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1987Ma57: 119Sn(180,4ny), E=75 MeV; measured vy, yy(6), y(t); deduced levels, J*, band structure, DCO values, B(M1)/B(E2)
ratios. Tandem, pulsed beam, four Ge detectors with BGO anti-Compton shields, seven BGO and four Nal(T1) crystals. Cranked

shell model.
Other: 1991Pa04.

133Ce Levels

E(level)T i Ty /2# Comments
0.0b 1/2* 97 min 4  Ty;: from ‘Adopted Levels’.
373% 6 9/2~ 49h4  E(evel),Ty: from ‘Adopted Levels’.
134264 3p*
2073% 8 11/2-
317824  s5p* B(M1;J—J-1)/B(E2:J—J-2)=0.40 7.
570405 70t B(M1;J—J-1)/B(E2;J—J-2)=0.22 2.
592.1% 7 13/2- B(M1;J-J-1)/B(E2;J—J-2)=1.8 2.
81562 6 9+ B(M1;J—J-1)/B(E2;J—J-2)=0.39 20.
827.0% 7 1572~ B(M1;J-J-1)/B(E2;J—J-2)=1.2 2.
1200.4 8 15/2-
1200.7° 6 112+ B(M1;J-J-1)/B(E2;J—J-2)=0.28 5.
1343.5% 7 1772- B(M1;J—J-1)/B(E2;J—J-2)=0.84 13.
1445.10 7 132+
1580.8% 8 1972~ B(M1;J-J-1)/B(E2;]—J-2)=2.9 3.
189759 7 1572+
1932.10 7 15/2*
209642 7 172*
21992% 8 21/2- B(M1;J—J-1)/B(E2;J—J-2)=1.5 2.
22972@ 7 19p+
2415.8€ 8 (19/2)
2456.6@ 8 212*
2485.8% 8 232" B(M1;J-J-1)/B(E2;J—J-2)=1.9 2.
2501.72 9
2621.3€ 8 21/2)
2646.19 8 232+
2679.3 8 23/2-
2743.8¢ 8 21/2)
2844.9€ 9 (23/2)
2881.1¢@ 8 2512+ B(M1;J—J-1)/B(E2:J—J-2)=18 3.
2959.4¢ 8 (23/2)
3128.4€ 10 (25)2)
3129.0% 9 2572~
3175.6@ 8 272* B(M1;J—J-1)/B(E2:J—J-2)=15 3.
3235.904 90 23/2"
32359 10 (25/2)
3332.84 9 (25/2%) E(level): energy value of this bandhead remains uncertain as definite decay path from this
band is unknown.
3376.04 8 252"
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133
55 Ce75-2

From ENSDF

133
53 Ceg5-2

119Sn(180’4n,y)

1987Ma57 (continued)

133Ce Levels (continued)

E(level)T yri Comments
3432.9% 8 272~
3434.1€ 11 (27/2)
3530.7% 8 272"
353319 9 2092+ BMIJ—J-1)/B(E2:J—J-2)=11 2.
3571.4¢ 11 (27)2)
375599 10 (29/2%)
377124 9 292"
3780.6° 12 (29/2)
391779 9 312 BMI;J—J-1)/B(E2:J—J-2)=8.1 I2.
3971.5¢ 12 (29/2)
4066.14 9 312~ B(MIJ—J-1)/B(E2:—J-2)=12 2.
4212.67 13 (31/2)
424539 11 (3312%)
437539 9 330+ BMIJ—=J-1)/B(E2J—)-2)=7.2 I2.
4403.9% 10 (31/27)
4408.2% 9 332~ B(MI:J—J-1)/B(E2:J—J-2)=9.2 10.
4799.3% 9 352~ B(MIJ—J-1)/B(E2;J—J-2)=9.0 I2.
483159 10 3502%
488839 11 (37)2)
521519 10 372 B(MIJ—=J-1)/B(E2:J—J-2)=7.8 8.
5365329 14 (3712%)
5655.84 12 (41/2%)
5669.7¢ 10 39/2~  B(MI;J—J-1)/B(E2:J—J-2)=5.5 7.
6543.84 13 (45/2%)
7536.84 14 (49/2%)

 From a least-squares fit to Ey’s.
¥ From multipolarities (DCO values), band assignment, and configurations as given in 1987Ma57.
#T 12 < 8 ns from y(t) measurements for all states, except as stated.

