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Type

%4Zn(a,py), > Cr('°0,pny)

1978A132,1977A135

History

Author Citation Literature Cutoff Date

Full Evaluation

Huo Junde, Huang Xiaolong, J. K. Tuli

NDS 106, 159 (2005) 1-Apr-2005

1978A132: E(a)=13-15 MeV; yy coincidences, y(6), linear polarization, T by DSAM and delayed coincidences. E('°0)=35-51
MeV; Ey, Iy, yy coincidences, T, by RDM.

1977A135: E(@)=7-16 MeV; Ey, Iy, yy coincidences, y(0), linear polarization, T1, by DSAM.

1974Ha09: E()=12.2 MeV and 14.2 MeV for %*Zn(a,py) reaction and E(@)=24 MeV and 31 MeV for % Cu(e,2ny) reaction;
Ey, Iy, yy and py coincidences, y(0), v yields, py(6), linear polarization.

Data for all the levels below and above 2 MeV are taken from 1977Al135 and 1978A132, respectively, unless noted otherwise.

#

67Ga Levels

E(level)T ik T Comments
0 3/2”

167 12~ 42 ns 21 Ty/2: from delayed coincidence measurements (1978A132).

35923 52" 49@ ps 5

827.8 6 3/2° 0.16 ps 7 J7: 3/27 from y(#) and polarization (1977A135).

911.2 7 5/2~ >0.14 ps J7: 5/27 from (@) and polarization (1977A135).
1081.5 6 1/2~ 0.28 ps 12 J=1/2 from isotropic y(6) of 253y and 1082y (1977A135).
1201.79 72" 159 ps 10
1412.5 9 72~ 0.61 ps 24 J=7/2 from y(0) and yield functions (1974Ha09).
1519.1 9 9/2~ 1.9@ ps 8 J7: 9/27 from y(0) yield function and polarization (1974Ha09).
1554.4 12 52~ 0.17 ps 5 J7: 3/2%, 5/27 from () and polarization (1977A135).
1639.6 13 3/2~ 0.14 ps 4 J=3/2 from y(0) and polarization data of 1472 y (1977Al135).
1809.7 13 3/2~ 0.23 ps 10 J=5/2 from yield function of 981y (1974Ha09).
1976.6 16 >0.09 ps
1977.6 9 5/2,7/2 >0.62 ps J=7/2 from () and polarization data of 1150y (1977A135).
207357 9/2* <6.9@ ps Ty/2: >1.04 ps from DSAM.

J7: 9/2* from y(#) and polarization (1978A132).
2123311 5/2~ >0.31 ps
2172.1 13 (3/2)~
2190.3 12 9/27 0.68 ps 21 J7: 9/27 from y(#) and polarization (1978A132).
2262.7 19
2263.8 9 9/2~ 0.68 ps 22 J=9/2 from y(0) of 1062y and 1353y (1978Al32).
2373.6 12 3/2%,7/2* >0.69 ps J7.3/2%,5/27, 7/2* from y(6) and polarization (1977A135).
2456.7 10  11/2~ >1.04 ps J*. 7/2%, 11/27 from y(0) and polarization (1977A135).
2597 1
2651.6 10  7/2~ >1.04 ps J7: 7/27 from y(#) and polarization of 1132y (1978A132).
2797.3 16  (5/27,9/27) 0.38 ps 14 J7: (5/27,9/27) from y(6) and linear polarization of 1596y (1978A132).
2862.4 6 11/2* 0.87 ps 28 J7: 11/27 from () and linear polarization of 789y and 1343y (1978Al132). This
experiment could not completely resolve 1343y from 1353y; which may explain
J*=11/2" obtained. J*=11+/2 from >"Fe('2C,pny).

