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Adopted Levels, Gammas

History

Author Citation Literature Cutoff Date

Full Evaluation

A. K. Jain (a), R. Raut (b), J. K. Tuli NDS 110,1409 (2009) 1-Dec-2008

Q(B7)=1826 13; S(n)=6046 18; S(p)=5913 16; Q(a)=4613 19  2012Wa38

Note: Current evaluation has used the following Q record $ 1820 30 5914 58 5915 syst 4576 syst  2003Au03.
Uncertainties in S(p) and Q(«) are 300 and 200, respectively (2003Au03).

Assignment: Th(600-MeV p) mass separation (1969Ha03,1975We23).

For discussions of the nuclear structure of 22Fr see, for example, 1987Sh24, 1988Lel3, 1991Cw01 and 2000Sh32.

225Fr Levels

Cross Reference (XREF) Flags

A 225Rn B~ decay
B 22Ra(t,a)

E(level)T T T XREF Comments
0.0% 32" 3.95 min /4 AB %~ =100
u=1.07 2; Q=132 5
A<r?>(212Fr,225Fr)=1.34862 22 (1987C019); the uncertainty indicated is
statistical only; a systematic uncertainty of the order of a few percent is
expected (1987Co19).
4, Q: from atomic beam LASER spectroscopy (1985C024,1989Ral7).
Sternheimer correction applied for Q. See 1987Co019 for further discussion
and analysis. See 1988Lel3 for calculated u and Q values.
J*: spin measured (atomic beam; 1985C024). Nilsson orbital from cross
section fingerprint in (t,«) for 0, 29, 83, 128 levels, supported by measured
u value. See 1986Ek02, 1997Bu03, and 1988Lel3 for discussions.
Ty/2: weighted average of 3.9 min 2 (1969Ha03), 4.0 min 2 (1983NyOl).
28.545% 23 512~ AB J*: from cross section fingerprint in (t,@) for 0, 29, 83, 128 levels; supported
by M1+E2 29y to 3/27 g.s.
82.5151 24 727 AB J*: from cross section fingerprint in (t,a) for 0, 29, 83, 128 levels; supported
by E2 83y to 3/27 g.s., M1+E2 54y to 5/27 29 level.

128.06i 4 9/2~ AB J*: from cross section fingerprint in (t,a) for 0, 29, 83, 128 levels; supported
by E2 99y to 5/27 29 level.

142.59% 3 3/2)* AB JT: El 143y to 3/27; E1 114y to 5/27 29 level.

151.63% 3 52+ A E1 152y to 3/27; E1 69y to 7/2~ 83 level.

181 3 1/2%) B J*: tentative value based on comparison of experimental o (t,&) with DWBA
calculation assuming this is the 1/2[400] bandhead. Assignment supported by
comparison with (t,a) population of levels in neighboring odd-A Fr isotopes.

181.66" 3 9/2)* A J*: E1 99y to 7/27 83 level; 99y to 9/27 128 level; band assignment.

198.23# 3 T/2)* A J7: E1 169.7y to 5/27 29 level; E1 115.8y to 7/27 83 level; band assignment.

203.409 4 9/2)~ Ab XREF: b(205).

J': M1+E2 121y to 7/27 83 level; E2 175y to 5/27 29 level; band assignment.

205% 3 (3/2%) B XREF: B(205).

207209 3 (5/2)” Ab XREF: b(205).

J5: M1+E2 179y to 5/2-29 level; M1+E2 207y to 3/27 g.s.; band assignment.

228.36 5 (7/2,9/2)~ A J7: M1+E2 146y to 7/2~ 83 level; (E1) 47y to (9/2)* 182 level.

241.37%0 3 (5/2)* AB XREF: B(244).

J7: M1 90y to 5/2* 152 level; (E1) 241y to 3/2” g.s.; band assignment.

293.23% 4 a/2)* AB J7: M1 95y to (7/2)* 198 level; E1 265y to 5/27 29 level; 165y to 9/2~ 128.

Continued on next page (footnotes at end of table)
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From ENSDF

Adopted Levels, Gammas (continued)

225Fr Levels (continued)

