
• 

I 

'tv 33 t _,:; r 
0 6 b e AM H e H H bl M I 

MHCTMTYT 
RABPHbiX 

MCCnBAOBaHMM 

AY6Ha 

S; j- a It- :J 

A-13 .9 P6 - 12486 

A.A.A6Aypa3ai<os, U.BbiJios, B.rHaTOBKQ, 

B.M.ropo.>KaHKHH, K.H.rpoMos, 8.3soJibcKa, 

l1.3BOJibCKK, T .A.HcJiaMoB, A.Kapaxo~.>Kaes, 

r .A.KoHOHeHKO' B.B.Ky3Hel.J,OB, B.M.UynKo-CKTHKKOB 

155 155 
YPOBHH Dy l13 BETA-PACOA~A Ho 

1979 



P6 - 12486 

A.A.A6,uypa3aKoa! U.BbiJIOB, B.rHaToaHq,
2 

B .MTopo)KaHKHH, K.HTpoMOB, B .3BOJibCKa,2 

2 I J l1 .3BOJibCKH, T .A.l1cJiaMOB, A.Kapaxo,u)Kaea, 

r .A.KoHOHeHKO, B.B.Ky3HeQOB, B.M.UynKo-CHTHHKOB 

155 155 
YPOBHJ1 Dy 113 BETA-PACOA~A Ho 

Hanpa611eHo e "H3e. AH CCCP", cep. (lu3. 

1 TawxeHTCKHii rocy,llapcTBeHHLIH yHHBepcHTeT. 
2

1fHCTHTYT Jl,llCpHOH $H3HKH tleXOCJIOBaUKOH aKa,llCMHH 

Hayx, PlKelK. 



A6AYpa3aK08 A.A. H AP· P6 - 12486 
Ypo8HH 155 Dy H3 6eTa-pacnaAa 155 Ho 

HccneAo8aHw 8036Y*AeHHwe ypo8HH 165 Dy npH 6eTa-pacnaAe 155 Ho. 
raMMa-cneKTpw 155 Ho H3y4anHcb npH OOMOIIIH cneKTpoMeTP08 c Ge(Li) -Ae
TeKTopa- OOloeMOM 0,8 CMS H 38 CMS C pa3peweHHeM 0,63 H 2,3 K38 
npH 3HeprHRX 100 H 1332 K38, COOT8eTCT8eHHO. HccneA08aHHe cneKTp08 
3neKTpoH08 8HyTpeHHeH KOH8epCHH awnonHeHO npH no~ 6eTa-cneKTpo
roa¢o8. Ha ycTaHOaKe, c03AaHHOM Ha 6a3e TOPOHAanbHOro 6eTa-cneKTpo
MeTpa H cneKTpoMeTpa C Ge(Li) -AeTeKTQpOM, H3Y4eHW CneKTpW C08na
AeHHH y-ny4eH c 3neKTpoHa- L3-:-39,4 K38, K -86,8 K38 H K·136,3 K38. 
nnR H3Y4eHHR cneKTpo8 y-y -coanaAeHHH HCnOnb308aHa YCTaH08Ka 
C A8YMR Ge(Li) - AeTeKTOpaiiiH o6-..eMa- 41 H 50 CM 3. OnpeAeneHa nOnHaR 
HHTeHCHBHOCTb 003HTpoH08 H3 Ha6n10AaeMOrO OTHOIIIeHHR 18+/1 K240 • 
Ha OCH08e 3THX AaHHWX npeAnaraeTCR cxeMa pacnaAa 155HO. Ha OCH08e 
paHee H38eCTHWX TeOpeTH4eCKHX paC4eTOB OAH04aCTH4HWX yp08HeH 8 o6-
naCTH RAeP N z 89 H AaHHWX o RAepHwx peaK1.4HRX 8 APYrHx H30Tonax 
AHCnpo3HR, HHTepnpeTHpyeTCR 8p~aTenbHaR nonoca 1/2-/521/ 155 Dy. 

Pa6oTa awnonHeHa 8 fla6opaTOPHH RAepHwx npo6neM OHRH. 

npenpaar 06benaaeaaoro aacraryra KOepa~x accnenoBSBal. ~y6aa 1979 

Abdurazakov A.A. et al. P6 - 12486 
Levels in 155 Dy Studied In the 155Ho Beta Decay 

The excited 1 eve ls of 1560 have been investigated from the 165Ho 
beta decay. 155Ho ganma-ray single spectra were taken with the 0.8 cnll 
and 38 cmS~)detectors (resolution of 0.63 keV at 100 keV and 
2.3 keV at 1332 keV, respectively). The internal-conversion electron 
spectra were studied with the. aid of beta spectrographs. The 
coincidences of gamma-rays with the L -39.4, K-86.8 and K-136.3 keV 
conversion electrons were lnvestlgate3 using an arrangement based 
on the thoroidal beta spectrometer and Ge(Li) detector. Two Ge(Li) 
detectors with the volumes of 41 and 50 emS were used to perform 
ganma-gamma coincidence experiments. Total positron intensity was 
determined from the observed ratio of 18 +!1 K 240 . · on the basis of 
obtained data, a decay sheme of 155Ho Is proposed. Using previously 
reported theoretical calculations of the one-particle levels in the 
N~89 nuclei and data found In nuclear reactions on different 
dysprosium isotopes, the 1/~ [521] rotational band is interpreted 
in 155Dy. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

HacTO.Illl.{a.ll pa6oTa .IIBJI.IleTC.Il npo,AoJDKeuueM uccne,AoBanuii pac

na.Aa 155Ho, npoBO,A.Illi.{BXC.Il B uaweii Jla6opaTopuu 111. U:enb 

pa60Thl COCTOBT B YTO'IHeHBB B ,AOUOJIHeHBB npe,AJIO:lKeHHOH pa

nee /1,2/ cxeMw pacna,Aa :noro .ll,Apa. 

