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Type

07n(30S,a2ny),38Sr(1*C,2ny)  2000Ti07,2017K003

History
Author Citation Literature Cutoff Date

Full Evaluation  Balraj Singh and Jun Chen NDS 172, 1 (2021) 31-Jan-2021

Includes 88 Sr(14C,2ny) for lifetime measurements.

2000Ti07: E(3°S)=130 MeV beam was produced from the Vivitron accelerator at IReS, Strasbourg. Target was 440 ug/cm? two
stacked self-supporting foils of °Zn (70% enriched). y rays were detected with the EUROGAM-2 spectrometer. Measured Ey, Iy,
yy-coin, y(DCO), y(lin pol). Deduced levels, J, 7, band structures, y-ray multipolarities. Evidence for band terminating states and
comparisons with Nilsson-Strutinsky cranking model calculations.

2017Ko03: E('*C)=40,46 MeV. Measured lifetimes of yrast levels by recoil-distance Doppler shift (RDDS) and Doppler-shift
attenuation method (DSAM). Target=SrF,, 0.86 mg/cm?2 thin layer evaporated on Au backing foil. For RDDS measurements, Au
foil faced the beam and another Au foil was used as a stopper. For DSAM measurements, SrF, faced the beam and the recoils
were stopped in the Au backing foil. The gamma rays were detected using ORGAM array at Orsay and eight detectors from the
Miniball array. Experiments were performed at 15 MV Tandem accelerator of the ALTO laboratory in Orsay. Comparison with
excited Vampir and shell model calculations. Authors conclude that '°Ru may not be the best candidate for E(5) symmetry.

All data except for Ty (2017K003) are from 2000Ti07.

100Ry Levels

E(level)T ek T, /2# Comments

009  o*
53979 1 2t 22.0 ps 17 Typ: Value of 12.56 ps 13 from B(E2) in Coulomb excitation is in disagreement.

12272@ 2 4+ 2.5ps 6

2077.19 2 6* >0.7 ps Ty/2: limit based on stopping time of 100Ry recoils.

2528.8¢ 3  5-

2953242  7-

2965.5% 4 6~

3061.99 2 8+ 049 ps 10 Tyj: from DSAM (2017Ko003).

314094  (T7)

3264.8° 5 8*

3356.7% 4 8-

3505.193 9~

3577194 9~

3994.2% 5 (107)

40859 2 10*

4232994 11°

423979 4 10*

s17.795 (110

4356.0¢5  10*

4801.3% 6 (127)

4921103 12+

5165505 13~

527734 7 (137)

5309.8¢ 6 (12+%)

5716.60 3 14*

5787.5% 7 (147)

617024 6 15~

6286.39 9 (157)

6367.8¢ 8  (14%)

6718.1 3 16*
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44 Ru56'2 From ENSDF 44 Ru56'2

07n(3%8,02ny),%88r('*C,2ny)  2000Ti07,2017K003 (continued)

100Ry Levels (continued)

E(level) yri E(level)T yE E(level) 7 | Edevent ¥

68882% 9 (167) | 8461848  (197) | 11741804 24+ | 1494146 28"
720684 6 17- 9061.0° 4 20" | 11749.5% 13 (247) | 16109.1¢ 6  30*
74112¢ 9 (16%) | 9182.0% 11 (207) | 131733P 4 26% | 1665170 7 30*
783032 3 18* 9799.8¢ 10 (217) | 13312.5% 14 (267) | 17744.0¢ 7 32+
8021.4% 10 (187) | 1038142 4 22+ | 14741505 28+ | 20201.0 10

8453.2€¢ 11 (18%) | 10406.5% 12 (227) | 14936.5% 15 (287)

T From least-squares fit to Ey data. Note that most of the values here are systematically higher by 1-3 keV than those in
9 Mo(a,2ny) (2000Ge01) which are from more precise y-ray energies.

¥ As proposed by 2000Ti07 based on yy(6) and y (lin pol) data. The assignments are consistent with those in the Adopted
Levels, except that several are in parentheses there due to lack of strong supporting arguments.

# From RDDS using plunger method (2017Ko03), unless otherwise stated.

@ Band(A): g.s. band.

& Band(B): Band based on 6~, a=0. Conﬁguration:ngg/z®v[(d5/2g7/2)5h11/2], with terminating state of 28~ when fully aligned

(g9 protons coupled to spin of 12, and ds; g7/, neutrons coupled to spin of 21/2).