E(level)T " XREF Comments
303.25 5 7/2t,9/2t, 1127 A J%: E1 175y to 9/27 128 level.
330.10 4 (5/2,7/2)~ AB J*: El 131y to (7/2)* 198 level; 330y to 3/27 g.s.
346.03% 4 9/2)* A J': M1+E2 164y to 9/2% 182 level; 264y to 7/2~ 83 level; band assignment.
401 3 B
409.04 4 (5/2)* A J': M1(+E2) 210y to (7/2)* 198; M1+E2 257y to 5/2* 152; 409y to 3/2~ g.s.
42497 8 (5/27,7/27) A J7: gammas to 3/27 g.s. and 9/27 128 level.
~448 B
480.09 6 (5/2,7/2,9/2)* A J7: M1+E2 187y to (7/2)* 293 level.
502.96 5 (5/2)~ AB XREF: B(500).
J7: M1 296y to (5/2)~ 207 level; 360y to (3/2)* 143 level; 305y to (7/2) 198 level.
559.68@ 4 7/2~ A J7: M1 531y to 5/27 29 level; M1 431y to 9/27 28 level.
571.510 5 (7/2)~ AB XREF: B(570).
J7: M1 364y to (5/2)~ 207 level; 390y to (9/2)* 182 level.
591 3 B
618.66 6 (5/2,7/2,9/2)* A J7: M1 420y to (7/2)* 198 level.
~630 B
635.60 5 (3/2,5/2,7/2)* A J7: M1 484y to 5/2% 152 level; possible 636y to 3/27 g.s.
655 3 B
665.18 4 (7/2)* A J7: M1 484y to (9/2)* 182 level; M1 423y to (5/2)* 241.
676 3 B
721.06% 5 (5/2)~ A JT: M1 721y to 3/27 g.s.; M1 693y to 5/27 29; weak, doubly-placed M1 639y to 7/2~
82 level disfavors J=3/2.
744260 4 (5/2,7/2)* AB XREF: B(741).
J7: M1 335y to (5/2)* 409 level; M1 546y to (7/2)* 198 level.
754.53 5 A J7: 602y to 5/2% 152 level; possible 573y to (9/2)* 182 level; possible 551y to
(9/2)~ 203 level.
778.64% 4 7/27 A J7: M1 750y to 5/27 29; M1 696y to 7/2~ 83 level; doubly-placed M1 651y to 9/2~
128 level.
799 3 B
832.18 7 (5/2%,7/2,92*) A J7: 681y to 5/2% 152 level; 651y to (9/2)* 182.
839.09 5 (5/2,7/2,9/2)* A J': M1 536y to 7/2%,9/2%,11/2* 303 level.
845 3 B
865.74 4 (7/2)~ A J7: M1 658y to (5/2)~ 207 level; M1 738y 9/27 128 level.
885.950 5 (3/2,5/2)* AB XREF: B(882).
J': M1(+E2) 743y to (3/2)* 143 level; 858y to 5/2~ 29.
935.68 8 (5/27,7/2,92*) A J7: 808y to 9/27 128 level; 784y to 5/2% 152 level.
974 3 B
979.66 5 (3/27,5/2) A J7: 980y to 3/27 g.s.; 837y to (3/2)* 143; 408y to (7/2)~ 572.
1028 3 B
1047.44 5 AB J7: 1047y to 3/27 g.s.; 896y to 5/2% 152 level.
1063.03 5 A J7: 881y to (9/2)* 182;
1101.84 8 (7/2,9/2,11/2)* A J7: M1 920y to (9/2)* 182 level.
1127 3 B
1185.18 5 (5/27,7/2) A J7: 1034y to 5/2% 152; 982y to (9/2)~ 203; 978y to (5/2)~ 207.
1226.037 7 AB XREF: B(1229).
J7: 1144y to 7/2~ 83; 1045y to (9/2)* 182.
~1247 B
1321 3 B
1351 3 B
1392.17 6 (5/2,7127) A J7: 1392y to 3/27 g.s.; 1194y to (7/2)* 198; 821y to (7/2)~ 572.
1398 3 B
1479.630 5 (7/2) AB XREF: B(1477).
J7: 1451y to 5/27 29; 1351y to 9/27 128; 1298y to (9/2)* 182; 1070y to (5/2)* 409.
1519.420 6 AB XREF: B(1516).
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Adopted Levels, Gammas (continued)

225Fr Levels (continued)

E(level)T T XREF Comments

J7: 1337y to (9/2)* 182; 960y to 7/2~ 560 level.

1526.13 10 A J©: 1498y to 5/2 29.

~1535 B
1577.88 7 (5/2%,7/2) A J7: 1232y to (9/2)" 346 level; 1549y to 5/27 29 level; 1169y to (5/2)* 409 level.
1614267 (5/2,72%) A J*: 1471y to (3/2)" 143; 1416y to (7/2)* 198; 1385y to (7/2,9/2)" 228 level.
1655355  (5/27/2%) A J7: 1513y to (3/2)" 143; 1457y to (7/2)" 198; 1095y to 7/2~ 560 level.
1749.84 6 (5/272%) A J7: 1667y to 7/2~ 83; 1607y to (3/2)* 143; 1551y to (7/2)* 198 level.

¥ From (t,) for levels observed in (t,c) only; uncertainties vary between 1 and 3 keV, but evaluator has assigned 3 keV for all
energies adopted from (t,). All other level energies are from least-squares adjustment of Ey, omitting 136.0y, 668.05y and
1421.0y, each of which fits its placement very poorly (at least 5o from least-squares adjusted value), and all unresolved or
multiply-placed lines.