@ Band(A): Band based on 15/2* state; possible 3-gp configuration=v9/2[514] (h;)®m(hi1/2,27/2).
& Band(B): Band based on 9/2" state; configuration=v9/2[514] (hyy2).

¢ Band(C): Band based on 23/2 state; possible 3-qp configuration=v9/2[514] (h11/2)®7r(h%1 /2).

b Band(D): Band based on 1/2* state; configuration=v1/2[400] (s1/2).

¢ Band(E): Band based on the (19/2) state.
4 Band(F): Band based on the (25/2*) state; configuration=v1/2[660] (i13/2)®7r(h%1 /2).
¢ Band(G): Band based on the (21/2) state;

’)’(133(:6)
E, L¥  Edlevel) 7 By 7 Mut? T Comments
13405 263 134.2 3/2* 0.0 1/2* M1) 394 R(DCO)=0.88 3.
140.0 5 212 3376.0 25/2= 323590 23/2~ (M) 303  R(DCO)=0.93 5, the value obtained from
total projection of correlation matrix.

15474 15516 3530.7 27/2=  3376.0 25/2= (M) 20921 R(DCO)=0.64 7.

15953 544 2456.6 2172 2297.2 192 (M) 717 R(DCO)=0.70 1.

16405 <15 2096.4 17/2% 1932.1 152* [MI+E2] <2.0

Continued on next page (footnotes at end of table)
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133 133
53 Ces573 From ENSDF 35Ce, -3

119gn(180,4ny)  1987Ma57 (continued)

7(133Ce) (continued)

E,’ LT  Edevel) 7 B, ) Mult.# 5@ Liysco® Comments

17022 143 14 207.3 1172~ 37.3 9/2° MI1+E2 -0.16 8 181 18 R(DCO)=0.58 1.

18355 <16 317.8 52+ 134.2 3/2* (M1) <2.0 R(DCO)=0.74 5.

189.5 3 56 6 2646.1 232t 2456.6 212t (M) 67 7 R(DCO)=0.66 1.

198.8 4 9.09 2096.4 17/2*  1897.5 1522% (M) 10.5 710 R(DCO)=0.77 4.

200.7 3 47 4 2297.2 19/2%  2096.4 1727 [MI] 555

205.5 4 8.6 9 2621.3 (21/2) 24158 (19/2) M1) 10.4 11 R(DCO)=0.60 14.

21555 6.87 2959.4 (23/2) 2743.8 (21/2) M1) 777  R(DCO)=0.85 2.

223.6 4 9.9 10 28449 (23/2) 2621.3 (21/2) M1) 11.1 11 R(DCO)=0.79 11.

2349 4 22.4 23 827.0 15/2~ 592.1 13/2= MI+E2 -0.07 7 249 25 R(DCO)=0.72 4.

235.0 3 505 2881.1 2512t 2646.1 23/2%  [MI] 555

240.6 4 324 3771.2 29/2=  3530.7 27/2~ MI+E2 -0.03 8 354

2460 815.6 9/2* 570.4 7/2* E,: from fig.1 of 1987Ma57, not
listed in Table I.

2460 1445.1 13/2%  1200.7 11/2* E,: from fig.1 of 1987Ma57, not
listed in Table I.

246.5 4 11.512 1589.8 19/2=  1343.5 172~ (MI+E2) 12.6 13 R(DCO)=0.76 14.