¢ Band(b): Band based on 57, a=1. Conﬁguration:ngg/z®v[(d5/2g7/2)5h11/2].

b Band(C): Band based on 8*, @=0. Conﬁgurationzﬂ(g; /2)25/2®vh1 1/2 coupled to one proton hole in N=3 shell, with the
configuration of the terminating state of 30* as ﬂ(gg /2)25/2®v(d5/2 g7/2)g3 /2(h11 12) coupled to one proton hole in N=3 shell.
The upper part of this band may have an alternate conﬁguration:ﬂggn@v[(dg /2)(g7/2)(h% | /2)], with terminating state of 30*

when fully aligned (gg, protons coupled to spin of 12, ds; neutrons coupled to spin 9/2, and hjj/, neutrons coupled to spin 10)
(2000Ti07).

¢ Band(D): Band based on 28*. This structure of three levels is related to band based on 8". Configuration of terminating state at
32+=7ng/2® v[(d5/2g7/2)4h% 1 /2], (g9/2 protons coupled to spin of 12, and ds; g7/, neutrons coupled to spin of 10, and hyyp,

neutrons coupled to spin of 10).
4 Band(E): Band based on 9~.
¢ Band(F): Band based on (10™).

y("*Ru)

DCO ratios correspond to gates on AJ=2, quadrupole transitions and angles of 22.4°+157.6° on one axis and 75.5°+104.5° on the
second axis of the yy coin matrix. In this geometry DCO=~1 indicates AJ=2, quadrupole or AJ=0, dipole, and DCO=0.5 to AJ=1,
dipole transitions (2000Ti07).

E),T Iyi E;(level) Iz Ef J ? Mult.# Comments

148.1 5 21 3505.1 9” 3356.7 8~

187.55 31 3140.9 (77) 29532 7~

202.6 5 21 3264.8 8+ 3061.9 8* D DCO=1.18 17
Mult.: AJ=0, dipole.

238510 105 42329 11~ 39942 (107)

363.7 5 51 3505.1 9” 31409 (77)

390.9 5 61 3356.7 8" 2965.5 6 Q DCO=0.97 16
403.7 5 41 3356.7 8~ 2953.2 7° (D+Q) DCO=0.82 17
4238 5 41 2953.2 7" 2528.8 57 Q DCO=1.05 22
436.5 5 21 2965.5 6~ 2528.8 5~

4428 5 82 3505.1 9~ 3061.9 8* El DCO=0.66 14

Pol=+0.35 41.
489.0 5 41 3994.2 (107) 3505.1 9~
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ti07,B
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707n(3°S,a2ny),28Sr(1*C,2ny)

2000Ti07,2017Ko003 (continued)

y(lOORu) (continued)

E, ' L¥  Elevel) 7 B, 7 Muld? Comments

53971 1005 539.7 2% 0.0 0"  (E2)  DCO=0.87 I5
Pol=+0.02 10.

55233 121 3505.1 9" 29532 77 Q DCO=1.08 15

56495 71 49211 12%  4356.0 10*

567710 105 48013  (127) 42329 11°

61245 41 31409 (7)) 25288 5

62383 121 35771 9" 29532 77 E2 DCO=1.02 17
Pol=+0.8 7.

637.85 61 39942 (107) 33567 8~ Q DCO=1.06 18

681.55 82 49211 12" 42397 100 Q DCO=1.12 19

68751 955 12272 4% 539.7 2+ E2 DCO=0.94 14
Pol=+0.50 19.

688.2¢ 49211 12¢ 42329 11°

72783 152 42329 117 35051 9°  E2 DCO=1.17 20
Pol=+0.5 4.

74035 92 43177 (117)  3577.1 9°

79551 452 57166 14% 49211 12 E2 DCO=1.09 15
Pol=+0.7 4.

807.35 92 48013 (127) 39942 (107)

821410 105 40859 10° 32648 8*

83521 282  4921.1 12* 40859 10*  E2 DCO=0.96 16
Pol=+0.5 3.

847.55 41 51655 137 43177 (1)

84991 874 20771 6 12272 4% E2 DC0=0.99 17
Pol=+0.66 32.

87621 241 29532 7 2077.1 6*  El DCO=0.64 10
Pol=+0.5 5.

888.55 41 29655 6 2077.1 6

93273 121 51655 137 42329 11°  E2 DCO=1.19 17
Pol=1.5 7.

959.65 31 52773 (137)  4317.7 (117)

973.6 10  1.05 42397 10"  3264.8 8"

98481 563 30619 8 2077.1 6" E2 DCO=1.14 19
Pol=+0.9 3.

98623 101  5787.5 (147) 48013 (127)

1001.57 402 67181 16" 57166 14"  E2 DCO=1.12 19
Pol=2.1 12.

100473 121 61702 157 51655 137 Q DCO=0.99 21

1009.05 21 62863 (157)  5277.3 (137)

102401 272 40859 10* 30619 8%  E2 DCO=1.15 20
Pol=+1.0 5.

