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Comments Dataset for 227

CORAL M. BAGLIN

Nuclear Science Division
Lawrence Berkeley National Laboratory
1 Cyclotron Road
Berkeley, CA 94720, USA

Abstract: Nuclear structure data pertaining to 225Fr have been evaluated, and incorporated into the ENSDF data
file. This evaluation includes literature available by 16 May 2005 and supersedes the previous publication for
225Fr (Y. A. Akovali, Nuclear Data Sheets 60, 617 (1990), literature cutoff date 1 June 1989). Data have
been incorporated from the following references: 1987C019, 1997Bu03 and 2003Au03.

Cutoff Date: Data received by 16 May 2005 have been evaluated.

General Policies and Organization of Material: See the introductory pages.
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225
g7F 131

225
§7F 131

Adopted Levels, Gammas

Q(B~)=1820 30; S(n)=5914 58; S(p)=5915 SY; Q(a)=4576 SY 2003Au03.

Uncertainties in S(p) and Q(a) are 300 and 200, respectively (2003Au03).

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

For discussions of the nuclear structure of 225Fr see, for example, 1987Sh24, 1988Le13, 1991Cw01 and 2000Sh32.

E(level)t Jn
o.o0f 3/2-

28.53% 3 5/2-

82.50% 3 7/12-
128.06% 4 9/2-
142.608 5 (3/2)+
151.618 3 5/2+
181 3 (1/2+)
181.648 4 (9/2)+
198.228 4 (712)+
203.37# 4 (9/2)-

205@ (3/2+)

207.19% 3 (5/12)—

228.34 5 (7/12,912)-
241.360 4 (5/2)+

293.240@ 5 (712)+

303.23 6 712+,9/2+,11/2+
330.16 4 (5/12,712)-
346.05@ 4 (9/2)+

401 3

409.03 4 (5/12)+

424.96 9 (5/2-,712-)
=448

480.07 4 (5/2,7/12,9/2)+
502.93 6 (5/2)-

559.69% 4 712-
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2251 Levels

Cross Reference (XREF) Flags

Tir2

A 225Rn B~ Decay
B 226Ra(t,a)

Comments

3.95 min 14

%B~=100.

u=1.07 2; Q=1.32 5.

A<r2>(212Fr 225Fr)=1.34862 22 (1987C019); the uncertainty indicated
is statistical only; a systematic uncertainty of the order of a few
percent is expected (1987Co019).

M, Q: from atomic beam LASER spectroscopy (1985C024, 1989Ral7).
Stermheimer correction applied for Q. See 1987Co019 for further
discussion and anlysis. See 1988Lel3 for calculated p and Q values.

Jt: spin measured (atomic beam; 1985C024). Nilsson orbital from cross
section fingerprint in (t,a) for 0, 29, 83, 128 levels, supported
by measured p value. See 1986Ek02, 1997Bu03, and 1988Lel3 for
discussions.

T,,,: weighted average of 3.9 min 2 (1969Ha03), 4.0 min 2 (1983Ny01).

Jm: from cross section fingerprint in (t,a) for 0, 29, 83, 128
levels; supported by M1+E2 29y to 3/2- g.s..

Jm: from cross section fingerprint in (t,a) for 0, 29, 83, 128
levels; supported by E2 83y to 3/2- g.s., M1+E2 54y to 5/2— 29
level.

Jr from cross section fingerprint in (t,a) for 0, 29, 83, 128
levels; supported by E2 99y to 5/2— 29 level.

Jm: E1 143y to 3/2—; E1 114y to 5/2— 29 level.

E1 152y to 3/2—; E1 69y to 7/2— 83 level.

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

Jm: E1 99y to 7/2— 83 level; 99y to 9/2— 128 level; band assignment.

Jm: E1 169.7y to 5/2— 29 level; E1 115.8y to 7/2— 83 level; band
assignment.

XREF: b(205).

Jm: M1+E2 121y to 7/2— 83 level; E2 175y to 5/2— 29 level; band
assignment.

XREF: B(205).

XREF: b(205).

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

Jm. M1+E2 146y to 7/2—- 83 level; (E1) 47y to (9/2)+ 182 level.

Jm: M1 90y to 5/2+ 152 level; (E1) 241y to 3/2- g.s.; band assignment.

Jm: M1 95y to (7/2)+ 198 level; E1 265y to 5/2— 29 level; 165y to
9/2—128.

Jm: E1 175y to 9/2— 128 level.

Jm E1 131y to (7/2)+ 198 level; 330y to 3/2- g.s..

Ji. M1+E2 164y to 9/2+ 182 level; 264y to 7/2— 83 level; band
assignment.

Jm: M1(+E2) 210y to (7/2)+ 198; M1+E2 257y to 5/2+ 152; 409y to 3/2-

g.s..
Jm: gammas to 3/2- g.s. and 9/2—- 128 level.

Jm. M1+E2 187y to (7/2)+ 293 level.

Jm: M1 296y to (5/2)— 207 level; 360y to (3/2)+ 143 level; 305y to
(7/2)+ 198 level.

Jm: M1 531y to 5/2— 29 level; M1 431y to 9/2— 28 level.

Continued on next page (footnotes at end of table)
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225 225
§7Fr13g=2 §7Fr13g=2

Adopted Levels, Gammas (continued)

225y Levels (continued)

E(level)t Jn XREF Comments
571.48 6 (712)- AB Jm: M1 364y to (5/2)— 207 level; 390y to (9/2)+ 182 level.
591 3 B
619.00 7 (5/2,712,9/2)+ A JT M1 420y to (7/2)+ 198 level.
=630 B
635.67 7 (3/2,512,7/2)+ A Jm: M1 484y to 5/2+ 152 level; possible 636y to 3/2- g.s..
655 3 B
665.11 5 (7712)+ A Jm: M1 484y to (9/2)+ 182 level; M1 423y to (5/2)+ 241.
676 3 B
721.05& 6 (5/2)- A Jm: M1 721y to 3/2— g.s.; M1 693y to 5/2— 29; weak, doubly—placed M1 639y to 7/2— 82
level disfavors J=3/2.
744 .25 6 (5/12,712)+ AB Jm: M1 335y to (5/2)+ 409 level; M1 546y to (7/2)+ 198 level.
754.23 9 A Jm: 602y to 5/2+ 152 level; possible 573y to (9/2)+ 182 level; possible 551y to
(9/2)— 203 level.
778.63% 4 712- A Jm: M1 750y to 5/2— 29; M1 696y to 7/2— 83 level; doubly—placed M1 651y to 9/2— 128
level.
799 3 B
832.09 8 (5/2+,712,9/2+) A J7t 681y to 5/2+ 152 level; 651y to (9/2)+ 182.
839.04 9 (5/2,712,9/2)+ A Jm: M1 536y to 7/2+,9/2+,11/2+ 303 level.
845 3 B
865.66 5 (7/12)- A Jm: M1 658y to (5/2)— 207 level; M1 738y 9/2— 128 level.
885.94 5 (3/2,5/2)+ AB Jm M1(+E2) 743y to (3/2)+ 143 level; 858y to 5/2— 29.
935.91 15 (5/2-,712,9/12+) A Jm: 808y to 9/2— 128 level; 784y to 5/2+ 152 level.
974 3 B
979.67 7 (3/2-,512) A Jr 980y to 3/2— g.s.; 837y to (3/2)+ 143; 408y to (7/2)- 572.
1028 3 B
1047 .32 6 AB Jt: 1047y to 3/2— g.s.; 896y to 5/2+ 152 level.
1063.02 7 A Jr 881y to (9/2)+ 182.
1101.83 9 (7/2,9/2,11/2)+ A Jm M1 920y to (9/2)+ 182 level.
1127 3 B
1185.15 6 (5/2-,712) A J1: 1034y to 5/2+ 152; 982y to (9/2)— 203; 978y to (5/2)— 207.
1225.94 8 AB Jm: 1144y to 7/2— 83; 1045y to (9/2)+ 182.
=1247 B
1321 3 B
1351 3 B
1392.13 8 (5/2,712-) A Jm 1392y to 3/2— g.s.; 1194y to (7/2)+ 198; 821y to (7/2)- 572.
1398 3 B
1479.55 5 (712) AB Jt 1451y to 5/2— 29; 1351y to 9/2— 128; 1298y to (9/2)+ 182; 1070y to (5/2)+ 409.
1519.60 11 AB Jm: 1337y to (9/2)+ 182; 960y to 7/2— 560 level.
1526.03 12 A Jm: 1498y to 5/2— 29.
=1535 B
1577.92 7 (5/12+,712) A Jm: 1232y to (9/2)+ 346 level; 1549y to 5/2— 29 level; 1169y to (5/2)+ 409 level.
1614.21 8 (512,712+) A Jm 1471y to (3/2)+ 143; 1416y to (7/2)+ 198; 1385y to (7/2,9/2)- 228 level.
1655.32 6 (5/12,712+) A J7 1513y to (3/2)+ 143; 1457y to (7/2)+ 198; 1095y to 7/2— 560 level.
1749.73 6 (5/2,712+) A Jm: 1667y to 7/2— 83; 1607y to (3/2)+ 143; 1551y to (7/2)+ 198 level.

t From (t,a) for levels observed in (t,a) only; uncertainties vary between 1 and 3 keV, but evaluator has assigned 3 keV for all
energies adopted from (t,a). 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 50 from least-squares adjusted value), and all unresolved or
multiply—placed lines.

t (A): m3/2[532] band (1997Bu03). Coriolis mixed with 1/2[541] band (1997Bu03). Assignment based on (t,a) reaction cross section
fingerprint.

§ (B): m3/2[651] band (1997Bu03). Coriolis mixed with 1/2[660] band. K=3/2 assignment based on relative E1 branching from J=5/2,

712, 9/2 band members to levels in g.s. band (Alaga rule).

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

@ (D): possible 1 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,a) cross section fingerprint.

& (E): Kn=5/2- band (1997Bu03). possible configuration: 1 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.