(247) 3376.0 25/27  3129.0 25/2~ E,: is calculated by evaluators as

level energy difference
according to level scheme (fig.1
of 1987Ma57).

25305 263 5704 72* 317.8 52+  (Ml) 283  R(DCO)=0.79 6.

2765 5 898 32359  (2572) 2959.4 (23/2) (M) 959  R(DCO)=0.70 19.

28354 10070 31284  (25/2) 2844.9 (23/2) (M) 11.0 /1 R(DCO)=0.69 9.

287.0 5 24858  23/2= 21992 21/2- [MI+E2] <2.0

20464 313 3175.6 27/ 2881.1 252F (M) 333 R(DC0)=0.75 3.

20494 27430 4066.1  31/2~ 37712 292~ MI+E2  -0.107 293

30405 <19 34329 272~ 3129.0 252 [MI+E2] <2.0

30575 424 34341  (27/2) 31284 (2502) [MI] 444

31805 243 3178 52F 0.0 12*  [E2] 253

319.65 <20 24158  (19/2) 20964 172+ [MI+E2] <2.0 Mult.: ambiguous, may be E1 (Iy

value is the same) because of
parity of the band E is not

determined.

33555 586 3571.4 (27/2) 32359 (25/2) [Ml] 6.16

338.05 <19 3771.2 29/2 34329 27/2 [E2] <2.0

342.0 4 21.821 4408.2 33/27  4066.1 31/2~ MI+E2 -0.09 13 22.823 R(DCO)=0.69 9.

346.5 5 222 3780.6 (29/2)  3434.1 (27/2) M) 232 R(DCO)=0.73 3.

34905 <20 2646.1 232t 2297.2 19/2%  [E2] <2.0

35754 21.521 3533.1 292t 3175.6 272t (M) 22322 R(DCO)=0.72 8.

360.0 5 2456.6 212t 2096.4 172 <2.0

365.0% 2297.2 19/2%  1932.1 1512 E,: is calculated by evaluators as
level energy difference
according to level scheme (fig.1
of 1987Ma57).

384.54 22722 39177 312t 3533.1 292 (M) 23423 R(DCO)=0.54 8.

384.7 3 505 592.1 13/2~ 207.3 11/2= MI+E2 -0.25 13 515

385 1200.7 112* 815.6 9/2* E,: from fig.1 of 1987Ma57, not

listed in Table I.
391.1 4 120 12 4799.3 35/2=  4408.2 33/2~ MI+E2 -0.10 7 124 12 R(DCO)=0.48 11.

39945 <20 2297.2 19/2%  1897.5 152% (E2) <20 R(DCO)=1.0 4.
400.1 5 3971.5 (29/2)  3571.4 (27/2)
405.4%& 2501.7? 2096.4 17/2* E,: is calculated by evaluators as

level energy difference
according to level scheme (fig.1
of 1987Ma57).

Continued on next page (footnotes at end of table)
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133 133
58 Ce75 -4 From ENSDF 38 Ce75 -4

119gn(180,4ny)  1987Ma57 (continued)

7(133Ce) (continued)

E,f L¥  Eevel) I E; i Mult.# 5@ Liysco® Comments
415.6 5 677 52151 3727 47993 352" (M) 697  R(DCO)=0.45 3.
42314 10313 37559  (2912%) 33328 (252%) (E2) 10.5 13 R(DCO)=1.06 17.
42455 234 28811 252F 24566 212°  [E2] 234
4320%5 <20 421267 (312 37806 (29/2)  [MI] <20 ce(K)(y+ce)=0.0188 3;

ce(L)/(y+ce)=0.00248 4;
ce(M)/(y+ce)=0.000517 §;
ce(N+)/(y+ce)=0.0001349 20

ce(N)/(y+ce)=0.0001148 17;
ce(0)/(y+ce)=1.87x1075 3;
ce(P)/(y+ce)=1.434x107° 21

436.1 5 313 570.4 7/2* 1342 32% (E2) 313 R(DCO)=0.90 7.