Pa,AuoaKTBBHwe B30TODbl roJibMB.Il Mbl nonyqanu npu o6nyqeuuu 

TaHTaJIOBOH MBWeHB npOTOHaMB C 3Heprueii 680 M3B Ha CBHXpo

UBKJIOTpOHe OHJIH. llpoBO.ABJIOcb pa,ABOXBMB'Iecxoe Bbi.Aeneuue B30-

TOUOB rOJibMBJI B3 06Jiy'leHHOH MBWeHB /3/ B pa3,AeJieHBe BX no 

MaCCaM Ha 3JieKTpOMarHBTHOM Macc·cenapaTope/4/. raMMa·cneKT· 

pw 155 Ho B3y'laJIBCb npu noMOII.{B cneKTpoMeTpoB c Ge(Li) - ,Ae

TeKTOpaMB 06'beMOM 0,8 B 38 CM 3c pa3peWeHBeM 0,63 B 2,3 K3B 

npB 3HeprB.IIX 100 B 1332 K3B, COOTBeTCTBeHHO. HccJie,AOBaHBe 

cneKTpOB KOHBepCBOHHhiX 3JieKTpOHOB BhlfiOJIHeHO npB UOMOII.{B 6eTa • 

CUeKTporpa«<loB C BCUOJib30BaHBeM pa,ABOaKTBBHhiX BCTO'IHBKOB rOJib

MB.Il, nonyqeunwx nocne pa,ABOXBMB'Iecxoro Bhi.AeJieHB.Il. B o6nacTB 

E e <21 0 K3B cneKTphl KOHBepCBOHHhiX 3JieKTpOHOB B3Mep.IIJIBCb 

TaK:lKe npB fiOMOII.{B 6e 3:lKeJie 3HOrO TOpOB,AaJibHOrO 6eTa • cneKTpO

MeTpa 151. Ha 3TOM :lKe cneKTpoMeTpe B3Mep.IIJIC.Il cnexTp no3BTpo

HOB 155 Ho. )J;JIJI B3y'leHBJI cneKTpOB y-y ·COBUa,AeHBH Mhl BCDOJib· 

30BaJiu ycTanoBKY c .ABYM.Il Ge(Li) - ,AeTeKTopaMB o6'beMaMB 41 
B 50 CM 3 C Tpexa,ApeCHOH /aMDJIBTy,Aa·aMUJIBTy,Aa·BpeM.Il/ 3a· 

nucbJO na MarnuTnhle neHThl c noMOII.{biO 3BM HP 2111C 161. Ha yc

TaHOBKe n I • C03,AaHHOH ua 6a3e TOpOB,AaJibHOrO 6eTa- cneKTpOMeT

pa B CUeKTpoMeTpa C Ge(Li) - ,AeTeKTOpOM, B3y'leHhl cneKTphl COB· 

na,AeHBH y -nyqeii C 3JieXTpoHaMB L 3 -39,4 K3B, K ·86,8 K3B B 

K -136,3 K3B. llonyqeunwe naMB 3XcnepuMenTaJibHhle ,AaHnble o 

cneKTpax y ·Jiy'leH B XOHBepCBOHHhiX 3JieKTpOHOB ,AaHhl B Jta611. 1. 

3 



Ta
6I

1H
I.I

a 
1 

.l\
aH

H
bl

e 
o 

15
5 

y 
-

ne
pe

xo
A

ax
 

np
H

 
6e

T
a-

pa
cn

aA
e 

H
o 

E 1
{l
~E
r)
o.
' 

If
i:J

-r
) 

) 
Ik

 
IL

1 
IL

2.
 

1
L3

 
oL

K 
M
y
~
T
H
U
O
~
H
O
C
T
b
 

Pa
3M

el
!le

H
ne

 

E·
 

E
 

I 
2 

3 
4 

5 
6 

7 
8 

9 

9
,I

(I
) 

?(
M

r)
 

6
(
~
)
 

""
'I(

M
3>

 
M

I+
E2

 
23

4,
4 

22
5

,3
 

22
,!

5(
5)

 
2 

o,a
Z>

 
M

I+
E2

 

37
,8

0(
4)

 
3 

""
I 

(E
I)

 
24

0,
2 

20
2

,4
 

39
,3

9(
2)

 
26

,5
(1

3)
 

90
 

60
 

75
 

M
1+

E2
 

39
,4

 
0 

45
,3

8(
5)

 
45

(2
0)

.n
) 

9 
4 

5 
E

I 
I3

2,
2 

86
,8

 

47
,3

7(
2)

 
I8

(2
) 

60
 

I2
 

9 
ld

i+
E2

 
86

,8
 

39
,4

 

49
,5

2(
5)

 
I,

2
 

0,
3 

f,l
i+

F..
2 

13
6,

3 
86

,8
 

66
,!

2(
3)

 
I,

3
I(

6
) 

5 
2 

I'
.,

->
 

CJ
!O

llt
. 

