g?Ga”- 1 From ENSDF - Evaluated September 2023 g?GaBZ' 1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Jun Chen NDS 196,17 (2024) 30-Sep-2023

Q(B7)=-9630 40; S(n)=12631.4 15; S(p)=2668.0 14; Q(@)=-2613.6 14  2021Wal6

S(2n)=25560 40, S(2p)=9141.0 16, Q(£)=5666.3 20 (2021Wal6).

Mass measurements: 2021Pa44, 2007Gu09, 2007Sc24, 1989Sh10.

Other measurements:

See 3 Ge ¢ decay dataset for a preliminary decay scheme proposed by 2019Ru07, which is not adopted here due to very limited

information available in this conference proceeding about the decay scheme.

2012Pr11: U(p,X) E=1.4 GeV at ISOLDE-CERN facility. Measured hyperfine structure and isotope shift. Deduced spin, moments,
rms charge radius.

1975A¢ZX: %Zn(p,2ny) E=25, 33, 40 MeV. Measured Ey, Iy, yy-coin. No data are available.

Additional information 1.
The level scheme is as that proposed by 2021Ru07 in (*8Si,apy).

63Ga Levels

Band assignments are from (ZSSi,apy) (2021Ru07).

Cross Reference (XREF) Flags

A %Geedecay (153.3ms) D “Ca®Siapny)
%4 As ep decay (69.0 ms) E 40Ca(328,2apy)
C  *ca@3siapy)

o]

E(levehT 7 Tip*  XREF Comments

0.0 3/2° 32.1s5 ABCDE %e&+%Bt=100

p=+1.469 5 (2012Pr11,2019StZV)

Q=+0.212 14 (2012Pr11,2021StZZ)

T,=-1/2

J7: spin=3/2 from fitting of hyperfine structure and agreement of measured quadrupole
moment with shell-model calculations using jj44b and JUN45 interactions (2012Pr11)
and parity=— from allowed e+8* feeding to 3/2~ g.s. in 3Zn.

Ty/2: weighted average of 32.4 s 5 (1971GiZS), 31.4 s 8 (1970Du05), 33 s 4
(1965Nu02). Other: 35 s / (1964Fi01) is slightly discrepant. Weighted average of all
gives 32.6 s 7 with a reduced x2>=2.7.

1,Q: extracted by 2012Pr11 from previous measurements of hyperfine coefficients by
the same group as 2012Pr11 by collinear laser spectroscopy. Known x and Q for
71Ga were used for calibration. The 3/2 is correct spin assignment, however
2012Pr11 list u=+1.652 6, Q=+0.424 25 for J=5/2 also and compare these with
shell-model calculations. See also 2019StZV evaluation and 2021StZZ compilation.

2012Pr11 predict first three levels at 0, 3/27; 118, 1/27 and 165, 5/27 using jj44b
interaction. Using jun45 interaction, the first three levels are predicted at 0, 1/27; 88,
3/27 and 237, 5/27. But 1/2 spin for the ground state is not supported in the present
experimental hyperfine structure.

5<12>("1Ga, Ga)=—0.643 fm? 15(stat) 135(syst) (2012Pr11).

Isotope shift 6v(7! Ga,%3Ga)=+121 MHz 6(stat) 18(syst) (2012Pr11).

rms matter radius <r2>12=3.91 fm 26 (2004Li29).

75.10 8 (5/2)~ =~25ns ABCDE  J™: 75.1y M1+E2, AJ=1 to 3/27; 5/2~ from systematics of neighboring odd-A Ga
isotopes and shell-model predictions (1fs;, single-particle orbit) (1991Ba20).

Shell-model calculations (2012Pr11) predict 1/2~ with E(level)=118 using jj44b
interaction and 3/27 at E(level)=88 using JUN45 interaction for the first excited state,
and predict 5/27 for the second excited state using either interaction. In systematics of
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Adopted Levels, Gammas (continued)

63Ga Levels (continued)

E(level)T " T1/2fF XREF Comments

odd Ga isotopes in 1991Ba20, the 5/2" first excited state in 3Ga corresponds to
the 5/2~ second excited states in >%7:%Ga isotopes.

