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20TAt ¢ decay  2010De04
History
Type Author Citation Literature Cutoff Date
Full Evaluation F. G. Kondev NDS 187,355 (2023) 20-Sep-2022

Parent: 201 At: E=0; J7=9/27; T},=87.6 s 13; Q(£)=5732 10; %e+%f3" decay=29 7
2TAt-Q(e): From 2021Wal6.
2010De04: 1.4 GeV proton beam induced spallation on a 49 mg/cm?> UC,-C target at ISOLDE-CERN facility. Francium was
surface ionized, accelerated to 30 keV and mass separated by the ISOLDE General Purpose Separator (GPS). Using tape systems,
measured Ey, Iy, yy, ce, y(ce) coin; Detectors: two HPGe detectors located at 90° and 180° around Si(Li) detector placed in a
MINI-ORANGE spectrometer. 2! At source is produced from @ decay of 2%Fr.
Other: 1970DaZM.

*

201pg Levels

E(level)T yri T Comments
0.0 3/2° 15.50 min 22
5.61 13 52~
423.4 3 13/2* 8.96 min 12 %IT~42.6; %a=2.4 5; %oe+%B+~55
%IT, %a and %e+%B" are from Adopted Levels.

621.66 17 (7/2)”

623.37 5 (5/27) E(level): No y-rays reported in 2010De04 to depopulate this level, presumably due
to small branchings to low-lying states. Evidence for the existence of this level is
from yy coin data.

7224419 727

758.30? 20 (7/2)”

766.3? 3 9/2)~

1006.77 4 (11/2)*
1015.2 4 (11/2)*
1059.5 4 (7/2)~
1124.8? 5 (7/2,9/2,11/2)
1242.9? 5 (7/2,9/2,11/2)
1552.2 4 2"

15743 4 (9/2,11/2)*
2044.0 5 ©2)*
22029 5 (9/2,11/2)*

T From a least-squares fit to Ey’s, unless otherwise stated.
* From Adopted Levels.

&,p" radiations

E(decay)  E(level) 1B* ¥ Ief Logft I(e+ ﬁJ“)Ti Comments

(3529 10) 2202.9 0.17 6 1.03 6.62 18 124 av EB=1130.9 45; €éK=0.6904 12; [.=0.12822 23;
eM+=0.04250 8

(3688 10) 2044.0 04715 248 62917 299 av EB=1201.4 45; €éK=0.6719 12; €1.=0.12454 24,
eM+=0.04126 8

(4158 10) 1574.3 0.09 6 02719 734 0.36 25 av EB=1411.0 45; eK=0.6118 14; €.=0.1129 3;
eM+=0.03736 9

(4180 10) 1552.2 093 289 6.34 18 3712 av EB=1420.9 45; eéK=0.6088 14; €.=0.1123 3;
eM+=0.03717 9

(4489 10) 124297 0.12 3 0.28 8 7.40 16 040 11 av EB=1559.8 45; eK=0.5666 14; €1.=0.1042 3;
eM+=0.03449 9

4607 10) 1124.8? 0.11 3 0.23 6 75116 0349 av EB=1612.9 46; ¢K=0.5503 714; ¢L.=0.1011 3;
eM+=0.03346 9

4717 10) 1015.2 133 267 648 16 39 10 av EB=1662.4 46; ¢K=0.5351 14; €1.=0.0983 3;

Continued on next page (footnotes at end of table)

1


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010De04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010De04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970DaZM,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010De04,B

201
84701772

201

From ENSDF 84 D0 1772

201At & decay

2010De04 (continued)

€,8" radiations (continued)

E(decay)  E(level) I+ ¥ It Logft I(e+pH)T Comments
eM+=0.03251 9

(4725 10)  1006.77 1.6 4 339 63816 4913 av Ef=1666.2 46; eK=0.5340 14; £L=0.0981 3; eM+=0.03244
9

(4966 10) 76637 205 329 64316 5214 av EB=1775.0 46; eK=0.5011 14; £L=0.0919 3; eM+=0.03038
9

(4974 10) 758307 07623 124 68517 206 av EB=1778.6 46; £K=0.5000 14; £L=0.0917 3; eM+=0.03032
9

(5010 10) 72244 143 226 66016 369 av Ef=1794.8 46; eK=0.4951 14; £L=0.0908 3; eM+=0.03002
9