3,
8 

M
I+

E2
 

20
2

,4
 

I3
G

,3
 

o,
5(

M
1

>
 

0
,
4
5
(
~
)
 

0,
5(

L
ia

) 

74
,3

3(
3)

 
0,

33
(3

) 
I,

2
 

3
,6

 
M

I+
E2

 
(4

23
,3

 
34

9,
0)

 

79
, 7

2(
5)

 
0,

24
(2

) 
~'
~O
,s
JK
) 

2,
5 

M
I+

E2
, 

EI
+M

2 

86
,7

5(
2)

 
6,

2(
3)

 
I0

,3
 

0
,9

 
7,

0 
7,

2 
I,

?
 

E2
 

86
,8

 
0 

88
,2

6(
5)

 
0,

17
(4

) 
I,

3
 

O
,I

5 
7,

6 
!.IT

 
22

4
,6

 
I3

6,
3 

9I
,3

5(
3)

 
0,

6(
1)

 
za

:>
 

3,
3 

li!
I 

44
0,

3 
34

9,
0 

92
,2

2(
6)

 
0

,3
(I

) 
C

JI
. 

22
4,

5 
13

2,
2 

96
,9

!(
2)

 
8,

3(
4)

 
20

 
3 

0
,6

 
O

,I2
 

2,
4 

f,I
1+

E2
 

13
6,

3 
39

,4
 

Ta
61

1H
1.1

a 
1 

/n
pO

A
O

ill
K

eH
H

e/
 

I 
2 

3 
4 

5 
6 

7 
8 

9 

I0
0,

84
(6

) 
0

,6
 

32
5,

4 
. 2

24
,5

 

IO
I,

34
(7

) 
0,

8(
2)

 
0,

8 
34

9,
0 

24
7,

8 

I0
2,

I6
(3

) 
0,

5!
(6

) 
!,

5
 

2,
9 

E1
+L

I2
, 

M
I 

23
4,

4 
I3

2,
2 

I0
3,

89
(2

) 
I7

,4
(9

) 
4 

61
1.)

 
0,

55
 

0,
26

 
E

I 
24

0,
2 

!3
6,

3 
' 

I0
8,

79
(2

) 
3,

7(
2)

 
6 

0,
7 

0,
6l

lt)
 

!,
6

 
M

I 
34

9,
0 

24
0,

2 

II
I,

4
7

(3
) 

0,
92

(6
) 

o,z
:~~

t> 
0,

22
 

EI
 

24
7,

8 
13

6,
3 

II
5

,3
(I

) 
0,

7 

II
5

,5
(I

) 
6,

6(
3)

 
3,

6
. 

0,
35

 
I'

 gl
lt)

 
I,

6
 

0,
54

 
E2

 
24

7,
8 

I3
2,

2 

I2
3,

I0
(6

) 
0,

2 
rv

O
,I

5 
""

0,
 75

 
(M

I) 
32

5,
3 

20
2,

4 

I2
4,

54
(5

) 
2

,5
(I

) 
0,

6 
0,

24
 

E
I 

34
9,

0 
22

4,
5 

I3
6,

30
(2

) 
40

(2
) 

30
 

4,
4 

0,
36

 
0

,!
5

 
0,

75
 

M
I 

13
6,

3 
0 

!3
7,

76
(4

) 
2,

5(
6)

 
3

,0
 

0,
45

 
C

JI
O

Jt
. 

!,
2

 
M

I 
22

4,
5 

86
,8

 

!3
8,

46
(4

) 
7,

0(
7)

 
3

' ol
Jtl 

0,
55

 
C

JI
O

'll
.. 

<
O

,I
 

0,
43

 
M

I,E
2 

22
5,

2 
86

,8
 

!4
6,

57
(2

) 
5,

5(
6)

 
E

I 
34

9,
0 

20
2,

4 

I4
7,

63
(6

) 
0,

42
(6

)·
 

23
4,

4 
86

,8
 

I4
9,

24
(4

) 
I,

O
(I

) 
55

7,
7 

40
8,

5 

!5
0,

09
(6

) 
0

,4
(!

) 
37

5,
4 

22
5,

3 

!6
0,

55
(5

) 
0

,!
5

 
56

9,
2 

40
8,

5 



T
a
6
J
n
t
~
a
 

/n
pO

A
O

Jl
lK

eH
H

e/
 

I 
2 

3 
4 

5 
6 

7 
8 

9 

16
0,

76
(4

) 
{ 

9,
~(
9)
 

41
E.)

 
0

,5
 

(0
,1

 
<

 0,
1 

0,
43

 
M

I(+
E2

) 
40

8,
5 

24
7,

8 

16
0,

82
(5

) 
0,

3 

16
1,

08
(8

) 
0,

15
 

24
7,

8 
86

,8
 

16
3,

02
(2

) 
7,

9(
4)

 
3

,5
 

C
JI

O
J[

. 
0.

44
 

M
I,

E
2 

20
2,

4 
39

,4
 

18
5,

13
(2

) 
18

(1
) 

7 
0

,8
 

0,
1 

0,
39

 
if

i 
22

4,
5 

39
,4

 

18
5,

89
(2

) 
2,

7(
2)

 
0

,6
 

0,
22

 
E2

 
22

5,
3 

39
,4

 

18
9,

09
(2

) 
2,

0(
2)

 
0,

65
 

0,
32

 
l•I

I 
32

5,
4 

I3
6,

3 

20
0,

17
(2

) 
3,

4(
3)

 
0

,6
 

0,
17

 
E2

 
44

0,
3 

24
0,

2 

20
0,

86
(7

) 
12

,2
(5

) 
0

,6
 

0,
05

 
E

I 
24

0 
39

,3
9 

20
2,

41
(2

) 
13

,6
(7

) 
3

,5
 

0
,5

 
<

 0,
05

1E
.) 