44276 10 (3/2‘)# A CE XREF: E?).
J*: 4429y AJ=(0) to 3/2".
722.33 8 (5/2’)# A CE XREF: A(DE(®?).
I 7222y to 3/27; 699.3y (D+Q), AJ=1 from 7/2~.
1152.33 18 (9/2‘)# CDE J™: 1077.2y Q, AJ=2to (5/2)".
1421.58 13 722 CDE  J™: 1422.4y Q, AJ=2 to 3/2” is most likely E2, with M2 not completely ruled out.
2046.16% 19 (9/2%) <2 ns CDE J™: 624.6y D, Al=1 to 7/207; 9/2* proposed by 1991Ba20 based on systematics
of neighboring odd-A Ga isotopes and shell-mode predictions; band head.
2940.27& 28 (13/2%) CDE  J™: 894.1y Q, AJ=2 to (9/2%); band assignment.
4080.25& 34 (17/2%) CDE  J™: 1139.8y Q, AJ=2 to (13/2%); band assignment.
52439 5 C E  XREF: E(?).
5715.38% 38 (21/2%) CE J% 16349y Q, AJ=2 to (17/2%); band assignment.
5852.644 37 (19/27) CDE  J™: 1772.4y (E1), AJ=1 to (17/2*); band head.
6501.259 39 (23/27) CDE J™: 648.8y Q, AJ=2 to (19/27), 785.7y D, AJ=1 to (21/2*); band assignment.
7334.8€ 6 (21/2) C J7: 3255y to (17/2%); band head.
7656.24 7 (23/2) CE J 1154.4y AJ=(0) to (23/27); band head.
7710.159 43 (27/27) CDE  J™: 1208.9y Q, AJ=2 to (23/27); band assignment.
7912.3b 10 (25/27) CE J": 1412.0y AJ=1 to (23/27); band assignment.
8213.3€ 6 25/2)@ C
8856.79 8 (27/2) C J7:1200.2y (Q), AJ=(2) to (23/2); 1146.8y (D+Q), AJ=(0) to (27/27).
9039.94 5 (31/27) CE J" 1329.7y Q, AJ=2 to (27/27); band assignment.
9254.8b 6 (29/27) CE J" 1544.8y D+Q, AJ=1 to (27/27); band assignment.
9482.6¢ 6 (29/2) CE J% 1269.2y Q, AJ=2 to (25/2); band assignment.
10161.324 8 (31/2) C E  XREF: C(DE).
J7: 1304.6y (Q), AJ=(2) to (27/2).
Reversed ordering of the 1812-1305 y cascade from 11974 level is possible, which
can give level energy as 10670 keV instead of 10161 (2021Ru07).
10868.7¢ 6 (35/27) CE J" 1828.7y Q, AJ=2 to (31/27); band assignment.
10908.3¢ 5 (33/2) CE J" 1425.8y Q, AJ=2 to (29/2); 1868.3y AJ=1 to (31/27).
10980.12 6 (33/27) CE J" 1725.6y Q, AJ=2 to (29/27); 1939.7y D+Q, AJ=1 to (31/27).
11972.94 9 (35/2) C E J*: band assignment.
12736.70 8 (37/27) C E XREF: E(12743.2).

JT: 1756.4y Q, AJ=2 to (33/27); 1868.2y D+Q, AJ=1 to (35/27).
12832.6¢ 8 (37/2) C E E(level): 2001Well in (325,2(1py) report a doublet of 12831+12832 based on

placements of 1921.9y+1924.3y doublet transitions and different ordering of y
cascades. Both the y and level doublets are considered as a singlet by 2021Ru(7
in (zgsi,apy) as adopted here. See more detailed comments in (325,2ap7).

J7:1924.8y Q, AJ=2 to (33/2); band assignment. 2001Well assigned J*=39/2~
to the 12832 component of the 12831+12832 doublet reported in (32S,2apy); J*
of 12831 component is not assigned but could be (37/2%) based on their band

assignment.

14212.4 18 (39/2) C J7: 3343.4y to (35/27); 2979.3y from (43/2).

14463.8¢ 9 41/2) CE T 1631.1y Q, AJ=2 to (37/2); band assignment. 43/2~ assigned by 2001Well in
(*28,2apy).

14541.6 22 (39/2)@ C J7: 3671.9y to (35/27); 2213.0y from (41/27).

15140? 6 (35/2‘)@ C XREF: C(15141?).
J*: possible 1555.1y from (39/27); could be the band head of the Q3 band

