14391 Ing,-1 From ENSDF - Evaluated February 2008 14191 Ing,-1

Hedpuny)  1990Vi09,1976Di03

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jean Blachot NDS 110, 1239 (2009) 1-Feb-2008

1990Vi09: E(p)=6.8 MeV.

Measured (semi) Ey, Iy, yy (1990Vi09).

1976Di03: E(p)=6-11 MeV.

Measured (semi) Ey, Iy, y(6), E(ce), I(ce), excit (1976Di03).

Others: 1969Ki08 E(p)=4.2-5.4 MeV, 1974Ki02 E(p)=2.7-5.2 MeV, 1977Za03 EP=6 MeV; also 1988Ta01 report unpublished

results in Table ii.
Some levels are also given in Table ii of 1988Ta0l.

See drawings for 1976Di03 yy-coin results.

Uiy Levels

E(level) il T ¥ Comments
0.0 9/2% 2.83d1
536.76 11 1/2= 7.7 min 2
802.96 10 3/2~
1102.00 9 5/2* J™: based on E2 y-decay to 9/2% g.s. and E1 to 3/2~ state.
1152.86 12 (11/2)* J™: member of AJ=1 sequence.
1187.50% 10 1/2* 0.14ns 3 Typ: 0.14 ns 3 (1971Kil4) 651y(t) pulsed-proton beam.
1217.67% 11 5/2F J™: based on E2 y-decay to 9/2% g.s. and E1 to 3/2” state.
1279.74 13 (5/2) <0.15 ns J7: 5/2 suggested by rel transition excit vs Iy(743y).
Ty2: £ 0.15 ns (1974Ki02) 743y(t) pulsed beam.
1344.76™ 12 3/2% J™: based on y-decays to 1/2%,1/27,5/2" states.
1401.21 20
1461.7 4
1500.58 14 7/2%.,9/2%
15423 3 (7/2,9/2) J7: (11/2+,13/2%) suggested in '!'Sn decay studies. Branching:
Ty(1543y)/1y(441y)=9 (1974Ki02), 13 4 (1977Za03).
1610.3 3 9/2)*
1671.59 21 (1/27,3/27,5/27)
1845.82 21
1849.71 22 1/27,3/2~ <0.2 ns Ty/2: < 0.2 ns (1971Kil4) 662y(t) pulsed-proton beam.

1867.32 13 1/2+3/2*,52*
1917.62 20 (7/2+,9/2%)
1934.8524  ~

19702 5 -
2002.76 12

2034.6 3 527,72
2067.08 13

2082.72 10

2090.01 12

2106.30 21

2142.16 11

2179.39 11

2201.19 14

2238.55 24

2259.22 13

2264.6 5

2271.95 13

2287.23 17

2290.63 14

2297.64 12

2311.18 13

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ki08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ki02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ta01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ta01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Ki14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ki02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ki02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Ki14,B

111 111
49102 From ENSDF 49102

lcd(p,ny)  1990Vi09,1976Di03 (continued)

iy Levels (continued)

E(level) E(level) E(level) E(level)

2322.73 10 | 2659.70 13 | 2861.16 17 | 3129.7 3
2340.65 12 | 2675.6 4 2926.4 4 3164.4 4
2364.67 19 | 2697.3 4 2935.18 14 | 3177.96 24
2479.77 13 | 27243 5 2997.8 4 3199.19 14
2529.86 14 | 2760.12 22 | 3041.33 21 | 3222.0 4
2568.2 11 2767.71 25 | 3062.8 10 3266.5 4
2620.66 20 | 2802.49 25 | 3071.22 22 | 3405.4 4
2647.5 4 2841.0 5 3104.60 23

 Based on y-decay properties, excit, and syst.

¥ From Adopted Levels, otherwise noted.

# Band(A): 1/2(431) band; decoupling factor=+2.9, inertial parameter=13.4 keV. 1975Dil2 present syst of proposed K=1/2*
rotational bands in '%7In-""°Tn and calc E(levels).

,y(lllln)

I(ce(K)) (1976Di03), normalized to a(K)(266y)=0.0315 (M1 theory).