<
 0,0

5 
0,

26
 

M
I 

20
2,

4 
0 

20
6,

08
(8

) 
I,

5B
) 

<
0

,1
 

0,
07

 
E1

 
40

8,
5 

20
2,

4 

20
6,

52
(2

) 
4(

1)
 

0,
3x

) 
0,

05
8 

E
I 

55
7,

8 
35

1,
3 

20
8,

41
(2

) 
12

,9
(6

) 
0,

45
 

0,
03

6 
EI

 
24

7,
8 

39
,4

 

21
2,

70
(2

) 
3,

4(
2)

 
0,

18
 

0,
05

4 
EI

 
34

9,
0 

13
6,

3 

21
5,

03
(2

) 
2

,1
(I

) 
O

,I
 

0,
04

7 
EI

 
44

0,
3 

22
5,

2 

21
8,

93
(2

) 
II

,4
(6

) 
1

,5
 

O
,l;

;;)
 

o,
1z

1t
l 

0,
08

 
0,

13
 

E2
 

35
1,

3 
I3

2,
2 

22
4,

55
(2

) 
1,

2(
4)

 
0,

15
 

0,
12

 
E2

 
22

4,
5 

0 

23
8,

54
(9

) 
0,

5(
2)

 
0,

05
 

O
,I

 
~I

I.
 

E2
 

32
5,

4 
86

,8
 

T
a
6
n
H
~
a
 

/n
pO

A
O

Jl
lK

eH
H

e/
 

I 
2 

3 
4 

5 
6 

7 
8 

9 

24
0,

19
(2

) 
I0

0(
5)

 
2,

56
 

0,
35

 
0,

06
 

0,
08

 
0,

02
56

e)
 

E
I 

24
0,

2 
0 

24
3,

55
(3

) 
2,

3(
3)

 
0,

4 
0,

17
 

M
l 

48
3,

7 
24

0,
2 

24
7,

77
(2

) 
12

,4
(6

) 
0,

3 
0,

02
5 

E
I 

24
7,

8 
0 

25
9,

09
(7

) 
I,

9
(I

) 
<

O
,I

 
<

0,
05

 
E

I 
48

3,
7 

22
4,

5 

26
2,

23
(3

) 
9,

0(
IO

) 
0,

16
 

O
,O

I8
 

E
I 

34
9,

0 
86

,8
 

26
4,

35
(1

4)
 

I,
3

(2
) 

35
1,

3 
86

,8
 

26
6,

4(
1)

 
(2

,6
 

O
,I

 

27
2,

22
(2

) 
5,

 7
(I

O
) 

O
,I

 
O

,O
I8

 
E

I 
40

8,
5 

I3
6,

3 

28
1,

22
(8

) 
1

,1
(I

) 
0,

06
 

0,
05

4 
E2

 

28
6,

02
(2

) 
5,

0(
3)

 
0,

5 
0,

1 
0,

02
5 

0,
10

 
M

I 
32

5,
4 

39
,4

 

28
8,

64
(4

) 
4,

7(
4)

 
0

,5
 

0,
04

 
0,

02
 

O
,I

I 
M1

 
37

5,
4 

86
,8

 

30
4,

02
(2

) 
3

,I
(2

) 
(0

,0
5

 
<

 O,
O

I6
 

E
I 

44
0,

3 
I3

6,
3 

30
9,

65
(4

) 
7

' 7
(7

) 
o,

CJ
7K

l 
0,

00
9 

E
I 

34
9,

0 
39

,4
 

3I
I,

85
(3

) 
4,

3(
4)

 
0,

08
 

0,
01

9 
E

I 
35

1,
3 

39
,4

 

32
1,

31
(6

) 
5,

4(
3)

 
0,

09
 

0,
01

7 
E

I 
56

9,
2 

24
7,

78
 

32
5,

40
(2

) 
22

(1
) 

1
,8

 
0

,2
 

0,
02

5 
0,

08
 

M
I 

32
5,

4 
0 

33
6,

02
(3

) 
3,

7(
4)

 
0,

2 
0,

05
5 

M
1, 

E2
 

37
5,

4 
39

,4
 



8 

......... 
Q) 
:s: 
J: 
Q) 
:E a q 
0 
a. 
c: 

......... 

ro 
:::1 
:s: 

~ 
ro 

1-

m 

l{) 
-'<1' • co '<I' co 
m~ 0 <Dm<D 1 

C') '<I' co C') co 

m r--- o M l!> N 

c-ifiaio~<D 
~ t'- ~ ~ '<I' ~ 

~ 

I 0 

~ <D 
'<I' t'- '<I' 

• I • 0 • m <D 
C') co 

'<I' 

m 
C') 

m M 
I C\1 M co C\1 

C') '<I' 

t'- <D N . . . 
I ~ ~ ~ 

'<I' '<I' '<I' 
~ 

COl ~ ~ ~ j=4 I • I I~I'J&it1~!i!~ I ~ ~ 
~ 

C\1 

1 
H H m '<I' N 

t'- ~ i:S 8 !:j I 8 
m m ~ ~ r---

18!:j1?J!:j8o8 
C') r---

1 b 8 
0 ci 

{ 
0000 0 

<D 

l{) 

l{) 

'<1'1 I:S ~ 1?J 
0 0 0 

l{) ~ ~ g ~ C\1 
Ml O 0 • • I 

0 0 0 0 

m a; c;;- en · 
Nl .._ .._ .._ .......... 