(2021Ru07).
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1Ga,,-3 From ENSDF $1Ga,,-3
Adopted Levels, Gammas (continued)
63Ga Levels (continued)
E(level)T " XREF Comments
15764.8¢ 39 (39/27) C I 48959y (Q), AJ=(2) to (35/27).
16297.3 42 (39/27)@ C
16427.17 42 (39/27)@ C XREF: C(?).
16634.1 26 C
166958 6 (39/27) C  J75825.6y (Q), AJ=(2) to (35/27).
16754.61 22 41/27) C  J74018.5y (Q), AJ=(2) to (37/27).
17170.8 21 C
17192.1 17 (43/2) C  J* 27284y (D), AJ=1 to (41)2).
17477.9 20 C
17573.3" 43 @127)@ C  J™: 4836.4y to (37/27); band head.
17641.6 31 41/27) C J%4903.7y (Q), AJ=(2) to (37/27).
17660.1 31 41/27) C  J74924.1y (Q), AJ=(2) to (37/27).
17705.0 39 41/27) C J* 49683y (Q), AJ=(2) to (37/27).
17754.1 40 41/27) C  J75016.9y (Q), AJ=(2) to (37/27).
18089.5¢ 41 (43/27) C  JF 23246y (Q), AJ=(2) to (39/27).
18451.8 28 C
185238 6 @327)@ C
18930.8/ 25 (45/27) C I 2176.1y (Q), AJ=(2) to (41/27).
19033.9 32 C
19536.0" 45 (45/27) C I 1962.7y (Q), AJ=(2) to (41/27).
19701.1¢ 31 45/27) C J%2059.4y (Q), AJ=(2) to (41/27).
19763.47 39 45/27) C J72009.3y (Q), AJ=(2) to (41/27).
20099.9¢ 43 47/27) C  J7 20104y (Q), AJ=(2) to (43/27).
206258 6 47/27) C I 21016y (Q), AJ=(2) to (43/27).
21375.6/ 31 (49/27) C J72444.8y (Q), AJ=(2) to (45/27).
21806" 5 (49/27) C J72269.6y (Q), AT=(2) to (45/27).
22071.6! 34 (49/27) C I 23704y (Q), AJ=(2) to (45/27).
2211427 42 49/27)@ C
22612€ 5 (51/27) C I 2512.0y (Q), AJ=(2) to (47/27).
230698 6 (51/27) C JF 24442y (Q), AJ=(2) to (47/27).
24234.3f 36 (5327)@ C
244541 5 (53/27) C J7 26483y (Q), AJ=(2) to (49/27).
24795.5J 45 (53/27) C I 26813y (Q), AJ=(2) to (49/27).
24899.9% 38 (53/2)@ C
259528 6 (5527)@ C
259877¢ 6 (5527)@ C XREF: C(?).
276121 5 572)@ C
27869/ 5 5727)@ C
2812231 43 572)@ C
2943928 7 (59/27)@ C  XREF: C(?.
313282/ 6 ©612)@ C  XREF: C(?).
xk J1 C Additional information 2.
E(level): x=19000 (estimated by 2021Ru07).
2191.24xK 13 T1+2 C
2227.8+x? 24 C XREF: C(?).
4661.7+xK 19 T1+4 C
7339.24xK 25 1146 C
10254.2+x% 30 7148 C
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Adopted Levels, Gammas (continued)

63Ga Levels (continued)

E(level)T T XREF Comments
13502.9+xk 37 J1+10 C
yl ip) C  Additional information 3.

E(level): y=20300 (estimated by 2021Ru07).

232714yl 14 1242 C
4896.3+yl 21 J2+4 C
7673.0+y! 26 1246 C
10743.7+y! 33 1248 C
14206.8+y! 41 12410 ¢
2m 13 C  XREF: C(".
Additional information 4.
E(level): z=19200 (estimated by 2021Ru07).
2200.0+2" 19 1342 C
4645.0+2M 25 J3+4 C
7350.6+2™ 30 J3+6 C
10382.4+2™ 37 J3+8 C
13792+2M 6 B+10 ¢

 From a least-squares fit to y-ray energies, unless otherwise noted.

¥ From particle-y(t) in (ZQSi,a'pny) (1991Ba20), unless otherwise noted.

# Proposed by 2021Ru07 in (*®Si,apy) based on shell-model predictions and y-ray decay pattern.

@ Proposed by 2021Ru07 in (*8Si,apy) based on band assignments and/or y-ray decay pattern.

& Band(A): Band B1 based on (9/2%), a=+1/2. Configuration=[21; 40] (2021Ru07).

¢ Band(B): Band B2 based on (19/27), a=—1/2. Configuration=[21,; 3, 1.] (2021Ru07), bands B2 and B3 considered as signature
partners.

b Band(b): Band B3 based on (25/27), a=+1/2. Configuration=[21,; 3_14] (2021Ru07), bands B2 and B3 considered as signature
partners.

¢ Band(C): Band B4 based on (21/2), a=+1/2. Configuration=[21; 22] (2021Ru07).

4 Band(D): Band B5 based on (23/2), a=—1/2. Configuration=[21; 3,+1.] (2021Ru07), interpreted as excited band of the same
configuration as that for band B2.

¢ Band(E): Band Q1 based on (39/27), 15765 keV, a=-1/2. Configuration=[(1)22; 22] (2021Ru07), bands Q1 and Q2 considered as
signature partners.

/ Band(e): Band Q2 based on (41/27), 16755 keV, a=+1/2 Configuration=[(1)22; 22] (2021Ru07), bands Q1 and Q2 considered as
signature partners.

