03 Bugy-1 From ENSDF - Evaluated October 2019 o Eug,-1

136Gd(t,w),°Gd(pol t,)  1979Bu03,1990Zy01

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 160, 1 (2019) 21-Oct-2019

Additional information 1.
1979Bu03: Metallic Gd targets, enriched to 93.58% 156Gd, were used. Target thicknesses were ~100 ,ug/cmz and ~20 ug/crnz,

respectively, for the polarized and the unpolarized triton studies. E(pol t)=17 MeV and polarization ~80%; E(t)=15 MeV. reaction
products were momentum analyzed using a Q3D magnetic spectrometer and detected in a helical-cathode position-sensitive
proportional counter. FWHM values for the polarized and the unpolarized experiments were 18 keV and 12 keV, respectively.
Spectra were measured at 5° intervals from 6=10° to 40°. For the (t,a) reaction, authors estimate AE=4 keV.

1990Zy01: (t,a), E(t)=35.32 and 37.32 MeV. Self-supporting (metallic) enriched (93.6% 156Gq) targets, rolled to a thickness of
0.592 mg/cm? 14. Reaction products were detected in an array of ten particle telescopes consisting of Si surface-barrier AE
detectors (thickness~100 um) and 5-mm thick Li-drifted E detectors. Measured o(E(t),0), with uncertainty in absolute cross
sections estimated to be ~5%. DWBA analysis. Deduced nuclear structure factors of inner proton-hole states.

I55Ey Levels

Energies, cross sections and nuclear-structure factors for groups of
states in !S3Eu. The data are from the (t,a) study of 1990Zy01.

The second of the ’'’theory’’ entries differs from the first primarily
in that it includes hexadecapole deformation (although it also uses
different values of 3, and the gap parameter, A).

Ex(MeV) L, J do/dQ(ub/sr)xJ",conf nuclear struct.factor

0.00-0.23 4, 7/2 1178 7/2%,5/2[413] 1.22 0.53 0.49
0.23-0.55 5,11/2 2284 11/27,5/2[532] 1.32 0.62 0.54
0.85-1.06 2, 5/2 802 5/2%,1/2[420] 0.39 0.37 0.30
1.06-2.0 4, 9/2 2375 9/2[404] 1.10 0.90 0.81
2.0-10.5 4, 9/2 10,325 7/2[413],5/2[422], ~4.40 4.0 4.0
(bump) 3/2[431],1/2[440]

4, 7/2 2345@ 1/2[431] ~1.94 1.0 1.0

xat 6#=12.5°

@=obtained after subtraction of 10325 from the measured cross-section
value of 12670 ub/sr 2345

EdeveD® 77T s | Elevel©@ 5T SH#

0.0 52+ 13 ~4884 13- <26

79€2 7t 153 502¢ 2 9+ <26P
~1069 5/2- <6 6244 4 (1527) 31
1699 2 727 <55& 878 4 20
~179¢ gt <55% o11/ 2 3+ 38
~246¢ 3t <384 | ~9238 12t 49
~2554 92~ <384 9568 2 5/2* 201
307¢ 2 5pY 165 ~977" 7t <15
3579 2 1120 286 | ~10048 32t 33
~392¢ 72+ 6 1021 3 16

Continued on next page (footnotes at end of table)

1



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zy01,B
https://www.nndc.bnl.gov/ensnds/155/Eu/155eu_156gd_t_a_156gd_pol_t_a_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zy01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zy01,B
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15Gd(t,),°Gd(pol t,)  1979Bu03,1990Zy01 (continued)

I55Ey Levels (continued)

Comments

1066/ 3 52* 31
~1109 <10
11328 4 (72 45
~1187 45
~1204 43

123203 5p2* 25

~1342 94
1421 4 11/2~ 27

14817 4 3p2* 21

~1515 48
1549/ 4 (52%) 21
1633/ 4 72+ 51

1736 4 14
1820 4 20
~1845 17

E(level): value from (a,t).

J7: 1979Bu03 suggest that the 5/2[402] stripping strength may be split between levels at 1232 and
1481 keV.

J7: listed assignment deduced by 1979Bu03 from negative analyzing power in (pol t,a) and Nilsson
states expected in this region.

 From adopted values. In a number of instances, the listed assignments were deduced by 1979Bu03 from comparison of measured
(pol t,@) cross sections and analyzing powers with DWBA predictions.

¥ Label=do-/dQ(ub/sr).

# Values at E(t)=17 MeV and 6=25°.
@ Listed values are those measured in 156Gd(t,oz), unless noted otherwise.
& dor/dQ=55 for the 169+179 peaks.
4 do/dQ=38 for the 246+256 peaks.
b dor/dQ=26 for the 488+501 peaks.

¢ Band(A): 5/2[413] band.
4 Band(B): 5/2[532] band.
¢ Band(C): 3/2[411] band.
/ Band(D): 1/2[411] band.
8 Band(E): 1/2[420] band.

" Band(F): 7/2[404] band.

i Band(G): 5/2[402] band.

J Band(H): Proposed 3/2[422] band.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zy01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bu03,B
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156Gd(t,a),"°Gd(pol t,a)  1979Bu03,1990Zy01

Band(E): 1/2[420] band

anr)* 1132
Band(D): 1/2[411] band
52+ 1066
32+ ~1004 Band(F): 7/2[404] band
7/2+ ~977
512+ 956
12+ ~923
3/2* 911
Band(B): 5/2[532] band
as) e
Band(C): 3/2[411] band
9/2* 502
13/2~ ~488
7/2% ~392
1172~ 357
5/2F 307
92~ =~
MM g, ~246
Band(A): 5/2[413] band
9/2+ ~179
- 712~ 169
5/2~ ~106
7/2" 79
512" 0.0
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63 Eugy




155
P Eu

92

4

From ENSDF

155
3 Eu

92”

4

136Gd(t,0),'°Gd(pol t,)  1979Bu03,1990Zy01 (continued)

Band(H): Proposed

3/2[422] band
72+ 1633
(5/27%) 1549
32+ 1481

Band(G): 5/2[402] band

52+ 1232
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