3031.7 10 13/2* 45@ ps 4 J7: 13/2* from y() and polarization of 958y (1978A132).
3160
3190.8 11 11/2% >1.04 ps J=11/2 from (@) and polarization data for 1117y (1978Al32).
35249 8 9/2%, 13/2* >1.04 ps J7: 9/2%,13/2* from () and polarization of 494y (1978A132).
35779 11  152% 0.169 ns 4 J=11/2, 15/2 from y(#) and polarization of 546y (1978A132).
3628.5 12 13/2%,17/2%  >0.48 ps J7:13/2%,17/2* from y(6) and polarization of 596y (1978A132).
3855.7 11 17)2* 119 ps 2
4199.1 11 (17/2*) <0.69@ ps
4221.1 11
4290.1 12 19/2* 125@ ps 19

Continued on next page (footnotes at end of table)
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31Gay-2

§1Gayg-2 From ENSDF
%4Zn(a,py), >Cr(1°0,pny)  1978A132,1977AI35 (continued)
67Ga Levels (continued)
E(level)t ik
47448 12

5224.1 14 (23/2%)

¥ From 1977AI35 or 1978AI32.
¥ From Adopted Levels; supporting arguments from this reaction are indicated.

# From DSAM by 1977AI35 or 1978AI32, unless indicated otherwise.
@ From recoil distance measurements by 1978A132.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Al32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Al35,B
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“Zn(a,py), 2Cr(1%0,pny)  1978A132,1977A135 (continued)

¥(*’Ga)
Ei(level) I E, 1t E, T Mult. ¥ ot o4 Comments
167 12~ 167 0 32 [MI] 0.01823
3592 512 359.2 3 100 0 32 MI+E2 ~0.08 1
8278  3/2- 469 <« 359.2 502"
661.1 5 9812 167 12= MI+E2 ~0.36 9
827.9 7 90.2 12 0 32 MI+E2 ~0.14 4
9112 512~ 5533 9 175 3592 502°
7432 6 226 167 127  E2(+M3) ~0.03 7
911.3 7 96.1 10 0 32 MI+E2 +0.32 2
10815  1/2° 253.12 8110 8278 3/2°
915.4 7 68.028 167 12= (M)
1081.8 9 23.9 22 0 32" Mult.: M1+E2 (1977A135).
1201.7 72" 842.3 7 23523 3592 52 MI+E2@ -23@
1201.9 10 76.5 23 0 32° E2+M3)@ 0009 2
14125 72 502.2 4 1059 9112 52 MI+E2 ~0.11 1
10533 8 34721 3592 52  MI+E2 201
14117 11 54.8 23 0 32 E2(+M3) ~0.00 1
1519.1 972~ 1159.9 9 100 359.2 52°  E2(+M3) ~0.00 4 Mult.: E2(+M3) from y(6) and polarization data (1974Ha09).
§: —0.00 2 (1974Ha09).
15544 5/2° 1195.3 10 57.129 3592 52° MI+E2 ~0.65 3
15542 13 42.9 29 0 32 MI+E2 +0.42 4
1639.6  3/2° 559 052  1081.5 1/2°
729 26228 9112 52°
812 10211 8278 32~
1280 445 3592 52°
14722 12 52429 167 12~ MI+E2 ~0.16 2
1640 6.3 11 0 32"
1809.7  3/2- 729 85179 1081.5 1/2-
898 18418 9112 572~
981 21415  827.8 3/2°
1451.9 12 11511 3592 5/2°
1642 14919 167 12-
1810 25.3 22 0 32"
1976.6 1976.6 16 100 0 32
1977.6 5272 776 1 1201.7 72~
1149.6 9 827.8 3/2-
20735 9t 554.7 4 402 15 1519.1 92 El(+M2)# ~0.00% 2
871.5 7 59.8 15 1201.7 7/2~ El(+M2)* ~0.00% 2
21233 5)2° 12955 11 100 827.8 32~ (MI+E2)  >+02
20721 (32" 13437 11 827.8 3/2-
2172.8 15 0 32"
21903  9/2- 776.0% 10 14125 72~

9¢, 1€
€ ®D,g

AdSNH wolq

9g, 1€
€ ®D,g


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Al32,B
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4 Zn(a,py), >Cr('°0,pny)  1978A132,1977A135 (continued)

7(67Ga) (continued)