¢ Band(F): Band Q3 based on (39/27), 16695 keV, a=-1/2. Configuration=[(1)22; (1)3,2] (2021Ru07), bands Q3 and Q4
considered as signature partners.

h Band(f): Band Q4 based on (41/27), 17573 keV, a=+1/2. Configuration=[(1)22; (1)3+2] (2021Ru07), bands Q3 and Q4
considered as signature partners.

 Band(G): Band Q5 based on (41/27), @=+1/2. The band starts at 17642 keV, (41/27) or 17661 keV, (41/27).
Configuration=[(14)22; (14+)3+2] (2021Ru07), bands Q5 and Q6 considered as signature partners.

i Band(g): Band Q6 based on (41/27), @=+1/2. The band starts at 17705 keV, (41/27) or 17755 keV, (41/27).
Configuration=[(1-)22; (1-)3-2] (2021Ru07), bands Q5 and Q6 considered as signature partners.

k Band(H): AJ=2 band Q7. Estimated energy of the bandhead=19000 keV (2021Ru07).

! Band(I): AJ=2 band Q8. Estimated energy of the bandhead=20300 keV (2021Ru07).

" Band(J): AJ=2 band Q9. Estimated energy of the bandhead=19200 keV (2021Ru07).
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Adopted Levels, Gammas (continued)
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¥(®Ga)
Additional information 5.
Ei(level)  J7 E,* L* E; i Mult.# 5 ol Comments
75.10  (5/2)” 75.11 100 0.0 372~ MI+E2 40255 0265 @(K)=0.23 4; a(L)=0.028 5; a(M)=0.0041 8
«(N)=0.000186 30
B(M1)(W.u.)~0.0016; B(E2)(W.u.)~30
E,: weighted average of 75.0 I from 9Ge & decay, 75.4 3 from
(3si,apy), 75.4 3 from (*°Si,apny), and 75.2 2 from
(328,2apy). Other: 74.6 1 from **As ep decay is discrepant.
Mult.,5: D+Q from y(6) and AJ=1 from yy(DCO) in
(¥Si,apny); E1+M2 ruled out by RUL.
44276 (3/27) 36751 196 75.10 (5/2)~ (D+Q) E,: from ®Ge & decay. Other: 368.0 4 from (*Si,apy).
44292 100 11 0.0 3/27 E,: weighted average of 442.8 I from 03Ge & decay, 443.3 2 from
(3Si,apy), and 443.1 2 from (°2S,2apy).
Mult.: AJ=(0) from yy(DCO) in (*8Si,apy).
72233 (5/27) 279.2 4 7.4 35 44276 (3/27) I,: weighted average of 6.9 35 from (ngi,apy) and 8 4 from
(¥28,2apy).
64741 6924 75.10 (5/2)” E,: from %3Ge & decay. Other: 647.1 5 from (*Si,apy).
72221 100 14 0.0 3/2- E,: from %*Ge & decay. Others: 722.2 2 from (*Si,apy) and
722.2 2 from (328 2apy).
1152.33  (9/27) 107722 100 75.10 (512 Q E,: from (*2S,2apy). Others: 1077.2 5 from (*Si,apy) and
1077.2 3 from (¥ Si,apny).
142158 7200 69932 255 72233 (527) (D+Q) E,: from (*2S,2apy). Other: 699.3 3 from (*8Si,apy).

I,: unweighted average of 29.8 2/ from (*Si,apy) and 19.5 8

from (325,2ap7).
97842 225 44276 (3/27) (Q) Ey: from (32S,2apy). Other: 978.6 4 from (*®Si,apy).

I,: unweighted average of 27.0 /4 from (3Si,apy) and 17.9 8

from (32S,2apy).
1422.4 3 100 4 0.0 3/2° Q E,: weighted average of 1421.6 6 from (zgsi,apy), 1422.0 5 from

(®Si,apny), and 1422.6 2 from (32S,2apy).

L,: from (*8Si,apy). Other: 100 6 from (*%S,2apy).

2046.16  (9/2%) 624.6 2 26.6 15 1421.58 729 (El) 0.000378 5 (K)=0.000339 5; a(L)=3.41x107° 5; a(M)=4.98x107¢ 7

@(N)=2.68x10"7 4

Ey: from (32S,2apy). Others: 624.7 3 from (*8Si,apy) and 624.6 5
from (29$i,apny).

