEVEH. E-mail: zex  602@sina.com
©2022 HEHEFS Chinese Physical Society

DOI: 10.7498/aps.71.20220776

BRI 25 (%), I H 5 45 53R 09 A0 E BE 4L
K 7% —12%; Patronis 45 0 & T 10—11.3 MeV
JEFEIPAY 9 T (n,20) T BN #HT; Kalamara 457
T 15—21 MeV JEFINAY 9 r(n,2n) Tr SR
A Bayhurst 4868 i T 15.3—20.9 MeV JERIN
9 19 r (n, 2n) 0T SV T O tm1+0.086 m2; Herman
P T 15.3—20.9 MeV JuREIN 9 r (n,2n) 9T
S5 ATET ,  FE 2 RA AN  E BEER: 6% —8%.
Xf T 190 (0, 2m ) YO0 ok S5 7 468 TR N S ) S 5 A B A
/b, SCHRESCIE 22 18] 73 B T Bl N E AT AR S 30 2
RO JEXT M (n,20) e ST o g+m1+0.086 m2 i)
W, AR TSR 0 FOIIE, #7519 r(n,2n)
1907y G s AR T Y S B Sl s Filatenkov 45 M DL
Bormann %5 12 647 1 40 ROW AR & LA, 0L
AR T IR 1 iR, 0T BY2R 2 R3S m2
NI A HER: 11 AN THEAS g X F R 4 598 H

http://wulixb.iphy.ac.cn

192501-1


http://doi.org/10.7498/aps.71.20220776
mailto:zcx_602@sina.com
mailto:zcx_602@sina.com
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 19 (2022) 192501

1917r(n,2n)

11— m2
1- ml 26.0
1T
4 g
190y

1

— 1.12 h
0.0 11.78 d

376.4  3.087 h

10~ 1705.8
57 16816 g+ 1666.9
D

BHY 66D

4+ 1163.1
1050.4

3+ l 755.9 .

@02 £\
2+ 557(.39 4ty 5497

&
2+ o0 ] 186.7
o+ v 0.0
JQOOS

90Ty ZEAR A1

Fig. 1. Simplified representation of formation and decay of Ir.
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Table 1.  Sample characteristics.

RS SiRE/%  RIMEMS /% JEE/mm EHAE/mm

F, (2)

Nb  99.999 %Nb 100 0.5 20
Wiy 37.3

Ir 99.95 0.5 20
193y 62.7

2 AR AT R AR SR
Table 2. Details of radioactivity constants used in

analysis of experimental data.

BE S0 Er/keV L

92mN 10.15 d 934.44 0.9915
190g] 11.78 d 371.24 0.216
190m2]p 3.087 h 616.50 0.9015
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Fig. 2. Experiment assembly of (n,2n) excitation fuction.
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Fig. 3. Sample setting.
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Fig. 4. The picture of experiment assembly and sample.
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Fig. 5. Efficiency-energy curve for Ge detector.
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Fig. 6. The 7-ray spectra of iridium sample with 2 d cool-

ing time.
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Fig. 7. The 7-ray spectra of 19 ™2Ir.
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Fig. 8. The Y-ray spectra of 2 ™Nb.
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K3 r(n,2n)" e SR SR L SC IR A

Table 3. The *1r(n,2n)'Ir cross sections and cross section ratio from this work.

E,/MeV Ogim1/Mb T2/ mb o/mb 2/ Tgimi
13.40 1939.42 + 65.94 122.09 £ 4.29 2061.51 4 70.23 0.0630 £+ 0.0022
13.60 1957.66 + 66.56 128.30 + 4.58 2085.96 4+ 71.14 0.0655 + 0.0023
13.80 1963.28 + 66.75 132.92 + 4.85 2096.20 4+ 71.60 0.0677 + 0.0024
14.00 1972.35 £ 67.06 136.05 + 4.93 2108.40 + 71.99 0.0690 + 0.0024
14.20 1977.33 £ 67.23 140.08 + 5.03 2117.41 4+ 72.26 0.0708 + 0.0025
14.40 1981.92 £ 67.39 150.98 + 5.34 2132.90 4 72.73 0.0762 + 0.0026
14.60 1980.04 + 67.32 161.50 + 5.82 2141.54 4+ 73.14 0.0816 + 0.0029
14.80 1981.45 £ 67.37 164.25 + 5.87 2145.70 4 73.24 0.0829 + 0.0029
14.86 1964.28 + 66.79 158.56 + 5.72 2122.84 4 72.51 0.0807 4 0.0028

