


- In our stu(ll('s of ((1 — ')) ~coine 1(1('11( o8, at th(‘ (lc( ay of“v‘
, —lf and- 1ts (laughter pro(lu( ts [1 2,3} we had a possrlnhty of obtammg ,
some e\peumental data on-a-decay of 2174t to levels of 233 Biyze-whicli - -
s e\pe(te(l to be & good (’\dlllpl(’ of tlle e l('us (lesc I‘ll)(‘(l l)\ tlle shell," '

. mo(lcl :

R

The ayallal)le data on the “3Bl levels are: scantv and somewhat
coutr d(ll(t()lv [4]: On the basis of the’ “results' of Liang [5] and’ D/helepov
“et al. [6] levels of 2”Bz with cuergies 258 keV, 465 keV and 593 keV were SHR
introduced. ‘A few more ~-transitions- were-ascribed to ATt dec ay [4] but. ¥

ot placed i the decay sclieme. Last year we estal)hshed that the 6810

“keV a-line earlle1 ascribed to the. 2”Af decav belouged to 22'1?(1 ausmg S
in the 254¢ decay chain in the weak /3 (lecav branch of the “'F1 (le( ay ;

[3] an(l ther(‘fore the 465 keV level does not exr;t 111 “3Bl

We separated 225Ac (T1/2—10 davs) [7] from 30 /LCI actrvxtv of 22JTh g
N(T, / g = 134() vears) The samples ol)talued were vacuiil evaporafe(l on a o
thm Al foil. The 22"Ac sources were placed between: the a and v detectors. =
cincthe 18()° (lose geometrv The Si(Au)-a- (lete(tor, 100 mm2 111 fuea, e
~has a 20 keV lcsolutlon The HPGe Y- detector 84 cc in volume, has a -l

1.0 keV wsoluhon at the energv 150 keV Smgle « and’ vy spc(tm wme

taken together witlr 4096 x-4096 channcl comcrdence nieasurements- [8] S
. The (Eo, E,,T)- comc1deuce events were wrrtten in a‘list mode. In'the.
~.course of the analysis of the e*cpernnental data on very v»eak (~ 0.01% per -
’ (lecav) branches of the 217At a-decay it was necessary to take into account, E L
relatively weak instriunental. effects caused by 25 4c 221y and 21334
© nuclei’ from the ,2‘25Ac decay cham the decay of which is accompamed/,; i
by inteuse o and 07 radiation. These effects are: a) random surnmatlon FRer
~of-the- amphtudes of the c-pulses resultmg in, coicidences of mtense - R
‘peaks tluoughout the a-spectrum (for example weak: comcrdences with P
"')218 keV. 221F7 are:observed up to E, > 10-MeV); b)summmg of the
pulses from the a—partlcles and conversion electrons; c)summation of. the S
" pulses from ¢ asca(lc v and x-rays in - spectra; d) remnants of the ran(lom L
comculeu( e peaks “The ‘majority of the’ random events is elmunated in S
the process of sortmg the com(ldence events. Wc 1dent1ﬁed y-rays w1th L

217
17 At decay l)v observmg the changes in the area of the y-peaks in the set

a-gates (F ig. la). For exaruple maxima of thc ')208 keV. peak arca are_
obserw e(l at the energres ~ 6810 keV and ~ 6480 keV The maximna of the 7

area of the 335 keV and 593 keV y-peaks mamfest themselves only at the
energy ~ 6480 keV. Thus the 2!3Bi 258 keV and 593 keV levels (Fig.1b)
proposed in [5,6] are confirmed. Besides, we. observed 759 keV -rays
with the area maximum in the F,=6340 keV gate. This gate cnergy is the
energy of the intense aq-line at the 221 Fr decay (Eao = 6343keV, I,0=85%)
but we cannot attribute coincidences with 7759 keV to the remnant of .
the random coincidences because in the AT At Eag=T7069 keV gate this
peak is absent-(Fig. 1.). The energy of a particles calculated for the
population of the 2*3Bi 759 keV level is equal to 6322 keV. This allowed
us to confirm excitation of the 213B; 759 keV level i in the 217 4y ~a-decay.
In the 7 spectra measured in the gates of Fig. 1 we observed a few more
weak 7 peaks. The analysis smnlar to the one in Fig.1’ excludes thelr‘
belonging to the 217 At decay. For example, the 150 keV, - peak area
showed the maximum at F,=6610 keV. These a—partlcles as mentioned
above, arise from the 2?1 Ra decay after the 21py - B~-decay. The 440
keV 213Bi and 465 keV 20°T1 -peak - areas have maxima in the 221 Fp-
E,o and 217TAt Eq gates and therefore are connected. w1th the random
(a— 'y) c01nc1dences In the gated y-spectra we also observed weak peaks -
of the most’ mtense ~-rays of 22°Ac and 21 1218 keV 100 keV 172
keV, 188 keV, etc. We ascrlbe them to the effect of random summatlon
of the a-partlcle pulses - ‘