I,: unweighted average of 25.1 /0 from (*Si,apy) and 28.0 9
from (325,2ap7).
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Adopted Levels, Gammas (continued)

y(63 Ga) (continued)

Mult.# ol

Comments

2046.16

2940.27

4080.25

5243.9

5715.38
5852.64

6501.25

7334.8
7656.2

972%)

(13/2%)

(17/2%)

(21/2%)
19/27)

(23/27)

(21/2)
(23/2)

893.8 2

894.1 2

1139.8 2

2305.7 7

1634.9 2
609.4 4

1772.4 2

648.8 2

785.7 2

3255.1 22
11544 8

100.0 33

100

100

100

100
1.20 14

100.0 31

100.0 31

899

100
100 8

1152.33

2046.16

2940.27

2940.27

4080.25
5243.9

4080.25

5852.64

5715.38

4080.25
6501.25

9/27)

9/2%)

(13/2%)
(13/2%)

(17/2%)

(17/2%)

(19/27)

(21/2%)

(17/2%)
(23/27)

(E1) 0.0001743 24

(ED)

D+Q)

Others: 624.7 3 from (33Si,apy) and 624.6 5 from (**Si,apny).

I,: unweighted average of 25.1 /0 from (*8Si,apy) and 28.0 9 from
(*28,2apy).

Mult.: D, AJ=1 from yy(DO) in (*8Si,apy) and (**S,2apy);
An=(yes) from level scheme.

a(K)=0.0001562 22; a(L)=1.569x107 22; a(M)=2.292x107¢ 32

a(N)=1.236x10"7 17

E,: weighted average of 893.9 5 from (*Si,apy), 894.1 3 from
(¥ Si,apny), and 893.7 2 from (32S,2apy).

L,: from (3si,apy) and (3%S,2apy).

Mult.: either Q with AJ=2 or D with AJ=0 from yy(DCO) in
(325,2(1py) (ZQSi,apny); AJ=(0) and An=(yes) from level scheme.

E,: weighted average of 894.3 4 from (**Si,apy), 894.1 3 from
(¥ Si,apny), and 894.0 2 from (32S,2apy).

Mult.: also from yy(DCO) in (328,2apy).

E,: weighted average of 1139.8 4 from (*3Si,apy), 1139.4 3 from
(®Si,apny), and 1139.9 2 from (32S,2apy).

E,: weighted average of 2304.2 16 from (**Si,apy) and 2306.0 7 from
(¥28,2apy).

E,: from (*2S,2apy). Other: 1635.4 8 from (*8Si,apy).

E,: weighted average of 608.6 6 from (*8Si,apy) and 609.6 3 from
(28 2apy).

I,: weighted average of 1.04 26 from (*8Si,apy) and 1.25 14 from
(28 2apy).

E,: weighted average of 1772.2 7 from (3Si,apy), 1772.8 3 from
(®Si,apny), and 1772.3 2 from (328,2apy).

L,: from (*2S,2apy). Other: 100 4 from (*8Si,apy).

Mult.: D from yy(DCO) in (3Si,apy); 2001Well in (32S,2apy)
show that their measured yy(6)(DCO) is best fitted with a
calculation with 6=—0.3 2 which is compatible with E1.

E,: weighted average of 648.6 6 from (*3Si,apy), 649.1 3 from
(®Si,apny), and 648.7 2 from (32S,2apy).

L,: from (*2S,2apy). Other: 100.0 34 from (*3Si,apy).

E,: from (*2S,2apy). Other: 785.8 3 from (*®Si,apy).

I,: unweighted average of 9.8 7 from (3Si,apy) and 8.00 25 from
(*28,2apy).

E,: unweighted average of 1155.2 6 from (*si,apy) and 1153.6 2
from (325,2apy).
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Adopted Levels, Gammas (continued)

Ei(level)  J7 B4 I+ E; 7o Mul®
76562 (23/2) 180409 11 468 585264 (19/27)
7710.15  (27/27) 12089 2 100 650125 (2327) Q
79123 (2527) 141201714 100 650125 (23/27) D+Q
82133  (2572) 87852 658 73348 (21/2)
1712.4 8 318 6501.25 (23/27)
24975 6 100 12 571538 (21/2%)
8856.7  (27/2) 11468 8 1008 7710.15 (2727) (D+Q)
1200.2 8 748 76562 (232) (Q)
9039.9  (31/27) 1329.72 100 7710.15 27/27) Q
92548 (29/27) 1343.0 11 384 79123 (25/27)
1544.8 4 100.0 35 7710.15 (27/2°) Q+D
04826  (29/2)  1269.22 766 82133 (252) Q
1773.0 10 100 13 7710.15 (27/2°) (D)
1016137 (31/2)  1304.6 2 100 8856.7 (272  (Q)
10868.7  (35/27) 1828.7 3 100 9039.9 (3127) Q
109083  (33/2) 142589 568 94826 (292) Q
1868.3 2 100.0 33 9039.9 (3127) (D)
10980.1  (33/27) 1725.6 4 509 92548 (2927) Q
1939.7 5 1005 9039.9 (3127) Q+D

y(63 Ga) (continued)

>1

>1

Comments

E,: from (*2S,2apy). Others: 1209.1 4 from (*3Si,apy) and 1208.8 5 from
(¥ Si,apny).