~ ~ ~ 

M M N 
C') <D <D l{) i:O N 00 .. . .. . . . . 
<D l{) l{) H <D C') 0 

~ ~ 

t'- co 
~ ~ 

HI 2 ~ 

'-----.--J 
~ ~ 

-- 0 0-C') <n H H '<I' .._.._..._..._,_C\2 
mmoo<D~ 
m .qo H M N <D 

0 0 

vt 

8 
0 

. . . 
0 0 0 0 0 

~ 

I ~ 
a·· 

";! co l{) 
l{) 0 0 
N C\1 M ~ ~ 8 !:j b . . . . . • • I • 

0 0 0 0 0 0 0 0 

~ 2 

8 -------H-l{) CO N C\1 l{) N M ~ N -------ll)-
l{) m M '<~' m r--- <D o N 
'<I' t'-

:; - ~ 
H H 
~ ~ 

co l{) co m 

. . . 
H H <n C\1 l{) H '<I' 

~ ~ ~ 

OLO--.-~,-.. 
H H C\1 C') C') H S3 
;n~(O~t:::"aH 
H H l{) CO 0) t'- t'-

l{) 

13 
0 

~-

H 

'<I' 

0 

H 
~ 

C') 

C') '<I' co G1 
~ ~ ~ C') 

<n m M r--- N ~ H ~ ~ <D o o ai 
~ ~ ~ ~ ~ ~ ~ ~ '<I' ~ ~ ~ ~ 

'<I' 

~ 

E~~~l) J1(6I1) II< 

I 

448,98(3) 

456,23(4) 

460, 73(5) 

476,42(9) 

2 

5,9(3) 

5,6(3) 

4,8(3) 

3,2(2) 

478,2(2) { 

479,!3(4) 5,~(3) 

493,3(3) !,!0(1!) 

495,3(3) !,!0(11) 

502,9(3) !,0(5) 

5!5,62(7) 3,4(3) 

5!8,43(15) !,2(5) 

523,66(5) 

529,4(3) 

533,!(3) 

536,6(1) 

542,50(7) 

554,0(2) 

555,9(2) { 
557,6(2) 

1,87(14) 

0,7(2) 

0,5(2) 

0,76(8) 

0,97(16) 

2,8(3) 

566,28(4) 2,73(14) 

569,2(2) 2,3(8) 

576,74(10) 0,89(9) 

599,22(15) 0,8(3) 

615,7(3) 

616,2(4) 

623,9(3) 

3,2(4) 

0,8(3) 

0,6(2) 

3 

0,37 

0,18 

0,17 

0,06 

0,02 

0,25 

0,015 

0,01 

0,07 

< 0,02 

0,06 

0,02 

0,02 

0,02 

0,015 

0,015 

0,02 

0,025 

0,045 

0,02 

0,01 

0,015 

0,010 

< o,oo5a:> 

Ta6nH4a 1 /npoAonmeHHe/ 

J..K 
4 

0,064 

0,033 

0,036 

0,019 

0,049 

0,014 

0,0093 

0,021 

< 0,017 

0,033 

0,029 

0,04 

0,027 

0,015 

0,017 

0,0087 

0,012 

0,018 

0,0032 

<. 0,006 

!.lyJibTJI
nom.HOCTb 

5 

MI 

MI 

M1 
E2, r.rr 

Ali 

E2 

E2 

MI 

M1 

MI 

MI 

M1 

E2, M1 

MI 

E2,MI 

EI,E2 

MI 

E1 

EI 

PaaMel!leHI!le 
EL Et 

449,0 

456,::!1 

702,5 

902,1 

557,8 

557,8 

569,2 

752,7 

6 

0 

0 

224,5 

408,5 

39,4 

0 

0 

136,3 

B Jta6A. 2 npeJJ;cTaBneuw pe3yJI&TaTw H3y'leHH.II y-y H e-y ·coB

naJJ;euaii. B o6naCTH JJ;O 1333 K3B Mhl B JJ;ODOJIHeHHe K pa6oTe 121 

Ha6~JJ;aeM 28 HOBhiX nepeXOJJ;OB. B o6JiaCTH BhiWe 1333 K3B cneKTp 

y -ny'leii H3y'leH BnepBwe. )ln.11 p.RJJ;a nepexoJJ;OB BnepBwe onpe

JJ;eneuw MYJihTHnon&uocTH I •a6A. 1/. 
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Ta6nH~a 1 /npoAonmeHHe/ Ta6nH~a 1 /npoAonmeHHe/ 

I 2 3 4 5 6 I 2 3 4 5 6 

648,45(8) 0,99(13) O,OI5 O,OI5 . MI 
~ I08I,40(6) 5,5(5) 0,0047 0,0009 - - ·J 

EI I2I7,8 136,3 

654,16(9) 1,8(2) O,OI 0,0057 - 902,0 247,3 II78,39(4) 4,5(2) 0,0025 0,0006 EI I217,8 39,4 

659,6(2) 1,3(2) - - - I2I7,3 557,8 l I2I8,0(3) I,I8(14) - - - 1217,8 0 

687,19(IO) I,II(9) O,OI 0,0092 MI, E2 - - 1259,21(9) 1,2(2) 