CITATION: From NNDC(BNL)
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§7Fr138—3

225
§7Fr138—3

Adopted Levels, Gammas (continued)

y(225|:r)
E(level) eyt 1yt Mult. T st a
28.53 28.51 5 100 M1+E2 0.45 15 750 270
82.50 53.93 5 100 6 M1+E2 0.18 3 22.8
82.558 5 388 10 E2 22.1
128.06 45.5 1 21 3 [M1] 29.6
99.48 1 1008 33 E2 9.2
142.60 114.03 5 28.7 15 E1l 0.349
142.600@ 5 100@ 5 E1l 0.202
151.61 69.12 5 13.6 7 E1l 0.291
123.06 5 45.3 23 E1l 0.290
151.65 5 100.0 E1l 0.174
181.64 30.0%# 0.0089% [E2] 2990
53.68 1 2.08 7 [E1] 0.576
99.15 5 100 13 E1l 0.111
198.22 46.6@ 1 0.64@ 21 [M1] 27.6
70.15 5 5.8 3 [E1] 0.280
115.75 5 12.4 7 E1l 0.337
169.73 5 100 6 E1l 0.132
203.37 21.72 10 8.8 19 [E1] 6.37
120.83 5 100 5 M1+E2 6.4 24
174.908 10 728 22 E2 0.92
207.19 64.6 1 2.75 [E1] 0.349
178.66 5 100 5 M1+E2 1.47 +18-14 1.50 12
207.21 5 36.0 19 M1+E2 1.4 +4-3 0.98 17
228.34 46.6@ 1 25.00 17 (E1) 0.84
145.80 5 100 5 M1+E2 3.5 17
241.36 89.78 1 268 3 M1 4.08
212.85 5 52 3 (E1) 0.0766
241.34 5 100 5 (E1) 0.0569
293.24 94.98 1 4.88 10 M1 3.47
141.65@ 10 2.4@ 10 [M1] 5.61
165.20 5 87 4 [E1] 0.141
264.67 5 100 5 E1l 0.0459
303.23 175.17 5 100 E1l 0.122
330.16 126.80 10 35.4 19 [M1,E2] 5.5 22
131.848 10 1008 5 E1l 0.245
247.60 5 89 4 [M1,E2] 0.7 5
301.5 2 11.9 19 [M1,E2] 0.4 3
330.10 10 40.5 20 [M1,E2] 0.32 21
346.05 104.72 10 10.5 20 [E2] 7.52
142.60@ 10 26@ 3 [E1] 0.202
147.96 10 22 4 M1, E2 3.4 16
164.41 5 52 3 M1+E2 2.4 13
263.56 5 100 5
409.03 202.02 5 78 4 E1l 0.087
210.708 10 248 3 M1 (+E2) 1.1 7
257.38 5 100 5 M1+E2 0.6 4
326.47 10
409.1 2 28 4
424.96 296.80 10 100 5 [M1+E2] 0.4 3
424.9 2 12.0 23
480.07 71.16 10 21.2 24 [M1] 8.01
186.65 3 218 4 M1+E2 1.6 10
251.65 10 12.6 13
298.35 10 100 [M1] 0.696
502.93 295.55 10 100 8 M1 0.714
299.6 2 17 [E2] 0.148
304.7 2 19.2 23
351.38 2 388 9
360.45 10 57 6
503.00%& 10 <52&
559.69 229.45 5 16.8 8 M1 1.44
318.32 10 20.7 10
352.30 10 100 5 M1 0.442
Continued on next page (footnotes at end of table)
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g7Fr13g—4

Adopted Levels, Gammas (continued)

v(?25Fr) (continued)

E(level) eyt 1yt Mult. T a
559.69 356.30 10 52.4 26 M1 0.429
361.55 10 11.1 7
378.05 10 20.7 10
408.10@ 10 22.7@ 16
431.63 10 12.6 13 M1 0.255
476.9% 2 <6.7&
531.10 10 58 3 M1 0.147
571.48 364.10 10 91 5 M1 0.404
368.2 2 30 3 [M1] 0.392
373.40 10 78 4
389.90 10 44 3
419.88 2 1008 11
543.05 10 47 4
619.00 273.07 10 46 4 [M1,E2] 0.5 4
288.80 10 100 6
420.158 20 758 18 M1 0.274
635.67 394.50 10 41 4
483.80@ 10 1000 14 M1 0.188
635.60% 10 <72&
665.11 105.29 10 34 [E1] 0.425
256.20 10 20.9 21
423.65 10 59 M1 0.268
461.55 10 26.0 23
466.90 10 62 4 M1 0.207
483.80@ 10 100@ 7 M1 0.188
537.15% 10 <61&
721.05 240.6% 3 1.38 14 [E1] 0.0573
514.2 2 10.5 17 M1 0.160
517.8 2 2.0 5
638.50% 10 <6.7& M1 0.090
692.60 10 42.5 21 M1 0.0728
721.10 10 100 5 M1 0.0655
744.25 335.45 10 52.0 26 M1 0.505
398.5 2 23 5
414 .1& 2 <22&
451.00 10 44 3
503.00% 10 <54&
537.15% 10 <85&
545.85@ 10 100@ 24 M1 0.137
562.50 10 20 6
600.9 2 33 4
754.23 136.06 5 100 5
551.10% 10 47& 4
572.70% 10 97& 11
602.2 2 25 4
778.63 218.60 10 0.86 6 [M1,E2] 1.0 7
275.65 10 0.54 6 [M1] 0.87
369.65 10 1.58 9
432.54 10 2.56 19
448 .65 10 2.56 14
537.15% 10 <1.98%&
571.40 10 12.7 6 M1 0.121
627.10 10 4.37 23
650.65@ 10 12.1@ 7 M1 0.086
696.20 10 70 3 M1 0.0718
750.15 10 100 5 M1 0.0591
778.70 10 5.9 3
832.09 486.1 2 93 27
590.6 2 38 7
634.0 2 41 6
650.65@ 10 1000 17
680.9 2 54 6
839.04 203.4% 3 148 24 [M1,E2] 1.3 8
Continued on next page (footnotes at end of table)
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§7FT13g=>

Adopted Levels, Gammas (continued)

v(?25Fr) (continued)

E(level) eyt 1yt Mult. T a
839.04 414 .1& 2 <15.1&
535.80 10 100 6 M1 0.144
545.85@ 10 28@ 3 M1 0.137
635.60% 10 <37&
640.8 2 21 7
711.0 2 23.5 24
756.70% 10 <36&
839.2& 2 <55&
865.66 362.75 10 5.2 4 [M1] 0.408
562.50 10 3.9 8
572.70% 10 <13.2&
624.3 2 3.5 4
658.30 10 18.4 10 M1 0.0832
662.30 10 20.7 13
668.05% 10 8.2 4
683.9 2 4.4 5
714.00 10 7.7 4
723.00 10 22.0 10
737.70 10 25.4 13 M1 0.0617
783.40 10 18.7 10 M1 0.0527
837.00@ 10 100@ 6 M1 0.0444
866.0& 2 <3.4&
885.94 141.65@ 10 8@ ¢ [M1,E2] 3.9 18
326.47 10
405.6 2 44 5
476.9% 2 <20.2%&
644.40 10 27.8 23
679.1& 2 <13.1&
734.40 10 55 3
743.35 10 100 5 M1 (+E2) 0.038 23
857.5 2 23 3
885.85 10 58 3
935.91 605.6 2 100 14
784.08 2 §
808.0 2 79 11
979.67 408.10@ 10 34@ 7
828.05 10 27 3
837.00@ 10 100@ 25
951.00 10 55 3
979.6 2 14.1 20
1047.32 292.80 10 13.0 19
326.47 10 92 5
638.50&% 10 <59&
806.2 2 40 3
866.0% 2 <24&
895.7 2 100 15
1047.32 10 77 5
1063.02 127.31& 10 <52&
308.8 2 27 3
397.6 2 39 7
427.65 10 100 6
759.6 2 58 6
834.6 2 47 8
855.5% 2 <35&
859.2 2 35 5
864.5 2 86 6
881.40 10 95 6
1101.83 808.0 2
899.0 2 15.7 17
903.2 2 18
920.30 10 100 5 M1 0.0347
1185.15 319.61 10 37.5 19
566.3 2 23
Continued on next page (footnotes at end of table)
6
CITATION:

Nuclear Data Sheets (1990)

225
§7F 138>

From NNDC(BNL)
program ENSDAT



225
§7Fr138—6

Adopted Levels, Gammas (continued)

v(?25Fr) (continued)

E(level) eyt 1yt E(level) eyt 1yt
1185.15 705.10 10 81 4 1526.03 1374.6& 2 <55&
839.2& 2 <50& 1443.2 2 49 7
855.5% 2 14& 3 1498.0 2 69 7
891.7 2 29.1 25 1577.92 798.7& 2 <28&
978.1 2 16.0 25 942.8 2 14.6 25
981.5 2 29 3 1017.6 2 23
1033.5 2 100 5 1169.2 2 36 3
1102.55 10 41 3 1232.2 2 20 3
1225.94 472.1& 2 <27& 1374.6& 2 <22.9&
801.0 2 39 4 1495.30 10 100 6
1027.4 2 39 8 1549.3 2 22 3
1044.7 2 24 5 1614.21 388.50 10 100 5
1143.65 10 100 6 551.10% 10 <72&
1392.13 412.30 10 65 6 679.1& 2 <38&
727.4 2 44 6 948.9 2 62 6
756.70% 10 <79& 1111.2 2 32 12
821.1 2 41 7 1385.3 2 55 6
1194.1 2 100 9 1416.3 2 50 4
1363.3 2 70 6 1471.2 2 45 8
1392.0 2 35 7 1655.32 470.2 2 27 6
1479.55 758.5 2 16.7 23 823.40 10 84 5
814.1 2 20.9 25 876.7 2 43 6
999.5 2 22.9 22 901.8 2 38 10
1070.48 10 39 3 990.0 2 35 4
1176.2 2 16.0 24 1019.40 10 100 8
1281.3 2 17.1 23 1095.1 2 41 8
1298.03 10 83 4 1229.9 2 32 6
1328.10@ 2 84@ 11 1457.10 10 62 8
1337.40@ 10 34@ 11 1504.4 2 59 5
1351.40 10 63 4 1512.8 2 63 6
1397.00 10 28.7 24 1626.8 2 26 4
1451.16 10 100 6 1749.73 702.40 10 26 3
1519.60 127.31& 10 <40& 917.4 2 11.4 22
472.1& 2 <26& 1028.8 2 26 5
798.7& 2 <40& 1084.2 2 22 3
959.8 2 22 4 1130.9 2 17 6
1173.3 2 48 6 1421.0% 2 18.6 18
1226.7 2 25 5 1508.6 2 27.0 24
1321.4 2 49 4 1551.4 2 29.2 24
1337.40@ 10 100@ 20 1568.10 10 100 6
1526.03 1195.7 2 83 17 1607.3 3 12.2 13
1328.1@ 2 100@ 33 1667.4 2 29.8 22
T From 225Rn p- decay.
¥ Ey values for 136.0y, 668.05y and 1421.0y are at least 50 from expected least—-squares adjusted value for placements indicated.
§ Ppeak 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.
@ Multiply placed; intensity suitably divided.

& Multiply placed; undivided intensity given.
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§7FT13g~7

Adopted Levels, Gammas (continued)

(A) m3/2[532]
band (1997Bu03).

(B) m3/2[651] band (1997Bu03).

(C) possible m1/2[541] mixed band

559.69

B)([T7/2)+

207.19
203.37

9/2)+ 181.64 __ (B)(9/2)+ /
5/2+ 151.61 _ (B)5/2+
(312)+ \ : : /142.60 (B)(3/2)+ \ —v /
9/2— 128.06 (A)9/2— [TT v/ (A)9/2— \ A
_ s 1 Y Y T I )\ I
7/2— 82.50 A)7/2- 1 (A)7/2—
Ti2- 82.50  (A)7/2- N
si2- ]| 28.53 A)5/2— (A)5/2—
1\ I \  —
3/2- Y V" 0.0 (A)3/2— (A)3/2—
225
87F 138
(D) possible m3/2[402] band (E) Kn=5/2- band (1997Bu03).
(1997Bu03).
7/2— 778.63
(512)= 721.05
(C)7/2=
(5/2)—
346.05 (512,7/2,912)+
293.24 (5/2)+
241.36___ (D)(9/2)+
205 (512,7/2)—
(D)(5/2)+

B)(7/2)+
B)(9/2)+
B)5/2+

(C)(5/2)-
/ (C)(9/2)-
/ (B)5/2+

[
(A)orz—  \ y / (A)9/2—

(e r—

T

(A)7/2- (A)7/2—
A)5/2— (A)5/2—
(A)3/2— ! (A)3/2— \
225
87F 138
8
CITATION:

Nuclear Data Sheets (1990)

225
87FT13g~7

From NNDC(BNL)
program ENSDAT



225
§7Fr138—8

CITATION:
Nuclear Data Sheets (1990)

Adopted Levels, Gammas (continued)

Bands for 225Fr

(A) (B) (C) (D)

(E)

7/2—

(5/2)—

(3/2+)

225
87F 138

9

537.15

225
§7Fr138—8
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Adopted Levels, Gammas (continued)

