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8Rb(a,2ny)  1992Fu04,1988Ba32

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Balraj Singh  NDS 114, 1 (2013) 20-Oct-2012

1992Fu04: E=27 MeV. Measured Ey, Iy, yy, y(6), y(lin pol), ¥(t), excitation functions (Ee=16-27 MeV), DSA. Comparisons

with shell-model calculations.
1988Ba32: E=28 MeV. Measured Ey, Iy, yy, yy(t), y(6), excitation function (Ee=24-34 MeV). Comparisons with

semi-empirical shell-model and particle-core weak coupling description.
1979Fi05: E=35.9 MeV. Measured vy, yy, y(6). Singles y data at Ee=24.3 MeV also.
1978Dal3: E=35 MeV. Measured Ey, Iy, yy, y(6), excitation functions (30-55 MeV).

89y Levels

A level at 4404 (1978Dal3) with proposed deexciting 1061.5 and 1509.6 gammas has been omitted here due to lack of
confirmation of any of these vy rays in other studies.

Other discarded levels are: 4793, 4889, 5581, 6051 and 6516 (from 1978Dal3); 5156, 6497, 6596 (also from 1988Ba32), 6602 and
7032 (from 1979Fi05). Transitions connected with these levels have been reassigned (1988Ba32,1992Fu04) from other levels.

See also 1988Ba32 for alternative shell-model configurations, based on proton excitations only, for some of the levels.

E(level) Al Tl/zi Comments

0.0 12~ Configuration=rp1, (90%) (1992Fu04).

909.1 1 9/2* 15.663 s 5 Ty/2: from Adopted Levels.
Configuration=rgg,, (92%) (1992Fu04).
1507.2 2 3/2~ Conﬁguration:ﬂpgl2 (90%) (1992Fu04).
1744.9 3 5/2~ 0.62 ps 14 Conﬁgurationzyrfg/2 (80%) (1992Fu04).
2222.4% 3 5/2% 0.97 ps 28
2529.9% 4 72t
2566.7% 2 11/2* 0.35ps 7
2622.2% 4 9/2%* 0.21 ps 10
2893.3% 2 13)2* 0.18 ps 3
3107.1?7 3 (5/2)~ From 1978Dal3 only. Population of this level in (a,2ny) is considered (evaluator)
uncertain since 3107y with Iy=25 (1978Dal3) should have been detected in other
studies, either as a double escape or as a full energy peak.

3343.89 2 13/2~ 0.42 ps 14
413249 2 15/2~ 1.59 ps 28
4254.6 3 (15/2%) 14ps7 Conﬁgurationzﬂ(f;/lz,gg/z,pl/z) (75%) (1992Fu04).
4450.0% 2 17/2~ 4.5 ps 10
4825.5 2 17/2% >3.5 ps Complex configuration including n(gg/2)®v(g;/12,d5/2) (1992Fu04).
4838.8% 2 19/2~ 21 ps 8
4920.64 2 (19/2%) 0.551ns 28 Tyt y(H) (1992Fu04).
5264.24 2 (21/2%) 1.46 ps 28  Additional information 1.
5310.1% 2 (21/27) 4.5 ps 9 Additional information 2.
5412.3 4 (19/27) 1.25 ps 28
5879.5¢ 3 (19/2%) 0.14 ps 10
6159.2? 4
6199.3¢ 3 (23/2%) 0.19 ps 4
6674.8 3 (23/2%)  <0.7 ps
7184.1 3 (25/2%) 0.21 ps 7 Conﬁguration:n(fg/zz,gg/z) (65%) (1992Fu04).
7194.3 4 (23/2%) 0.35 ps 14
725997 3 (2312%)
7432.00 3 (25/2%) 0.49 ps 14
7590.3 4 (25/2%) 0.35 ps 14
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E(level) bl

T

%

78350 3 (2712%)
8264.67 4 (29/2+)
8720.8° 4 (312%)

1.25 ps 28
0.97 ps 21
0.48 ps 14

* From Adopted Levels.
¥ From DSA (1992Fu04), unless otherwise stated. 1988Ba32 quote T 12<2 ns for all observed states. A long-lived isomer with
T12>100 ns is suggested by 1988Ba32 on the basis of y(t) data but no such isomer was confirmed in y(t) (r.f.) work of

1992Fu04.

