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NDS 115, 135 (2014)

1-Nov-2013

E=40 MeV to 80 MeV. Measured Ey, Iy, yy, excitation functions, y(6), y(6) (lin pol) using three Ge(Li) detectors
(FWHM=1.9 keV to 2.1 keV at 1.33 MeV), an intrinsic Ge low-energy photon spectrometer (FWHM=600 eV at 122 keV) and a Si
detector (FWHM=210 eV at 6.4 keV); deduced Tj/, using Recoil distance Doppler shift method and Doppler Shift Attenuation
method (DSAM).

887r Levels

E(level)t yrk Tij E(level)t i Tij

0 o+ 5950.76 17 (13)*  <0.109 ps
1056.98 5 2+ 6000.8? 4 (13" <0.79 ps
213949 7 4% 6032.482% 12 (127)
2538918  5° 6192.90 12 13- 1.70% ps 14
2800.64 13 5~ 6238.80 17 (14t 1.09 ps 3
2810718 6% 6501.33 25 (14t 0.169 ps 3
2887.718  8* 6578.3 6
3390629  8* 21% ps 1 6765.29 24 (14~ <0499 ps
348354 14 (77) 6826.67 24 (15 0.109 ps2
4413.04 12 10* <1.4% ps 7228.1 3 (15" <0.89 ps
448622 12 (97) 7431.9 4 (16) 0.109 ps 3
461225 10 9* <0.17% ns 7536.5 4 (157) <0339 ps
4713.03 10 10~ 225% ns 17 | 78789 4 (167) <0509 ps
479758 11 11- 50% ps 4 8200.2 5 (177 039 ps +4-1
5166275 (10,11,12)  0.66€ ps 14 | 8925.1'5 (187) <039 ps
5229.44 14 12* 10 ps 1 9912.6? 5 (197)  >0.79 ps
5583.81 12 12- <0.79 ps 10557.32 9 20)  <0.19 ps
5665.90 15 12+ 0289 ps 10 | 11199.7? 11 Q1) 0.22@ ps 14

 From a least-squares fit to Ey by evaluators.
¥ From the Adopted Levels.
# From Recoil distance Doppler shift measurements.
@ From Doppler Shift Attenuation Method (DSAM).
& E=4958.0 if the order of the 1235y-160y cascade is interchanged.

y(¥Zr)
E, I, Ei(level)  JT E; i Mult. ¥ 5f Comments

76.993 10 64.519 2887.71 8* 281071 6% E2 Mult.: Ay=+0.14 2, A4=0.

84.550 25 49" 4 479758 11-  4713.03 100  MI(+E2) -0.026 Mult.: Ay=—0.25 6, A4=0, POL=-0.29 4.
100.787 20 52.8 16 4713.03 10~ 461225 OF EI(+M2) —-0.02 4 Mult.: Ay=—0.27 5, Ay=0, POL=+0.31 3.
160.42 3 313 619290 137 6032487 (127) MI(+E2) —0.08 8 Mult.: Ay=—0.37 4, A4=0.

199.199 70 1.13 461225 9* 4413.04 10 MI(+E2) -02+3-9 Mult.: Ay=—0.6 3, A4=0, POL=—0.19 19.
226.821 12175 4713.03 10~ 448622 (9°) MIGH+E2) -0.095 Mult.: Ay=—0.36 4, A4=0, POL=-0.13 6.
261.73 10 525  2800.64 5° 253891 5- Ml Mult.: Ay=+0.10 7, Ay=0, POL=+0.4 4.
271.80520 87 4 281071 6% 253891 5° El Mult.: Ay=—0.13 3, A4=0.0, POL=+0.14 4.
285.19 20 273 595076 (13)* 566590 12  MI(+E2) <0.14 Mult.: A;=—0.33 6, Ay=0, POL=—0.18 /3.
288.05 4 350 10 6238.80 (14)* 595076 (13)* MI(+E2) <0.11 Mult.: Ay=—0.28 2, A4=0, POL=—0.27 2.
299.92 15 495 471303 100  4413.04 10*  EI(+M2) +025 Mult.: Ay=+0.39 8, Ay=0, POL=—0.34 17.