Level Scheme

Intensities: relative photon branching from each level

@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

2V VC .
AR AT
NS SN
SEELOTTSISS o
(5/2,712+) 000 VoS N 1749.73
‘\/‘O‘l)g‘bvb,g){g)g)%’\ "
v oA
PAPIAT A D DA PV Sty D LS &
PASEVEOS o WEPD Yy Ay %
LLOITYOOPSEIR vmma S¥s o S o
O NNG VN Q00500 L
(5/2,7/2+) ,Q/,gloé’ow > VT VSV 1655.32
NOON— S ~N O
CNAEATAR ok R A oS 9 S
(5/2,7/2+) T CHONRONA PSe, S 1614.21
. SROTIINF— Py B ORH R, ¥ 4 )
(5/2+,7/2) VYVNNYNON oA Son 6 Ve Y 1577.92
PP RPN N 05 DN D
S SSENGATICAN 1526.03
-\ VYNNI N IR W, 1519.60
(7/2) 1479.55
(5/2,7/12-) 1392.13
1321
1225.94
(5/2-,712) 1185.15
1127
1063.02
[ ——
1047.32
974
(5/2-,7/2,9/2+) 935.91
(7/2)- 865.66
(5/2+,712,912+) 832.09
72— 778.63
754.23
(5/2)- 721.05
(712)+ 665.11
(3/2,5/2,7/2)+ 635.67
(5/2,712,912)+ 619.00
72— 559.69
(5/2)- 502.93
(5/2-,7/2-) 424.96
(5/2)+ 409.03
9/2)+ 346.05
(5/2,7/12)— 330.16
(712)+ \ [ 293.24
5/2)+ 241.36
(7/2,9/2)— 228.34
(9/2)— 203.37
(7/2)+ A A A 198.22
(9/2)+ [ R \ 181.64
5/2+ / \151.61
(3/2)+ / \ 142.60
72— [ \82.50
5/2- 28.53
3/2- 9.0 3.95 min
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87 138
10
CITATION: From NNDC(BNL)

Nuclear Data Sheets (1990)

program ENSDAT



225 225
§7Fr13g—10 §7Fr13g—10

Adopted Levels, Gammas (continued)

Level Scheme (continued)

Intensities: relative photon branching from each level
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

(5/2,7/2+) 1749.73
(5/2,7/2+) 1655.32
(5/2,7/2+) L 1614.21
A "
+ SRR A Q .
(5/2+,7/2) @,\3:‘39%%@0.&.@“?@‘0 1577.92
'\,'7?\903?\%%&3 %WQVQD‘O{\/'\/W"‘N 1519.60
R R e =0 -
(712) NNNNYNNNSPN 0o o 1479.55
N N Yy © -
Q My, ,\Q S
RO
SOTFENS
(5/2,7/2=) 1392.13
ST T A
Swo Mo 1321
N DY & e
O o~ ‘
OIS TSo.00 Y Ve, &
TSR B0 VI VYES Ve
TV N 2 © S 1225.94
SETRNESEES S
NN @GNS A
(5/2-,7/2) O 1185.15
SPH— Y —
Syvoo o, P SV
PODY I8y 0 VD ¥
O’O’Q’Q)_@‘l)'\/‘ofofoé)b%“?—
(72,9/2.11/2)+ T O O O I [ oo v oy 0 0 © 6 0 3. 1101.83
EAHHARHARY
1063.02
1028
(3/2-,5/2) 979.67
(5/2-,7/2,9/2+) 935.91
(712)- 865.66
(5/2+.7/2,9/2+) 832.09
799
754.23
(5/2)- 721.05
(712)+ 665.11
(3/2,5/2,712)+ / 635.67
(512,712,9/2)+ \ /'619.00
(712)- 571.48
(512,7/2,9/2)+ \ [ 480.07
424.96
(7/2,9/2)—
203.37
7/2)+ 198.22
9/2)+ 181.64
(1/2+) = 44N 181
5/2+ 151.61
(312)+ / \ 142.60
9/2— / 128.06
7/2— / \.82.50
5/2— 28.53
312 0.0 3.95 min
225
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225 225
g7Frizs—11 §7Frizs—11

Adopted Levels, Gammas (continued)

Level Scheme (continued)

Intensities: relative photon branching from each level
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

(5/2,7/2+) 1749.73
(512,7/2+) 1655.32
(512,7/2+) 1614.21
(512+,7/2) 1577.92
1519.60
(712) 1479.55
(5/2,7/2-) 1392.13
1321
1225.94
(5/12-,712) o 1185.15
o
N HEEY
RS e
VN W
(7/2,9/2,11/2)+ v??@c?q‘?cfrég o 1101.83
SO S B N A D
_NOODT oM, —.3“’3@'\/\_; & @ 1047.32
OSP4 T A
oA =S N — — _
SRPEY ~ & oons & Sy vy
(3/2-,512) Q9 © Vo DO _ S v, o o © ® Ny 979.67
(%\Q”:‘g’r\?’s"’ % V»?‘:(Q\L-?Swwwwr\?f\ v Sor PodT o TA VST
(5/12-,7/2,9/2+) B N A N MO A A NI S M A RS 935.91
AN N O N Dy T D00 O OO O IO V2 NS —_—
SO PIROFRLLOY 0 SRR QR0 NSRS, S, o 2.0
3/2,5/2)+ FPNNECGC W PN GAON 0 WO YoV Valn S ¥ 3, wePs 885.94
SRR EEEEEE VNSO Yo @oon oo oo
(7/2)= B O A e R S S S — LN
(5/2,712,9/2)+ AN GGV RPE 839.04
(5/2+,7/2,9/2+) [ \ 832.09
754.23
(512,712)+ \ /744.25
(512)— 721.05
(3/2,5/2,7/2)+ 635.67
(712)— \ '571.48
7/2— \ /559.69
(5/2)- \ 502.93
5/2,7/2,9/2)+ \ /48007
| 424.96
409.03
346.05
330.16

7/2+,9/2+,11/2+ 303.23

(T12)+ 293.24

5/2)+ \ /241.36

5/2)— 207.19

9/2)— 203.37

(7/12)+ \ [ 198.22

(9/2)+ AV A A /181.64

5/2+ 151.61

(3/2)+ ] \ 142.60

9/2— / 128.06

7/2- / \.82.50

5/2- 28.53

3/2- 0.0 3.95 min

235Fr13g
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225
§7Fr13g—12

Adopted Levels, Gammas (continued)

Level Scheme (continued)

Intensities: relative photon branching from each level
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

225
§7Fr13g—12

(5/2,7/2+) 1749.73
(5/2,7/2+) 1655.32
(5/2,7/2+) 1614.21
(512+,712) 1577.92
1519.60
(7/2) 1479.55
(5/2,7/2=) 1392.13
1321
1225.94
(5/2-,7/2) 1185.15
(7/2,9/2,11/2)+ 1101.83
1063.02
1028
. 974
(5/2=,712,9/2+) . Qvfo° 935.91
AN
[SYa%
(312,5/2)+ N S - o oa—- 885.94
9"/“/“’\6@‘ SR — ‘$§’g¥ DB 08, 845
_ —/\Q ........ é’éo“’—:"\?y%' ) f\?@yyvy ’/f’zé—:'\'v'\’ =
712 0,0, NN DO D 9L @ YV, N ~ Q 778.63
RS NN RSN XA RS NS S
\———AN© Vo Q0 Nom DD DY Sy D ¥ INSL—, 5y o I [754.23
SHER QNN CHIG D80 & o By O By T2 :
(5/2,7/2)+ \ COODEVWYED SN vwe ISy oo Y A, ~ [ 74a2s
' LSS = o oSSR o '
(5/2)- N’y"’ﬂpﬁ&ﬁ‘g‘%}?’;}?—g@ W, — . 721.05
Q90,0
(712)+ FIPPIVPY 060 665.11
(312,5/2,712)+ ~FET S —/635.67
> ——— 035.67
(5/2,712,912)+ \ 619.00
(712)- 571.48
7/2- \ /559.69
5/2)— 502.93
5/2,7/2,9/2)+ \ 480.07
(5/2,712,912)+ 480.07
5/2)+ 409.03

(5/2)+

9/2)—

7/2)+

9/2)+ \

(1/2+) AS

5/2+ 151.61

(3/2)+ / \ 142.60

9/2— \ 128.06

7/2— [ \ 82.50

5/2— 28.53

3/2— 0.0 3.95 min

225
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§7F 13513

Adopted Levels, Gammas (continued)

Level Scheme (continued)

Intensities: relative photon branching from each level
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

225
§7Fr13g—13

(5/2,7/2+) 1749.73
(512,7/2+) 1655.32
(5/2,7/2+) 1614.21
(512+,712) 1577.92
1519.60
(712) 1479.55
(5/2,7/2-) 1392.13
1321
1225.94
(5/12-,712) 1185.15
(7/2,9/2,11/2)+ 1101.83
1063.02
1028
974
(5/2-,712,9/2+) 935.91
(712)= 865.66
(5/2+,712,9/2+) 832.09
799
754.23
(5/2)— _ 721.05
o ve @
(7/12)+ —é"@.é"rﬁ\ AN 665.11
VAN N

(712)+
(9/2)+

5/2+
(3/2)+ / \ 142.60
9/2— 128.06
72— / \.82.50
5/2— 28.53
3/2- 0.0 3.95 min
225
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225 225
§7Fri3g—14 §7Fri3g—14

Adopted Levels, Gammas (continued)

Level Scheme (continued)

Intensities: relative photon branching from each level
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

(5/2,712+) 1749.73
(5/2,7/2+) 1655.32
(5/2,7/2+) 1614.21
(5/2+,7/2) 1577.92

1519.60
(7/2) 1479.55
(5/2,7/12=) 1392.13

1321

1225.94
(5/2-,712) 1185.15
(7/2,9/2,11/2)+ 1101.83

1063.02

1028

974
(5/2-,712,9/2+) 935.91
(7/2)- 865.66
(5/2+,7/2,9/2+) 832.09

799

754.23
(5/2)- 721.05
(7/2)+ 665.11

=630

591
7/2— 559.69
(5/2,7/2,9/2)+ 480.07

=448

401

S
(5/2,712)- oo oo 330.16
(712)+ Yoo, o ————— 203.24
QIR SV S0 SN
v PNERSKAS
LS G TV
e/ BRI G00” Qllr r QV=— S ——— 198.22
= QP O S Qom0 o, o |
(9/2)+ | o S 181.64
e — N —
52+ T T Yevygy of % astel
(3/2)+ / v —@9“:_—,{2/"—\ 142.60
9/2— / lé%” & \ 128.06
7/2— / & \.82.50
5/2- v 28.53
312 ! 0.0 3.95 min
225
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225
g7Fr13g—15

Parent 225Rn: E=0.0; Jn=7/2—; T,,,=4.66 min 4; Q(g.s.)=2680 syst; %P~ decay=100.

225Rn B~ Decay 1997Bu03

1997Bu03: 225Fr sources from Isolde mass separator following spallation of UC, target by 600 MeV protons; two HPGe
detectors (FWHM=1.8 keV at 1333); one HPGe x-ray detector (FWHM=0.70 keV at 122 keV); mini—-Orange electron
spectrometer; measured Ey, ly, E(ce), I(ce), yy coin, y—ce coin, parent T,,,. Supersedes 1987BoZP.