446% 2743.8 (21/2) 22972 19/2% E,: from fig.1 of 1987Ma57,
not listed in Table I.

4544 5 6.57 5669.7 39/2~ 5215.1  37/27 [M1+E2] 6.6 7

456.5 4 124 12 4831.5 352+ 4375.3  33/2* M1) 12.6 13 R(DCO)=0.62 I6.

4579 5 4375.3 33/2% 3917.7 31/2*

489.4 4 14.6 19 42453 (33/27) 37559 (292%) (E2) 14.8 19 R(DCO)=1.14 10.

4974 5 <2 815.6 9/2* 317.8 52% [E2] <2.0

503.0 5 4.0 4 2959.4 (23/2) 2456.6 21/2F [MI1+E2] 4.04

516.8 4 22.6 23 13435 17/2~ 827.0 15/27 M1+E2 -0.459 22923 R(DCO)=0.54 4.

518.6 5 <2.0 2415.8 (19/2) 1897.5 15/2* [E2] <2.0 Mult.: ambiguous, may be M2
(Iy value is about the same)
because of parity of the band
E is not determined.

52955 3.84 3175.6 27/2% 2646.1 23/2F [E2] 3.84

53555 314 4066.1 31/2~ 3530.7 27/2~ [E2] 3.14

554.9 4 18.7 18 592.1 13/2~ 373 9/2° (E2) 189 19 R(DCO)=1.12 2.

608.5 4 16.3 17 1200.4 15/2~ 592.1 13/27 (M1+E2) 16.7 17 R(DC0O)=0.69 10.

Mult.: from y(|q) 1974Gi0O1.

609.5 5 8.08 2199.2 21/27 1589.8 19/2~ M1+E2 -0.35 14 8.08

619.7 3 99 10 827.0 15/2~ 207.3 11/27 (E2) 100 10 R(DCO)=1.16 1.

629.4 5 343 1445.1 132 815.6 92% (E2) 343 R(DCO)=1.82 I4.

630.5 5 1200.7 11/2% 5704 72

636.9 5 454 4408.2 33/2~ 37712 29/2~ [E2] 454

643 3129.0 25/2~ 2485.8 23/27 E,: from fig.1 of 1987Ma57,
not listed in Table I.

643.0 4 14.6 19  4888.3 (37/27) 42453 (332%) (E2) 14.7 19 R(DCO)=1.09 I2.

65155 2096.4 172 1445.1 13/2* (E2) R(DCO)=1.30 12.

652.0 5 3.84 3533.1 29/2% 2881.1 25727 [E2] 3.84

653& 3332.8 (252%) 26793 23/2~ E,: is calculated by evaluators
as level energy difference
according to level scheme
(fig.1 of 1987Ma57).

697.0 5 <2.0 1897.5 15/2* 1200.7 11727 [E2] <2.0

731.0 5 <2.0 1932.1 15/2* 1200.7 11/2* [E2] <2.0

73355 555 4799.3 35/2~ 4066.1 31/27 [E2] 555

742.0 5 505 3917.7 31/2% 3175.6  27/2F (E2) 5.05 R(DCO)=1.2 5.

750 323590  23/27 2485.8 23/27 E,: from fig.1 of 1987Ma57,
not listed in Table I.

751.2 4 333 1343.5 17/2~ 592.1 13/27 [E2] 333

762.7 3 525 1589.8 19/2~ 827.0 15/2~ [E2] 525 R(DCO)=1.03 5.

767.55 6.8 9 5655.8 (41/2%) 4888.3 (372%) (E2) 6.8 9 R(DCO)=1.10 17.