689,0'7(II) 0,98(13) - - - - - I270,95(I4) 1,1(2) 0,0013 0,0013 

692,29(12) 0,97(10) - - . - - - 1327,48(7) 1,60(12) 0,0015 O,OOIO EI, E2 

699,50(15) 1,22(IO) 0,005 0,0042 E2,EI 902,0 202,4 1332,63(12) 0,9I(I2) 0,0015 0,0017 

752, 5(4) - O,OOI4 - - 752,5 0 

765,85(7) I,82(II) O,OI 0,0056 E2, EI 902,0 136,3 

768,72(6) 2,0(IO) 0,005 0,0026 EI, (E2) - - Ta6nH~a 1 /npoAonmeHHe/ 
791,75(8) I, I5(IO) 0,007 0,0062 E2,MI 

802,94(6) 2,6(2) 0,005 0,002 EI - - E,(6Er) I~6I1) E~6E1) I~6I,) 
RaB aB 

825,5(3) 1,6(2) 0,005 0,0031 E2,MI - - I 2 I 2 
828,4(2) 1,2(2) 0,004 - - - -
834,85(9) 1,7(4) 0,004 0,0024 EI (E2) I2I7,8 382,9 

1371,9(4) 0,99(9) 1708,3(5) 0,8(3) 

867,6(2) !,2(2) 0,004 0,0035 E2,MI 
1396,0(6) 0,7(2) 1883,0(15) 1,1(4) - -

872,42(12) I,0(2) 0,001 0,0013 EI -
!471,1(3) 0, 56(II) 1935,3(3) l,I(3) -

875,40(12) 1,2(2) 0,0014 0,0012 EI - 1476,5(5) 0,6(2) 1939,7(2) 1,3(2) -
892,2(2) 4,3(5) 0,0054 0,0013 EI 1217,8 325,4 

1504,8(4) 0,6(2) 1943,0(3) 0,8(2) 

897,14(7) 8,0(4) 0,0056 O,OilYi' EI 1033,5 136,3 
1516,6(3) 0,5(2) 1972,8(3) 1,1(2) 

902,03(II) 2,6(2) - - - 902,0 0 
1530,2(2) 1,0(2) 1994,7(2) 0,9(2) 

955,09(14) 0,8(2) 0,0015 0,0018 EI, (E2) 
1535,9(2) 1,1(2) 20I8,9(2) . 1,7(4) - -

994,10(7) 6,0(5) 0,0046 O,OCXl3 EI 1033,5 39,4 
1540,0(2) 1,2(2) 2045,0(2) 0,65(15) 

1010,8(3) 1,3(2) - - - 1613,6(2) 1,7(3) 2063,5(2) 1,3(2) - -
1015,35(6) 4,8(4) 0,003 0,006 EI 1217,8 202,4 

1672,5(3) 0,7(2) 2069,2(1) 2,I(5) 

1027,9(2) 1,1(4) 0,0026 0,0024 - 1679,4(4) 0,5(2) 2II3,2(2) 1,2(2) 
- -

1033,47(4) 8,5(4) 0,0056 O,OilYi' EI 1033,5 0 
1693,6(2) 0,7(2) 2128,6(2) 1,1(3) 

1057,2(2) 1,3(2) 0,0015 O,OOI2 EI 'J 
!696,0(3) 0,6(2) 2150,3(2) !,8(2) - - 1700,7(2) 1,0(2) 2167,8(2) I,0(2) 
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Ta6JIJII.\tl I ( npo,nOJilltenne ) 

I 2 I 2 

2I70,7(2) I,2(2) 2207,3(2) I,2(2) 

0,6(2) 

0,7(2) 

3,5(2) 

2I82,I(2) 0,6(2) 22!8,5(3) 

2222,I(4) 

224I,3(I) 

2I84,6(2) 0,5(2) 

2I92,I(2) I,4(2) 

2200,9(!) I,8(2) 

IIP.HMEWIUE 

a) 3Hepi'lUI nepexo.na B RaB E0 (l!.. E1) = l::! 1 :t A Er. 

6) }fiiTeHCHBHOCT:b 'I -l!3Jiy'lell.II'R B OTHOCHTeJlbHUX e,numm,a.X 

II (AIr) = I'l .:t A It . 

B) }fineHCHDHOCTb onpe,neJieHa H3 ,naJIHUX no r-r COBUB,l(eiDIRM• 

.n) JiumrR ne pa.:apemae·rcR oT K,(.z 1550y. Ee rnrTeHCIIBHOCTb 

6wra onpe,neJiena H:a :aRcnepHMeHTaJII>HHX ,naJIHHX 

IK.c.
1 

= 306z.30 , IKd..t + Ir 45 ,4 = 207,:t20 

n n:anecTHoro oTirowemrn K.t.z IK,L-f = 0, 53. 

e) l.lyJThTllllOJI:bHOCT:b rrepexo,na orrpe,neJIReTCH H3 OTHOWemtit liH

TeHCUBHOCTeit K-, Lr· L2- H t 3-JiliHIIit. 3Haqemw J.k(EI) 

npllliHTO no /I4/ H UC110Jlb30Dall0 ,nJIR CBR3ll DIRaJI JIHTeHCHBHOCTeH . . r -Jiy'leH 1I KOHBepCIIOHHHX aJieRTJlOHOB. 

lit) MHTeHCHBH9CTb rroJiytieHa rrpu pa:aJiolltemm CJIOJmoit JillHIIII. 