87Rb(e,2ny)

1992Fu04,1988Ba32 (continued)

89y Levels (continued)

# Member of ng9/2®(885r,2+) configuration. Dominant conﬁguration:ﬂpg/lz®7rp1/2®7rgg/2 (1992Fu04).

@ Member of ng9/2®(885r,3’) configuration (1992Fu04).
& Member of a complex including configuration= nfy, /12®v(g; /12,d5/2) (1992Fu04).

4 Member of ﬂg9/2®v(gg/12,d5/2) configuration (1992Fu04).

b Member of m(goy2.f5, /22)®v(g; /12,d5/2) configuration (1992Fu04).

y®Y)

Aj, A4 and POL are from 1992Fu04, unless otherwise indicated.

y-ray intensities at other energies

Iy
E=35 MeV

Iy

Iy

E=28 MeV E=35.9 MeV

(1988Ba32) (1979Fi®5) (1978Dal3)

Ey
+0.3
(1988Ba32)

95.0

317.6

343.6 1
388.9

396.3

402.8

429.5

450.2

456.0

470.5

470.8 c

570.4 1
616.0 1
693.1 10.
706.5 5
715.0 <0.
757.2 1
776.8 33.
788.5 11.
859.7 1
895.0 1
909.2 100.
935.1 7
1061.5 d
1106.1 14.
1232.6 3
1238.7 22.
1313.0 0
1360.3 3
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1410.
1507.
1509.
1620.
1657.
1713.
1745.
1931.
1984.
3107.

4.5 9 1.4 10

o,
S
[
%]
N = W oo

W=k NSO -

3 34.8 3 29.7 30

QWD NOO UV

a: Iy not given by 1988Ba32
b: for 470.5+470.8

c: 471.8 in table I (1988Ba32) seems a misprint
d: from 1978Dal3 only

E, L% Eilevel) 7 E; " Mult.# st af Comments
95.1 1 502 49206  (19/2%) 48255 172  (MI+E2)¢ —0.05 3 §: from 1988Ba32. §=—0.07 2
(1979Fi05).
Ay=—0.25 3, Ay=+0.05 5.
Additional
information 14.
1721% 1 0415 74320  (252%) 72599 (23)2F) (MD% 0.0417  a(K)=0.0367 6; a(L)=0.00417 6;

@(M)=0.000714 10;
@(N+..)=0.0001023 15
@(N)=9.58%x107> 14;
@(0)=6.58x107% 70
A»=-0.29 6, A4=+0.19 10.
244.6% 1 0314 78350  (272%) 75903 (252%) (MD)¢ 0.0167  «(K)=0.01473 21;
@(L)=0.001657 24;
@(M)=0.000283 4;
@(N+..)=4.07x1073 6
@(N)=3.81x107° 6;
@(0)=2.63x107° 4
Ar=-0.28 18, Ay=—0.06 26.

317.6 1 10.3 3 4450.0 17/2~ 4132.4 15/2~ MI(+E2) -0.05 8 6: from 1988Ba32. 6=-0.09 3
(1979Fi05).
Ar=—-0.27 3, A4=+0.07 6,
POL=-0.18 5.
Additional

information 9.