For determmatlon of the exact values of the 'y-ray energy -and 1 in-
tensity (Table 1) the s1ngle 7-spectrum of the 225 4¢ equlhbnum cha1n and
the spectrum of y-rays coinciding with a—partlcles of energy E,=59+7.2
MeV were used. The determination of the intensity of y-rays in per cent
per decay was made using the known data on the 218 2 keV 'y-trans1tlon
at the decay of 221Fr. According to [9].the 218. 2. keV. - transrtron is of
E2 type. Its total intensity is 15. 1% per decay [5,9]. Thus, usmg the cal-
culated [10] conversion coefficients, we found the 1nten81ty of 218. 2 keV
~-rays to be 11.2(2)% per decay. The upper hrmts estunated for the - ray -
intensity of the possible unobserved 501 keV and 166 keV 'y-transmons
from the 759.0 keV level are given in Table 1. Relatlve intensities of 258
keV 7-rays and K x-rays in the spectrum gated by: Ea253—6810 keV were
used to determine cxa58=0. 45(4) Companson of th1s value with the cal-
culated ones [10] allows the conclusion that the 258 keV 'y transrtlon is
of the (75% M1 + 25% E2) type
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: Fig.'1. ‘a) (a v)- c01nc1dence at the decay of 217At Gamma peak areas
S, in the alpha gated spectra as a function of the gate middle energy F,.

.Statlstlcal errors do not exceed the size of the pomts b) Decay scheme

‘of 217At

Table 1 Alpha-decay of 2!7‘41 (32 ms) on the lev els of 21331130 B

Energ_v (keV) of Intensity (% per decay 21‘At) of HF

" y-ray level a-particle | y-ray "> .° y-transition -~ a — decay®- S
- , - 7066.9(16) | - - S 9997 1100
257.88(4) = 257.88(1)  6813.8(16) | 0.0287(7) = 0.0450(25) 10.036(3) * .|'500
335.33(10) . 593.10(10). 6484 7(16) | 0.0062(3) 0.0090(9) - 0.021(2) 85
593.10(10) -"- 0.0115(5) . 0.012(1) . .. . | .
758.9(1)  758.9(1) 6'32" 0(16) 0.0049(4) * 0.005(1) - - 0.005(1)  |100
(165.8) -7 <0.0002 . : ‘
(501.0) -7 -7 <0.0002

) Intensities of the a- decay branches are calculated on the assumptlon of the
absence of the level populatlon from higher lying unknown levels.* ' S

The quantitative analysis of the (o — 7)-coincidence spec tra con-
firms the population of the 23B;j 257.9 keV, 592.9 keV and 759.0' keV
levels at the 2!7At o-decay.’ The total intensity of the 335 keV trausi- .

- tion is determined to be 0.0090(9)% per decay. This value is consistent

with M1 multipolarity of the 335 keV ~-transition. . Weak -population ;

“of the 592.9 keV and 759 keV levels hv transitions from 1115her S0 far

unknow levels of 213B; is not excluded The e\perunental data on the
274t —. 2384 decay (Fig.1b) are summed up in Table -1;  Energies of
a-particles for the decay to excited 2!3B; levels are calculated using ‘the.
energy value for the ground-ground a-transition E,,=T066.9(16) keV rec- -
omunended by Rytz [11] and our values for the 213Bi level encrgies. The .
new fine structure line E. 759—6322 0 keV I750=0. 000 % is disc overed at

" the 217 A¢ decay. On the basis of more precise values for the a-decay in-

tensity hindrance factors for the a-decay to 213 B; levels are (letormmed

The experimental data allow the following interpr etation of the exc ited

states of 213Bi. The value of HF for the o-transition between the 21747

and #13Bi ground states shows that the following conﬁguratlons must be
ascribed to ground states of these nuclei:: 7t - (whd /35 V9 /2)9/2- and .
13pi - (T"hg/g,l/gglz)g/z— The high value HF=500 for the 258 keV level
shows that this state has a configuration that includes shell model proton
states f7/2 or ¢13/5. The M1 character of the 258 keV transition cxcludes
the latter possibility. Thus we ascribe the conﬁguratlon (7 f, T2V _]9/ 2)-/ 9-
to the 258 keV state. The majority of the wave func tions of the 592.9
keV and 759 keV states is apparently connecte(l with the couplmg of the :



ground state configuration. with .the 2* state of the even-even core 805
keV in 212Pb and 609 keV in 214 po.
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