E,: unweighted average of 1410.6 6 from (*8Si,apy) and 1413.4 3 from
(28 2apy).

E,: weighted average of 878.9 6 from (*8Si,apy) and 878.4 2 from (32S,2apy).

L,: other: Iy(878.5y)/1y(2497.5y)=100 6/27 9 from (*2S,2apy) is discrepant.

E,: not seen in (328 2apy).

E,: weighted average of 2497.9 12 from (*8Si,apy) and 2497.4 6 from
(325,2(1py).

E,: from (*2S,2apy). Other: 1329.6 5 from (*8Si,apy).

E,: unweighted average of 1344.0 8 from (*Si,apy) and 1341.9 5 from
(28 2apy).

I,: weighted average of 42 4 from (38Si,apy) and 34.5 35 from (32S,2apy).

E,: weighted average of 1545.6 7 from (*8Si,apy) and 1544.7 3 from
(28 2apy).

L,: from (32S,2apy). Other: 100 6 from (*Si,apy).

E,: from (*2S,2apy). Other: 1269.2 6 from (*Si,apy).

E,: from (*2S,2apy). Other: 1304.2 10 from (*Si,apy).

Ordering of the 1812-1305 y cascade from 11974 level could be reversed
(2021Ru07).

E,: weighted average of 1829.8 8 from (*8Si,apy) and 1828.6 2 from
(*282apy).

E,: unweighted average of 1424.9 7 from (*8Si,apy) and 1426.6 2 from
(28 2apy).

I,: unweighted average of 63 5 from (*Si,apy) and 48 5 from (32S2apy).

E,: from (*2S,2apy). Other: Ey=1867.3 9, Iy=100 5 from (**Si,apy).

Mult.: AJ=1 transition from yy(DCO) in (*®Si,apy); a asymmetry from
(328,2apy) is also consistent with AJ=1.

E,: weighted average of 1726.3 9 from (3Si,apy) and 1725.4 4 from
(*28,2apy).

I,: unweighted average of 68 5 from (3Si,apy) and 50 5 from (32S,2apy).

E,: weighted average of 1941.2 9 from (*8Si,apy) and 1939.5 3 from
(28 2apy).

L,: from (32S,2apy). Other: 100 7 from (*Si,apy).
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Adopted Levels, Gammas (continued)

y(63 Ga) (continued)

Ei(level) ~ J7 E,* I+ E; o Mul®
119729 (352)  1811.6 4 100 1016132 (31/2)
127367 (37/27) 1756.4 8 715 10980.1 (3327) Q
1868.2 9 100 5 10868.7 (35727) Q4D
128326 (37/2)  1924.8 9 100 5 109083 (332) Q
1963.4 10 18821  10868.7 (3527) (D)
142124 (39/2) 3343422 100 10868.7 (35/27)
144638  (41/2)  1631.1 2 100 128326 (372) Q
145416 (39/2) 3671931 100 10868.7 (35/27)
157648 (39/27) 4895938 100 10868.7 (3527) (Q)
16634.1 3801325 100 128326 (37/2)
16695  (3927) 1555.1@ 12 16733 151407 (3572)
5825656 10017 10868.7 (35/27) (Q
167546 (41/27)  2213.0 4 24 4 145416 (39/2)
4018528 1008 127367 (3727) (Q)
17170.8 2707.0 19 100 144638 (41/2)
17192.1  (43/2) 2728417 100 11 144638 (412) (D)
2979.3 22 2011 142124 (39/2)
17477.9 3014.1 718 100 14463.8  (41/2)
175733 (41/27) 4836442 100 12736.7  (37/2)
17641.6  (41/27) 4903741 100 127367 (3727) (Q)
17660.1  (41/27) 4924140 100 127367 (37/27) Q)
177050 (41/27) 49683 51 100 127367 (3727) (Q)
177541 (41/27) 5016955 100 127367 (37/27) Q)
18089.5  (4327) 166239 11 304 16427.1? (39/27)
1792.1 11 74 9 162973 (39/27) (Q)
2324613 1009 157648 (39/27) (Q)

>1

Comments

E,: weighted average of 1812.7 10 from (*3Si,apy) and 1811.5 3 from
(28.2apy).

E,: other: 1763.5 3 from (32S2apy) is discrepant.

L,: Iy(1763.5y)/Ty(1864.0y)=100 5/93 5 is discrepant.

E,: other: 1864.0 3 from (32S2apy) is discrepant.

E,: correspond to the 1921.9y+1924.3y doublet for a peak structure at around
1922 reported by 2001Wel1 in (32S,2apy). No doublet around this energy is
reported by 2021Ru07 in (33Si,apy). See more detailed comments regarding this
vy doublet as well as a level doublet of 12831+12832 reported by 2001Well from
placements of the doublet transitions.

