%gAllé-l From ENSDF - Evaluated January 2012 %gAllé'l

21 AN(t,p),2Mg(a,py)  1984B118,1976Be16,1974EK02

History
Type Author Citation Literature Cutoff Date

Full Evaluation M. Shamsuzzoha Basunia NDS 113, 909 (2012) 1-Jan-2012

JFTAN=5/2", J7(*Mg)=0".

Others: 1987Pe09, 1987Pe04, 1975Wi05, 1974Be05, 1971J003, 1960Jal7, 1971Hi05, 1969J022, 1969Ke08.

1984B118: 27 Al(t,p), E=15 MeV; protons were momentum analyzed in a multi-angle spectrograph and detected in nuclear emulsion
plates after passing through mylar absorbers; deduced level energies and L values.

1976Bel6: 2°Mg(a,py) E=14.2 MeV; Compton polarimeter of 3 Ge(Li) detectors were used for y-ray detection; Measured: Ey,
y-ray branching, p-y angular polarization and linear polarization; deduced level energies, d.

1974Ek02: 2°Mg(a,py) E=14.2, 16.5, 18.0 MeV; 99.4% enriched 2°Mg target; protons were detected by surface-barrier Si detector
and y-rays by Ge(Li); Measured: Ey, y-ray branching, p-y coin, y-ray angular correlation, deduced level energies, J”, lifetime by
Doppler Shift Method, and 6.

1987Pe09, 1987Pc04: 30Si(*He,a), E=36 MeV; deduced spectroscopic factors.

1975Wi05: 2°Mg(a,py), E=11.26 MeV; Measured y-ray polarization, deduced level energies, J”.

1974Be05: 2°Mg(a.p), E=7-11 MeV; 27 Al(t,p) E=2.5=2.8 MeV; deduced level lifetime by Doppler Shift Method.

1971J003: 27 Al(t,p), E=2.54 MeV; deduced level mean lifetime by Doppler shift method, spectroscopic factor and L value.

1960Jal7: 27Al(t,p), E=5.5 MeV; deduced level energies.

29 A Levels

E(level)T @ T /2& L4 Comments
0 5/2* 0 J™: From Adopted Levels.
1398.0 2 12+ 45ps3 2 J*: From Adopted Levels.
Ty/2: From 1974Be05. Others: 3.5 ps +4.8-1.2 (1974Ek02), 2.3 ps +1.5-0.7
(1971J003).
17542 2 7/2* 22 s 7 2 J7: From p-y polarization measurement (1976Bel6).
Ty/2: From weighted average of mean lifetimes: 25 fs 71 (1974Ek02), 80
fs 40 ((a,py)—1974Be05), and 60 fs 30 ((t,py)—1974Be05). Other: <35 fs
(1971J003).
2224.1 2 3/2* 75 ts 17 2+4 Ty/2: From weighted average of mean lifetimes: 110 fs 30 (1974Ek02),
110 fs 50 ((a,py)—1974Be05), and 90 fs 70 ((t,py)—1974Be05). Other:
<55 fs (1971J003).
2865.6 2 3/2% 71 fs 17 2+4 Ty/2: From weighted average of mean lifetimes: 120 fs 30 (1974Ek02), and
70 fs 40 (1974Be05). Other: <104 fs (1971J003).
3061.6 4 5/2F 58 fs 21 0+2+4 Ty/2: From weighted average of mean lifetimes: 90 fs 50 ((a.,py)-

1974Be05) and 80 fs 40 ((t,py)—1974Be05). Others: <35 fs (1971J003),
<111 fs (1974Ek02).

3184.6 4 5/2F 124 fs 23 0+2+4 Ty/2: From weighted average of mean lifetimes: 120 fs 50 (1974Ek02),
280 fs 70 ((a,py)—1974Be05), 180 fs 70 ((t,py)—1974Be05), and 210 fs
100 (1971J003).

34329 5 12+ <7 ns 2

357765 9RF(52%)  25fs7 2 J*: From 1976Bel6.
364157 (52 <70 fs 0+2

367178 (32,52 <70 fs 2

393527 (3/2,7/2)° 90 fs 21  2+4

3986.2 12 <28 fs (3,.2+4)

4057.0 7 (1/2,3/2%) 2

421966  5)2F 0

4403.17  (7/2.9/2)* 246 L: In Fig 3: L=0+6, in Table 1: L=2+6 (1984BI18).
4656 10 s+ 0+4 E(level): From 1984BI18.
47155 9 (1+3,2+4)

4827.9 10 2

4940.8% 10

5023% 3 3

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ke08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pe09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pe04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Wi05,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1960Ja17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B

DAL -2 From ENSDF 13AL62

ZTAI(t,p),Mg(a,py)  1984B118,1976Bel16,1974Ek02 (continued)

29 Al Levels (continued)

E(level) @ L4 Comments

5145 8 1+3  E(level): From 1984B118.