¥ Band(A): 7 3/2[532] band (1997Bu03). Coriolis mixed with 1/2[541] band (1997Bu03). Assignment based on (t,) reaction
cross section fingerprint.

# Band(B): 7 3/2[651] band (1997Bu03). Coriolis mixed band with i13/2 orbital parentage. K=3/2 assignment based on relative
E1 branching from J=5/2, 7/2, 9/2 band members to levels in g.s. band (Alaga rule).

@ Band(C): possible 7 1/2[541] mixed band (1997Bu03). Supported by y decay patterns assuming a 3/2[532] band admixture.

& Band(D): possible 7 3/2[402] band (1997Bu03). Coriolis mixed with J>1/2 members of 1/2[660] and 1/2[400] bands.
Assignment supported by (t,) cross section fingerprint.

¢ Band(E): K™=5/2" band (1997Bu03). possible configuration: 7 5/2[523]. K=5/2 assignment based on comparison between Alaga
rules and observed branching ratios for strong M1 transitions from J=5/2 and 7/2 band members to g.s. band levels. Supported by
strong B~ branch from 7/2[743] 225Rn parent to J=7/2 band member.

b Tt is questionable whether the (t,@) reaction excites this level or a separate level with comparable energy.



https://www.nndc.bnl.gov/ensnds/225/Fr/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/225/Fr/226ra_t_a.pdf
https://www.nndc.bnl.gov/ensnds/225/Fr/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/225/Fr/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/225/Fr/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/225/Fr/beta_decay.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Bu03,B

Adopted Levels, Gammas (continued)

y(¥Fr)
E.RLM,MR From 22°Rn 3~ decay.
E;(level) I E, I, Ef J;Z Mult. o @ Comments
28.545 527 28.51 5 100 0.0 3/2° MI1+E2 045 15 7.5x10% 27 o: values measured in S~ decay are 0.32 2
and 0.44 2, but intensity balance at the
28 level in S~ decay implies 6>0.6.
82.515  7/2- 53.93 5 100 6 28.545 52~  MI+E2  0.18 3 22.8
82.55% 5 38% 10 00 32 E2 2.1
128.06  9/2- 4551 213 82.515 72~ [Ml] 29.6
99.4% 1 100% 33 28.545 52~  E2 9.2
14259  (3/2)* 114.03 5 28.7 15 28.545 52~  El 0.349
142.6045 1004 5 00 32° El 0.202
151.63  5/2* 69.12 5 13.6 7 82.515 72~  El 0.291
123.06 5 453 23 28.545 52~  El 0.290
151.65 5 100.0 00 32° El 0.174
181.66  (9/2)* 30.0 0.0089"  151.63 52*  [E2] 2.99x10°3
53.6% 1 2.0% 7 128.06 9/2~  [El] 0.576
99.15 5 100 13 82.515 72~  El 0.111
19823 (7/2)* 46.6% 1 0.649 21 151.63 52%  [MI] 27.6
70.15 5 583 12806 9/2~  [El] 0.280
11575 5 12.4 7 82.515 72~  El 0.337
169.73 5 100 6 28.545 52~  El 0.132
203.40  (9/2)" 21.72 10 8.8 19 181.66  (9/2)* [El] 6.37
120.83 5 100 5 82.515 72~  MI+E2 6.4 24
174.90% 10 72% 22 28.545 52~  E2 0.92
20720 (5/2)" 64.6 1 275 14259  (3/2* [El] 0.349
178.66 5 100 5 28.545 5/2=  MI+E2 147 +18-14 1.50 12
207.21°5 36.0 19 0.0 3/2°  MI+E2 1.4 +4-3 0.98 17
22836 (7/2,9/2)" 46.6% 1 25.09 17 181.66 (9/2)* (El) 0.84
145.80 5 100 5 82.515 72~  MI+E2 3517
24137 (5/2)* 89.7% 1 26% 3 151.63 52+ Ml 4.08
212.85 5 523 28.545 52=  (El) 0.0766
24134 5 100 5 00 32 (El 0.0569
29323 (7/2)* 94.9% 1 48¥ 70 19823 (72" Ml 3.47
141.65¢ 10 24970  151.63 52F  [MI] 5.61
165.20 5 87 4 128.06 9/2-  [El] 0.141
264.67 5 100 5 28.545 52~  El 0.0459
303.25 72192+ 112 175175 100 128.06 92~  El 0.122
330.10  (5/2,7/2)" 126.80 10 35.4 19 203.40 (92 [MI,E2] 5522