(5110 10)  621.66 1.0 3 164 67716 267 av Ef=1840.6 46; £K=0.4816 14; £L=0.0882 3; eM+=0.02917

9

 From the decay scheme and the intensity balances. There is a negative intensity balance at the 1059.5-keV level.
¥ Absolute intensity per 100 decays.
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201At & decay

2010De04 (continued)

’}/(ZOIPO)

Iy normalization: ZI(y+ce)(to g.8.)=100% and by assuming that there is no direct feeding to the g.s. (J7=3/27), 5.61-keV level (J7=5/27), 423.4-keV level (J"=13/2")

and the 623.3-keV level (J7=(5/2)7).

E,f LT Ejevel) g E/ i Mult.# 6@ @ Ty sco)® Comments
(5.61 13) 5.61  5/27 0.0 327 264 9 I(y+ce): From the decay scheme and the
intensity balance.
358.5 4 4.0 4 1124.8?  (7/2,9/2,11/2) 766.3? (9/2)” %ly=0.34 9
39220 E,: Weak y ray reported in 2010De04 to
depopulate J*=(11/2") level, but the
placement is unlikely given the expected
Mult=[E3].
417.8 2 27.6 11 4234 13/2% 5.61 5/2~ M4 4.84 7 161 6 %ly=2.4 6
a(K)=2.74 4; a(L)=1.542 22; a(M)=0.424 6
a(N)=0.1116 16; a(0)=0.02250 32;
a(P)=0.00253 4
E,.Mult.: From adopted gammas.
L,: From I(y+ce) and .
I(y+ce): From the decay scheme and the
intensity balance.
436.2 2 11.510 1059.5 (7/2)~ 623.3? (5/27) MI1+E2 09323 0.119 19 %1y=0.98 25
a(K)exp=0.094 14
a(K)=0.094 16; a(L)=0.0193 19; a(M)=0.0046
4
a(N)=0.00119 71; a(0)=0.000246 24
a(P)=3.0x1073 4
476.6 4 475 124297  (7/2,9/2,11/2) 766.3? (9/2)” %ly=0.40 11
491.8 2 335 2044.0 9/2)* 15522 (9/2)* E2 0.0334 5 %ly=2.8 8
a(K)exp=0.023 7
a(K)=0.02292 32; a(L)=0.00788 11,
a(M)=0.001982 28
a(N)=0.000509 7; a(0)=0.0001015 14;
a(P)=1.111x107> 16
4927 2 396 1552.2 9/2)* 1059.5 (7/2)~ El 0.01058 15 %ly=3.3 10
a(K)exp=0.010 4
a(K)=0.00871 12; a(L)=0.001433 20;
a(M)=0.000335 5
a(N)=8.57x107° 12; a(0)=1.768x107> 25;
@(P)=2.196x1076 31
537.0 2 37 3 1552.2 9/2)* 10152 (11/2*  MI1+E2 358 17 0.0328 7 %ly=3.2 8

a(K)exp=0.024 3
a(K)=0.0240 6; a(L)=0.00665 11;
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201At & decay

2010De04 (continued)

7(201P0) (continued)

&

E,f Lfa  Ejevel) " E/ i Mult.# 6@ @ Tyteo)® Comments
@(M)=0.001647 27

@(N)=0.000423 7; a(0)=8.53x1075 14;

@(P)=9.74x107¢ 17
559.1 2 17.8 16 15743 9/2,11/2)*  1015.2 (11/2)*  MI1+E2 1.78 20  0.0415 33 Yly=1.5 4