T4 REI R A A E

Table 4.  Uncertainties in the cross section.
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5 LIRS Z Y SN AR 0y g A0S A T
Oyt me AT HEBHL 0,0/ 0 1 S5 SEHREHE, S5
B ECHE AN B 3.4%—3.5%; Hirr, 14 MeV Xt
ome = (136.05 + 4.93) mb, 0, = (1972.35 +
67.06) mb, 0, 111 me = (2108.40 + 71.99) mb, #
T B 0,09/ g 1 = 0.0690 + 0.0024. SEHE5R
55O BT Bl PEEA T T LR, AR B LU T L
AT TS 8:

1) X 0y MREERIIHTRI: 0, TEHES
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5 SCEREE UG T B4 B — Bt ; JEFF3.0/A
TEA 5 25 A R T B P 7 R = A AR T B AR
SILE AN B I S A2 fLka#4 I-, ENDF/B-
VIILO 5 A 25 02—y, Bl: #F 14 MeV i
O Ao F ETFEH, {H ENDF/B-VIILO i {H
AR AR LS R

2) Xt oy M LS ST R : ARSI S5 R
Kalamara 2 fb#a# W) 4, Filatenkov ) SE 56
SE IR SRS 2R AN — B XA A 2 SRR B
W AT 4 T A e A ) B RA JEFF3.0/A
B EVER B T AR LI 45 5 20 5%—20%, H
Bifi % fit 12 2% i i 22 42 K ENDF/B-VIILO %4
JEPFN B B AR T AR SRR 45 R 2 10%, PFN £t
B REE AR B S ARSI 45 R — B X TMAS
91y (n,2n0) 9020y JZ WARIAT 0,0 AP R A Tkt

3) X Oy m1me 5 2R 3 B Herman
S S G 45 S5 AR S IR 25 AR R S FE T Y
4 ; ENDF/B-VIILO % # P2 i oF i {8 75 13.4—
14.86 MeV Bl N 5 A IO 25 AT G 4045, fEA8 1k
A —3G; JEFF3.0/A AR/ 14.4—
14.86 MeV i [F N b A S g0 45 AR 1K, 7ERERE 278
fetash I ARG AR AR ER,

4) XK B EL 09/ 0 1 T L 25 SR 507 35
B ARSI 25 i S 407E 0.0630—0.0829 2 i) 48
b, BT RERAS KM, 5 Patronis %
Herman 2581 H 520025 SR (0 A8 1 i #—3L

AR S BG4 R 5 SCRR BN AR A v 1 A
J& | 6T SCHERECHE TP AR A B 4y R A T T o B AN v
. 15 MeV D I8 X AT 4R 75 22 5 22 1) S 56 54l
DAL B BIS PEA B A T SR 1. ARBFIE 4 SR v
BRI A TR E S S %
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Measurement of Ir(n,2n)'*Ir cross section near 14 MeV
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(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621999, China)
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Abstract

Natural iridium acts as a high-quality activated detector for probing the energy components of a neutron
fluence. Measurements of ¥'Ir(n,2n)'%Ir cross sections are carried out near 14 MeV by the activation method
based on *Nb(n,2n)""Nb reaction cross section standard by PD-300 neutron generator DT neutron source. The
(n,2n) products are measured by using a calibrated high pure Ge detector. The cross sections of Ir(n,2n)!*Ir,
02 and 0, 1, are measured carefully. The '"'Ir(n,2n)"Ir cross sections: 0y,9, Oyimis Tgimiime and cross section
ratio of 0,,9/0,..,1 are obtained in an energy range of 13.40-14.86 MeV. Experimental uncertainties are in a
range of 3.4%-3.5%. The measured cross sections for the reaction of Ir(n,2n)"Ir at 14 MeV are o,,, = (136.05 +
4.93) mb, 0,y = (1972.35 4+ 67.06) mb, 041 4me = (2108.40 £ 71.99) mb, and 0,,5/04m1 = 0.0690 £ 0.0024.
The present data are compared with the previous experimental data and the ENDF/B-VIIL.0 and JEFF3.0/A
evaluated data, showing that the experimental data from the literature are in good agreement with the present
data for o,.,,, the evaluated data from JEFF3.0/A are underestimated by 5%-20% in comparison with the
present data for oy, the evaluated data from ENDF /B-VIIL.0O are underestimated by 10% in comparison with
the present data for o,,,, and the ENDF/B-VIILO data are consistent with the present data for o, 1 ms. The
discrepancies between the data from the literature and the present data are analyzed and clarified. The present
data show significant improvement in accuracy in comparison with data from the literature, these results

provide more reliable nuclear data for improving the future evaluation.
Keywords: cross section, Ir, activation method, DT neutron source
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