L8
Y4

58611y

AdSNH wolq

L8
Y4

58611y



Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

E;(level) Jz E, I, Ef J? Mult. @ Comments
330.10  (5/2,7/2)" 131.84% 10 100% 5 19823 (7/2)* El 0.245
247.60 5 89 4 82.515 7/2° [IMILE2] 075
301.5 2 11919  28.545 5/2° [MLLE2] 043
330.10 10 40.5 20 00 32" [MI,E2] 032 2]
346.03  (9/2)* 104.72 10 10520 24137 (5/2)* [E2] 7.52
142,604 10 26% 3 203.40  (9/2)" [E1] 0.202
147.96 10 224 19823 (7/2)* M1.E2 3.4 16
164.41 5 523 181.66  (9/2)* MI+E2 24 13
263.56 5 100 5 82.515 7/2"
409.04 (5/2)* 202.02 5 78 4 207.20 (5/2)” [E1] 0.087 Measured multipolarity (8~ decay) is M1, inconsistent with this
placement.
210.70% 10 24% 3 19823 (7/2)* MI(+E2) 1.17
257.38 5 100 5 151.63 52+ MI+E2 0.6 4
32647% 10 <84& 82.515 72~
409.1 2 28 4 00 32"
42497 (52°7/27) 2968010 1005 128.06  9/2" [MI+E2] 04 3
4249 2 12.0 23 00 32"
480.09  (5/2,7/2.9/2)*  71.16 10 21224 409.04 (5/2) [M1] 8.01
186.6% 3 21% 4 29323 (7/2)* MI+E2 1.6 10
251.65 10 126 13 22836 (7/2.9/2)"
29835710 1005 181.66  (9/2)* M1] 0.696
50296 (5/2)° 2955510 1008 20720 (5/2)" Ml 0.714
299.6 2 17 3 203.40  (9/2)" [E2] 0.148
304.7 2 19223 19823 (7/2)*
351.3% 2 38% 9 151.63  5/2*
360.45 10 576 142,59 (3/2)*
503.00% 10 <52& 00 327
559.68 /2" 229.45 5 1688  330.10 (5272 Ml 1.44
318.32 10 20710 24137 (5/2)
35230 10 1005 20720 (5/2)" Ml 0.442
356.30 10 52426 20340 (9/2) Ml 0.429
361.55 10 117 19823 (7/2)*
378.05 10 20710 181.66 (9/2)*
408.104 10 227916 151.63 5/2*
431.63 10 126 13 128.06 9/2" Ml 0.255
476.9% 2 <6.7% 82515 7/2-
531.10 10 583 28.545 5/2- Ml 0.147
57151 (7/2)° 364.10 10 915 20720 (5/2)" Ml 0.404
368.2 2 30 3 203.40 (9/2)" M1] 0.392
373.40 10 78 4 19823 (72"
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Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

Ei(level) 7 E, I, E; i Mult. @
57151 (72)° 389.90 10 44 3 181.66  (9/2)*
419.8% 2 1005 77 151.63 52+
543.05 10 47 4 28.545 5/2°
618.66  (5/2,7/2.9/2)* 273.07 10 46 4 346.03  (9/2)* [MLLE2] 054
288.80 10 1006 330.10  (5/2,7/2)"
420.15% 20 75% 18 19823 (7/2)* MI 0.274
635.60  (3/2,52,7/2)"  394.50 10 41 4 24137 (52
483.80% 10 100% 14  151.63 5/2% MI 0.188
635.60% 10 <72& 00 3/2°
665.18  (7/2)* 105.29 10 34 4 559.68  7/2- [E1] 0.425
256.20 10 209 21  409.04 (5/2)*
423.65 10 59 3 24137 (52 MI 0.268
461.55 10 26.0 23 203.40 (9/2)"
466.90 10 62 4 19823  (7/2)* MI 0.207
483.809 10 1004 7 181.66 (9/2)* MI 0.188
537.15% 10 <61& 128.06 9/2~
72106 (5/2)° 240.6% 3 13% 4 48009 (52,7292 [El] 0.0573
514.2 2 10517 20720 (5/2)" MI 0.160
517.8 2 205 20340 (9/2)"
638.50% 10 <6.7% 82.515 /2" MI 0.090
692.60 10 42521  28.545 5/2° MI 0.0728
721,10 10 100 5 0.0 372° Ml 0.0655
74426 (52,72 335.45 10 52026  409.04 (5/2)* Ml 0.505
398.5 2 235 346.03  (9/2)*
414.1% 2 <& 330.10  (5/2,7/2)"
451.00 10 44 3 29323 (72)*
503.00% 10 <54% 24137 (52)*
537.15% 10 <g5& 207.20  (5/2)"
545854 10 1004 4 19823 (7/2)* MI 0.137
562.50 10 20 6 181.66  (9/2)*
600.9 2 334 14259 (3/2)*
754.53 136.06 5 100 5 618.66  (5/2,7/2,9/2)*
551.10% 10 47% 4 203.40 (92)
57270% 10 97% 11 181.66 (9/2)*
602.2 2 254 151.63 572+
778.64 72" 218.60 10 0.866 559.68 7/2- [MI,E2] 1.07
275.65 10 0546 50296 (5/2)" [MI] 0.87
369.65 10 1589 409.04 (5/2)*
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Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