2251 Levels

EUeveUT Jrk E(Ievel)T It

0.0 3/2- 409.03 4 (5/2)+

28.53 3 5/2- 424.96 9 (5/2-,712-)
82.50 3 712- 480.07 6 (5/12,7/2,9/12)+
128.06 4 9/2- 502.93 6 (5/2)-
142.60 5 (3/2)+ 559.69 4 712-
151.61 3 5/2+ 571.48 6 (712)-
181.64 4 (9/2)+ 619.00 7 (6/2,712,9/12)+
198.22 4 (7/12)+ 635.67 7 (3/2,5/12,7/2)+
203.37 4 (9/2)- 665.11 5 (7/12)+
207.19 3 (5/2)- 721.05 6 (5/2)-
228.34 5 (7/2,9/12)— 744.25 6 (5/2,712)+
241.36 4 (5/2)+ 754.23 9
293.24 5 (712)+ 778.63 4 712-
303.23 6 712+,9/2+,11/2+ 832.09 8 (5/2+,712,9/2+)
330.16 4 (5/2,712)— 839.04 9 (5/2,712,9/2)+
346.05 4 (9/2)+ 865.66 5 (7/12)-

T From least—-squares adjustment of Ey, omitting the 136.0y, 668.05y and 1421.0y each of which fits its placement very poorly (at
least 50 from least—-squares adjusted value), and all unresolved or multiply—placed lines.

¥ From adopted levels.

B~ radiations

E(Ievel)T Ik
885.94 5 (3/2,5/2)+
935.91 15 (5/2-,712,9/2+)
979.67 7 (3/2-,5/2)

1047 .32 6

1063.02 7

1101.83 9 (7/2,9712,11/2)+
1185.15 6 (5/2-,712)
1225.94 8

1392.13 8 (5/12,712-)
1479.55 5 (712)
1519.60 11

1526.03 12

1577.92 8 (512+,712)
1614.21 8 (512,712+)
1655.32 6 (512,712+)
1749.73 6 (512,712+)

225
g7Fr13g~15

EB~ E(level) IB‘Jr§ Log ftd Comments
(930.3) 1749.73 2.0 6 6.3 6 av EB=3.0E2 12.
(1025) 1655.32 1.7 5 6.5 6 av EB=3.3E2 12.
(1066) 1614.21 1.0 3 6.8 6 av EB=3.5E2 12.
(1102) 1577.92 1.2 4 6.7 5 av EB=3.6E2 12.
(1154) 1526.03 0.69 21 7.0 5 av EB=3.8E2 12.
(1160) 1519.60 1.0 3 6.9 5 av EB=3.9E2 12.
(1200) 1479.55 3.3 9 6.4 5 av EB=4.0E2 12.
(1288) 1392.13 0.83 25 7.1 5 av EB=4.4E2 12.
(1454) 1225.94 0.53 16 7.5 4 av EB=5.0E2 12.
(1495) 1185.15 2.1 6 7.0 4 av EB=5.2E2 13.
(1578) 1101.83 0.74 21 7.5 4 av EB=5.5E2 13.
(1617) 1063.02 1.3 4 7.3 4 av EB=5.7E2 13.
(1633) 1047 .32 1.2 4 7.4 4 av EB=5.7E2 13.
(1700) 979.67 1.5 5 7.3 4 av EB=6.0E2 13.

(1744%) 935.91 0.12 9 8.5 5 av EB=6.2E2 13.
(1794) 885.94 2.6 8 7.2 4 av EB=6.4E2 13.
(1814) 865.66 6.8 19 6.8 4 av EB=6.5E2 13.
(1841) 839.04 1.4 5 7.5 4 av EB=6.6E2 13.
(1848) 832.09 0.39 13 8.0 3 av EB=6.6E2 13.
(1901) 778.63 35 10 6.1 3 av EB=6.8E2 13.
(1926%#) 754.23 0.40 22 8.1 4 av EP=6.9E2 13.
(1936%#) 744.25 1.1 5 7.7 4 av EB=7.0E2 13.
(1959) 721.05 5.1 14 7.0 3 av EB=7.1E2 13.
(2015) 665.11 1.3 4 7.7 3 av EB=7.3E2 13.
(2109) 571.48 1.4 4 7.7 3 av EB=7.7E2 13.
(2120) 559.69 8.4 23 6.9 3 av EB=7.7E2 13.
(2177) 502.93 0.81 25 8.0 3 av EB=8.0E2 13.
(2200) 480.07 1.9 6 7.6 3 av Ep=8.1E2 13.
(2255%#) 424.96 0.9 4 8.0 3 av EB=8.3E2 13.
(2334) 346.05 4.1 15 7.4 3 av EB=8.6E2 13.
(2350%#) 330.16 1.1 6 8.0 4 av Ep=8.7E2 13.
(2387) 293.24 3.9 11 7.5 3 av EB=8.8E2 13.
Continued on next page (footnotes at end of table)
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225 225
§7Fr13g—16 §7F 135~ 16

225Rn B~ Decay 1997Bu03 (continued)

B~ radiations (continued)

ER- E(level) 1p-18 Log ftf Comments
(2452) 228.34 3.7 18 7.5 3 av EB=9.1E2 13.
(2477#) 203.37 5 3 7.4 4 av E=9.2E2 13.
(2482) 198.22 4.3 14 7.5 3 av EP=9.2E2 13.
(2498%) 181.64 73 7.3 3 av EP=9.3E2 13.
(2528) 151.61 3.0 10 7.7 3 av EP=9.4E2 13.
(2537) 142.60 3.1 9 g.9lu 4 av EP=9.1E2 13.
(2552#) 128.06 95 7.2 4 av EP=9.5E2 13.

T From intensity balance at level, assigning (1/2)1£(1/2)1 at each placement for doubly—placed transitions whose intensity
division has not been determined.

¥ calculated assuming an uncertainty of 300 keV in Q value.

§ For B~ intensity per 100 decays, multiply by 1.0.
Existence of this branch is questionable.

y(*?°Fr)

Iy normalization: from Z(I(y+ce) to g.s.)=100; this assumes negligible B~ feeding of the 3/2— g.s. from the 7/2—-
parent (AJ=2, AT=no).

Ey E(level) Iy& Mult. T [ o I(y+ce)& Comments
21.72 10 203.37 12.2 26 [E1] 6.37 a(L)=4.75; a(M)=1.22.
28.51 5 28.53 12.2 22 M1+E2 0.45 15 750 270 a(L)=553 265; a(M)=145 71.

%1y=0.087 22 assuming
adopted normalization.

Mult.: a(M)exp=89 6,
a(N)exp=35.7 26.

3: 0.32 2 from a(M)exp;
0.37 from a(N)exp.
However, intensity
balance at the 29 level
implies a lower limit
for a(exp) of 1.1E3 2
and this corresponds to
4=0.6, so the evaluator
adopts 08=0.45 15.

30.00@ 181.64 @ [E2] 2990 400 a(L)=2.21E3; a(M)=589.
45.5% 1 128.06 32 5 [M1] 29.6 a(L)=22.5; a(M)=5.37.

Mult.: (a(L1l)exp+a(L2)exp)<37.
46.62 1 198.22 62 2 [M1] 27.6 a(L)=21.0; a(M)=5.00.

Mult.: (a(L1l)exp+a(L2)exp)<196,
a(M)exp<10.0 for
doubly-placed vy.

228.34 292 2 (E1) 0.84 a(L)=0.634; a(M)=0.154.

Mult.: (a(L1l)exp+a(L2)exp)<40.5,
a(M)exps<2.1 for
doubly—placed y
dominated by this
transition; not M1 from
level scheme.

53.68 1 181.64 308 10 [E1] 0.576 a(L)=0.435; a(M)=0.105;
a(N+..)=0.0350.

Continued on next page (footnotes at end of table)
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225 225
§7Fr13s—17 §7F 1317

225Rn B~ Decay 1997Bu03 (continued)

v(?25Fr) (continued)

Ey E(level) Iy& Mult.t 5 a Comments

53.93% 5 82.50 210 12 M1+E2 0.18 3 22.8 a(L)=17.1 12; a(M)=4.2 3;

a(N+..)=1.48 12.

Mult.: (a(L1l)exp+a(L2)exp)=13.4 10,
a(L3)exp=3.5 3, a(M)exp=4.3 3,
a(N)exp<1.8.

d: from 8=0.17 3 from a(L)exp=16.9 10
and 0.19 3 from a(M)exp. Note that
8<0.13 from a(L12)exp and 8=0.250 12
from a(L3)exp. 1997Bu03 adopted
5=0.31 4 from these data, however.

X58.0 1 13.6 17
X62.48 5 30.3 15
64.6 1 207.19 10.0 19 [E1] 0.349 a(L)=0.264; a(M)=0.0637;
a(N+..)=0.0212.
69.12# 5 151.61 136 7 E1l 0.291 a(L)=0.220; a(M)=0.0531;
a(N+..)=0.0177.
Mult.: (a(L1l)exp+a(L2)exp)<1.8.
70.15#% 5 198.22 54 3 [E1] 0.280 a(L)=0.212; a(M)=0.0510;
a(N+..)=0.0170.
71.16 10 480.07 20.1 23 [M1] 8.01 a(L)=6.06; a(M)=1.44; a(N+..)=0.51.
82.555 5 82.50 808 20 E2 22.1 a(L)=16.2; a(M)=4.36; a(N+..)=1.54.
Mult.: (a(L1l)exp+a(L2)exp)=8 3,
a(L3)exp=6.1 23, a(M)exp=5.4 20.
89.78 1 241.36 268 3 M1 4.08 a(L)=3.09; a(M)=0.737; a(N+..)=0.260.
Mult.: (a(L1l)exp+a(L2)exp)=2.0 3.
94.98 1 293.24 148 3 M1 3.47 a(L)=2.62; a(M)=0.625; a(N+..)=0.221.
Mult.: (a(Ll)exp+a(L2)exp)=1.8 5.
99.15 5 181.64 1500 200 El 0.111 a(L)=0.084; a(M)=0.0201;

a(N+..)=0.00684.
Mult.: (a(L1l)exp+a(L2)exp)<0.62,
a(L3)exp<0.31, a(M)exp<0.21.
99.48 1 128.06 1508 50 E2 9.2 a(L)=6.74; a(M)=1.82; a(N+..)=0.646.
Mult.: (a(L1l)exp+a(L2)exp)=4.8 16,
a(L3)exps<3.1, a(M)exps<2.1.

104.72 10 346.05 16 3 [E2] 7.52 a(K)=0.307 10; a(L)=5.28 16;
a(M)=1.43 5; a(N+..)=0.507 16.

105.29 10 665.11 24 3 [E1] 0.425 a(K)=0.330; a(L)=0.0716; a(M)=0.0172;
a(N+..)=0.00584.

114.03% 5 142.60 157 8 E1l 0.349 a(K)=0.272; a(L)=0.0580; a(M)=0.0139;

a(N+..)=0.00473.
Mult.: (a(L1l)exp+a(L2)exp)<0.2,
a(M)exp<0.29.
115.75% 5 198.22 116 6 El 0.337 a(K)=0.263; a(L)=0.0558; a(M)=0.0133;
a(N+..)=0.00455.
Mult.: (a(L1l)exp+a(L2)exp)<0.54.
120.83# 5 203.37 139 7 M1+E2 6.4 24 a(K)=4 4; a(L)=3.E1 3; a(M)=9 9;
a(N+..)=3 4.
Mult.: a(K)exp=6 2,
(a(L1)exp+a(L2)exp)=1.6 1.
123.06% 5 151.61 453 23 E1l 0.290 a(K)=0.228; a(L)=0.0475; a(M)=0.0113;
a(N+..)=0.00387.
Mult.: (a(L1l)exp+a(L2)exp)<0.34,
a(L3)exp<0.10, a(M)exp<0.25.
126.80 10 330.16 26.2 14 [M1,E2] 5.5 22 a(K)=3 3; a(L)=1.7 6; a(M)=0.43 16;
a(N+..)=0.15 6.