Ej(level) 7 E, Lt B, I Mult.* 5 Comments
21903  9/2° 988& 2 1201.7 72~
1279.1 10 9112 52-  E2(+M3)* —0.02% 2
2262.7 2262719 100 0 32
22638 92" 1061.69 49616 1201.7 72~  MI+E2#  —24% 2
1353.1 11 50416 9112 572~
2373.6  3/2+7)2F 1462.4 12 100 9112 5/2-
24567  11/2° 1255 1 100 1201.7 72~
2597 1184 1 100 1412.5 7/2-
2651.6 72" 11318 9 1519.1 92~  MI+E2*  —37%
1451% 2 1201.7 7/2-
27973 (5/27,9227)  1595.6 13 100 1201.7 7/2- Mult.: (M1+E2) (1978A132).
0: +0.53 12 or +2.2 +13—7 for a 5/27 to 7/2~ transition; —0.12 5 for a
9/2~ to 7/2" transition (1978AL32).
28624 11/2% 78937 31,614 2073.5 92t  MI(+E2)* —0.04% 4
1342.6 11 68.4 14 1519.1 92~  EI+M2)¥  —0.09% 4
30317 132* 95828 100 2073.5 92+  E2(+M3)y*  —0.00" 1
3160 1641 100 1519.1 9/2-
3190.8  112* 111739 100 20735 92  MI+E2f  —1.60% 7
35249  92*, 132+ 4935 4 3031.7 13/2* Mult.: E2 for a 9/2* to 13/2* transition; M1+E2 for a 13/2* to 13/2*
transition (1978 AL32).
6: —0.00 I for a 9/2* to 13/2* transition; —0.33 2 for a 13/2* to 13/2*
transition (1978 AL32).
1451% 2 2073.5 9/2*
35779  15)2* 54624 100 3031.7 13/2*
3628.5  13/2%,172% 59687 100 3031.7 13/2* Mult.: M1+E2 if J%(3629)=13/2*; E2(+M3) if J*(3629)=17/2*
(1978A132).
6: +0.39 9 for a 13/2* to 13/2% transition; +0.09 6 for a 17/2% to
13/2" transition (1978AL32).
3855.7  17)2* 824.05 100 3031.7 13/2*
4199.1  (17/2%) 343.4 3 3855.7 17/2*
4221.1 365.4 3 3855.7 17/2*
4290.1  19/2* 7122 4 3577.9 15/2*
4744.8 889.1 5 3855.7 17/2*
52241 (23/2%) 934 1 4290.1 19/2*

¥ Percent photon branching for each level.
¥ From 1977al35, except as noted.
# From 1978A132.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Al32,B
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@ From 1974Ha09.
& Part of unresolved doublets and triplets.

“Zn(a,py), 2Cr(1%0,pny)  1978A132,1977A135 (continued)

7(67 Ga) (continued)

¢ 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.
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67
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%4Zn(a,py), >>Cr(1°0,pny)  1978A132,1977A135

Level Scheme

Intensities: % photon branching from each level
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31Ga56-7

%4Zn(a,py), >>Cr(1°0,pny)  1978A132,1977A135

Level Scheme (continued)

Intensities: % photon branching from each level

§
v o v
vg § 99
(312)” v~ &,“7&‘3% 2172.1
5/2- N A 21233 >031ps
NI S
9/2+ LIS - S 2073.5 <69ps
¥ o b
5270 SN & 1977.6  >0.62ps
1976.6  >0.09 ps
o “
™ N
KRS Q’\ n;f Qov R
\Q ‘gﬁ' %\' N o 0 »
3 PEITFFIL & 1809.7 023 ps 10
# N
oy oo WPAY
SRS @,vzg',”\@
S &8
3 DA 16396 0.14ps4
Yo ¥y h,
£8 2 78
5o NI 8 §*§L48' 1554.4 0.17ps 5
92~ > @i@,ée 1519.1  1.9ps8
OIS
» L&
1= NV K3 14125 0.61 ps 24
N
I
g
FS
o
W
772~ ML N 12017 15ps 10
v Gc?
n;? Sy
_ S & N oY S
» 7 & 1081.5  0.28ps /2
o $
S N
N
N
& o
s/~ &Ny 9112 >0.14ps
32~ 827.8  0.16ps 7
52~ 359.2  49psS
- 167 42ns21
3/2- 0
67
31Gazg




67
§1Gas-8 From ENSDF TGa, -8

4Zn(a,py), 2Cr(1°0,pny)  1978A132,1977A135

Level Scheme (continued)

Intensities: % photon branching from each level
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	6731Ga36 
	 64Zn(,p), 53Cr(16O,pn)