E, LT Eievel) ¥ E; i Mult. ¥ Comments
¥115.5 3 021
127.0 3 03 134476 3/2* 1217.67 572+ E,.L: Iy from yy (1976Di03).
¥127.1 2 592 E,.L: 1990Vi09 report Iy/Ty(242y)=6.6

2/40 2. The component from the 1344
level has 0.7/40 according to yy

(1976Di03).
157.1 1 205 134476  3/2* 1187.50 1/2* E2(+M1)  a(K)exp=0.0015 8
192.2% 2 031 2259.22 2067.08
204.9% 1 7.03 2271.95 2067.08
215.4% 1 1.31 2082.72 1867.32 1/2%,3/2* 5/2*
2427 2 40 2 1344.76  3/2* 1102.00 5/2* MI(+E2)  a(K)exp=0.031 6
256.5% 3 037 225922 2002.76
266.3 2 100 802.96  3/27 536.76 1/2~ M1 a(K)exp=0.03 (1977Za06)
299.1 1 392 1102.00 5/2* 802.96 3/2° El a(K)exp=0.011 4
352.5% 2 1.02 2287.23 1934.85 ~
3743 5 312 1917.62  (7/2%,9/2%) 15423 (7/2,9/2)
384.6 2 0317 118750 1/2* 802.96 3/2° [E1]
398.4 2 091 1500.58  7/2*,9/2* 1102.00 5/2* E2,M1 a(K)exp=0.017 10
404.6" 2 0.71 2271.95 1867.32 1/2*,3/2%,5/2*
412.6" 3 091 2479.77 2067.08
4145 1 432 1217.67 5/2F 802.96 3/2° El a(K)exp=0.0022 13
441 226 15423 (7/2,9/2) 1102.00 5/2* E,: from 1974Ki02. Other: 438 ]
(1977Za03).
I,: from Iy-branching (1977Za03).
457.1 3 221 16103 9/2)* 1152.86 (11/2)* MI(+E2)  a(K)exp=0.0067 12
476.7 2 2.82 1279.74  (5/2)” 802.96 3/2~ E2,M1 a(K)exp=0.008 3
529.9% 4 523 2201.19 1671.59 (1/27,3/27,5/27)
5347 3 1136 2034.6 5/27,7/27 1500.58 7/2*,9/2*
536.9 2 536.76  1/27 0.0 9/2* M4 E,: other: 536.6 5 (1977Za03).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Di12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ki02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za03,B

111 111
49 10¢>-3 From ENSDF 491063

lcd(p,ny)  1990Vi09,1976Di03 (continued)

y(1 n) (continued)