E, Mult.: 2001Well in (328, 2apy) report a Ey=1963.6 2 with Mult=Q based on
vy asymmetry, which may correspond to the doublet of the 1963.4y from 12833
level and the stronger 1962.7y with Mult=(Q) from 19538 level reported by
2021Ru07 in (zgsi,apy). 1963.4y here has AJ=(1) from level scheme, which is
inconsistent with Mult=Q assigned for 1963.6y in (*2S,2apy).

E,: weighted average of 1631.9 8 from (*Si,apy) and 1631.0 2 from (3*S,2apy).

E,: from (328, 2apy), placed by 2001Wel1 as the only transition from a 13039
level which is not confirmed by 2021Ru07 in (*3Si,apy). Other: 2214.2 20 from
(*8Si,apy).

This transition is much stronger than 2214.2y as reported in 2021Ru07, but is not
seen in 2001Well, probably due to detector threshold, since no transitions above
2497 keV are reported in 2001Well.
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Adopted Levels, Gammas (continued)

y(63 Ga) (continued)

E;(level) 7 B¢ I+ E; 7 Mul®
18451.8 3987.927 100 144638 (412)
18523 43/27) 1828812 100 16695 (39/27)
18930.8  (4527) 2176113 100 167546 (4127) (Q
19033.9 2399.8 18 100 16634.1
19536.0  (4527) 1962713 100 175733 (4127) Q)
19701.1  (4527) 2041.112 10075 17660.1  (41/2")
2059.4 13 8515 176416  (4127) (Q
19763.4  (4527) 2009314 10029 177541  (4127) (Q
2058.4 13 7129 177050  (4127) (Q
20099.9  (47/27) 2010413 100 18089.5  (4327) (Q
20625 47/27) 2101613 100 18523 327)  (Q
213756 (49/27) 2444817 100 189308  (4527) (Q
21806 (49/27) 2269.6 14 100 195360  (4527) (Q
22071.6  (49/27) 2370413 100 197011 (4527) (Q)
21142 (4927) 2350713 100 19763.4  (45/27)
22612 (5127) 25120176 100 200999  (4727) (Q)
23069 (51/27) 2444215 100 20625 “7/27)  (Q
242343 (5327) 2858619 100  21375.6  (49/27)
24454 (5327) 2648315 100 21806 4927)  (Q
247955 (5327) 2681316 100 221142  (4927) (Q)
24899.9  (53/27) 2828317 100  22071.6  (49/2")
25952 (5527) 2882618 100 23069 (51/27)
259877 (5527) 337469290 100 22612 (51/27)
27612 (57/27) 3158.119 100 24454 (53/27)
27869 (57/27) 3072923 100 247955  (53/2)
281223 (57/27) 3222321 100 24899.9  (53/2")
294397 (59/27) 3486.8@ 26 100 25952 (55/27)
313287 61/27) 34590920 100 27869 (57/27)
219124x  J142 2191213 100 X bl
4661.7+x  Jl1+4 243389 15 396 2227.8+x?
24704 14 100 11 2191.2+x 142
7339.2+4x  J1+6 2677416 100 4661.7+x Jl+4  (Q)
102542+x  J1+8 2915017 100 7339.24x J1+6  (Q)
13502.9+x  JI+10 3248622 100 10254.24x  J1+8
232714y J2+2 2327014 100 y 2
48963+y J2+4 2569215 100 232714y 1242 (Q
7673.0+y 1246 2776616 100 4896.3+y I2+4  (Q)
10743.7+y 1248 3070620 100 7673.0+y J2+6
14206.8+y J2+10 3463024 100 10743.7+y  J2+8
220004z J3+2  2200.0€ 19 100 22 13
4645.0+z J3+4 2444916 100 220004z J3+2 Q)
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Adopted Levels, Gammas (continued)

y(63 Ga) (continued)

#
Ei(level)  JT E,* I+ E; 7 Mult

7350.6+2 J3+6 2705517 100  4645.0+z J3+4
10382442 1348  3031.827 100  7350.6+z 13+6 (Q)
1379247z 13410 3409344 100 10382.4+7 13+8

T Additional information 6.

 From (ZSSi,a'py), unless otherwise noted.