a(K)exp=0.032 5

a(K)=0.0320 28; a(L)=0.0072 4; a(M)=0.00176 9

@(N)=0.000453 22; ¢(0)=9.3x107> 5;
a(P)=1.11x1075 7

583.32 56 5 1006.7? (11/2)* 4234  13/2* MI+E2 2.61 17 0.0304 11 Yly=4.8 12

a(K)exp=0.023 3

a(K)=0.0230 9; a(L)=0.00563 14; a(M)=0.001379
32

@(N)=0.000354 8; a(0)=7.20x107> 17;
@(P)=8.44x1076 23

591.8 2 100 1015.2 a2t 4234  13/2* MI+E2 2.67 18 0.0291 10 Yly=8.5 21

a(K)exp=0.022 3

@(K)=0.0220 9; /(L)=0.00537 13; a(M)=0.001315
31

a(N)=0.000338 &; a(O):6.87><10’5 17,
@(P)=8.06x1076 22

616.1 2 18.6 16 621.66  (7/2) 5.61 5/27 MI1+E2 1.72 20 0.0334 27 Joly=1.6 4

a(K)exp=0.026 4

@(K)=0.0260 23; a(L)=0.00561 32; a(M)=0.00136
7

a(N)=0.000349 19; oz(O):7.1><10’5 4,
«(P)=8.7x107°% 6

(617.7 5) 623.3? (5/27) 5.61 5/27 6.45 60 a(K)=0.037 23; a(L)=0.0071 31; a(M)=0.0017 7
a(N):4.4><10’4 18; (0)=9.E-5 4; a(P)=1.1x107
5

E,: From level energy difference.

I(y+ce): Taken as half of I(y+ce)(623.3—keV
level)=12.9 12, determined from intensity
balance.

621.6 2 10.5 9 621.66  (7/2)” 0.0 327 (E2) 0.01950 27 %1y=0.90 23

a(K)exp=0.019 3

a(K)=0.01430 20; a(L)=0.00393 6;
@(M)=0.000972 14

@(N)=0.0002497 35; a(0)=5.03x1077 7;
@(P)=5.74x107° 8

(623.3 5) 623.3? (5/27) 0.0 327 6.45 60 a(K)=0.036 22; a(L)=0.0069 30; a(M)=0.0017 7

a(N)=4.3x10"* 18; «(0)=9.E-5 4; a(P)=1.1x1073

LT1, 8
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201At & decay

2010De04 (continued)

7(201P0) (continued)

&

E),T 1, ta E;(level) A Ef J? Mult.# I Comments
5
E,: From level energy difference.
I(y+ce): Taken as half of I(y+ce)(623.3-keV level)=12.9 /2,
determined from intensity balance.

628.6 2 14.1 20 2202.9 (9/2,11/2)t  1574.3 (9/2,11/2* E2 0.01903 27  %ly=1.21 34

a(K)exp=0.014 3

a(K)=0.01399 20; «(L)=0.00381 5; a(M)=0.000941 13

@(N)=0.0002418 34; a(0)=4.88x107> 7; a(P)=5.58x107° 8
716.6 4 7.16 72244 7/2° 5.61 5/2° [M1,E2]  0.032 18 %ly=0.61 16

a(K)=0.026 15; a(L)=0.0048 21; (M)=0.0011 5

a(N)=2.9x10"* 12; a(0)=6.1x107> 27; a(P)=8.E—6 4
72252 343 72244 7/2° 0.0 372~ E2 0.01413 20  %ly=2.97

a(K)exp=0.008 1

a(K)=0.01068 15; a(L)=0.00261 4; a(M)=0.000639 9

@(N)=0.0001642 23; a(0)=3.33x107> 5; a(P)=3.90x107° 5
758.3% 2 23420 758.30?  (7/2)” 0.0 372~ E2 0.01278 18  %ly=2.05

a(K)exp=0.007 1

a(K)=0.00973 14; a(L)=0.002303 32; a(M)=0.000562 8

a(N)=0.0001444 20; a(0)=2.94x107> 4; a(P)=3.46x107° 5
76075 2 696 766.3? 9/2)~ 5.61 5/27 E2 0.01269 18  %ly=59 15

* From 2010De04, unless otherwise stated.
¥ Placement in the decay scheme is not unambiguous.

a(K)exp=0.009 1
a(K)=0.00968 14; a(L)=0.002285 32; a(M)=0.000558 8
@(N)=0.0001432 20; (0)=2.91x107> 4; a(P)=3.43x107% 5

# From multiple decay branches and the comparison of a(K)exp (2010De04) with theoretical values.

@ From a(K)exp and the briccmixing program.

& Additional information 1.

¢ For absolute intensity per 100 decays, multiply by 0.086 21.
b Placement of transition in the level scheme is uncertain.

* ¥ ray not placed in level scheme.
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0lAt e decay  2010De04

Decay Scheme
Legend EEE—
Intensities: I, per 100 parent decays

Iy < 2%xI7e
I, < 10%xI®
I > 10%xI®

777777 ~ ¥ Decay (Uncertain) 212 O 876513
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