127.31P 10 1063.02 17b 3
1519.60 17b 3

131.848# 10 330.16 748 4 E1l 0.245 a(K)=0.193; a(L)=0.0396; a(M)=0.0095;

a(N+..)=0.00323.
Mult.: (a(L1l)exp+a(L2)exp)<0.07.

136.06%# 5 754.23 47 .5 24

141.652 10 293.24 72 3 [M1] 5.61 a(K)=4.51; a(L)=0.828; a(M)=0.198;
a(N+..)=0.0697.

Continued on next page (footnotes at end of table)
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225Rn B~ Decay 1997Bu03 (continued)

v(?25Fr) (continued)

Ey E(level) Iy& Mult.t 5 a Comments
141.652 10 885.94 8a 6 [ML,E2] 3.9 18 a(K)=2.4 21; a(L)=1.1 3; a(M)=0.28 8;
a(N+..)=0.10 3.
142.60%2a 5 142.60 5472 28 El 0.202 a(K)=0.160; a(L)=0.0323; a(M)=0.00770;

a(N+..)=0.00263.

Mult.: a(K)exp<0.11,
(a(L1l)exp+a(L2)exp)<0.04,
a(M)exp<0.07.

142.602 10 346.05 402 5 [E1] 0.202 a(K)=0.160; a(L)=0.0323; a(M)=0.00770;
a(N+..)=0.00263.
145.80% 5 228.34 116 6 M1+E2 3.5 17 a(K)=2.2 20; a(L)=0.96 20;

a(M)=0.25 7; a(N+..)=0.088 24.
Mult.: a(K)exp<2.0,
(a(L1l)exp+a(L2)exp)=1.0 5.
147.96 10 346.05 33 6 M1,E2 3.4 16 a(K)=2.119; a(L)=0.91 18;
a(M)=0.23 6; a(N+..)=0.083 22.
Mult.: (a(Ll)exp+a(L2)exp)=1.3 4.
151.65% 5 151.61 1000 E1l 0.174 a(K)=0.138; a(L)=0.0275; a(M)=0.00656;
a(N+..)=0.00224.
Mult.: a(K)exp<1.1,
(a(L1)exp+a(L2)exp)=<0.05,
a(L3)exp<0.01, a(M)exp<0.10.
164.41% 5 346.05 79 4 M1+E2 2.4 13 a(K)=1.6 14; a(L)=0.61 7; a(M)=0.16 3;
a(N+..)=0.055 10.
Mult.: a(K)exp=2.2 5,
(a(L1l)exp+a(L2)exp)<1.3.
165.20# 5 293.24 255 13 [E1] 0.141 a(K)=0.112; a(L)=0.0221; a(M)=0.00525;
a(N+..)=0.00179.
Mult.: a(K)exp<4.5,
(a(L1l)exp+a(L2)exp)<0.41,
a(M)exp<0.47.
169.73 5 198.22 932 56 El 0.132 a(K)=0.105; a(L)=0.0206; a(M)=0.00490;
a(N+..)=0.00167.
Mult.: a(K)exp<0.66,
(a(L1l)exp+a(L2)exp)<0.02,
a(M)exp<0.04.
174.908 10 203.37 1008 30 E2 0.92 a(K)=0.214 7; a(L)=0.520 16;
a(M)=0.140 5; a(N+..)=0.0493 15.
Mult.: a(K)exp=0.33 13.
175.17# 5 303.23 136 32 E1l 0.122 a(K)=0.097; a(L)=0.0190; a(M)=0.00452;
a(N+..)=0.00154.
Mult.: a(K)exp<0.92,
(a(L1l)exp+a(L2)exp)<0.60,
a(M)exp<0.03.
178.66% 5 207.19 367 18 M1+E2 1.47 +18-14 1.50 12 a(K)=0.88 11; a(L)=0.459 3;
a(M)=0.119 2; a(N+..)=0.0420 5.
Mult.: a(K)exp=0.88 10,
(a(Ll)exp+a(L2)exp)=0.27 5,
a(M)exp<0.12.
3: from a(K)exp.
186.68 3 480.07 208 4 M1+E2 1.6 10 a(K)=1.110; a(L)=0.385 8;
a(M)=0.098 8; a(N+..)=0.034 3.
Mult.: a(K)exp=0.54 15.
202.02% 5 409.03 48.2 24 E1l 0.087 a(K)=0.0694 21; a(L)=0.0132 4;
a(M)=0.00314 10; a(N+..)=0.00107 4.
Mult.: a(K)exp=2.4 9,
(a(Ll)exp+a(L2)exp)<0.37.
203.4% 3 839.04 108 3 [M1,E2] 1.3 8 a(K)=0.9 8; a(L)=0.284 13;
a(M)=0.0718 10; a(N+..)=0.0252 4.

Continued on next page (footnotes at end of table)
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Ey

E(level)

225Rn B~ Decay

1997Bu03 (continued)

v(?25Fr) (continued)

Mult.t 3 a

225
§7Fr13g—19

Comments

207.21% 5

210.708 10

212.85% 5

218.60 10

229.45% 5

240.68 3

241.34% 5

247.60% 5

251.65 10
256.20 10

257.38% 5

263.56% 5

264.67% 5

273.07 10

275.65 10

288.80% 10

292.80 10
295.55% 10

296.80% 10

298.35% 10

CITATION:

207

409.

241.

778 .

559.

721.

241.

330.

480 .
665 .

4009.

346 .

293.

619.

778.

619.

1047.
502.

424 .

480 .

.19

03

36

63

69

05

36

16

07
11

03

05

24

00

63

00

32
93

96

07

Nuclear Data Sheets (1990)

132

7

158 2

51.

18.

51.

68

99

66

12.
14.

62

152

292

12.

11.

27.

104

95

2 26

4 13

8 26

2

14

M1+E2

M1 (+E2) 1.1 7

(E1) 0.0766

[M1,E2] 1.0 7

M1 1.44

[E1] 0.0573

(E1) 0.0569

[M1,E2] 0.7 5

[M1,E2] 0.6 4

M1+E2 0.6 4

E1l 0.0459

[M1,E2] 0.5 4

[M1] 0.87

[E1] 0.0376

M1 0.714

[M1+E2] 0.4 3

[M1] 0.696

Continued on next page (footnotes at end of table)
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1.4 +4-3 0.98 17

a(K)=0.62 16; a(L)=0.261 5
a(M)=0.0672; a(N+..)=0.0236.

Mult.: a(K)exp=0.62 15,
(a(L1l)exp+a(L2)exp)<0.43,
a(M)exp<0.08.

3: from a(K)exp.

a(K)=0.8 7; a(L)=0.251 18
a(M)=0.0634 8; a(N+..)=0.0222 2.

Mult.: a(K)exp=1.4 3.

a(K)=0.0613; a(L)=0.0116
a(M)=0.00276; a(N+..)=0.00094

Mult.: a(K)exp<0.18 consistent with E1
or E2; An=yes from level scheme.

a(K)=0.7 6; a(L)=0.222 21
a(M)=0.056 2; a(N+..)=0.0195 7.

a(K)=1.16; a(L)=0.212; a(M)=0.0504
a(N+..)=0.0176

Mult.: a(K)exp=1.0 3 or 1.8 7.

a(K)=0.0460; a(L)=0.0085
a(M)=0.00203; a(N+..)=0.00069

a(K)=0.0457 14; a(L)=0.0085 3;
a(M)=0.00202 6; a(N+..)=0.00069 2.

Mult.: a(K)exp=<0.37,
(a(L1)exp+a(L2)exp)<0.11 consistent
with E1 or E2. An=yes from level
scheme.

a(K)=0.5 5; a(L)=0.15 3; a(M)=0.036 5;
a(N+..)=0.0127 15.

Mult.: a(K)exp<1.6,
(a(L1l)exp+a(L2)exp)<0.19.

a(K)=0.5 4; a(L)=0.13 3; a(M)=0.032 5
a(N+..)=0.0114 16.

a(K)=0.5 4; a(L)=0.13 3; a(M)=0.032 5;
a(N+..)=0.0112 16.

Mult.: a(K)exp=0.65 10,
(a(L1l)exp+a(L2)exp)<0.19.

Mult.: a(K)exp<0.23,
(a(L1)exp+a(L2)exp)<0.05; consistent
with E1 or E2.

a(K)=0.0370; a(L)=0.00677
a(M)=0.00161; a(N+..)=0.00055

Mult.: a(K)exp<0.12,
(a(L1l)exp+a(L2)exp)<0.03.

a(K)=0.4 4; a(L)=0.106 25
a(M)=0.026 5; a(N+..)=0.0092 17.

a(K)=0.697 21; a(L)=0.127 4
a(M)=0.0302 9; a(N+..)=0.0106 4

a(K)=0.0304 10; a(L)=0.00549 17
a(M)=0.00130 4; a(N+..)=0.00045 1.

a(K)=0.576; a(L)=0.105; a(M)=0.0249
a(N+..)=0.0087.

Mult.: a(K)exp=0.48 13,
(a(L1l)exp+a(L2)exp)<0.27.

a(K)=0.32 25; a(L)=0.081 23
a(M)=0.020 5; a(N+..)=0.0070 16.

Mult.: a(K)exp<0.35,
(a(L1l)exp+a(L2)exp)<0.13.

a(K)=0.561 17; a(L)=0.102 3;
a(M)=0.0242 8; a(N+..)=0.0085 3.

Mult.: a(K)exp=0.51 13 and 0.60 6,
(a(L1l)exp+a(L2)exp)=0.12 2.

From NNDC(BNL)
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225Rn B~ Decay

225
§7Fr135—20

1997Bu03 (continued)

v(?25Fr) (continued)