Continued on next page (footnotes at end of table)
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B Zr -2 From ENSDF 8 Zr,5-2

74Ge(180,4ny)  1985Wa09 (continued)

y(gSZr) (continued)

E, I E;(level) 7 E; " Mult. ¥ oF Comments

3213020 1878 82002  (17°) 78789 (167) MI(+E2)  0.00 3 Mult.: Ay=—0.22 2, Ay=+0.02 2,
POL=-0.31 4.

3253470 1185 682667 (157" 6501.33 (14)* MI(+E2) <0.09 Mult.: Ay=—0.25 2, A4=0,
POL=-0.28 6.

342.2 4 10720 78789  (167) 7536.5 (157) MI(+E2) —0.059 Mult.: Ay=—0.36 10, A4=0,
POL=-0.27 8.

354361 <0.5 5583.81 12- 5229.44 12+

368.6@ 4 4020 516622 (10,11,12)  4797.58 11- Ar=—0.09 4, A4=0, POL=—0.18 5.

384.54 9 885 479758 11- 4413.04 10*  EI(+M2) -0.03 4 Mult.: Ay=—0.32 4, A4=0,
POL=+0.35 4.

399414 985 253891 5° 2139.49 4* El Mult.: Ay=—0.11 2, A4=0.0 4,
POL=+0.17 3.

417093 938 600087 (13)" 5583.81 12  MI(+E2) -0.07 I2 Mult.: Ay=—0.33 6, Ay=0,
POL=—0.19 /6.

431.86" <25 5229.44  12* 4797.58 11-

436497 18911 566590 12+ 522944 12 MI(+E2) <0.16 Mult.: Ay=—0.02 5, Ay=—0.01 6,
POL=+0.27 11.

462.8720 19.0 15 7228.1  (15) 676529 (14~ MI(+E2) +0.01 5 Mult.: Ay=+0.0 3, A4=0,
POL=-0.15 /6.

502924 2005 3390.62  8* 2887.71 8* MI+E2  -0.157 Mult.: Ay=+0.34 2, A4=0.0 2,
POL=+0.61 5.

516.417 <0.9 522944 12* 4713.03 10~

550.6 3 26313 6501.33 (14)* 5950.76 (13)* MI(+E2)  0.00 5 Mult.: Ay=—0.27 4, Ay=0,
POL=—0.46 6.

5723920 31410 676529 (14) 619290 13~  (MI+E2) -0.167 Mult.: Ay=—0.43 3, Ay=+0.02 3,
POL=-0.13 8.

587.8520 35320  6826.67 (15)° 6238.80 (14)* MI(+E2) <0.22

605.2 3 15420 74319  (16) 6826.67 (15 D(H+Q) <021 Mult.: Ay=—0.22 12, A4=0.

608.90 10 1096 619290 13~ 5583.81 12  MI(+E2) -0.05 I4 Mult.: Ay=—0.33 10, Ay=0,
POL=-0.34 24.

627.5 5 5020 65783 5950.76 (13)* POL=+0.18 5.

6424€ 7 5520 1119977 (21) 1055737 (20) D(+Q)  —0.3 +4-9 Mult.: Ay=—0.40 25, A4=0,
POL=-0.12 12.

644797 83 10557.3?  (20) 9912.6? (19°) D(H+Q) <025 Mult.: POL=—0.11 12.

650.9 4 9220 78789  (167) 7228.1 (15" MI(+E2) —0.14 +20-40 Mult.: Ay=—0.50 20, A4=0,
POL=-0.23 16.

671225 1655 281071  6* 2139.49 4* E2 Mult.: Ay=+0.137 12, Ay=—0.24
12, POL=+0.20 3.