Ha ocuoBe :nux .naHHhiX Mhl npe.nnaraeM cxeMy pacna.na 155 Ho 

/puc. 1/. Pa3MemeHue y -nepexo.noB B cxeMe pacna.na .nauo B 

•a6A. 1. llpB DOCTpOeHBB CXeMbl pacna,na HCDOnh30BaHbl pe3ynh

TaTbl H3y'leHBJI JI,nepHhiX peaKUBH B pa6oTaX /8,9/, lionhWBHCTBO 

nepexo,noB c 3Heprueii MeHhwe 420 K3B pa3MemeHo B cxeMe pac

na.na . CyMMapHaJI BHTeHCBBHOCTh Hepa3MemeHHhiX nepexo.noB He 

npeB~o~waeT 12~ oT qucna pacna,noB 155 Ho. 

12 

Ta6111-1~a 2 
155 

y-y "' e-y -coenaAeHHR npH pacnaAe Ho 

OKHo Er (KaB) 
:3Hepi'JDI COBII8,lllliJitHX r -nepcXO)lOB ( OTHOClft'eJILHlle IDITeHCJIBHOCTJI 
coBIIa.nennn) 

87 

97 

104 

109 

136 

147 

149 

160-161 

138(6,±3) 

104(32:t15) 

97(32±1fl) 

240(:~2±5) 

104(100;!,;:.!0) 

421(27±13) 

163(Il±3) 

272(3,6±1,1) 

87(1J±6) 

408(6±2) 

163 147(11±3) 

185 125(16±4) 

189 97(3,J±0,6) 

200-202 147(15t3) 

104(5,5±2,1) 

206-208 160(9±3) 

161(1J±6) 

189(3,3.t0,6) 

136(l(XJ±20) 

189(10;t3) 

897(48t14) 

202(15;t:l) 

408(6±2) 

160(10;t2) 

206(6;t2) 

479(1J±8) 

136(IQt3) 

200(3,J±1,5) 

163(6±2) 

321(8t3) 654(4,2±1,8) 

213-215 97(3,1±1,5) 136(12±3) 

219 206(11±3) 

240 109(22±5) 200(18t4) 

243 240(17±6) 

248 160(12±4) 

262-264 87(7,7±3,5) 206(4,J±1,6) 

272 97(6±2) 136(2J±3) 

493(6±3) 

304 

312 

321 

325 

344 

97(4,5±1,9) 136(1J±3) 

206(8t2) 

208(8t3) 

89'2(14;!:3) 

272(5,1±2,2) 408(9±3) 

262(7,7±J,5) 369(3,:tl} 

213(3,1±1,5) 272(G,:t2) 304(4,5±1,9) 

200(5,5±2, 7) 

213(12±3) 

1081(21±5) 

208(9j;3) 

1015(14;!:7) 

272(2J±3) 304(1J±3) 

248(12±4) 272(6±3) 

206(4,4,:t1,8) 240(18t4) 1015(17±6) 

264(4,J±1,6) 219(11±3) 312(8t2) 

243{17,:t6) 

149(3,6±2,1) 160(12±6) 344(5,1±2,2) 

13 



Ta6Jnru,a 2 (npo,IIOJJXeHRe} 

369 87(3z_I) 

408 I49(6;t2} I60(5,B.±I,9} 344(9_t3} 493(9_t3) 

42! I36(27.:ti3} 

479 I85(I3z_8) 

493 272(6;t3) 400(9_t3} 

654 208(4,2.:!;!,8) 

892 325(!4.:!;3) 

897 I36(48ti4} 

!0!5 !63(!4.:!;7) 202(!7±.6) 

IOOI !36(2!±.!0) 

.limm.a <JHepl'HH CODIIa.IIa.DitHX ~ -nepeXO,IIOD (OTHOCHTenbHHe HHTeHCHBHOCTll 
3BK CODJia,llelld} 

97(28_t3} !04(!7.:!;3} !!5(6±_2) !25( 9.:!;3) 

!38(34.:!;6) !60(22.:!;6) I63(2D_t6) I85(67.:t9} !89(!7±,6) 

200(42.:!;6) 208(53±.9) 2!2(4.:!;2) 2!5(6±_2) 2!9(9.:!;2) 

262(2Bt6) 272(9:!_4) 286(IB_t4) 304(7±,2} 309(25.±6) 

L 339 3!2(!!±.6} 336(!4.:!;6) 344(25.±6) 347(7J:3} 353(8_t3) 

369(!!±.3) 373(8,±3) 377(6±,2) 383(22.:!;3) 4!6(9.:!;3) 

42I(II±.6) 43!J(I4.:t3) 460(! 4.:!;3) 476(9;t4) 478(9j;4) 

479(9.:!;3) 554(9;t4} 6!5(7;t4} 654(9:£4) 892(II;t6) 

897(9j;4) 994(2D_t6) IOI5(7;t4) II78(22;tii} 

l{ 87 
I04(3z_I) II5(3z.I) !38(5.±1) !6! (2±,0, 5} 

262(7±.2) 28!J(S;t:~} 369(8,!3) 

Ta6Jmu,a 2 (npo,IIOJJXeHRe) 

66(I2;t6) !04 ( 4D,±IO) III(I,3z.0,6) I24(I,Sj:0,6) 

I46(3,3z.0,8) I49(I,Sj:0,6) I6I(I,S;t0,5) I89(E,D_ti,3) 

·K !36 206(2,2.:!;0,8) 2I3(8t2) 2!5(2±.!) 243(2;t!) 272(I8t3) 

304(IQ!;2) 42I(6;t2) 566(7;t3) 766(9_t3) 897(2I;t5) 

