2813 Ra,4,-1 From ENSDF - Evaluated October 2019 28188 Ra ;-1
Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation  Balraj Singh, M. S. Basunia, Murray Martin et al. , NDS 160, 405 (2019) 30-Oct-2019

Q(B7)=-4190 50; S(n)=7310 13; S(p)=4952 13; Q(a)=8546 6  2017Wal0
S(2n)=12783 14, S(2p)=8180 13 (2017Wal0).

Additional information 1.
Theory references: consult NSR database (www.nndc.bnl.gov/nst/) for 62 primary references for nuclear structure, and 42 for

calculations of half-lives of radioactive decays.

From lifetime measurements, 1988Ga33 conclude that higher spin states exhibit enhanced B(E1) rates of about 0.006 which may be
a result of collective dipole deexcitations from a reflection- asymmetric intrinsic state.

#

218Ra Levels

Cross Reference (XREF) Flags

A 222Th @ decay (1.964 ms)
B 208pp(13C, 3ny),(1*C.4ny),

E(level)T ¥t T XREF Comments
0.0% 0+ 2591 us 14 AB Y%a=100

Additional information 2.

Ty/2: weighted average of 25.99 us 10 (E. Parr et al., Phys Rev. C 100,
044323 (2019)), 25.2 us 3 (2001Ku07), 26 pus 2 (1992Wil4) and 25.6 us
11 (1986T002). Others: 15.6 us 10 (1991AnZZ), 14 us 2 (1970Val3).

388.90% 10 2+ 29.8 ps 28  AB J7: E2 y to O*.

741.10% 14 4* 19.4 ps 35 B J7 AJ=2, E2 y to 2*.

793214 18 (37) AB J*: AJ=1, D y to 2*.

8534 6 (17) A E(level): from Ea and Q(«) values.

J7: on the basis of the similarity in the hindrance factor for the 853 level with
that of the 793 level, and the y to 0%, 2016Pa28 propose that the 853 level
is the bandhead of the octupole band.

1038.324 18 57 B J7 AJ=1, E1 y to 4*.

1122.04% 20 6* 13.2 ps 28 B JT: AJ=2, E2 y to 4*; El y to 5™
1340.854 21 77 @ B J7. AJ=1, El y to 6*; AJ=2, E2 y to 5.
1546.70% 23 8* @ B 7™ Al=1,El y to 7; AJ=2, E2 y to 6.
1573.01 19 37,45 B J*: yrays to (37) and 5.

1694.359 25 9~ B J yto 8% AI=2, E2 y to 7°.

1714.60 25 B Iy to 4%,

1725.8 3 B J':yto 5.

1803.60 24 B J™: y rays to 6% and 7".

18559 3 B J: y to 6%,

1896.8 3 B J: y to 8*.

1961.7% 3 10* @ B 7™ Al=1, El y to 97; AJ=2, E2 y to 8*.
2031.8 3 B J:yto9.

2109.3¢ 3 11- @ B 7 AJ=2, E2 y t0 97; AJ=1, D y to 10*.
2328.3 4 B

2390.8% 3 12+ <1.4 ps B J*: AJ=1, E1 y to 117; AJ=2, E2 y to 10*.
2420.00 3 (127) B I Al=1, M1+E2) y to 11™.

24424 4 B

2465.6 3 B J*: y to 10*.

2526.34 3 137 <4.9 ps B J7 AJ=1, El y to 12*; AJ=2, E2 y to 11™.

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

218Ra Levels (continued)

E(level)t yri Tix"  XREF Comments
28255% 3 14* <l4ps B 7% Al=1, El y to 137; AJ=2, E2 y to 12*.
2966.4% 4 15 <l4ps B 7% Al=1, El y to 14+; AJ=2, E2 y to 13~.

Ty/2: This Ty, leads to B(E2)(W.u)>218, a factor of about 3 larger than any of the
other E2 or El reduced transition probabilities. The Ty, limit may be a typo.

J5 AJ=2, E2 y to (127); y to 137

J7: y rays to 14* and 157

J*: y to (147).

J7: AJ=2, E2 y to 157; y to 16™.

J*: y rays to (167) and 17

J*: y to 177, and member of g.s. band.
J*: y rays to 177, (187) and 18*.

J*: y rays to (187) and 197.

J7: y rays to 18" and 197

2967.20 4 (147)

3285.1% 4 16*

3387.70 7 (167)

3388.8% 4 17 <13 ps
3719.8% 7 (187)

3756.0% 7 18*

3805.94 8 19

411770 9 (207)
4191.12% 11 20"

4212.6% 10 (217) J'oyto 197
4391.6¢ 11 (21%) J': y to (207).
4588.3% 11 (22%) Joy to (217).

