JlazepHo-cneKkTpockonunyeckmne
nccrnegoBaHUsa U30TOMOB Tanus.




1. Obwimnm ob30p pesynbTaToB
Nno uccnegoBaHWo N30TOMOB Tanng.

2. JKcnepuMeHTarnbHasa ycTaHOBKa.

3. UTo Takoe «aHoManua CBEPXTOHKOU CTPYKTYPbI» U HOBbIU
MeTo[ ee U3MepeHus.

4. JkcnepumMeHTanbHble pesynbTaThl: HFA ans naomepos
Tannusa c [=9/2. Kakyto nHdgpopmauuto o aape
MO>XHO MOJTy4YnUTb N3 AaHHbIX No HFA?
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Fig. 1. Energy-level diagram of T1 T with the investigated transitions



Before our experiments:

183T] 1=1/2, | 184T] I=7, 185T] |=1/2, | 186T|, 1=7, 87T, 1=1/2, | 88Tl 1=7,
T,,=6.9s T,,=11s T,,=19.5s T,,=27.5s T,,=91s T,,=71s

? ? 185°T[ =972, | 186T[ =10, | 87T, 1=9/2, | 88T] I=9,

T,,=1.8s T.,=2.9s T,,=15.6s T,,=0.04's
189T] =172, | 19971, 1=7, 1T, 1=1/2, | 19271, 1=7, 19371, 1=1/2, | 4TI, 1=7,
T,,=2.6m T,,=3.7m T.,=2.2m T,=108m |T,=216m |T,,=328m
18971, 1=9/2, | 99T, 1=2, 11T, 1=9/2, | 19271, I=2, 19371, 1=9/2, | 4T1, 1=2,
T,,=84 s T,,=2.6 m T,,=5.2m T,,=9.6 m T,,=2.1m T,,=33m
19571, 1=1/2, | 99T, 1=7, 1971, 1=1/2, | 98T, 1=7, 99T, 1=1/2, | 29T, 1=2,
T,,=1.16 h T,,=1.41h T,,=2.84 h T,,=1.87h T,,=7.42h T.,=26.1h
195T] =972, | 196T], |=2, 197T] 1=9/2, | 19871, 1=2, 199°T] 1=9/2,
T,,=3.6s T,,=1.84h T,,=0.54s T,,=5.3h T.,,=0.028 s
[ lgs. mee;sured pgeviously for

20071, 1=1/2, | 22T, 1=2, 203T1, 1=1/2, | [ m.s., 1=2 6p°P,—s"S,,
T1/2=72.9 h T1/2=12.23 d stable ’_‘ m.s., |=9/2 trans'tlon (5352
201T] 1=9/2

, 129/2, ] unknowd™M)

T,,=0.002 s




18771, 1=1/2,
T,,=91s

18971, 1=1/2,
T.,,=2.6m

18971, 1=9/2,
T,,=84 s

1907, 17,

T,,=3.7m

19077, 1=2,
T,,=2.6 m

183T|, 1=1/2, 184T|, =7, 185T|, 1=1/2,
T,,=6.9s T,,=11s T,,19.5s
?

185T1, 1=9/2,
T,=18s

186T|, 1=10,
T,,52.9s

187T1, 1=9/2,

91T1, 1=1/2,
T,,=2.2m

T,,=0.54 s

1T, 1=9/2,
T,,=9.2m

19371, 1=9/2,
T,,=2.1m

1997 1=1/2,
T,,=7.42 h

19971 1=9/2,
T,,=0.028 s

T,,=26.1h

N

AT LT

T,,=72.9 h

EfsLyme
T,,=12.23 d

20171 1=9/2,
T,,=0.002 s

203T|, 1=1/2,
stable "

207T| 1=1/2,

T,,=4.77 m



79T 1=1/2, |'89TI, 1=@4,5), | "8'TI, 1=1/2, | 82Tl 1=4,5), | '8TI, 1=1/2, | '8Tl, 1=7,
T1/2= 023 S T1/2=1'1 S T1/2=3-4 S T1/2=3-1 S T1/2=6.9 S T1/2=11 S
1797, 1=9/2, 1817, 1=9/2, 183T|. 1=9/2, | 184Tl, I>8,
T,,=0.0015 s T,,=0.0014 s T,,=0.053 s T,,<1s
185 1=1/2,
T,,=19.5s
185T|, 1=9/2, | 186Tl, 1=10, L] IRIS
T,,=18s T,=29s

[ ] IRIS & ISOLDE

| ISOLDE

[ ] unknown
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A

DHFA: . al
nyly,nyly, A 2
n-l,

Ratio [ ;14:12 can have a different value for different isotopes
because the atomic states with different n, /
have different sensitivity to the nuclear magnetization distribution.