3265% 5 ~05 28933 132 2566.7 11/2*
343.6 1 16.8 3 5264.2 (212%)  4920.6 (19/2%) MI(+E2) -0.055 6: —0.05 11 (1988Ba32), —0.18 6
(1979Fi05).
Ar=-0.35 3, A4=0.00 5,
POL=-0.23 5.
Additional
information 16.
388.9 1 852 4838.8 19/2~ 4450.0 17/2~ MI+E2 +0.20 5 o: +0.23 9 (1988Ba32).
Ar=+0.04 2, A4=-0.02 3,
POL=-0.47 7.
Additional
information 12.
396.0 2 0.48 3 7590.3 (25/27)  7194.3 (23/27) M1)4 6(Q/D)=-0.17 7 (1979Fi05).
Ar=-0.35 6.
Additional
information 21.

402.9 2 7835.0 (27/2%) 7432.0 (25/2%) Ml I,: contaminated by 402.7y

2
=
S}
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E,

E;(level)

5

87Rb(e,2ny)

1992Fu04,1988Ba32 (continued)

y(ggY) (continued)

Mult.# st

Comments

425.6% 3
4296 1

450.5 1

456.2 2
470.5 2

471.1 2

¥486.8% 3

¥499.2% 3

570.6 3

615.3 2

650.9% |
693.3 2

706.3 1

71555
757.1 2

777.0 1

788.6 1

0.26 4
1.0 7

202

0.44 7
12.6 10

9.09

Q
—
=]

0.64 5

2
o
o8}

1.0 2

0537
685

398

0.316
~0.5

3259

10.0 3

5264.2
8264.6

3343.8

8720.8
4920.6

5310.1

4825.5

5879.5

7835.0
4825.5

4838.8

2222.4
7432.0

3343.8

4132.4

(21/2%)
(29/2%)

13/27

(31/2%)
(19/2%)

2127)

17/2*

(19/2%)
(27/2%)
172+

19/27

5/2*
(25/2%)

13/27

15/2~

4838.8
7835.0

19/2-
(27/2%)

2893.3 13/2*

8264.6
4450.0

(29/2%)
172~

4838.8 19/2™

4254.6 (15/2%)

5264.2

7184.1
4132.4

(21/2%)
(25/2%)
152~

4132.4 15/27

1507.2
6674.8

3/2°
(23/2%)

2566.7 11/2*

3343.8 13/2

a

MI+E2 -0.07 4

El

MD?
(ED)

MD?

(MD?
DLl
El

E2

D)

El

MI+E2  +0.08 4

(mult=M1) from 87Rb. Total Iy=3.2 3.

6(Q/D)=+0.09 20 (1988Ba32), <+0.08
(1979Fi05).

For composite line: Ap=—0.19 2, A4=+0.02
4, POL=-0.24 12.

Additional information 22.

Ar=-0.3517.

6: +0.10 20 (1988Ba32), —0.35 10
(1979Fi05).

Ar=—-0.42 6, A4=+0.14 10, POL=-0.25 25.

Additional information 23.

I: 1y(450.5)/1y(777.0)=0.062 6
(1992Fu04), 0.033 12 (1988Ba32).

6(Q/D)=-0.15 10 (1988Ba32).

Ar=+0.30 7, A4=—-0.08 9, POL=-0.44 17.

Additional information 5.

Ar=—-0.44 10, A4=+0.24 15.

Ar=-0.26 5, A4=0.00 8, POL=+0.21 4.

Additional information 15.

Ar=-0.33 5, A4=+0.18 10.

Additional information 17.

Ap=-0.07 12.

Coin with 317y, 343y, 388y, 471y, 777y,
1239y, 1657y and 1984y suggest its
placement from a certain level above 5264
(1992Fu04).

Ap=-0.29 6.

Coin with 343y, 396y, 471y, 777y, 1657y
and 1984y suggest its placement from a
certain level above 5264 (1992Fu04).

Placement from 1992Fu04. 1988Ba32
suggested it from 5880 level which does
not agree with energy difference.
Appearance of a 570y in yy with gate at
95y (figure 3 in 1988Ba32) supports
placement from 4825 level, not 5880.

Ap=-0.27 11, A4=-0.07 20.

Ar=—-0.43 14, A4=+0.17 22.

6(Q/D)=+0.03 13 (1988Ba32).