Ei(level) 7 E, I E; " Mult. @
778.64 72" 432.54 10 256 19 346.03 (9/2)*
448.65 10 256 14 330.10  (5/2,7/2)
537.15% 10 <1.98% 24137 (52
571.40 10 1276 20720 (5/2)" MI 0.121
627.10 10 43723 151.63 52°
650.65¢ 10 12.197 12806 9/2~ Ml 0.086
696.20 10 70 3 82.515 72" Ml 0.0718
750.15 10 100 5 28.545 5/2° MI 0.0591
778.70 10 593 0.0 32°
832.18  (5/27,7/2,9/2%) 486.1 2 93 27 346.03  (9/2)*
590.6 2 38 7 24137 (52)*
634.0 2 416 19823 (7/2)*
650.65¢ 10 100% 17 181.66 (9/2)*
680.9 2 546 151.63 572+
839.09  (52,7/2,9/2)*  203.4% 3 14% 4 635.60  (3/2,5/2,7/2)* [MLLE2] 138
414.1% 2 <15.1% 42497  (5/27,7/27)
535.80 10 100 6 30325 72,92+, 112¢ Ml 0.144
545854 10 284 3 29323 (7/2)* MI 0.137
635.60% 10 <37% 203.40  (9/2)"
640.8 2 217 19823  (7/2)*
711.0 2 23524 12806 9/2-
756.70% 10 <36% 82.515 7/2"
839.2& 2 <55& 00 3/2°
865.74  (7/2) 362.75 10 524 50296 (5/2)° [MI] 0.408
562.50 10 398 30325 7/2+.9/2%.112*
572.70% 10 <13.2% 29323 (72)*
6243 2 354 24137 (52)°
658.30 10 18410 20720 (52) MI 0.0832
662.30 10 207 13 203.40 (92)"
668.057 10 8.2 4 19823  (7/2)*
683.9 2 445 181.66  (9/2)*
714.00 10 7.7 4 151.63 52+
723.00 10 22010 14259 (3/2)*
737.70 10 25413 12806 9/2" MI 0.0617
783.40 10 18710 82515 72~ MI 0.0527
837.00¢ 10 100% 6 28.545 5/2- MI 0.0444
866.0% 2 <3.4% 0.0 3/2°
88595  (3/2,52)* 141.65% 10 84 6 74426 (5/2,7)2)* [MLLE2] 3.9 I8
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Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

Ei(level) 7 E, I, E; " Mult. @
885.95  (3/2,5/2)" 326.47% 10 <51% 559.68 7/2”
405.6 2 445 480.09  (5/2,7/2,9/2)*
476.9% 2 <202% 40904 (52
644.40 10 27.823 24137 (52)*
679.1% 2 <13.1% 20720 (52)"
734.40 10 553 151.63 572+
7433510 1005 14259 (3/2)* MI(+E2)  0.038 23
857.5 2 23 3 28.545 5/2°
885.85 10 58 3 0.0 3/2°
935.68  (5/27,7/2.92%)  605.6 2 100 14 330.10  (5/2,7/2)"
784.0% 2 ¥ 151.63 52+
808.0 2 79 11 128.06 9/2-
979.66  (3/27.,5/2) 408.104 10 3447 57151 (72"
828.05 10 27 3 151.63 572+
837.00¢ 10 1009 25 14259 (3/2)*
951.00 10 553 28.545 5/2°
979.6 2 14120 00 372
1047.44 292.80 10 13.0 19 754.53
326.47% 10 <97& 721.06  (5/2)"
638.50% 10 <59% 409.04  (5/2)*
806.2 2 40 3 24137 (52
866.0% 2 <4& 181.66  (9/2)*
895.7 2 100 15 151.63 5/2°
1047.32 10 775 0.0 372°
1063.03 12731% 10 <& 935.68  (5/2°,7/2,9/2%)
308.8 2 27 3 754.53
397.6 2 39 7 665.18  (7/2)*
4276510 1006 635.60  (3/2,5/2,7/2)*
759.6 2 586 303.25  7/2%.9/2+,11/2+
834.6 2 47 8 22836 (7/2.9/2)"
855.5& 2 <35& 20720 (5/2)°
859.2 2 355 203.40  (9/2)
864.5 2 86 6 19823  (7/2)*
881.40 10 95 6 181.66  (9/2)*
1101.84  (7/2,9/2,11/2*  808.0 2 29323 (7/2)*
899.0 2 157 17 20340 (9/2)
903.2 2 185 19823 (7/2)*
92030 10 100 5 181.66  (9/2)* Ml 0.0347
1185.18  (52-,7/2) 319.61 10 37519 86574 (7/2)"
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Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