E, LT Eievel) 7 E; i Mult. ¥ Comments
a(K)exp=0.13 (1977Za06) from I(ce(K))/Ty
(1977Z203).
540.0% 3 462 2082.72 15423 (7/2.92)
563.9% 3 0917 2106.30 15423 (7/2.92)
566.2 1 231 1845.82 1279.74 (5/2)~
582572 312 208272 1500.58 7/2+,9/2*
634072 052 2479.77 1845.82
6372 1 101 2179.39 15423 (7/2,9/2)
649.0 2 6.83 1867.32  1/2*32%.52  1217.67 52F
650.71 482  1187.50  1/2* 536.76 1/2~ El a(K)exp=0.0013 2
661.7 1 432 184971  1/273/2" 1187.50 1/2* El a(K)exp=0.0011 4
679.2 1 261 1867.32  1/2*32%.52  1187.50 1/2* E2,M1 a(K)exp=0.0025 8§
7169 1 221 2259.22 15423 (7/2.92)
¥729.3 3 435 (ED) a(K)exp=0.0012 4
74291 201 127974 (5/2)° 536.76 1/2~ E2 a(K)exp=0.0020 2
744.6 3 0871 1845.82 1102.00 572+
7485% 2 021 2290.63 15423 (7/2,9/2)
765.0 1 823 1917.62 (727,924 1152.86 (11/2)*  E2(+M1)  a(K)exp=0.0024 7
7709% 1 121  2620.66 1849.71 1/2-,3/2~
797.0% 2 111 2142.16 1344.76 32+
808.0 1 172 134476  3/2* 536.76 1/2- El a(K)exp=0.0009 4
815.3 1 633 1917.62  (7/27.9/2%) 1102.00 5/2* E2(+M1)  a(K)exp=0.0022 5
8403 4 1.62 234065 1500.58 7/2*,9/2*
864.2% 2 1.62 2364.67 1500.58 7/2*,9/2*
865673 151 208272 1217.67 5/2*
868371 1045 1671.59  (1/2,3/27.5/27)  802.96 3/2" E2(+M1)  a(K)exp=0.0017 4
896.0% 2082.72 1187.50 1/2+
900.8% 1 1.81 2002.76 1102.00 5/2+
902.6" 1 231 2090.01 1187.50 1/2+
9243%2 031 2142.16 1217.67 572+
953.4% 5 041 2106.30 1152.86 (11/2)*
954.9% 5 071 2142.16 1187.50 1/2+
958.8% 2 051 2238.55 1279.74 (5/2)"
978.9% 2 051 2479.77 1500.58 7/2+,9/2*
980.7% 1 1.01 2082.72 1102.00 5/2+
987.7 2 051 2529.86 15423 (7/2,9/2)
991.8% 7 111 2179.39 1187.50 1/2+
¥995.8 3 61 a(K)exp=0.0008 3
996.1% 1 2.81 2340.65 1344.76 3/2*
102657 1 091 2179.39 1152.86 (11/2)*
10314% 1 071 2311.18 1279.74 (5/2)~
10403% 1 512 2142.16 1102.00 5/2*
10432 1 512 1845.82 802.96 3/2"
1054.1%2 061 227195 1217.67 572+
1063.7 1 322 186732 1/27.3/2%,5/2* 802.96 3/2"
1080.0 2 1.11 2297.64 1217.67 5/2*
1084.1% 6 021 2271.95 1187.50 1/2*
1094.0% 4 111 2311.18 1217.67 5/2*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Di03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Za06,B
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11
49 Ingy-4

From ENSDF

111
49 Ingy-4

lcd(p,ny)  1990Vi09,1976Di03 (continued)
7(“11n) (continued)

E, LT Eievel) 7 E; i Mult. ¥ P Comments
110197 984 1102.00 5/2* 0.0 92t E2 (K)exp=0.00085 9
11102% 71 231 2297.64 1187.50 1/2*

1131.6 1 7.83 193485 - 802.96 3/2~ E2M1 @(K)exp=0.0009 3
1134672 592 2479.77 1344.76 3/2*
113783 071 2290.63 1152.86 (11/2)*
1146.9% 3 071 2364.67 1217.67 5/2*
115291 1174 115286 (11/2)* 0.0 9/2* E24M1 4041  a(K)exp=0.00085 15
5=+0.4 I from a,=0.27 3 (1978He10)
via (@,2ny).
1166.7 1 532 19702 - 802.96 3/2~ E2(+M1) @(K)exp=0.0009 3
1167.0% 2568.2 1401.21
11702% 2 382 2271.95 1102.00 5/2*
11852% 2 071 228723 1102.00 5/2*
11953% 2 0871 2297.64 1102.00 5/2*
1200.5% 2 11171 2479.77 1279.74 (5/2)"
1209.4% 2 107 231118 1102.00 5/2*
121741 472 1217.67  5/2* 0.0 9/2* E2 @(K)exp=0.00063 11
12315 1 452 20346 527,72 80296 3/2° E2(+M1) @(K)exp=0.0009 3
12384% 1 161 2340.65 1102.00 5/2*
12622% 3 091 2479.77 1217.67 5/2*
1263.9 1 292 2067.08 802.96 3/2~
1279.67 2 1.11 2082.72 802.96 3/2~
128727 2 091 2090.01 802.96 3/2~
1318872 091 2861.16 15423 (7/2,9/2)
1384.1F 3 101 29264 15423 (7/2,9/2)
139827 1 281 2201.19 802.96 3/2~
14012 2 182 1401.21 0.0 9/2*
1403.4% 3 1.02  2620.66 1217.67 5/2*
1417.7F 5 141 26973 1279.74 (5/2)~
14279 3 051 2529.86 1102.00 5/2*
14298 3 051 26475 1217.67 5/2*
14419 3 1.01 2659.70 1217.67 5/2*
14446% 4 061 27243 1279.74 (5/2)~
1461.6 4 1.071 1461.7 0.0 9/2*
1461.6%4 101 22646 802.96 3/2~
1468.7% 4 041 227195 802.96 3/2~
15004 1 161 1500.58  7/2+,9/2* 0.0 9/2*
1508.0f 2 261 231118 802.96 3/2~
*1508.6 4 51
1530.0 / 632 2067.08 536.76 1/2~
154231 191 15423 (7/2,9/2) 0.0 92t
155262 071 2090.01 536.76 1/2~
1557.7% 1 131  2659.70 1102.00 5/2*
1573.6% 3 091 26756 1102.00 5/2*
1580.4% 3 081 2767.71 1187.50 1/2*
1605.4% 2 141 2142.16 536.76 172~
1610.0 / 795 16103  (9/2)* 0.0 9/2*
1658.1F 2 0.61 2760.12 1102.00 5/2*