Ar=-0.34 6, A4,=—0.11 10, POL=+0.37 8.

Additional information 11.

Ar=+0.44 6, A4,=—0.02 9, POL=+0.51 22.

Additional information 13.

Ar=—0.42 15, A4=+0.14 23.

I,: contaminated by an unidentified isotope.
Total Iy=1.5 2.

6(Q/D)=+0.14 13 (1988Ba32).

For composite line Ay=-0.41 5, A4=+0.15 8.

Additional information 19.

6(Q/D)=-0.03 8 (1988Ba32), <+0.05
(1979Fi05).

Ar=-0.23 3, A4=+0.05 5, POL=+0.35 4.

Additional information 6.

6: +0.07 10 (1988Ba32).

Ar=-0.12 1, A4=+0.07 2, POL=-0.31 /0.

Additional information 7.

Continued on next page (footnotes at end of table)
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E,

$Rb(a,2ny)  1992Fu04,1988Ba32 (continued)

E;(level)

5

Ef

y(ggY) (continued)

n
I

Mult.#

s

Comments

832.9&d
860.1 1

885.9%d
895.04 3

909.1 1

935.11

962.3% 3

985&d
994.5% 5
106159 3

1106.3 1

1232.6 2

12392 1

1313.2 3
1360.34 3

1361.2 2

1410.5 2

1507.2 2

<0.15
0.48 5
<0.1

100.0

587

2
—_
[}

092

20.0 6

1.2 1

2187

142

232

~2.0

~2.0

8264.6
5310.1
8720.8
6159.2?

909.1

6199.3

5412.3

7184.1
7194.3

4450.0

7432.0

4132.4

2222.4
6199.3

4254.6

6674.8

1507.2

(29/2%)
(21/27)
(31/2%)

9/2*

(23/2%)

(19/27)

(25/2%)
(23/2%)

1772~

(25/2%)

15/2-

5/2*
(23/2%)

(15/2%)

(23/2%)

327

7432.0
4450.0
7835.0
5264.2

0.0

5264.2

4450.0

6199.3
6199.3

3343.8

6199.3

2893.3

909.1
4838.8

2893.3

5264.2

0.0

(25/2%)
17/2~

(27/2%)
(21/2%)

1/2-

(21/2%)

1772~

(23/2%)
(23/2%)

13/27

(23/2%)

13/2+

9/2*
19/27

13/2*

(21/2%)

127

(E2)P

M4+ES5

MI1+E2

E2

D)

El

-0.12 4

Ap=+0.24 16, Ay=-0.3 2.

E,.Iy: y reported by 1988Ba32 only with
Iy=1.2 4.

Mult.: from Adopted Gammas.

Ar=A4=POL=0 (normalized value). y(6)
data for other transitions normalized to
909y.

6: —0.6 2 (1979Fi05).

Ar=-0.52 6, POL=-0.20 /7.

Additional
information 18.

I,: contaminated by 1984y double escape
peak. Total Iy=3.0 5.
For composite line Ap=+0.09 /1.

Ay=+0.25 9.

Composite peak, Iy<2. Tentative
placement from a 4404 level
(1978Dal3).

Ap=+0.32 4, A4=—0.13 6, POL=+0.40 9.

Additional
information 10.

6(Q/D)=+4.0 3 (1988Ba32).

Ap=-0.32 6, Ay=+0.09 9 (1992Fu04).
Ap=+0.36 20, A4=0.0 (1988Ba32). Note
disagreement of sign of Aj.

Additional
information 20.

6(Q/D)=-0.10 16 (1988Ba32), —0.06 3
(1979Fi05).

Ap=-0.27 3, A4=+0.03 4, POL=+0.36 9.

Additional information 8.

Ar=+0.4 2.

Ey and placement from 1988Ba32. See
comment on 1361.2y.

E,: from 1992Fu04. Ey=1360.3 3
(1988Ba32).