806.8 5 303 5215.1 372~ 4408.2  33/2~ [E2] 3.03

831.1& 5 232 3332.8 (25/27)  2501.7? [M1] 232

8424 5 <2.0 4375.3 332+ 3533.1 29/2% [E2] <2.0

Continued on next page (footnotes at end of table)
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133 133
53Ce575 From ENSDF 33Ce. -5

119gn(180,4ny)  1987Ma57 (continued)

7(133Ce) (continued)

E, L¥  Edevel)  I7 B, Mult# T Comments
847.1% 5 434 33328  (252%) 24858 232~  [El] 434  R(DCO)=0.85 4.
85105 <20 35307 2727 2679.3 232" <2.0
856.0 5 798 21992 2120 13435 1727 (E2) 798  R(DCO)=12227.
870.5 5 313 56697 3927 47993 352 (B2 313  R(DCO)=1.08 27.
888.05 <20 65438  (4572%) 5655.8 (412*) (E2) <20  R(DCO)=1.05 20.

890.5 5 <2.0 3376.0 25/2~ 2485.8 23/2~ [MI+E2] <2.0 R(DCO)=1.58 6, the value obtained from
total projection of correlation matrix.

896.0 4 333 2485.8 23/2~ 1589.8 19/2~ (E2) 333 R(DCO)=1.02 8.
896.4 5 465 2096.4 17/2% 1200.4 15/2~ [E1] 465

9133 5 1.7 2 4831.5 35/2* 3917.7 31/2% (E2) 1.7 2 R(DCO)=1.29 21.
930.0 5 394 3129.0 25/2~ 2199.2 2172~ [E2] 394

946.9 4 24.525 34329 27/2~ 2485.8 23/27 (E2) 24.6 25 R(DCO)=1.03 18.
954.0 4 22522 22972 19/2* 1343.5 17/2~ [E1] 22522 R(DCO)=0.51 9.
971.0 5 465 4403.9 (31/27) 34329 2727 [E2] 465

990& 5365.3?  (37/2%) 4375.3 33/2% E,: from fig.1 of 1987Ma57, not listed in

Table 1.

993.0 5 <2.0 7536.8 (49/27)  6543.8 (45/2%) [E2] <2.0
103155 <2.0 2621.3 (21/2) 1589.8 19/2~ [E1] <2.0 R(DCO)=0.57 33.

Mult.: ambiguous, may be M1+E2 (Iy
value is the same) because of parity of
the band E is not determined.

1045.4 5 838 35307 27/2~ 2485.8 23/2~ (E2) 838 R(DCO)=1.05 24.

1071.6 5 586 2415.8 (19/2) 1343.5 17/2~ [E1] 5.86  Mult.: ambiguous, may be M1+E2 (Iy
value is the same) because of parity of
the band E is not determined.

R(DCO)=0.78 28.

1089.0 5 <2.0 2679.3 23/27 1589.8 19/2~ (E2) <2.0 R(DCO)=1.9 4.

1154.0 5 <2.0 2743.8 (21/2) 1589.8 19/2~ [E1] <2.0 Mult.: ambiguous, may be M1+E2 (Iy
value is the same) because of parity of
the band G is not determined.

1176.5 5 555 3376.0 25/2~ 2199.2 21/27 (E2) 555 R(DCO)=1.72 5.
1269.3 4 27 3 2096.4 17/2* 827.0 15/2~ [E1] 27 3 R(DCO)=0.91 2.
1305.4 5 555 1897.5 15/2* 592.1 13/2~ [E1] 555 R(DCO)=1.09 5, the value obtained from

total projection of correlation matrix.

 Evaluators assigned AEy according to author’s statement in Table 1 (1987Ma57) that the AEy=0.2 keV for the strong
transitions, rising to 0.5 keV for the weak ones: AEy=0.2 keV for I(y+ce) > 120, AEy=0.3 keV for 120 > I(y+ce) > 50,
AEy=0.4 keV for 50 > I(y+ce) > 10, AEy=0.5 keV for others; AEy=1 keV for transitions taken from fig.1.