Our case: we have studied Lo P All z . e

: : Mg\ Maly = 7 MhoMaly 1= A\ 4 - A\ A2
state with p,, valence electron; PR — 1= 1472 (n,l,)- "' (n,l,)
previously state with s,, valence Pty ot

electron has been studied

*PA%E = 1.050(15) 007
N0 = 3.4(15)407°

Ratio of the electron density
at the nucleus for p,,, state e
1/2

and s,, state: ; (@0 Z)*=0.34 44 (p,) s .
for Z=81, so one can expect: AN (g ) » 0.3 703 5057 = 2.4(1.5)UI0
1/2




o € Hogs ™ ! L! 2,(!)
’ Lyys  ayys(nl)

> f, =, A A fz)

- - 6R 78
e s, ()= fop, (DU O30 0)
3.90 1 ¢

J ]

385 | - + A 612"10/52 A 7ASl/z
3.80 - : } 187 0.5(2.6)x102
375 189 1.5(1.1)x102
| " sy, 191 1.67(93)x10
3.70 - °
193 1.36(66)x102
' p7s1/2 (66)
3.65 A
' large errors prevent to trace

187 188 189 190 191 192 193 isotopic dependence of DHFA

’ mean : 20 75z (exp) = 1.45(48)4107




Magnetic moments for Tl isomers with 1=9/2
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DHFA calculation
Atomic part: atomic many-body technique
(relativistic “coupled-cluster” approach) by A.-M. Martensson-Pendrill

4
u<r>

e=b W Yd,, I =< r2>mtg<1+b4sqd4. -
b, Yd, <r >

+ H k U< r?>
LU

!
: 2n I 3
Single shell-model d, = C L%K1+ Yoyt l‘|(1- CS),
configuration: - N 2nt3 W 2nt3
(in our case: _21+3 _ 88" 8
. ( = C. - I
pure hy, intruder state) 4] ‘g, g.-g,

"0 {20 2y (theor) = 120107

6F), A 781

205

A(I=9/2)

AIA 4, (pl/z) (l‘h@Ol") = 031 (Cf : (0’ Z)2 = 034)

Ap b (812)

(exp) = 1.45(48)41072

205 A 203

68>

= 1.050(15)010°*




Magnetic moments for Tl isomers with 1=9/2

A

185
187

189
191
193

195
197

u ()

(literature
data)

3.7932(65)
3.8776(63)
3.9034(48)
3.9482(39)

M (1)
with themew! 2o5 T—1
HFA

correction

3.849(90)
3.712(27)

3.760(28)
3.785(28)
3.829(28)

3.898(38)
4.047(69)

4|

I

205

aA(nl) 41 + 205A

azos (nl)



Magnetic moments for Tl isotopes with I=7 (without HFA)
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e

atomic part: independent of A

0.7 7 nuclear configuration part: independent of A
(as magnetic moment constancy shows)



Magnetic moments for Tl isotopes with 1=1/2 (without HFA)
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. MNpoagemoHcTpmnpoBaHa paboTocnocobHOCTb N 3 PEKTUBHOCTL

HOBOW Jla3epHOn ycTaHOBKM Ha macc-cenapartope NPUC.

. BrniepBble namepeHa aHomannsi CBEpPXTOHKOM CTPYKTYpPbI A5s

N3omMepoB Tannusa ¢ [=9/2, 4To No3BONNIO, B HACTHOCTU, YTOYHUTb
3Ha4YeHUda paHee N3MEPEHHbLIX MarHUTHbIX MOMEHTOB.

. lokaszaHo, 4YTO COBPEMEHHLIE aTOMHbIE pacyeTbl YO0BNETBOPUTENBHO
OMUCBLIBAIOT «3SIEKTPOHHBbIE» dpaKTOpPbI, HEOBXoAUMbIE AN BbIYNCNEHUS
HFA.

. NamepeHne DHFA B coyeTaHnm ¢ coBpeMeHHbIMU aTOMHbIMMA
pacyeTamu OTKpbIBaeT BO3MOXHOCTb UCCIlegoBaHUA pacnpeneneHud
HaMarHM4eHHOCTU ON19 KOPOTKOXUBYLLMX YOanNeHHbIX S4ep.
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