Continued on next page (footnotes at end of table)
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111 111
49 10¢y-5 From ENSDF 4910¢5-5

lcd(p,ny)  1990Vi09,1976Di03 (continued)

y(1 1 1In) (continued)

E,’ LT Bdevel) ¥ B U7 E,f LT Edeve) ¥ E; "
1677.3% 4 191 247977 802.96 372~ | 20902% 3 051 2090.01 0.0 912+
1696.5% 2 241 304133 1344.76 32+ | 210647 3 061 210630 0.0 92+
1726.9% 2 241  2529.86 802.96 32~ | 212563 081 34054 1279.74 (5/2)
1810.3% 3 081 2997.8 1187.50 12+ | 21322% 1 492 2935.18 802.96 3/2"
1817.4% 4 071 262066 802.96 32~ | 216054 1971 26973 536.76 1/2-
1827.6% 4 061 2364.67 536.76 1/2~ | 2287.0% 3 101 2287.23 0.0 9/2°
1845.8 1 452 1845.82 00 92¢ |22004%2 127 2290.63 0.0 9/2°
1875.3% 3062.8 1187.50 1/2* | 2301.5% 3 051 3104.60 802.96 3/2
1898.2% 2 071 317796 127974 (52 | 23227% 1 322 232273 0.0 9/2°
1917.2% 3 091  3104.60 1187.50 112+ | 2327.8% 15 3129.7 802.96 3/2"
1921.7% 3 081 32665 1344.76 312+ | 2396.2% 1 271 3199.19 802.96 3/2
1969.2% 2 141 307122 1102.00 52+ | 25294% 3 081 252986 0.0 912+
1999.0% 3 1271 2802.49 802.96 32~ | 25928%3 071 31297 536.76 1/2-
20024% 3 352 200276 00 92+ | 26204%3 081 2620.66 0.0 92+
20345% 3 061 32220 1187.50 12+ | 2767.3% 4 051 276771 0.0 92+
2038.0% 5 091 28410 802.96 32~ | 2803.0%4 091 2802.49 0.0 92+
2057.9% 4 051 2861.16 802.96 32~ | 28614%3 101 2861.16 0.0 92+
20624% 3 081 31644 1102.00 52 | 3041.5% 4 041 3041.33 0.0 92+
2082.13 041 2082.72 0.0 972

* From 1990Vi09, except as noted.

¥ Based on a(K)exp and/or A, coef; a(K)exp indicates E1 or M1,E2 and dominant dipole or quadrupole character is from A, coef.
# Only seen by 1990Vi09.