5181.6 14 (3/2 to 7/2)* 2+4

5248.3 17 3 J*: Indicated negative parity from L=3 (1984BI118).
5263.7 11

5392% 3
5433% 4
5549% 7
5580% 8
5660% 9

5733% 4
5855.2 8 11/2%,(7/2,9/2%) J™: From measured polarization and polarization calculations from the measured angular
correlations (1976Bel6).

5922% 10
5993.6% 10 (1/2% to 7/2%) J7: In 1974EKO2 from level mean lifetime.
6068% 9
6154% 10
6359% 11
6410% 12
6450% 9
6472% 10
6516 11
6582% 11
6670% 12
6689% 11
6762% 13
6840 12
6984 14
7065% 15
7093% 12
7179% 15

T Weighted average of data from 1976Bel6 and 1974Ek02, except otherwise noted.
£ From 1974Ek02.

# From 1984BI18.

@ Assignments are from 1984B118, except otherwise noted.

& From 1974Ek02, except otherwise noted.

¢ From 1984B118, except otherwise noted.

y(°AD
E;(level) I E),T I,,i Ef T ’; Mult.# Comments
1398.0 12 1397.9 100 0 52t Q
1754.2 7/2* 356.2% <1 1398.0 1/2* E,: Placement marked as questionable as it is an unlikely transition,

7/2* to 1/2* implied [M3], from a level of half-life 22 fs. Not
adopted by the evaluator.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B

29
13A116_3

From ENSDF

29
13A116_3

ZTAI(t,p),Mg(a,py)  1984B118,1976Bel16,1974Ek02 (continued)
y(ngl) (continued)
E;(level) 7 E,f I+ B, 1 mu® 6@
17542 7/2* 1754.2 100 0 52 D+Q  +0.183
22241 32% 469.9 <2 1754.2 7/2*
826.1 <2 1398.0 1/2*
222393 100 0 5p2*
2865.6  3/2* 641.5 <11 2224.1 3/2*
1111.4 <9.6 1754.2 7/2*
146755 928 1398.0 12+ D+Q  —0.00 10
286534 1008 0 5p2*
3061.6  5/2* 837.5 <4.1 2224.1 3/2*
130735 100 4 1754.2 7/2*
1663.5 <5.5 1398.0 1/2*
306134 374 0 5p2*
31846  52* 319.0 <3.6 2865.6 3/2*
960.54 100 4 2224.1 32+ D+Q  +0.03 2
143034 443 17542 72t D+Q  +0256
1786.54 25322 1398.0 1/2*
318423 12013 0 5p2*
34329  12¢ 371.3 <4.8 3061.6 5/2*
567.3 <4.8 2865.6 3/2*
1208.8 20 4 2224.1 3/2*
1678.6 <8.4 17542 7/2*
203476 100 4 1398.0 12t D
34325 <9.6 0 5p2*
3577.6  9/2*,(5/2%)  393.0 <1 3184.6 5/2*
516.0 <1 3061.6 5/2*
712.0 <1 2865.6 3/2*
1353.4 <2.1 2224.1 3/2*
1823.3 100.0 11 17542 7/2*
2179.4 <1 1398.0 1/2*
3577.1 10.0 11 0 5p2*
36415 (52)F 456.9 <33 3184.6 5/2*
579.9 <33 3061.6 5/2*
775.9 <33 2865.6 3/2*
1417.3 <55 2224.1 3/2*
1887.2 9922 17542 7/2*
22433 <4.4 1398.0 1/2*
3641.0 100.0 22 0 5p2*
36717 (3/2.5/2)* 487.1 <8 3184.6 52+
610.1 <7 3061.6 5/2*
806.1 <8 2865.6 3/2*
14475 <15 2224.1 3/2*
1917.4 <9 17542 7/2*
22735 <12 1398.0 1/2*
3671.2 100 0 52*
39352 (3/2,7/2)* 750.6 <5.7 3184.6 5/2*
873.6 <4.6 3061.6 5/2*
1069.6 <7 2865.6 3/2*
1711.0 153 2224.1 3/2*
21808 <103 17542 7/2*
2537.0 <103 1398.0 1/2*
3934.6 100 3 0 5p2*
3986.2 801.6 <4 3184.6 5/2*
924.6 <4 3061.6 5/2*
1120.6 <6 2865.6 3/2*
1762.0 <8 2224.1 3/2*
2231.8 <9 17542 7/2*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B