46753910 (237)
4682.6Y 10 (227)
4835.5€ 11 (23%)
50203% 12 (24%)
512549 13 (257)
5139.40 11 (4
5363.5€ 13 (25%)
5470.1% 13 (26%)
5588.14 13 (27°)
5901.7% 14 (28%)
6134.99 15 (297)
6343.8% 15 (30%)
6678.8¢ 16  (317)

J®: y rays to (217) and (227).
J*: y rays to (207) and (217).
JT: y rays to (21%), (22*) and (227).
J7: y rays to (22%) and (237).
JT: y rays to (237) and (24%).
J7: y rays to (227) and (23%).
J®: y rays to (23%) and (247).
J®: y rays to (247) and (257).
J™: y rays to (257) and (26%).
J7: y rays to (26%) and (277).
J®: y rays to (277) and (287).
J®: y rays to (28%) and (297).
J™: y rays to (297) and (30%).

[ooJv~ R o~ Rv > B v~ v ~ B o B v ~ B v B v - B v~ v - B v~ B - B v~ B v - B v~ B v - B v ~ B v~ v ~ B o~ B v ~ B v~ B v

 From a least-squares fit to the adopted Ey data except for the 853 level which comes from the E(a) branch to that level.

¥ From y(6) and y(lin pol) data in 2°8Pb(!3C,3ny), and association of levels in bands or sequences. Additional y mult arguments
are given explicitly.

# From recoil-distance Doppler-shift method in inverse kinematic reaction: '3C(2%®Pb,3ny)(1988Ga33). No delayed component
with a half-life longer than 5 ns was observed for any of the transitions (1986Go21).

@ 1988Ga33 deduced T12=3.1 ps 4 for 1341, 77; 2.3 ps 3 for 1547, 8%, 5.9 ps 6 for 1694, 97; 2.6 ps 4 for 1962, 107; and 4.2 ps 5
for 2109, 11~ levels using average B(E2) for transitions from some of the above levels.

& Band(A): K™=0" g.s. band.

¢ Band(B): Octupole band.

b Seq.(C): y sequence based on 127.

¢ Seq.(D): y sequence based on (217).
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Adopted Levels, Gammas (continued)

yC'*Ra)

E;(level) Iz Eﬂ Iﬂ- Ef J’; Mult.F ot Comments
388.90 2+ 388.9 1 100 0.0 0* E2 0.0727  B(E2)(W.u.)=25.5 24
741.10  4* 3522 1 100 388.90 2+ E2 0.0954  B(E2)(W.u.)=63 12
79321  (37) 4043 2 100 388.90 2+ D
853 (1) 853 00 0*

1038.32 5~ 245.1 2 79321 (37)

297.3 2 741.10 4+ El 0.0359
112204 6* 83.7 2 357 1038.32 5~ (E1) 0.177 3 B(E1)(W.u.)=0.0057 17
380.9 2 100 6 741.10 4+ E2 0.0769  B(E2)(W.u.)=46 11
1340.85 7- 218.8 1 100 5 1122.04 6* El 0.0729
302.6 2 8722 103832 5° E2 0.1482
154670  8* 205.8 2 100 7 1340.85 7~ El 0.0843
4246 2 7120 1122.04 6* E2 0.0578
1573.01  (37,4,57) 53472 1038.32 5~
779.8 2 79321 (37)
831.9 2 741.10 4*
169435 9~ 1475% 2 100% 45 154670 8* 0.190
353.6 2 5820  1340.85 7- E2 0.0943

1714.60 973.5 2 741.10 4*

1725.8 687.5 2 100 103832 5~
1803.60 4627 2 1340.85 7~

681.6 2 1122.04 6*

1855.9 733.9 2 100 1122.04 6*

1896.8 350.1 2 100 1546.70 8*

19617  10* 267.3 1 100 5 1694.35 9~ El 0.0457

415.0% 2 36%9 154670 8* E2 0.0613
2031.8 337.5 2 100 169435 9~
21093  11- 7752 2031.8
1475% 2 0% 4 19617 10t 0.190
415.0% 2 100% 25  1694.35 9~ E2 0.0613
2328.3 4724 2 100 1855.9
2390.8  12* 281.4 2 100 7 21093 11~  El 0.0407  B(E1)(W.u.)>0.004
4293 2 337 1961.7 10  E2 0.0562  B(E2)(W.u.)>84

24200  (127) 310.6 2 100 21093 11-  (MI+E2) 043

2442.4 410.6 2 100 2031.8

2465.6 503.9 2 1961.7 10"

568.8 2 1896.8
25263 13~ 106.1 2 2420.0 (127)
135.6 2 333 2390.8 12*  El 0.230  B(E1)(W.u.)>0.0034
4169 2 10027 21093 11- E2 0.0606  B(E2)(W.u.)>80
28255  14* 299.3 2 10028 25263 13~  El 0.0354  B(E1)(W.u.)>0.0035
4348@ 2 <5 2390.8 12* E2 0.0544  E,: double placement, with intensity not
divided.