E:(level) " E, I E/ 7
118518 (52°.72)  566.3 2 233 618.66  (5/2,7/2,9/2)*
705.10 10 814 480.09  (5/2,7/2,9/2)*
839.2%& 2 <50& 346.03  (9/2)*
855.5% 2 14& 3 33010 (52.772)"
891.7 2 29.125 29323 (72)*
978.1 2 16025 20720 (52)°
981.5 2 29 3 203.40  (9/2)"
1033.5 2 100 5 151.63 572+
1102.55 10 413 82.515 7/2"
1226.03 472.1% 2 <27& 754.53
801.0 2 39 4 42497  (5/2°,7)27)
1027.4 2 39 8 19823 (7/2)*
1044.7 2 245 181.66  (9/2)*
1143.65 10 1006 82.515 7/2-
1392.17  (5/277/27) 41230 10 656 979.66  (3/27.,5/2)
727.4 2 44 6 665.18  (7/2)*
756.70% 10 <79% 635.60  (3/2,5/2,7/2)*
821.1 2 417 57151 (72)°
1194.1 2 100 9 19823 (7/2)*
1363.3 2 70 6 28.545 5/2°
1392.0 2 357 00 3/2°
1479.63  (7/2) 758.5 2 16723 721.06 (52)"
814.1 2 20925  665.18 (72)*
999.5 2 22922 480.09 (5/2,7/2,9/2)*
1070.48 10 39 3 409.04  (5/2)*
1176.2 2 16024 30325 7/27.9/2*,11/2+
12813 2 17.123 19823 (7/2)*
1298.03 10 83 4 181.66  (9/2)*
1328.19 2 849 11 151.63 5/2*
1337.40% 10 34911 14259 (3/2)*
1351.40 10 63 4 128.06 9/2-
1397.00 10 28724 82515 7/2°
1451.16 10 100 6 28.545 5/2°
1519.42 12731% 10 <40% 1392.17  (5/2,7/27)
4721% 2 <«6& 104744
798.7% 2 <40& 721.06  (5/2)"
959.8 2 24 559.68  7/2”
11733 2 48 6 346.03  (9/2)*
1226.7 2 255 29323 (72)*

L8
Y4

6-51g

AdSNH wolq

L8
Y4

6-51g



(0]

Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

E:(level) " E, I E/ "
1519.42 1321.4 2 49 4 19823 (7/2)*
1337409 10 1009 20 181.66 (9/2)*
1526.13 1195.7 2 83 17 330.10  (5/2,7/2)"
1328.14 2 1009 33 19823 (7/2)*
1374.6% 2 <55& 151.63 5/2*
14432 2 49 7 82.515 7/2"
1498.0 2 69 7 28.545 5/2°
1577.88  (5/2+.7/2)  798.7% 2 <28& 778.64  7/2-
942.8 2 14625 63560 (3/2,52,7/2)*
1017.6 2 23 4 559.68  7/2”
1169.2 2 36 3 409.04  (5/2)*
1232.2 2 20 3 346.03  (9/2)*
1374.6% 2 <22.9% 203.40  (9/2)"
149530 10 100 6 82.515 7/2-
1549.3 2 223 28.545 5/2°
161426  (52,7/2%) 3885010 1005 1226.03
551.10% 10 <& 1063.03
679.1% 2 <38& 935.68  (5/27,7/2,9/2%)
948.9 2 62 6 665.18  (7/2)*
11122 312 502.96  (5/2)"
1385.3 2 556 22836 (7/2,9/2)"
14163 2 50 4 19823 (7/2)*
1471.2 2 45 8 14259  (3/2)*
165535  (5/2,7/2%) 47022 276 1185.18  (5/27,7/2)
823.40 10 84 5 832.18  (5/2+,7/2,9/2%)
876.7 2 436 778.64 72"
901.8 2 38 10 754.53
990.0 2 354 665.18  (7/2)*
101940 10 100 8 635.60  (3/2,5/2,7/2)*
1095.1 2 418 559.68 7/2-
1229.9 2 326 42497  (5/2-,7)27)
1457.10 10 62 8 19823 (7/2)*
1504.4 2 595 151.63 572+
1512.8 2 63 6 14259 (3/2)*
1626.8 2 26 4 28.545 5/2°
1749.84  (52,7/2%)  702.40 10 26 3 1047.44
917.4 2 11422 83218  (5/2+,7/2,9/2%)
1028.8 2 26 5 72106 (5/2)"
1084.2 2 223 665.18  (7/2)*
1130.9 2 176 618.66  (5/2,7/2,9/2)*
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Adopted Levels, Gammas (continued)

7(225 Fr) (continued)

Ei(level) ¥ E, I Ef i

1749.84  (5/2,7/2%) 1421.0T 2 18.6 18 330.10 (5/2,7/2)"
1508.6 2 27.024 24137 (52)*
1551.4 2 29224 19823 (7/2)*
1568.10 10 100 6 181.66  (9/2)*
1607.3 3 12213 142359 (3/2)*
1667.4 2 20822 82515 7/2°

T By values for 136.0y, 668.05y and 1421.0y are at least 50- from expected least-squares adjusted value for placements indicated.