# From measured yy(DCO) in (ZSSi,apy), unless otherwise noted.
@ placement of transition in the level scheme is uncertain.
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31Gas,-11

From ENSDF

31

$3Ga,,-11

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

Legend

v Decay (Uncertain)
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1242 ) § S8 2327 1+y
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From ENSDF

31

$3Ga,,-12

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

,,,,,, » 7Y Decay (Uncertain)
© N
I
- v
L - 25987
(552°) ! 25952
|
|
|
! D
| S
| %’”2 S
| o ~ S
(53/27) | v § N 24899.9
(53/27) ! 5 24795.5
| 5 $
(53127) I i o 24454
T 0
(53/27) ! i 242343
|
|
|
|
! $
|
| e
| yf‘.v
| IN]
(12) Ly v @s 23069
&
| S
| $"
- & s
(51/27) v O 22612
A & S
S \4 <
(49/27) < § S 221142
(49/27) o . 22071.6
927) v > 21806
&
%
¥
(49/27) ~ 21375.6
$
&
©
K
“72°) v N 20625
S
w ~ S
S & & &
N}
@7/27) v IS S 20099.9
& QQ » ~
N S ’ b
@s2) T Ee 19763.4
(45/27) 19701.1
@5/27) 19536.0
(45/27) 18930.8
(43/27) 18523
43/27) 18089.5
“41/27) 17754.1
@127) 17705.0
@12 17660.1
@1/27) 17641.6
3/2- 0.0
63
31Gaz,

32185

12



BGay,-13 From ENSDF §1Gag-13

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
,,,,,, » 7Y Decay (Uncertain)
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63

63
$Ga,,-14 From ENSDF 5102314
Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
—————— » 7Y Decay (Uncertain)
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From ENSDF

63
31Gas,-15

Band(A): Band B1 based
on (9/21), a=+1/2

(21/2%)

5715.38

a72+)

1140
(13/2%) * 2940.27

894
O2%) 204616

Band(B): Band B2 based
on (19/27), a=-1/2

(35/27)

10868.7

18

(31127)

13

27127) ¥

(19/27) 68 5852.64

Adopted Levels, Gammas

Band(b): Band B3 based
on (25/27), a=+1/2

12736.7

10980.1

Band(C): Band B4 based
on (21/2), a=+1/2

(41/2) 14463.8
1631

(37/2) 12832.6

1925

(332) ¢ 10908.3
1426
(2922) §  9482.6

1269

(2512) ¢ 82133

878
(212) 73348

63
31Gas;

Band(D): Band B5 based
on (23/2), a=-1/2

(35/2) 11972.9

1812

(12) | 101613

1305

(27/2) v 8856.7

1200

(23/2) v 7656.2

Band(E): Band Q1 based
on (39/27), 15765 keV,

a=-172
G5 25987
1
\
\
\
3375
\
\
\
(51/27) 22612

%

2512

47127) 20099.9

%

2010

43/27) 18089.5

+

2325

(39/27) 15764.8

:

15
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From ENSDF

63
31Gas,-16

Band(F): Band Q3 based
on (39/27), 16695 keV,

a=-1/2
(592) 29439
1
\
\
\
\
\
|
34‘87
\
\
\
Band(e): Band Q2 based |
on (41/27), 16755 keV, (55/2°) ‘ 25952
a=+1/2
Configuration=[(1)22;
22] (2021Ru07), bands Q1
and Q2 considered as
signature partners
_ 2883
(53/27) 24234.3
(5127) ¢ 23069
2859
2444
4927) ¢ 21375.6
@) o 20625
2445
2102
(4527) ¢ 18930.8
“327) o 18523
2176
1829
41/2~ -
( ) 16754.6 (39/27) 16695

Adopted Levels, Gammas (continued)

Band(f): Band Q4 based
on (41/27), 17573 keV,

Band(G): Band Q5 based
on (41/27), a=+1/2

a=+1/2 (5727) 281223
(727) 27612
3222
3158
(5327) y 248999
(5327) y 24454
2828
2648
. @927) y 220716
“@927) y 21806
2370
2270
(45/27) 19701.1
@5/27) 19536.0
1963
(41/27) 17573.3
63
31Gay,

Band(g): Band Q6 based

on (41/27), a=+1/2

1)

(53127)

7N

(49/27)

R

(45127)

2681

2351

v 24795.5

v 22114.2

19763.4

Band(H): AJ=2 band Q7

J1+10 13502.9+x

3249

J1+8 y 10254.2+x

2915

J1+6 v 7339.2+x

2677

J1+4 vy 4661.7+x

2470

J2 y 2191.24x

2191
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From ENSDF

63
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Adopted Levels, Gammas (continued)

Band(I): AJ=2 band Q8
J2+10 14206.8+y
Band(J): AJ=2 band Q9
J3+10 13792+z
3463
J2+8 10743.7+y 3409
J3+8 vy 10382.4+z
3071
J2+6 7673.0+y 3032
2777 J3+6 vy 7350.6+z
2+4 4896.3+
J2+44 439634y 2706
2569 J3+4 v 4645.0+z
242 2327.1+
J242 252714y 2dts
2327 J3+2 § 220004z
\
\
2 y !
- v - 2300
\
\
\
3 vz
3
31Gaz,
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