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Blpa(p,t),23 Pa(Pty)  1994Le22,1998Lel5

History
Type Author Citation Literature Cutoff Date

Full Evaluation F. G. Kondev, J. K. Tuli and E. Browne NDS 208,397 (2026) 23-Oct-2025

J7(Bpa)=3/2", x1/2[530].

231Pa(p,t):

1994Le22: 22 MeV protons from the Munich tandem accelerator bombarding 231p, target of 100 ug/crnz, evaporated on a 12
ug/em? carbon backing. The emitted tritons were analysed with the Q3D magnetic spectrometer and detected in a
position-sensitive light-ion detector. Measured: o (E,f). Determined: E, L, J* and configurations. Other (the same collaboration):
1991Gr13.

1982Ah08: 16.5 MeV proton beam from the Argonne tandem accelerators. The emitted tritons were analysed with the Enge
split-pole magnetic spectrograph. Measured: E(t).

BIPa(p,ty):

1998Lel15: 24 MeV protons from the Munich tandem accelerator bombarding 105 ug/cm2-thick 23!Pa target. Detectors: a planar
Ge and two telescopes each consisting of two PIN diodes and CsI(TI) crystal. Measured: Ey, t-y coincidences.

229pa Levels

E(level)T yri T L Tint [,ub]b Comments

0.0 52+ 1.54d5 J7,T1/2: From Adopted Levels.
configuration: 5/2[642] Nilsson assignment from Adopted
levels. Other: 73/2[651] in 1998Lel5.
12.211% 25 3/27 0 401 22 E(level): From Adopted Levels. Others: 11.6 keV 3 from (p,ty)
in 1998Lel5, 19 keV 9 from (p,t) in 1994Le22 and 128 keV
15 from 1982Ah08, identified as the strongest peak in the
observed (p,t) spectrum.
configuration: 71/2[530] Nilsson assignment (1998Lel5).
273@ 4 1/2~ 2 <14 E(level): Other: 24 keV 2 from 140 keV 2 + 12.211 keV 25 —
128 keV in 1982Ah08 (recalibrated by the evaluators).
J7: Other: similarity with the 71/2[530] band in 23! Pa.
68.3" 3 72 2 46 2 E(level): Other: 71 keV 3 from 187 keV 3 + 11.6 keV 3 — 128
keV in 1982Ah08 (recalibrated by the evaluators).
J7: Other: similarity with the 71/2[530] band in 23!Pa.
99.9@ 3 512~ 2 13.0 7 E(level): Other: 101 keV 3 from 217 keV 3 + 11.6 keV 3 — 128
keV in 1982Ah08 (recalibrated by the evaluators).
J7: Other: similarity with the 71/2[530] band in 23! Pa.

1373 4 (5/27) 2 051 configuration: Probably a mixture of 75/2[512] and 75/2[523]
Nilsson orbitals.

178.3% 3 112~ 4 995

22059 4 9/2- 4 543

252.5% 5 12+ 1 0.5 1

284.7% 3 5/2* 3 162

303.6% 3 372+ 3 0.9 1

338.5% 3 152~ 6 453

377.3% 3 9/2+ 3 1.0 7

389.5@ 6 13/2- 6 111

521.5% 5 13/2* 5 041

546.1% 7 19/2- 8 0.30 4

5953@ 9 172~ 8 0.12 2

689.99 6 15/2* 7 0.23 3

715.0 7 327,(17/2) 0+(7) 152

739.3 9 (1/2°) 2) 142

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Gr13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Ah08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Ah08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Ah08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Ah08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Ah08,B
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Blpa(p,t), ' Pa(Pty)  1994Le22,1998Lel5 (continued)

229p, Levels (continued)

E(level)t yrk L o wb1? | Edeven? yrk L o [ubl?
76806  (727) 2 1.0 1 1241.4 11 (4) 393
789.0 7 0.8 2 1264.9 11 2) 6.4 4
792.9% 8 (23/27) (10) <03 1299.1 12 ) 263
81276  (527) 2 0.8 1 1314.4 12 4) 275
84276  3/2° 0 20011 | 1371210 3/2- 0 6.14
85889  (1)27) 2 0.9 1 1413.1 11 32~ 0 253
87727 (127) 2 373 14392 11 (3/27) ©0) 483
90348 (527) () 0203 | 1469.4 12 (3/27) (0) 2.8 3
942,710 (11/27) 4 202 1491.5 12 <0.9
978.6 10 32~ 0 30 2 15224 13 32~ 0 20.7 14
91.89  3/2- 0 17510 | 1535913 32~ 0 84 5
100659  3/2- 0 246 13 | 1552214 1)2- 2 536
1024.8 15 2) 263 1582.0 13 7/2" 2 13.6 10
1034.2 10 2 875 16049 13 52°,12% 2+1 167 11
1069.1 10 2 594 1629.0 13 52+ 3 484
1076.1 13 2 202 1648.6 13 3/2* 3 595
1085.6 10 2 6.6 5 1665.2 13 353
11170 10 (3/27)  (0) 544 16789 14 (1127) 4 353
1133.5 11 2) 262 1698.4 14 (9/2*) 3) 364
1146.5 12 ) 283 1721.1 14 (9/2°) (4) 524
1161.9 11 2 6.8 5 1743.5 14 263
1173.2 10 2 13.6 8 1754.3 14 3.13
1186.1 12 2) 1.82 1768.9 14 117 8
1196.7 12 ) 534 1785.4 14 103 7
1212.0 11 2 140 10 | 1844.8 15 10.6 9
1220.7 11 2 9.0 8

T From 19941e22, relative to the excitation energy of 12.211 keV 25 for the J7=3/2" level of the 71/2[530] band, unless otherwise
stated.

¥ From 1994Le22, based on L, o(p,t), and band assignment, unless otherwise stated.

# Band(A): K™=1/2", x1/2[530] band (s=—1/2).

@ Band(B): K™=1/2", 71/2[530] band (s=+1/2).

& Band(C): K™=1/2*, mixed 71/2[400] and 71/2[660] band (s=—1/2).

@ Band(D): K™=1/2*, mixed 71/2[400] and 71/2[660] band (s=+1/2).

b Integrated cross sections between 5° and 45°. Additional 20% systematics uncertainty needs to be added for absolute values.

yC*Pa)

E, E;(level) I Ef J ’; Mult. Comments

11.6 3 12.211 32~ 0.0 52t (El E,.Mult.: From 1998Lel5. Note, that Ey=12.211 keV 25 from level energy
difference — see Adopted Levels and gammas for detail.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Le22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Le15,B
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mixed 71/2[400] and
71/2[660] band (s=+1/2)
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