¥ Peak obscured or unresolved in singles spectrum; most of information was obtained from coincidence experiments.

# Transition not observed, but its existence and total intensity was deduced from coincidences between lines feeding the 182 level and those depopulating the 152 and
182 levels in S~ decay.

@ 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 with undivided intensity.

¢ Multiply placed with intensity suitably divided.
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225 225
25 12 From ENSDF 8717135712
Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
© v & v o o

YIS T s IS

NS oo\' J %b N eq ‘;\' %O'Q V\ ®

S S ¥ N &
(5/2’7/2+) \bb N 6’0 5’ \"’Q \Ql N \éo \Q! & /\Q/ o Yo 1749.84

SIS W R
RSN N OGN
(5/2,7/2") NN ARSI G AN 1655.35
(5127,7/2) 1185.18
1047.44
(5/2+,7/2,9/2%) 832.18
72~ 778.64
754.53
(5/2)~ 721.06
(7/2)* 665.18
(3/2,5/2,7/12) " 635.60
(5/2,7/2,9/12)" 618.66
/2~ 559.68
(5/127,7127) 424.97
(512,7/2)~ 330.10
(512)* 241.37
(7/2)* 198.23
(9/2)" 181.66
5/2* 151.63
3/2)" 142.59
772 82.515
52— 28.545
3/2~ 0.0 3.95min 14
225
87 T138

12



225 225
25Fr 413 From ENSDF 571135713
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
¥
R F e o
o o) o) o © Y S S @ & ¥
NSRS S O AR S A )
(512,712%) N PP A A Y 2 2 1614.26
(52+,712) MR S N 1577.88
S e

¥¥ e es 1526.13

1226.03

1063.03

(5/27,7/2,9/2%) 935.68

72- 778.64

(712)* 665.18

(3/2,5/2,712) " 635.60

72~ 559.68

(5/2)~ 502.96

(5/2)*" 409.04

92)*" 346.03

(512,7/2)~ 330.10

(7/12,9/2)~ 228.36

9/2)~ 203.40

(7/2)* 198.23

52+ 151.63

(3/2)" 142.59

/2~ 82.515

512~ 28.545
3/2- 0.0, 3.95 min 14

225
§7 1133
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225 225
25 14 From ENSDF 371135714
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
& ¥
S AR
QS@&@OJ\,;?Q?B‘ <A o
¥ N o Y N ) 2 ® N
NS PRS0 TFEITF LA N2
SEITESFFY s scgmn g IS 1519.42
R SR SR SISO NG -
(712) N N N AN AN S SN o /\Q‘vaf 1479.63
”‘? INEES N L N @
SO YS
&;qu\\,&.g\.,\/
(5/2,712°) VOSSR 1392.17
S N
@\ «(\? v’g‘ S P
PSS

SIS 1226.03

1047.44

(3/27,5/2) 979.66

754.53

(512)~ 721.06

(712)* 665.18

(3/2,5/2,7/2)* 635.60

(712)~ 571.51

/2~ 559.68

(5/2,7/2,9/12)* 480.09

(5/27,7127) 424.97

(5/12)" 409.04

9/2)* 346.03

7/21.9/2%,11/2" 303.25

(712)* 293.23

(712)* 198.23

(9/2)" 181.66

5/2* 151.63

3/2)" 142.59

92~ 128.06

7/2~ 82.515

512~ 28.545
3/2~ 0.0 3.95min 14

225
7133
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225 225
25Fr 415 From ENSDF 5787135715
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
¥ ~
> 8 S N N ?
S o \b, /SC\ \/\ : ’8:\_« o? é‘: o?
(512,12) SIS S LN s 1185.18
$
S A
SR
e“? g & & & S Jf’a‘
ke
(712,912,1172)* § &8 S e e P e S s v 1101.84
A R iy
F &L L LY S Y 1063.03
(5/27,7/2,9/12") 935.68
(712)~ 865.74
754.53
(7/2)* 665.18
(3/2,5/2,7/12)* 635.60
(5/2,7/2,9/2)" 618.66
(5/2,7/2,9/2)" 480.09
92)*" 346.03
(512,7/2)~ 330.10
7/2792%,11/2" 303.25
(7/2)* 293.23
(7/2,9/2) 228.36
(5/2)~ 207.20
(9/2)~ 203.40
(7/2)" 198.23
(9/2)" 181.66
52+ 151.63
7/2~ 82.515
3/2- 0.0, 3.95 min 14
225
§7FT13g
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225 225
25Fr | 15-16 From ENSDF 5717135710
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
¥
N ¥ SIFENEN]
o ST PPL
@ﬁb? S D?’Qb@nig
TXLSTSHTP & e 1047.44
FEITEY
o \@/\@é’s S
: > S
(327 5) LYY o S — WV© _ 979.66
NI Y. ¥ 2% @ R
SN < oo ¥ N SN % ¥ & v
(5/277/2.902") SRS 5080800 08 388 0en oS S8 oses
i Fo o FE P ISTTIL IR, D w%\@
) D" WY DL IN) NN RIS