Ey E(level) Iy& Mult.t a Comments
299.6 2 502.93 8.9 14 [E2] 0.148 a(K)=0.0708 22; a(L)=0.0567 17; a(M)=0.0149 5;
a(N+..)=0.00527 16.
301.5 2 330.16 8.8 14 [M1,E2] 0.4 3 a(K)=0.31 24; a(L)=0.077 22; a(M)=0.019 5;
a(N+..)=0.0067 16.
304.7 2 502.93 10.2 12
308.8 2 1063.02 10.5 12
318.32% 10 559.69 64 3 Mult.: a(K)exp<0.22, (a(L1l)exp+a(L2)exp)<0.08.
319.61% 10 1185.15 29.6 15
326.47% 10 409.03
885.94
1047 .32 49.5 25
330.10% 10 330.16 30.0 15 0.32 21 a(K)=0.24 19; a(L)=0.058 19; a(M)=0.014 4;
a(N+..)=0.0050 14.
335.45% 10 744 .25 26.0 13 M1 0.505 a(K)=0.408; a(L)=0.0738; a(M)=0.0175; a(N+..)=0.00613.
Mult.: a(K)exp=0.37 4.
351.38 2 502.93 208 5
352.30% 10 559.69 309 15 M1 0.442 a(K)=0.357; a(L)=0.0645; a(M)=0.0153; a(N+..)=0.00536.
Mult.: a(K)exp=0.33 2 and 0.34 5,
(a(L1l)exp+a(L2)exp)=0.070 3.
356.30% 10 559.69 162 8 M1 0.429 a(K)=0.346; a(L)=0.0626; a(M)=0.0149; a(N+..)=0.00520.
Mult.: a(K)exp=0.36 2, (a(L1l)exp+a(L2)exp)=0.09 1.
360.45 10 502.93 30 3 Mult.: a(K)exp<0.06; consistent with E1 or E2.
361.55 10 559.69 34.4 21
362.75 10 865.66 20.0 16 [M1] 0.408 a(K)=0.330 10; a(L)=0.0596 18; a(M)=0.0142 5;
a(N+..)=0.00495 15.
364.10% 10 571.48 52.1 26 M1 0.404 a(K)=0.326; a(L)=0.0590; a(M)=0.0140; oa(N+..)=0.00490.
Mult.: a(K)exp=0.50 4, (a(L1l)exp+a(L2)exp)<0.14.
X366.92% 10 57 3 M1 0.396 a(K)=0.319; a(L)=0.0577; a(M)=0.0137; a(N+..)=0.00480.
Mult.: a(K)exp=0.54 4.
368.2 2 571.48 17.0 17 [M1] 0.392 a(K)=0.316 10; a(L)=0.0572 18; a(M)=0.0136 4;
a(N+..)=0.00475 15.
369.65% 10 778.63 34.0 19
373.40% 10 571.48 44.6 22 Mult.: a(K)exp<0.32, (a(L1l)exp+a(L2)exp)<0.09.
378.05% 10 559.69 64 3 Mult.: a(K)exp<0.22, (a(L1)exp+a(L2)exp)<0.06.
388.50 10 1614.21 34.3 17
389.90% 10 571.48 24.9 16
394.50 10 635.67 14.8 15 [M1,E2] 0.20 13 a(K)=0.15 12; a(L)=0.034 14; a(M)=0.008 3;
a(N+..)=0.0029 11.
397.6 2 1063.02 14.8 25
398.5 2 744 .25 11.5 26
405.6% 2 885.94 45 5
408.102 10 559.69 7048 5 Mult.: a(K)exp<0.16.
979.67 342 7 Mult.: a(K)exp<0.34.
409.1 2 409.03 17.2 23
412.30 10 1392.13 20.7 18
414.1b 2 744.25 9.3b 14
839.04 9.3b 14
419 .88% 2 571.48 578 6 Mult.: a(K)exp<0.16.
420.158 20 619.00 218 5 M1 0.274 a(K)=0.222; a(L)=0.0399; a(M)=0.0095; a(N+..)=0.00332.
Mult.: a(K)exp=0.4 13.
423.65% 10 665.11 41.3 21 M1 0.268 a(K)=0.217; a(L)=0.0390; a(M)=0.0093; a(N+..)=0.00325.
Mult.: a(K)exp=0.33 7.
424.9 2 424 .96 12.5 24
427.65% 10 1063.02 38.3 22
431.63% 10 559.69 39 4 M1 0.255 a(K)=0.206; a(L)=0.0371; a(M)=0.0088; a(N+..)=0.00309.
Mult.: a(K)exp=0.40 5.
432.54% 10 778.63 55 4 Mult.: a(K)exp<0.29.
448.65% 10 778.63 55 3 Mult.: a(K)exp<0.10.
451.00 10 744 .25 22.0 16
461.55 10 665.11 18.2 16
466.90 10 665.11 43.3 22 M1 0.207 a(K)=0.167; a(L)=0.0301; a(M)=0.00714; a(N+..)=0.00250.
Mult.: a(K)exp=0.19 3.
470.2 2 1655.32 10.4 22
Continued on next page (footnotes at end of table)
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225Rn B~ Decay

1997Bu03 (continued)

v(?25Fr) (continued)

225
§7F 138~

Ey E(level) Iy& Mult.t a
472.1b 2 1225.94 11.0b 22
1519.60 11.0b 22
476.9b 2 559.69 18.7b 19
885.94 18.7b 19
X482.1 2 15 5
483.802 10 635.67 362 5 M1 0.188 a(K)=0.152; a(L)=0.0273; a(M)=0.00649; a(N+..)=0.00227.

Mult.: a(K)exp=0.52 if entire I(ce) for doublet is
assigned to this placement. a(K)exp=0.18 for
doublet.

665.11 702 5 M1 0.188 a(K)=0.152; a(L)=0.0273; a(M)=0.00649; a(N+..)=0.00227.

Mult.: a(K)exp=0.27 if entire I(ce) for doublet is
assigned to this placement. a(K)exp=0.18 for
doublet.

X484 .7 2 22 5
486.1 2 832.09 28 8
503.000 10 502.93 25.20 20
744 .25 25.20 20
514.2 2 721.05 50 8 M1 0.160 Mult.: a(K)exp=0.26 6.
a(K)=0.129; a(L)=0.0232.
517.8 2 721.05 9.6 23
X521.0 2 15.7 19
531.10# 10 559.69 180 M1 0.147 a(K)=0.119; a(L)=0.0213.
Mult.: a(K)exp=0.13 1, (a(L1l)exp+a(L2)exp)=0.02 1.
X534.25 10 25.0 18
535.80% 10 839.04 71 M1 0.144 a(K)=0.116; a(L)=0.0208.
Mult.: a(K)exp=0.15 2.
537.150 10 665.11 40.5b 21 Mult.: a(K)exp<0.05.
744 .25 40.50 21
778.63 40.50 21
543.05% 10 571.48 26.8 20
545.85%#a 10 744 .25 50.02 20 M1 0.137 a(K)=0.110; a(L)=0.0198.

Mult.: a(K)exp=0.19, a(L12)exp=0.04 if entire I(ce)
for doublet is assigned to this placement.
a(K)exp=0.14 for doublet.

839.04 20.02 20 M1 0.137 a(K)=0.110; a(L)=0.0198.

Mult.: a(K)exp=0.47 if entire I(ce) for doublet is
assigned to this placement. a(K)exp=0.14 for
doublet.

551.10P 10 754.23 22.5b 21
1614.21 22.5b 21
X561.3 2 12 3
562.50 10 744 .25 10 3
865.66 15 3
566.3 2 1185.15 17.9 22
571.40% 10 778.63 272 13 M1 0.121 a(K)=0.098; a(L)=0.0175.
Mult.: a(K)exp=0.10 1 and 0.11 3,
(a(L1l)exp+a(L2)exp)=0.021 2.
572.70b 10 754.23 460 5
865.66 460 5
X587.7 2 11.4 20
590.6 2 832.09 11.5 20
600.9 2 744 .25 16.6 19
602.2 2 754.23 12.0 19
605.6 2 935.91 17.0 23
X614.8 2 15.3 21
624.3 2 865.66 13.4 17
627.10% 10 778.63 94 5 Mult.: a(K)exp<0.023.
634.0 2 832.09 12.3 19
635.600 10 635.67 23.9b 20
839.04 23.90 20
638.50#b 10 721.05 29.6b 22 M1 0.090 a(K)=0.0729; a(L)=0.0130.
Mult.: a(K)exp=0.10 3.
1047.32 29.6P 22

CITATION:
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225Rn B~ Decay 1997Bu03 (continued)

v(?25Fr) (continued)

225
§7Fr138—22

Ey E(level) Iy& Mult.t a Comments
640.8 2 839.04 15 5
644.40% 10 885.94 28.4 23
650.65%a 10 778.63 2602 14 M1 0.086 a(K)=0.0694; a(L)=0.0124.
Mult.: a(K)exp=0.071 6, (a(L1l)exp+a(L2)exp)<0.012.
832.09 302 5 Mult.: a(K)exp<0.69.
658.30% 10 865.66 71 4 M1 0.0832 a(K)=0.0673; a(L)=0.0120.
Mult.: a(K)exp=0.10 1.
662.30% 10 865.66 80 5
668.05% 10 865.66 31.7 16
679.1b 2 885.94 11.1b 22
1614.21 11.1b 22
680.9 2 832.09 16.1 18
683.9 2 865.66 16.8 19
692.60% 10 721.05 202 10 M1 0.0728 a(K)=0.0589; a(L)=0.0105.
Mult.: a(K)exp=0.077 9.
696.20% 10 778.63 1510 70 M1 0.0718 a(K)=0.0581; a(L)=0.0104.
Mult.: a(K)exp=0.052 2, (a(L1l)exp+a(L2)exp)<0.009.
702.40 10 1749.73 22.3 24
705.10# 10 1185.15 64 3
711.0% 2 839.04 16.7 17
714.00 10 865.66 29.7 17
X718.0 2 19.9 20
721.10% 10 721.05 475 23 M1 0.0655 o (K)=0.0530; a(L)=0.0094.
Mult.: a(K)exp=0.046 7, (a(L1l)exp+a(L2)exp)=0.008 1.
723.00% 10 865.66 85 4 Mult.: a(K)exp<0.08.
727 .4 2 1392.13 14.1 20
X729.9 2 12.5 20
734.40% 10 885.94 56 3
737.70% 10 865.66 98 5 M1 0.0617 a(K)=0.0499; a(L)=0.0089.
Mult.: a(K)exp=0.041 9.
743.35% 10 885.94 102 5 M1 (+E2) 0.038 23 a(K)=0.030 19; a(L)=0.006 3.
Mult.: a(K)exp=0.04 1.
750.15% 10 778.63 2150 110 M1 0.0591 a(K)=0.0478; a(L)=0.0085.
Mult.: a(K)exp=0.040 2, (a(L1l)exp+a(L2)exp)=0.007,
a(M)exp<0.002.
756.700 10 839.04 22.90 23
1392.13 22.9b 23
758.5 2 1479 .55 14.9 20
759.6 2 1063.02 22.4 22
x768.60% 10 71 5
778.70% 10 778.63 127 6 Mult.: a(K)exp=0.004 3.
783.40% 10 865.66 72 4 M1 0.0527 a(K)=0.0427; a(L)=0.00758.
Mult.: a(K)exp=0.052 9.
784.08 2 935.91 §
X788.8 2 17.3 24
X790.70 10 30 3
X795.3 2 19.7 20
798.7b 2 1519.60 18.4b 17
1577.92 18.4b 17
801.0 2 1225.94 19.7 22
X804.6 2 24.0 18
806.2 2 1047 .32 21.7 17
808.0 2 935.91 13.5 18
1101.83
X812.6 14.5 16
814.1 2 1479 .55 18.6 22
X815.5 2 16.2 26
X817.70 10 38.0 24
821.1 2 1392.13 13.0 23
823.40 10 1655.32 32.8 21
X826.25 10 31.5 21
828.05 10 979.67 27 3
834.6 2 1063.02 18 3
Continued on next page (footnotes at end of table)
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225Rn B~ Decay 1997Bu03 (continued)

v(?25Fr) (continued)