672.821 5020 348354 (77) 2810.71 6*

7212315 71024 595076 (13)* 5229.44 12 (MI+E2) -0.07 4 Mult.: Ay=—0.33 2, Ay=+0.01 2,
POL=-0.21 4.

7248520 186 8925.1  (187) 82002 (17°) MI(+E2) —0.09 /4 Mult.: Ay=—0.33 10, Ay=0,
POL=-0.20 7.

771.1 3 13.015 75365  (157) 676529 (14~ MI(+E2)  0.00 12 Mult.: Ay=—0.21 8, Ay=0,
POL=-0.2 3.

786.137 30010  5583.81 12~ 479758 11=  MI(+E2)  0.00 4 Mult.: Ay=—0.22 4, Ay=0,
POL=—-0.09 /3.

81640 7 99225 522944 12F 4413.04 10*  E2 Mult.: Ay=+0.32 3, Ay=—0.12 3,
POL=+0.51 4.

944.621 6.87  3483.54 (77) 253891 5~ (E2) Mult.: Ay=+0.04 4, Ay=0,
POL=+0.41 9.

987.3520 5510  9912.6? (197) 8925.1 (187) MI(+E2) 0.1 16 Mult.: Ay=—0.34 12, Ay=0,
POL=—0.04 20.

Continued on next page (footnotes at end of table)
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8Zr -3 From ENSDF 8Zr,4-3

74Ge(180,4ny)  1985Wa09 (continued)

y(gSZr) (continued)

E, I, Ei(level)  JT E; " Mult. ¥ oF Comments

1002.67 7 723 448622  (97) 348354 (7))  (E2) Mult.: Ay=+0.35 4, Ay=—0.04 4,
POL=+0.1 3.

1009.25 15 764 623880 (14t 522944 12¢  (E2) Mult.: Ay>0.

1022.427 122 4 4413.04 10t 3390.62 8* E2 Mult.: Ay=+0.31 3, A4=—0.09 3,
POL=+0.47 4.

1056.97 5 284 7 1056.98 2+ 0 0f E2 Mult.: Ay=+0.145 11, Ay=—0.028 12,
POL=+0.22 2.

1082.51 5 274 7 213949 4+ 1056.98 2* E2 Mult.: Ay=+0.15 1, Ay=—0.035 /1,
POL=+0.23 2.

1095.59 7 48020 448622  (97)  3390.62 8* (El) Mult.: Ay=—0.29 3, A4=0, POL=+0.2 4.

1170.76" <0.44 5583.81  12°  4413.04 10"

1221.63 5 58718 461225  9* 3390.62 8* (MI+E2)  -073  Mult.: Ay=—0.94 3, A;=+0.09 4,
POL=+0.15 5.

1234929 15 323 6032487 (127) 4797.58 11-  (MI+E2) <+0.09  Mult.: Ay=—0.68 24, A4=0.

1297.67 <12 7536.5  (157) 6238.80 (14)*

1395.39 7 20010 619290 13~ 479758 11  E2 Mult.: Ay=+0.27 2, Ag=—0.09 2,
POL=+0.62 9.

1525.149 20 223 4413.04 10" 288771 8+ (E2) Mult.: Ay=+0.37 8, A4=0.

1712.50 20 594  9912.6? (197) 82002 (17°) E2 Mult.: Ary=+0.22 6, Ay=—0.08 6,
POL=+0.4 3.

1724499 20 245 461225 9 2887.71 8* MI(+E2)  +0.058 Mult.: Ay=—0.17 6, A4=0, POL=-0.4 4.

T Ey from level energy difference.
¥ From v(6), y(6) (lin pol). Rose-Brink convention for ¢ given in 1985Wa09 has been converted to Krane-Steffan convention.
# Contamination x-ray from Pb subtracted.

@ placement of transition in the level scheme is uncertain.
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Legend

1985Wa09

74Ge('30,4ny)

I < 2%xIe

Level Scheme (continued)

Iy < 10% xIy*
Iy > 10% x Iy
¥ Decay (Uncertain)

e

Intensities: Type not specified
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