(312.,512)* TN I VY Q&\?Q%?A\N,@Q@ S E e 88505

) QRN R-FEEE GG LS 865.74

754.53

(5/2,7/2)" 744.26

(5/2)~ 721.06

(712)~ 571.51

7/2~ 559.68

(5/2)~ 502.96

(5/2,7/2,9/2)" 480.09

(5/2)* 409.04

(512,7/2)~ 330.10

7/2+,92+,11/2+ 303.25

(7/2)" 293.23

(5/2)* 241.37

(512)~ 207.20

(9/2)~ 203.40

(7/2)* 198.23

9/2)" 181.66

5/2+ 151.63

3/2)" 142.59

9/2~ / 128.06

/2~ 82.515

5/2~ 28.545
3/2- 0.0, 3.95 min 14

225
§7 138
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225 225
2Fr 17 From ENSDF 87713517
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
W
@ N
58 SIS38
5 Y
Sl PSSPs &
VORI LNy F VXY ©
SEITERPEIIL 9 €3 by S
(5/2,72,9/2)* CNNTETAWT S NN 839.09
(27,712.927) I TSSO VS S 832.18
AN b,b bﬁ}o SN -
hbf g‘) v Q") ‘/b:v W«\;\Q\ & S
QLSO e Rel S ~
SSFRORREes o 88s Spx s 5 s
72— AN VWP o) o stsaam?suu‘gﬁwgi@(@&;b% 778.64
A GIERARISONCR SN SO
SEFRTERFHEGITTRE T
(5/2.712)" R RO 744.26
GR) LEEEE 721.06
(32,5/2,7/12)* 635.60
(5/2,712,9/2)* 618.66
72~ 559.68
(512)~ 502.96
(512,712,9/2)* 480.09
(5/2-,1127) 424.97
512)* 409.04
912)* 346.03
(512,112)~ 330.10
72924 112+ 303.25
2" 293.23
(5/2)* 241.37
(5/2)~ 207.20
(972)~ 203.40
a2+ 198.23
on)" v v v 181.66
52+ 151.63
(32)* 142.59
912~ 128.06
72- 82.515
52~ 28.545
3/2- 0.0, 3.95min 14
225
87T 38
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225 225
g7 0T35718 From ENSDF g7 0T 35718
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
&
QS »
¥, 8, T
N N Q>
SISESRE o
PELRELY ¥ S ¥©
NS SO A ]
any*+ FEEETEY 08s o & 665.18
INENEIN s
AR
(312,5/2,7/2)* GFED LSS 635.60
(512,7/2.912)" A N 618.66
NS Y o8 & S
PIFTRIY SN N A
SeSFa S STETURIISSS
B J S QPSS S
an) R EE TP @\\@@ﬁ?&%}?gg@&ﬁ 57151
72~ > B 559.68
T s S an
N v &
Sow9 @b}? N
TSI é\‘\?x"g\\
_ Lo s S
512) SEETVY oo s 502.96
FEN N
(512,7112,9/2)* VNN & 480.09
ey
J
o
2
GR-1) i 42497
/2" 409.04
o)* 346.03
(512,712)~ 330.10
a2)* 293.23
(5/2)* 241.37
(712,912) 228.36
(5/2)~ 207.20
(972)~ 203.40
a2+ 198.23
92)* 181.66
52+ 151.63
B2)* 142.59
92~ 128.06
72~ 82.515
52 28.545
3/2- 0.0

225
§7 1133

3.95 min 74
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Adopted Levels, Gammas

Band(B): 7 3/2[651]
band (1997Bu03)

Band(C): Possible 7
1/2[541] mixed band

(1997Bu03)
712 559.68
356
352 Band(D): Possible
3/2[402] band (1997Bu03)

92" 346.03
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(512~ 207.20

972)” 203.40

(72)* 198.23
)" 181.66
a7 l
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Band(A): 7 3/2[532] band
52+ L 15163
1997B
(1997Bu03) 2N 142.59
92~ 128.06
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72 82.515
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From ENSDF
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Adopted Levels, Gammas (continued)

Band(E): K"=5/2" band
(1997Bu03)

72~ 778.64

(5/12)~ 721.06

225
47133

21



	225 87Fr138 
	Adopted Levels, Gammas