225
§7Fr13g—23

Ey E(level) Iy& Mult.t a Comments
837.00#a 10 865.66 3862 25 M1 0.0444 a(K)=0.0359; a(L)=0.00637
Mult.: a(K)exp=0.045 4.
979.67 1002 25 Mult.: a(K)exp<0.17.
839.2b 2 839.04 32b
1185.15 32b 7
X844.90 10 32.5 24
855.5b 2 1063.02 10.8b 26
1185.15 10.8P 26
857.5 2 885.94 23 3
859.2 2 1063.02 13.5 21
864.5 2 1063.02 33.1 22
866.0b0 2 865.66 10.4b 25
1047.32 10.4b 25
876.7 2 1655.32 16.9 22
881.40 10 1063.02 36.4 22
885.85% 10 885.94 59 3
891.7 2 1185.15 23.3 20
895.7 2 1047.32 54 8
899.0 2 1101.83 11.9 13
901.8 2 1655.32 15 4
903.2 2 1101.83 14 4
X915.70 10 30.8 19
917.4 2 1749.73 9.9 19
920.30 10 1101.83 76 4 M1 0.0347 a(K)=0.0281; a(L)=0.00497
Mult.: a(K)exp=0.06 3.
X937.4 2 17.0 17
X941.0 2 11.6 16
942.8 2 1577.92 10.5 18
948.9 2 1614.21 21.3 21
951.00 10 979.67 54.8 27
X956.1 2 12.9 20
959.8 2 1519.60 11.0 20
X974.6 2 28.1 22
978.1 2 1185.15 12.6 20
979.6 2 979.67 14.1 20
981.5 2 1185.15 23.2 23
990.0 2 1655.32 13.8 15
X997.20 10 33.7 25
999.5 2 1479 .55 20.4 20
X1002.5 2 24.4 24
X1011.1 2 13.0 23
X1015.45 10 48 3
1017.6 2 1577.92 16.5 26
1019.40 10 1655.32 39 3
1027.4 2 1225.94 20 4
1028.8 2 1749.73 23 4
1033.5 2 1185.15 79 4
1044.7 2 1225.94 12.3 25
1047.32 10 1047.32 41.8 26
X1067.52 10 29.0 18
1070.48 10 1479.55 34.9 24
1084.2 2 1749.73 18.9 24
X1093.3 2 13 3
1095.1 2 1655.32 16 3
X1099.2 2 14.1 21
1102.55 10 1185.15 32.3 26
X1104.2 2 16.0 26
1111.2 2 1614.21 11 4
X1115.8 2 18.5 18
X1126.6 2 11.7 26
X1129.6 2 26 5
1130.9 2 1749.73 15 5
X1141.23 10 35.4 25
Continued on next page (footnotes at end of table)
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225Rn B~ Decay 1997Bu03 (continued)

v(?25Fr) (continued)

Ey E(level) Iy& Ey E(level) Iy&
1143.65 10 1225.94 51 3 1495.30 10 1577.92 72 4
1169.2 2 1577.92 25.9 24 1498.0 2 1526.03 20.6 21
1173.3 2 1519.60 24 3 X1502.1 2 20.2 21
1176.2 2 1479 .55 14.2 21 1504.4 2 1655.32 23.1 21
1194.1 2 1392.13 32 3 1508.6 2 1749.73 23.5 21
1195.7 2 1526.03 25 5 1512.8 2 1655.32 24.7 22
X1215.2 2 34 3 X1522.83 10 47 3
X1219.8 2 21.7 26 X1525.3 2 12.7 15
1226.7 2 1519.60 12.4 25 1549.3 2 1577.92 15.7 21
1229.9 2 1655.32 12.3 22 1551.4 2 1749.73 25.4 21
1232.2 2 1577.92 14.3 22 X1553.9 2 23 4
X1257.8 2 17.8 21 X1555.6 2 17 4
X1261.5 2 12.7 17 X1563.7 2 10.0 20
X1273.00 10 43 5 1568.10 10 1749.73 87 5
1281.3 2 1479 .55 15.2 20 X1582.90 10 37 4
X1291.8 2 31 3 X1601.8 2 15.9 16
1298.03 10 1479 .55 74 4 1607.3 3 1749.73 10.6 11
X1301.6 2 13.7 18 X1609.8 2 25.3 20
X1308.42 10 33.7 26 X1623.5 2 7.2 19
X1314.88 10 76 4 1626.8 2 1655.32 10.3 16
X1317.3 2 23.2 19 X1635.2 2 15.7 16
1321.4 2 1519.60 24.6 19 X1642.4 2 27.2 20
1328.12 2 1479 .55 752 10 X1646.5 2 17.5 16

1526.03 302 10 X1654.3 2 8.4 15
1337.402 10 1479 .55 302 10 X1663.5 5 6.0 13
1519.60 502 10 1667 .4 2 1749.73 25.9 19
1351.40 10 1479 .55 56 4 X1672.5 2 14.9 15
X1361.0 2 14.3 19 X1682.5 5 10.9 14
1363.3 2 1392.13 22.4 18 X1692.0 2 8.1 19
X1371.6 2 24.1 19 X1694.5 2 27.0 20
1374.6b 2 1526.03 14.7b 18 X1698.2 5 9.1 19
1577.92 14.7b 18 X1700.2 5 11.8 19
1385.3 2 1614.21 18.9 19 X1703.5 5 12.2 18
X1389.3 2 17.1 20 X1734.1 5 8.9 19
1392.0 2 1392.13 11.3 22 X1794.0 5 7.1 14
1397.00 10 1479 .55 25.5 21 X1796.1 5 6.3 12
1416.3 2 1614 .21 17.0 15 X1809.7 5 7.6 15
1421.0% 2 1749.73 16.2 16 X1814.7 5 5.0 10
X1423.2 2 18.4 16 X1818.3 5 7.5 15
1443.2 2 1526.03 14.6 22 X1828.6 5 7.8 17
1451.16 10 1479 .55 89 5 X1831.2 5 10.2 18
1457.10 10 1655.32 24 3 X1842.9 5 9.0 19
X1466.5 2 28 3 X1849.3 5 9.0 19
1471.2 2 1614 .21 15.5 26 X1859.7 5 6.0 12
X1478.2 2 19.1 22 X1883.1 5 9.2 19
X1483.16 10 39.0 22 X1894.3 5 6.0 12
X1487.24 10 23.8 20 X1926.0 5 6.0 12
T From measured ce data.
¥ Ey 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.
# A multiscaling experiment indicates that this line has the correct half-life for 225Rn decay.
@ 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.

For absolute intensity per 100 decays, multiply by 0.0071 19.
Multiply placed; intensity suitably divided.

Multiply placed; undivided intensity given.

y ray not placed in level scheme.

T 9 R

x
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225Rn B~ Decay 1997Bu03 (continued)

Decay Scheme

225
§7F 13825

v 0.0 4.66 min Intensities: I(y+ce) per 100 parent decays
225Rn @ Multiply placed; intensity suitably divided
86777139 & Multiply placed; undivided intensity given
%B~=100
Q =26805Y Y
SELBLHDOOL
Q‘Q‘Q Q'Q'Q‘Q‘Q‘Q‘QA Q
RARALTL TN
. AL SEELOTTIINS ope Non® o
2.0 6.3 (5/2,7/2+) SISO VA - e 1749.73
Do 1 RIS oo S
RPN IS DA Wy TNTSoS OV o
..... > A A
1.7 6.5 (512,7/2+) A AR ARSI S S 1655.32
. : NN 20, 0— VO Sgy— S
F YO NYANOND oY n a0 ALY
NNNNG OGS o220 AT DA D900
1.0 6.8 (5/2,7/2+) RPNV ey Y ~ 1614.21
' ' A N N
1.2 6.7 (512+,712) RENAAN 1577.92
AN
FIPEY
0.69 7.0 \ 1526.03
3.3 6.4 (7/2) 1479.55
0.83 7.1 \(5/2,7/2—) 1392.13
0.53 7.5 % 1225.94
2.1 7.0 (5/2-,712) 1185.15
1.3 7.3 \ 1063.02
1.2 7.4 1047.32
1.5 7.3 &(3/2—,5/2) 979.67
0.12 8.5 (5/2-,7/2,9/2+) 935.91
6.8 6.8 \(7/2)— 865.66
039 8.0 \(5/2+,7/2,9/2+) 832.09
35 6.1 W 7/2— 778.63
0.40 8.1 \: 754.23
5.1 7.0 (5/2)- 721.05
1.3 7.7 7/2)+ 665.11
(3/2,512,7/2)+ 635.67
(5/2,7/2,9/2)+ 619.00
8.4 6.9 %7/2— 559.69
0.81 8.0 L U(5B/2)— 502.93
0.9 8.0 \(5/2-,7/2— 424.96
(5/2)+ 409.03
4.1 7.4 346.05
1.1 8.0 330.16
241.36
3.7 7.5 . 228.34
5 7.4 \ \u%)——\ 203.37
4.3 7.5 W(7/2)+ ) I A A / 198.22
7 7.3 \\_(&H—/ \ 181.64
AN
3.0 7.7 5/2+ / \ 151.61
3.1 g.9lu 3/2)+ \ 142.60
Y | \.82.50
5/2— 28.53
3/2— 0.0
225
87F 138
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225Rn B~ Decay 1997Bu03 (continued)

Decay Scheme (continued)

225
§7Fr135—26

12 2.0 4.66 min Intensities: I(y+ce) per 100 parent decays
225Rn @ Multiply placed; intensity suitably divided
86777139 & Multiply placed; undivided intensity given
%B~=100
Q =26805Y
1B~ Log ft \
2.0 6.3 (5/2,7/2+) 1749.73
1.7 6.5 %(5/27/%) © - . 1655.32
oy
N 2
1.0 6.8 \(5/2.7/2+) @QG‘QS’QN’,‘@Q%zQ_%%Q s 0 " 1614.21
S Q'
1.2 6.7 (5/2+,7/2) VNVQ%%%,\“’NQ@_Q“@QV SRS 1577.92
B VN e 0, O Vg S
5 0 VN OON ite) o Q' QO'Q
NNNNORWN YO N2V Y N
1.0 6.9 P AN A A -0 - 1519.60
. 07D 070 (7 O NN O W o—— o
NETBPITIETTE  wome o ©
3.3 6.4 (7/2) gg&@v St 1479.55
oy Soloe
A ONY
GG
0.83 7.1 (5/2,712-) 1392.13
0, &
S S
"’f\Q‘Qg‘V Vo D0, o
DTSN SV BODN ol T V
PR oSy O O Vo
SI0LY i vy O
YOV oAy e o 1225.94
003 78 SESRSESE e '
N S LN T &
(5/2—-,7/2) NS 1185.15
2.1 7.0 S
\ Q‘i;\_/c)b_%b_
VOO
0.74 7.5 \(7/2,9/2,11/2)+ ST 1101.83
1.2 7.4 1047.32
1.5 7.3 X(B/Z—,S/Z) 979.67
0.12 8.5 (5/2-,7/2,9/2+) 935.91
6.8 6.8 \(7/2)— 865.66
0.39 8.0 (5/2+,7/2,9/12+) 832.09
0.40 8.1 \ 754.23
5.1 7.0 (5/2)- 721.05
1.3 7.7 7/2)+ 665.11
(3/2,512,7/2)+ 635.67
(5/2,7/2,9/2)+ 619.00
1.4 7.7 571.48
8.4 6.9 559.69
1.9 7.6 480.07
0.9 8.0 424.96
409.03
4.1 7.4 346.05
1.1 8.0 330.16
303.23
3.9 7.5 N 293.24
207.19
5 7.4 203.37
4.3 7.5 y = 198.22
7 7.3 181.64
3.0 7.7 151.61
3.1 8.9 (3/2)+ / \ 142.60
9 7.2 Y9/2— 128.06
7/2— / \ 82.50
5/2— 28.53
3/2— 0.0
225
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§7Fr13g—27 §7F 13827
225Rn B~ Decay 1997Bu03 (continued)
Decay Scheme (continued)
12 9.0 4.66 min Intensities: I(y+ce) per 100 parent decays
225Rn @ Multiply placed; intensity suitably divided
86777139 & Multiply placed; undivided intensity given
%p~=100
Q~=26805Y
1B~ Log ft \
2.0 6.3 (5/2,712+) 1749.73
1.7 6.5 %(5/27/%) 1655.32
1.0 6.8 \(5/2.7/2+) 1614.21
1.2 6.7 \(5/2+,7/2) 1577.92
1.0 6.9 \ 1519.60
3.3 6.4 (712) 1479.55
0.83 7.1 \(5/2,7/2—) 1392.13
0.53 7.5 % 1225.94
2.1 7.0 (5/2-,712) o, 1185.15
' l AR ébf’ororo SRS
QUL OITITS e oS ORE
o, OOy O FOO Y YO,
BRSSO A AN A Y N NS
13 7.3 PELLPOVDSY Poooion’ | olad © 1063.02
NEETCHN__ Sor o _ A Vv
1.2 7.4 SNATAC & S 1047.32
OQIINT O o o
. LEEPS & & & & on. ° $
VTV 990 M LSO T NN S o o 979.67
1.5 7.3 OV — T EITOVON— Sy O N, mA O Py
I S S I N G O L A OIS
$o BP0 0 P E ¢ OSSN OOFTOOIFY O 935.91
0.12 85 N AK AL >
FOTTEFEEY SR T II T S0 885.04
26 72 FOCONIFESEIree
6.8 6.8 865.66
0.39 8.0 832.09
0.40 8.1 Y 754.23
1.1 7.7 \:(5/2.7/2)+ 744.25
5.1 7.0 \(5/2)— 721.05
1.3 7.7 (7/12)+ 665.11
(3/2,5/2,712)+ 635.67
1.4 7.7 \ 571.48
8.4 6.9 559.69
0.81 8.0 502.93
1.9 7.6 480.07
409.03
1.1 8.0 330.16
3.9 7.5
3.7 7.5
207.19
5 7.4 N 9/2)— 203.37
4.3 7.5 N(T/2)+ - 108.22
7 7.3 \f(9/2)+ \ D 181.64
3.0 7.7 \5/2+ j 151.61
3.1 g.olu  \\(3/2)+ / \ 142.60
9 7.2 Y9/2— 128.06
7/2— / \ 82.50
5/2— 28.53
3/2— 0.0
225
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225Rn B~ Decay 1997Bu03 (continued)