* v ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vi09,B
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111 111
1o Ing,-6 From ENSDF 49 I0gy-6
1 cdp,ny)  1990Vi09,1976Di03
Legend
Level Scheme
e — I, < 2%xIp*™
Intensities: Type not specified — i< 10%><1$“-"
I, > 10%x1
3405.4
3266.5
3222.0
3199.19
3177.96
3164.4
3129.7
3104.60
3071.22
3062.8
3041.33
N 5 2997.8
ST E O 2935.18
/ m?jgéw*@‘* ST \ 2926.4
/ A SIS \ 2861.16
%
12- 30~ 1849.71 <0.2ns
(712.92) ! 1542.3
1401.21
3/ 1344.76
(5/2)~ 1279.74  <0.15ns
512+ 1217.67
1/2+ 1187.50  0.14ns3
512+ 1102.00
32~ 802.96
1/2° 536.76 7.7 min 2
92 0.0 283d/
111
49 Ing,




11 1
1o Ing,-7 From ENSDF 49 g5-7

1 cdp,ny)  1990Vi09,1976Di03

Legend
Level Scheme (continued)

— I, < 2%xIy**
Intensities: Type not specified — I, < 10% X%
— L, > 10%xIy*

S e 2529.86

s NN 2479.77
S S

TSRS — — 2364.67

Sy — S — 2340.65

— " 'fgvf;&_ 2322.73

VT SEEEST &\ 0906

\__ 208723
2271.95
2264.6

v 2067.08

- 1934.85
1/2+,3/2+,52+ 1867.32
1845.82

(7/2,912) 1542.3
7/2+.912F 1500.58

32+ 1344.76

(5/2)~ 1279.74  <0.15ns

52+ v 1217.67
12+ 1187.50  0.14ns 3
(11/2)* 1152.86
52+ 1102.00

312~ 802.96

12~ 53676 7.7 min 2

9,2+ 00 283d1

111
49 Ingy




11 1
4o Ing,-8 From ENSDF 49 14,-8

Hlcdpny)  1990Vi09,1976Di03 Legend

. max
Level Scheme (continued) Iy < 2%xIy

— I, <10%xIy*
Intensities: Type not specified —> L, > 10%xIy*
o Coincidence

i
V& v 2259.22
NN ws 2238.55
‘N e 2201.19
' \ 2179.39
.- o= ¢ 2142.16
; —————~ ——___2106.30

P TR TN 208272

Sy e @S T\ 2067.08

S0 S ETOTN 2046
S

SR 2002.76

B £ 19702

- 1934.85

1/2+,3/2%,5/2+ 1867.32

(1/27,3/27,5/27) 1671.59

(7/2,9/2) 1542.3
7/12+,9/12* 1500.58

32+ 1344.76

(5/2) 1279.74  <0.15ns

5/2* 1217.67

12+ 1187.50  0.14ns 3
a2+ 1152.86

5/2* 1102.00

312~ 802.96

172~ 53676 7.7 min 2

9/2+ 0.0, 283d7
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1o ng,-9 From ENSDF 490459

i cd(p,ny)  1990Vi09,1976Di03 Legend

Level Scheme (continued) — L, < 2%xIj*¥

——— I, < 10%xI™

Intensities: Type not specified —> I, > 10%xIy*
° Coincidence
~ v
L
S§ o
& 7 v
T oS
FEF SIS T
(712+.9/2%) RENEAISISIEIIIC NI 1917.62
1/27,3/2* .52+ N e SIS 1867.32
— — ST o T o
1/27,3/2 XX XS NS 1849.71  <0.2ns
NN N Ty S
S 1845.82
X o
& 5
o o
A
(2312 5127) £ Ny 1671.59
S Q
©R)* Y e S 1610.3
Fy S
(712,9/2) < ¥ S-S 1542.3
72+ 92* PR £ 1500.58
Ry N AN D
YA 1461.7
N NS %
Y oSS & 1401.21
PO :
é" Ql bl7\ (‘,1\ {:\’ o
st S VNN AN 1344.76
P ¥ 5 D
~ g
(512)" TE NG e 1279.74  <0.15ns
N
s+ s S8 9 o 1217.67
12+ SO 1187.50  0.14ns 3
112" v NN 1152.86
S
52+ % 1102.00
N
A
é‘_;
S
32 3 802.96
&
S
12" cl 536.76_ 7.7 min 2
9/2+ 0.0 283d1
111
49 Ing,




Un,,-10 From ENSDF 4o Tngy-10

Hlcdp,ny)  1990Vi09,1976Di03

Band(A): 1/2(431) band;
decoupling factor=+2.9,
inertial parameter=13.4

keV
32" 1344.76
127
157
52+ 1217.67
12+ 1187.50

11
49 Ingy
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