Ap=-0.21 7, A4=—-0.01 11 (1992Fu04).
Ap=+0.41 15, A4=+0.10 10 (1988Ba32).
Note disagreement of sign of Aj.

Placement from 1992Fu04 on the basis of
1361-1984 yy, thus suggesting incorrect
placement from 6199 level by 1988Ba32.
Poor energy agreement and different sign
of Aj in 1988Ba32 may suggest that
there are two different y rays near this
energy.

I,: contaminated by a line from 3Ar.

Total Iy=3.0 2.

For composite line Ap=—0.02 6, Ay=—0.06
10.

I,: contaminated by a line from 3Ar.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Da13,B
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https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Fu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Fi05,B
https://www.nndc.bnl.gov/ensnds/89/Y/89y_87rb_a_2ng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Fu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Fu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Fu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ba32,B
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39Y50'6 From ENSDF 39Y5()'6

$Rb(a,2ny)  1992Fu04,1988Ba32 (continued)

y(ggY) (continued)

E, L¥  Ei(evel) ¥ E; i Mult? " Comments

Total Iy=4.5 4.
For doublet: A;=+0.04 8, A4=-0.15 22.

¥1509.69 3 Composite peak, Iy=3 I. Placement from a
4404 level (1978Dal3).
1620.8 3 215 25299 7/2* 909.1 9/2* a Ap=-0.12 15.

1657.6 2 40.0 12 2566.7 11/2* 909.1 9/2* MI+E2 -158 6. —14.3 (1988Ba32), —0.08 3 (1979Fi05).
Ar=-0.13 3, A4=+0.10 5, POL=+0.25 10.
Additional information 3.

1713.1 3 235 2622.2 9/2* 909.1 9/2* Ap=+0.14 19.

17449 3 225 1744.9 5/27 0.0 1/27 b Ap=+0.38 16, A4=-0.37 25.

1920.2% 3 143 7184.1 (25/2%) 52642 (21/2%) Apr=+0.6 4.

1930% J ~0.8 7194.3 (23/2%) 52642 (21/2%)

1931.9 3 123 4825.5 17/2* 2893.3 13/2F Ap=+0.29 13 A4=-0.05 19.

1984.1 2 37.0 12 28933 13/2* 909.1 9/2* E2 Ap=+0.29 3, A4=—0.10 6, POL=+0.83 24.

Additional information 4.
1995.6% 4 0.8 2 7259.9 (23/2%) 52642 (21/2%)
3107.09 3 3107.1?7  (5/2)~ 0.0 172~ I,: 25 4 (1978Dal3).

T Weighted averages from 1992Fu04, 1988Ba32 and 1979Fi05. Energies quoted by 1978Dal3 are not in good agreement with the
other studies.

+ From 1992Fu04, corresponding to AO term in y(#) at E(a)=27 MeV. Iy data at other Ea are available from 1988Ba32 (E=28
MeV), 1979Fi05 (E=35.9, 24.3 MeV), 1978Dal3 (E=35 MeV).

# From y(6) and y(lin pol) data (1992Fu04).

@ From 1978Dal3 only. It is considered as uncertain (evaluator) since it is not confirmed in any other (@,2ny) study.

&y reported by 1992Fu04 only.

¢ y(0) indicates AJ=1, dipole or D+Q. From RUL, D+Q is most likely M1+E2. For low energy transitions (Ey<500) 1992Fu04
exclude E1 on the basis that implied B(E1)(W.u.) is too large.

b y(#) indicates AJ=2, Q (E2 from RUL).

¢ Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation
based on y-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.

4 Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Da13,B
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89 89
39 Y507 From ENSDF Y7
8Rb(a,2ny)  1992Fu04,1988Ba32 Legend
Iy < 2%xIJ*
Level Scheme v 4
= I, < 10% x Ty
Intensities: Relative I, I, > lo%XI);/mx
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39 150 From ENSDF 39150
87Rb(Ot,Zm/) 1992Fu04,1988Ba32
Legend
Level Scheme (continued)
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