Decay Scheme (continued)

v 0.0 4.66 min Intensities: I(y+ce) per 100 parent decays

225Rn @ Multiply placed; intensity suitably divided

86777139 & Multiply placed; undivided intensity given

%B~=100
Q~=26805Y
1B~ Log ft \

2.0 6.3 (512,712+) 1749.73
1.7 6.5 %(5/27/%) 1655.32
1.0 6.8 \(5/2.7/2+) 1614.21
1.2 6.7 (5/2+,7/2) 1577.92
1.0 6.9 % 1519.60
3.3 6.4 (712) 1479.55
0.83 7.1 \(5/2,7/2—) 1392.13

1225.94

2.1 7.0 \(5/2—,7/2) 1185.15

0.74 7.5 (7/2,9/2,11/2)+ 1101.83
1.2 7.4 1047.32
x © ¥
1.5 7.3 (3/2-,5/2) S O 979.67
, 59 QS 8P o ©
0.12 8.5 W(5/2-,7/2,9/2+) Vo, N O Y v 935.91
AL SR S AN SN AT SN
SO NSNS o~ Y v o S
12,7/2,9/2)+ — e A Y e Ml Y
14 15 (5/2.7/2.912) \ FOVTEETTY ST — S T OTY OO T A v S o Bt
039 8.0 (5/2+.712,9/2+) o ROREOL LT EEE Sy & & YN TR S e TS 832.00
) RSESNRI RN 098 SOV O oo X O
\ ARSI TV REVY s 2 BBV 6 W SS VSN
35 6.1 VN2 SN STV WOl OO0 s 778.63
R R R RSN N NAY 75423
0.40 8.1 W VAT RS .
1.1 7.7 (5/2,7/2)+ \ 744.25
5.1 7.0 5/2)— 721.05
3/2,5/2,7/2)+ 635.67
(B2512.712)r 23567
(5/2,7/2,9/2)+ 619.00
8.4 6.9 \ 559.69
0.81 8.0 y / 502.93
19 7.6 /48007
0.9 8.0 [ 424.96
409.03
4.1 7.4 346.05
1 8.0 4 330.16
303.23
3.9 7.5 (12)+ 293.24
y (5/2)+ \ /241.36
' (5/2)- 207.19
5 7.4 Nor2)- 203.37
4.3 7.5 '\(7/2)+ [ 198.22
7 7.3 \f(9/2)+ A /181.64
3.0 7.7 \5/2+ 151.61
3.1 g.9lu W\ (3/2)+ / \ 142.60
9 7.2 “19/2——/ 128.06
7/2— / \.82.50
5/2— 28.53
3/2— 0.0
225
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22 2.0, 4.66 min
225
86RN139
%B-=100
Q~=26805Y

1B~ Log ft \
2.0 6.3 (5/2,7/2+)

225Rn B~ Decay 1997Bu03 (continued)

Decay Scheme (continued)

Intensities: I(y+ce) per 100 parent decays
@ Multiply placed; intensity suitably divided
& Multiply placed; undivided intensity given

225
§7Fr13g—29

1749.73
1.7 6.5 %(5/27/%) 1655.32
1.0 6.8 \(5/2.7/2+) 1614.21
1.2 6.7 \(5/2+,7/2) 1577.92
1.0 6.9 \ 1519.60
3.3 6.4 (7/2) 1479.55
083 7.1 \(5/2,7/2—) 1392.13
0.53 7.5 % 1225.94
2.1 7.0 (5/2-,712) 1185.15
0.74 7.5 %(7/2,9/2,11/2)+ 1101.83
1.2 7.4 1047.32
1.5 7.3 &(3/2—,5/2) 979.67
0.12 8.5 (5/2-,7/2,9/2+) 935.91
6.8 6.8 \(7/2)— 865.66
0.39 8.0 (5/2+,712,912+) = = -9 == = 832.09
NS k)
\ 0 O HMY o N
o O SUE B S
0.40 8.1 ¢ S e A SV o 4 754.23
S OSSR LSO
13 7.7 712)+ - cg@éy@@@_y@@j’i@ A —  —  — 665.11
3/2,5/2,7/2)+ SETREE 988 SYUI Yo S 635.67
FEWHYRN R 098 00 2wl 80 38 LY P
5/2,7/2,9/2)+ g@@-{\?j"gv%°_g§g§N OSSR /619.00
7/12)— WV QQQ\Q.Q‘,&@@;Q'Q'@@Q@_% - _ 571.48
14 7 So XEVR S Yo o0 o0nn L S /
R AN AN A A A S 559.69
8.4 6.9 FVEGERS SPIRGENID IV o -
R O WRR 50000 YOS, QY 502.93
0.81 8.0 \ A N .
1.9 7.6 <§’r§r‘§'§f§:§> 5 | 480.07
0.9 8.0 & S [ 424.96
409.03
4.1 7.4 346.05
1 8.0
3.9 7.5 /
3.7 7.5 228.34
207.19
5 7.4 203.37
4.3 7.5 [ 198.22
7 7.3 /181.64
3.0 7.7 151.61
3.1 8.9 (3/2)+ / \ 142.60
9 7.2 Y9/2— 128.06
Y | \.82.50
5/2— 28.53
3/2— 0.0
225
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225Rn B~ Decay 1997Bu03 (continued)

Decay Scheme (continued)

225
§7F 13530

v 0.0 4.66 min Intensities: I(y+ce) per 100 parent decays
225Rn @ Multiply placed; intensity suitably divided
86777139 & Multiply placed; undivided intensity given
%B~=100
Q~=26805Y
1B~ Log ft \
2.0 6.3 (5/2,712+) 1749.73
1.7 6.5 %(5/27/%) 1655.32
1.0 6.8 \(5/2.7/2+) 1614.21
1.2 6.7 (5/2+,7/2) 1577.92
1.0 6.9 % 1519.60
3.3 6.4 (7/2) 1479.55
0.83 7.1 \(5/2,7/2—) 1392.13
0.53 7.5 % 1225.94
2.1 7.0 (5/2-,712) 1185.15
0.74 7.5 %(7/2,9/2,11/2)+ 1101.83
1.2 7.4 1047.32
1.5 7.3 &(3/2—,5/2) 979.67
0.12 8.5 (5/2-,7/2,9/2+) 935.91
6.8 6.8 %(7/2)— 865.66
0.39 8.0 (5/2+,7/2,9/12+) 832.09
0.40 8.1 \ 754.23
5.1 7.0 \(5/2)— 721.05
1.3 7.7 (7/12)+ 665.11
(5/2,7/2,9/2)+ 619.00
8.4 6.9 \ 559.69
0.81 8.0 Ooy
7.4 —0a S
' KGR
1.1 8.0 RS
VISY K4
3.9 7.5 SON WS RS D X
VENNY SR aye®
PSP
3.7 7.5
5 7.4
4.3 7.5 P
7 7.3 =
3.0 7.7
3.1 8.9lu
9 7.2
225
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31

226Ra(t,a) 1997Bu03

1997Bu03: E(t)=18 MeV; Enge split—pole spectrograph with photographic emulsions; FWHM=18 keV; 6(lab)=40°, 50°, 60°;
=40 pgm/cm? carbon-backed 226Ra (T,,,=1600y) target; measured Ea, do/dQ. Supersedes 1987BuZV.

2251 Levels

Calculated do/dQ(60°) (pb/sr) (1997Bu03) for selected orbitals:
Spin 1/2[400] 1/2[530] 1/2[541] 3/2[402] 3/2[651] 3/2[532]

225
§7Fr13g—31

1/2 121 0.8 1.6
3/2 23 14 1.5 103 0.0 0.7
5/2 7.6 0.2 13 . 0.03 6.2
712 0.4 39 2.0 1.2 0.0 3.3
9/2 0.05 0.4 33 0.05 2.0 26
11/2 0.8 0.1 0.01 0.3
13/2 12
E(level)t ant do/dQ(60°) pbisr Comments
0.08 3/2- =1.5
288 5/2- 14
828 7/2- 20
=1308 9/2- =45
=142# =23 Jt: observed do/dQ is far too large for 3/2 3/2[651] level but this may be
attributable to AN=2 mixing with 3/2[402] band (1997Bu03).
181& (1/2+) 120 Possibly the 1/2[400] bandhead, based on very strong excitation; assignment supported
by comparison with (t,a) systematics in neighboring odd—A Fr isotopes.
205@ (3/2+) 103 May include small contributions from (9/2)— and (7/2)- levels adopted at 203 and
207 keV, respectively.
2440& (512+) 32
=2940@ (7/2+) =3.1
=329 =3.8
401 80
=448 =2.4
500% 9
=570& =
591 75
=630 =
655 29
676 =13
=741& 2.6
799 4.4
845 6.7
882& 2.9
974 8.8
1028 3.4
1049 5.6
1127 70
=1229& =23
=1247 =23
1321 13
1351 13
1398 13
1477& 18
=1516& =23
=1535 =31

t Average value from spectra at three angles. Uncertainties range from =1 keV for well-resolved, low—energy peaks to =3 keV for
the highest—energy levels.
t Assignment based on comparison of experimental (t,a) cross sections with [2Nc2V2a(DWBA), where N=23, single-particle

coefficients ¢ are taken from the Nilsson model and V2 is the probability that orbital has a pair of particles in the target
nucleus. See 1997Bu03 for further discussion.

§ (A): m3/2[532] band. Coriolis mixed with 1/2[541] band.
# (B): m3/2[651] band. Coriolis mixed 1/2[660] band.
@ (C): possible m3/2[402] band. Coriolis mixed with J>1/2 members of 1/2[660] and 1/2[400] bands.
& It is questionable whether this peak includes the level observed at approximately this energy in B~ decay (1997Bu03).
32
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1969Ha03
1975We23
1983Ny01
1985Co024
1986Ek02
1987BozZP
1987Buzv
1987Co19
1987Sh24
1988Lel3
1989Ral?7
1991Cw01
1997Bu03
2000Sh32
2003Au03

KEYNUMBERS
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