¥ Calculated by evaluators from I(y+ce) using 133Ce level scheme in fig. 2 (1987Ma57) and theoretical a(tot) from Brlcc code
2008Ki07.

# For the stretched quadrupole (E2) transitions R(DCO) > 1.0, for stretched dipole (M1) transitions R(DCO) < 0.9; gating
transition is 619.7 keV, E2 (1987Ma57).

@ Obtained from fig. 1 of 1991Pa04 by evaluators.

& Uncertain placement in the 133Ce level scheme (1987Ma57).

¢ Except where stated, according to author’s statement (1987Ma57) A(I(y+ce)) < 10% (evaluators assumed =10%).

b Multiply placed.
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55 Ce75°0

133
55 Ces5-0 From ENSDF
198n(180,4ny)  1987Ma57
Legend
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133 133
53 Cer577 From ENSDF BCe, -7

198n(180,4ny)  1987Ma57 Legend
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Intensities: Relative Iy, ) — I, > 10%xIy*
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172+ 0.0, 97 min4
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133 133
53Ces579 From ENSDF 3Ce. 9

1198n(130,4ny)  1987Ma57

Band(C): Band based on 23/2~
state; possible 3-qp
configuration=v9/2[514]

Band(A): Band based on 15/2F (h112)@7m(h7) )
state; possible 3-qp
configuration=v9/2[514] 39/2~ 5669.7
(hy12)@7(hy1/2,8712)
@72%) 5365.3 44
372~ l g0 5215.1
416
N
3527 9% 48315 Band(B): Band based on 9/2~ state; 35/2° i 47993
configuration=v9/2[514] ‘
(hy112)
456 b Band(E): Band based on
332+ l o3 4375.3 (31/27) 4403.9 332~ ‘ 734 4408.2 the (19/2) state
342 QU2 2126
458 312 ¢y l 4066.1 T
+ 432
312 842 3917.7 o1 205
292y | s3 37712 912) 3780.6
384 \
241
29/2+ p. 35331 272~ ¥ 3530.7 346
212 34329 - v @712) 34341
25/2 5 3376.0
358 T
_—— l 31756 304 232 140 3235.90 306
652 | : 25/2 3129.0 (25/2) % 31284
295 ‘
284
947
252+ * ss0_ 288L1 2312) 28449
232+ 235 2646.1 T 224
424 2 930 2172) 2621.3
i 0 | "
212+ v 2456.6 23/27 2485.8 206
349 19/2
‘ ” | a92) J° 24158
19/2+ 8 2297.2 287
3607 M 212~ ‘ 2199.2 Band(D): Band based on 1/2" state;
172+ 201 o 2096.4 configuration=v1/2[400] (s|/>)
896
199
152+ v 1897.5 1521 1932.1
v 610
856
19/2- 1589.8
‘ . 731
246 13/2 1445.1
17/2- v 13435
N 246
53 1172 1200.7
517 629
751 385
15/2~ 827.0 9/2+ 630 815.6
\
235 246
13/2~ 592.1 72+ ‘ 570.4
497
620 | l
253
385 +
555 5127 436 317.8
12" 207.3 8 |
o 32+ s 1342
9/2~ v 37.3 2+ 134 L 0.0
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133
54 Ceq5-10

From ENSDF

133
55 Ceys5-10

1196n(130,4ny)  1987Ma57 (continued)

Band(F): Band based on
the (25/27) state;
configuration=v1/2[660]
(i132)@7(h3, )

(49/2%) 7536.8
993
“s2%) 6543.8
888
“127) ¢ 5655.8
768
(37/2%) { 4888.3
643
(332") 4245.3 Band(G): Band based on
the (21/2) state;
489 (29/2) 3971.5
N
(29/2) 400
(27/2) 3571.4
423
(25/2%) 33328 336

(25/2)

276

(23/2) % 2959.4
16

(

2
21/2) & 2743.8
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