29
13A116_4

From ENSDF

29
13A116_4

ZTAI(t,p),Mg(a,py)  1984B118,1976Bel16,1974Ek02 (continued)
y(ngl) (continued)
E;(level) ” E,f I+ E; i
3986.2 2588.0 <10 1398.0 1/2%
3985.6 100 0 52*
4057.0  (1/2,3/2%) 8724 <55  3184.6 5/2%
9954 <55  3061.6 5/2%
11914 <74 28656 3/2*
1832.8 857  2224.1 3/2%
2302.6 <92 17542 7/2*
26587 1007  1398.0 1/2*
40564 <74 0 52F
42196  5/2* 10350 <2 3184.6 5/2*
11579 <3 3061.6 5/2*
13539 <4 2865.6 3/2%
19954 <5 2224.1 3/2%
24652 100 1754.2 7/2*
28213 <2 1398.0 1/2*
42189 <3 0 52*
4403.1  (7)2.9/2)* 12185 <72 3184.6 5/2*
13414 <9 3061.6 5/2*
15374 <9 2865.6 3/2%
21788 <I1 2224.1 3/2%
2648.6 100 11 1754.2 7/2*
3004.8 <11 1398.0 1/2*
44024 8211 0 52°
4715.5 1530.8 <8 3184.6 5/2*
1653.8 <8 3061.6 5/2*
1849.8 <7 2865.6 3/2%
24912 <10 2224.1 3/2%
2061.0 <7 17542 7/2%
3317.1 <11 1398.0 1/2*
47147 100 0 52F
4827.9 16432 3313 3184.6 5/2%
4827.0 100 13 0 52F
4940.8 1756.1 <15 3184.6 5/2*
1879.1 <4 3061.6 5/2*
2075.0 <4 2865.6 3/2*
27164 <6 2224.1 3/2%
31862 <7 1754.2 7/2*
35423 <10 1398.0 1/2*
4939.9 100 0 52*
5023 5022 100 0 52F
5181.6  (3/2to 7/2)* 5180.6 100 0 52*
5248.3 3849.8 100 1398.0 1/2*
5263.7 3509.0 100 1754.2 7/2*
5392 5391 100 0 52F
5433 5432 100 0 52*
5733 3978 100 1754.2 7/2*
58552 11/2%,(7/2,9/2%) 22774 1005  3577.6 9/2*,(5/2%)
26703 <5 3184.6 5/2*
27933 <5 3061.6 5/2*
2089.3 <5 2865.6 3/2%
3630.6 <6 2224.1 3/2%
41004 545 17542 72F
44565 <5 1398.0 1/2*
58539 <3 0 52F
5993.6  (1/2* to 7/2%) 1773.9 100 10  4219.6 5/2*

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B

29
13A116_5

%2A116'5 From ENSDF
ZTAI(t,p),Mg(a,py)  1984B118,1976Bel16,1974Ek02 (continued)
29 :
y(“” Al) (continued)
E;(level) 7 MU W E; i
5993.6  (1/2* to 7/2%) 23519 276 36415 (5/2)*
24158 6510 3577.6 9/2*,(5/2%)

 Calculated from level energy differences, E;j-E¢ and recoil energy subtracted, by the evaluator.

% From 1974EK02.
# From y-ray angular distribution (1974Ek02) and y-ray polarization (1976Bel6) measurements.

@ Average value (of 1976Bel6, 1974Ek02, 1974Ek02, 1969Ke08 and 1971Hi05) reported in 1976Bel6, except otherwise noted.

& Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bl18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ek02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ke08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1971Hi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be16,B
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13A]16'6

From ENSDF

29
13A]16'6

27Al(t,p),**Mg(a,py)

1984B118,1976Be16,1974Ek02

Level Scheme

Intensities: Relative photon branching from each level

(1/2% 10 712%) 5993.6
11/2% (7/2,9/27) 5855.2
5733
5433
5392
S 5263.7
SSTT 5248.3
(3210 7/2)" SIS 5181.6
BN
EESENOS 5023
4940.8
4827.9
— 4715.5
(712.9/2)* 4403.1
512+ 4219.6
(5/2)* 3641.5
9/27,(527) 3577.6
512+ 3184.6
512+ 3061.6
32+ 2865.6
3/2+F 2224.1
72+ 17542
12+ 1398.0
5/2+ 0
29
13Alg

<70 fs
25fs 7

124 fs 23
58 fs 21

711517

751s 17

22157

45ps3
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29
13A]16'8

From ENSDF

29
13A]16'8

2TAl(t,p),>Mg(a,py)  1984B118,1976Bel6,1974Ek02

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

¥ Decay (Uncertain)
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13A116

25fs 7

<7ns

124 fs 23
58 fs 21

71fs 17

751s 17

221fs7

4.5ps 3
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