2966.4 15~ 140.9 2 325 28255 14+  El 0210  B(E1)(W.u.)>0.011

440.0 2 100 5 25263 13~  E2 0.0528  B(E2)(W.u.)>218

29672 (147) 142 2825.5 14%

440.8 2 25263 13”
5473 2 24200 (127) E2 0.0313

3285.1  16* 318.7 10020 29664 15°

459.7 6020 28255 14+
3387.7  (167) 420.5 100 2967.2  (147)
33888  17° 104 3285.1 16+

4224 2 2966.4 15~  E2 0.0586
3719.8  (187) 331 3388.8 17°

332.1 3 3387.7  (167)

Continued on next page (footnotes at end of table)
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Ei(level)  J7 E, Lt
3756.0  18* 367
4714
38059 19~ 50
86
417
4177 @200 312
398
4191.17  (207) 385
43489 2
2126  (217)  406.6 100
4391.6  (217) 274 100
45883  (22%) 376
3974
46753  (237) 87
46279
4682.6  (227) 2914
470
565
48355  (23%) 153
247
444
50203  (24%) 345@
432@
51254 (257) 105
450@
5139.4  (247) 304
457
4644
5363.5  (25%) 224
528
5470.1  (26%) 345@
450@
5588.1  (277) 118
463@
5901.7  (28%) 313
432@
61349  (297) 233
547
6343.8  (30%) 209
442
6678.8  (317) 335
544

Ey

Adopted Levels, Gammas (continued)

s
Jf

7(218Ra) (continued)

Comments

3388.8
3285.1
3756.0
3719.8
3388.8
3805.9
3719.8
3805.9

3756.0
3805.9
4117.7
4212.6
4191.1?
4588.3

4212.6
4391.6
4212.6
4117.7
4682.6
4588.3
4391.6

4675.3

4588.3
5020.3

4675.3
4835.5
4682.6
4675.3
5139.4
4835.5

51254

5020.3
5470.1

5125.4
5588.1

5470.1
5901.7
5588.1
6134.9
5901.7
6343.8
6134.9

T From 208Pb(13C,3ny),(1*C,4ny) dataset.
¥ From y(6) and y(lin pol) data in 2%8Pb(13C,3ny).
# 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.

@ Multiply placed.

17~

16*

18+

(187)
17~

197

(187)
19~

18+

197

(207)
@1r7)
(20™)
(22%)
@1r7)
@17
@17)
(207)
(227)
(22%)
(217)
(237)
(22%)
(24%)
(237)
(23%)
(227)
(237)
(247)
(23%)
(257)
(24%)
(26%)
(257)
@77)
(26")
(28%)
@77)
(297
(28%)
(30%)
(297)

& Multiply placed with intensity suitably divided.
¢ Placement of transition in the level scheme is uncertain.

E,: double placement, with intensity not divided.
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218p. 218p.
28 Rd130—5 From ENSDF 38 Ra,5,-5

Adopted Levels, Gammas Legend

Level Scheme

Intensities: Relative photon branching from each level
,,,,,, » ¥ Decay (Uncertain)

qu
?35

G17) Y S 6678.8
o @
(307) ¥ 6343.8
N 2o}
297) g 6134.9
& O,
(28%) ¥ 5901.7
n S
Q7)) ® 3 5588.1
NS
26%) ¥ Y 5470.1
S
(25%) & 5363.5
A X
. :9 &S s 5139.4
257) : 51254
| NS
4+) | NS 5020.3
|
|
! N
| » ~,
23%) | ¥ &L 4835.5
|
|
o0 S
@) | TEY I 4682.6
237) ] { 4675.3
| N o
@24 ‘ l ”? > 4588.3
| |
| N
! | $
| | \a
@1t v ! < 4391.6
|
|
|
@1°) ! 4212.6
0N LI LA 41911
(207) 4117.7
ot 00 2591 us I4
218
gs Ray3)




218p. 218p.
28 Rd130—6 From ENSDF 38 R‘ll30_6

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
,,,,,, » 7Y Decay (Uncertain)
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a 218R,
58 Ray3077 From ENSDF 58 Ra3077
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided
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From ENSDF
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Adopted Levels, Gammas

Band(B): Octupole band

Band(A): K*=0" g.s. 317) 6678.8
band

(30%) 6343.8

Seq.(D): y sequence
based on (217)
Seq.(C): y sequence
based on 12~ 25 5363.5

5125.4 (247) 5139.4

4675.3 ,/ 227) 4682.6

|
397

|
@)y 4111

435

16" 3285.1 ‘ ‘

460 15 i 29664  (147) l 2967.2

1694.35

1546.70
54

y 134085

| 103832
245 853
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