1036.63 107 72068 177 61702 157  Q DCO=0.94 20

104205 21 84532 (18%) 74112 (16%)

104345 31 74112 (16%)  6367.8 (14*)

105805 51 6367.8 (14%)  5309.8 (12*)

106335 82 31409 (77)  2077.1 6

109235 31 177440 32° 166517 30*  Q DCO=1.01 17

110075 92 68882 (167) 57875 (147)

111227 402 78303 18" 67181 16"  E2 DCO=1.08 18
Pol=+0.5 4.

113315 92 80214 (187) 68882 (167)

1160.65 71 91820 (207)  8021.4 (187)

116775 31  16109.1 30"  14941.4 28*  Q DCO=1.08 24

117793 121 42397 10° 30619 8%  Q DCO=1.07 18

122395 61 53098 (12%)  4085.9 10*

122455 51 104065 (227)  9182.0 (207)
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E,f
1230.7 1

1255.0 5
1293.9 5
1301.3 3
1320.4 1

1338.0 5
1343.0 5
1360.4 1

1367.6 5
14314 1

1563.0 5
1568.2 3

1624.0 5
1634.9 5
1768.1 5
1910.2 5
24570 5

L¥

352

82
6 1
10 1
36 2

51
41
332

707n(3°S,a2ny),28Sr(1*C,2ny)

2000Ti07,2017Ko003 (continued)

y(lOORu) (continued)

E;(level) J f Ef J ? Mult.# Comments

9061.0 20% 7830.3 18* E2 DCO=1.08 18
Pol=+0.5 5.

8461.8  (197)  7206.8 17-

4356.0 10" 3061.9 8*

2528.8 5” 1227.2 4%

10381.4  22* 9061.0 20* E2 DCO=1.12 19
Pol=+0.8 6.

9799.8 (217) 8461.8 (197)

11749.5 (247) 10406.5 (227)

11741.8  24* 10381.4 22* (E2) DCO=1.17 20
Pol=+0.6 7.

16109.1  30* 14741.5 28*

13173.3 26" 11741.8 24* E2 DCO=1.11 19
Pol=+1.0 6.

133125 (267) 117495 (247)

147415  28* 13173.3 26* E2 DCO=1.02 17
Pol=+1.3 8.

14936.5 (287) 13312.5 (267)

17744.0 32+ 16109.1 30" Q DCO=0.98 17

14941.4 287 13173.3 26" Q DCO=1.07 23

16651.7 30" 14741.5 28* Q DCO0=0.99 21

20201.0 17744.0 32*

T 2000Ti07 state uncertainty of 0.1 keV for strong transitions and up to 1 keV for weak and complex peaks. The evaluators have

assigned uncertainties as follows: 0.1 keV for 1y>20, 0.3 keV for Iy=10-20, 0.5 keV for Iy=2-10 and 1 keV for Iy<2.

¥ 2000Ti07 state uncertainty of 5% for strong transitions and up to 50% for weak and complex peaks. The evaluators have assigned
uncertainties as follows: ~5% for Iy>20, ~10% for 1y=10-20, ~20% for Iy=3-10 and ~50% for Iy<3.

# From y(DCO) and y(lin pol) in 2000Ti07. Mult=Q indicates AJ=2, quadrupole (most likely E2 transition).

@ From level-energy difference. According to e-mail reply from J. Gizon (Jan 22, 2001), Ey=692.6 with Iy=4 listed in table III

and shown in level-scheme figure 5 of 2000Ti07 is incorrect and should be replaced by a 688y. The intensity of 688y is
unknown, it is probably weak as judged from the width of the arrow (for 693y) shown in authors’ figure 5.
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44 Ru56—5 From ENSDF 44 Ru56_5

07n(3°S,02n7),38Sr(1*C,2ny)  2000Ti07,2017K003

Legend

Level Schem )
evel Scheme I < 2%xIe

Intensities: Relative I, — L, <10%xIy*
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44 Ru56'6 From ENSDF 44 Ru56'6
0Zn(*%S,a2ny),8Sr(1*C,2ny)  2000Ti07,2017K003
Legend
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44 RUse-7

0Zn(0S,02ny),8Sr(*C,2ny)  2000Ti07,2017K003

. Legend
Level Scheme (continued)
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a4 Ru56—8 From ENSDF 44 Ru56_8

07n(3°S,02n7),%8Sr(1*C,2ny)  2000Ti07,2017K003

Band(D): Band based on
28+

32* 17744.0

Band(C): Band based on 8%,
a=0
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lffRu56—9 From ENSDF 44 Ru56_9

07n(%S,02ny),838r(14C,2ny)  2000Ti07,2017K003 (continued)

Band(F): Band based on
(10%)

(18%) 8453.2

aeh) ¢ 74112

a4h) | 63678

129 53098

10° 4356.0
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	100 44Ru56 
	 70Zn(36S,2n),88Sr(14C,2n)