!081(22±.7) 
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CxeMa pacnada 155 Ho ... 155 Dy. raMMa· nepexodw, UdYIIIUe 
c daHHozo ypoeHJI 155 Dy, U3o6paJKeHt.l odHoiJ eep•uKalle.Hoii 11u· 
Hueii. Ka•dwil o•dellt.Hwll zaMMa· nepexod o6o3Ha'lae•c" c•peAKoiJ 
y ypoeHJI, Ha Ko•opwiJ npoucxodu• 3•o• nepexod. fJepHe.rMu KPY•· 
KOMU o•Me'leHW Ha6AK)()aeMwe CIIY'IOU coenadeHUiJ. 
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Toppec u np. 12/ , H3y'laJI cnexTp no3HTpoHoB npu pacnane 

155 Ho, ycTaHOBHJUI .. 'ITO no3HTPOHHWB pacna.Il B.IleT rnaBHbiM o6-

pa30M Ha ypoBeHb 240,2 K3B C I 77 = 3/2+H 'ITO pa3HOCTb Mace 

155 Ho - 155 Dy pasHa /3100±20/ K3B. Cor nacHo /10/, 3Ha'leHHe 

CDHHa OCHOBHOro COCTOJIHHJI 155Ho - 5/2. TaKHM o6pa30M, HeDb3JI 

HCKDID'IHTb ~+ -pacna.Il H Ha .IlPYrHe B036y~eHHble ypoBHH C I = 
= 3/2, 5/2, 7/2, a TaK>Ke Ha OCHOBHOe COCTOJIHHe 155 Dy C I 77 = 

= 3/2-. Mw onpe.IleDJIDH nonHyro HHTeHCHBHOCTb D03HTPOHOB npu 

pacna.Ile 155 Ho H3 Ha6nro.IlaeMoro OTHOWeHHJI I ~+/I K 240 = 16±3, 

OTCID.Ila I~+ = ~0±3 /s e.Il . •a611. 1/. Hcnonb3YJI onpe.IleneHHyro 

HaMH HHTeHCHBHOCTb K X- peHTreHOBCKOrO H3Dy'leHHJI H .IlaHHble 

06 HHTeHCHBHOCTJIX KOHBepCHOHHbiX 3DeKTpOHOB, DODy'laeM 3Ha

'leHHe I f = 610±80 npu pacna.Ile 155Ho. TaKHM o6pa30M, nonHoe 

/100lfo/ 'IHcno pacna.IlOB paBHO I c +I~+= 650 ±80 /B e.Il. •a611. 1/. 

C .IlPYrOB CTOpOHbl, CYMMa HHTeHCHBHOCTeB y -nepeXO.IlOB, DpHBO

.IlJIIl.IHX B OCHOBHOe COCTOJIHHe 155Dy, COCTaBDJieT 650±100. Cos

Da,lleHHe 060HX 3Ha'leHHB yKa3biBaeT Ha TO, 'ITO B OCHOBHOe COCTOJI

HHe 155 oy uneT Mana• .IlODJI pacna.IlOB 155Ho. Ha ocHoBe 6anaHca 

HHTeHCHBHOCTeB y- nepeXO.IlOB Mbl paCC'IHTbiBaDH BepOJITHOCTH pac-

Da.Ila 155 Ho Ha B036Y>K.IleHHble ypOBHH 155 Dy . . 

JI.Ilpo 155 Dy HMeeT 89 HeiiTpoHOB H HaXO.IlHTCJI Ha rpaHHUe 

o6nacTH .Ile4JopMHposaHHbiX JI.Ilep. Cne.IlyeT O>KH.IlaTb, 'ITO cTpyx

Typa B036Y>K.IleHHbiX COCTOJIHHB 3TOrO JI.Ilpa JIBDJieTCJI CDO>KHOB. 

CornacHo pa6oTaM 11 •9 •111• HH>Kaiiwee cocTOJIHHe aHoMaDbHOB 

nOIIOCbl ypoeHeU C nOIIOXUIIIe/lbHOU 'leiiiHOCIIII>IO HaXO.IlHTCJI DpH 

3Hepruu 132,2 K3B H HMeeT xapaxTepHCTHKH I 77 = 9/2+. Hu3xo

ne>Kamue ypoBHH I E < 1 M3B/ c nono>KHTenbHoii 'leTHOCTbro 

B 155 Dy Hennoxo ODHCbiBaiDTCJI liJ/ B paMKaX MO.IleDH HHDbCCOHa 

C y'leTOM B3aHMO.IleBCTBHJI KopHODHCa H CMeWHBaHHJI THDa ~N = 2 . 
0CHOBHOB BKDa.Il B CTpyKTypy 3THX ypOBHeB .IlaiDT COCTOJIHHJI DO.Il

o60DO'IeK i 1312 ( 1/2_[660]; 3/2+/651/; 5/2+/642/), s 112(1/2-+/400/) 

H d 312 (3/2+/402/ ) . Ilony'leHo fiJI Y.IlOBneTBOpHTenbHoe cornacue 

H3MepeHHbiX H Bbi'IHCDeHHbiX 3HeprHH ypOBHeB. BBH.IlY O'leHb CHDb

HOrO CMeWHBaHHJI, oco6eHHO Me~y COCTOJIHHJIMH C N = 6, TPY.IlHO 

onpe.IleDHTb .IleTanbHYID cTpyxTypy OT.IleDbHbiX ypoBHeA:. 

B Haweii pa6oTe DO.IlTBep>KnaeTCJI B036Y>K.IleHHe npu 6eTa - pac

na.Ile Ha6nro.IlaeMbiX B / 1,2/ ypOBHeii C DODO>KHTeDbHOH 'leTHOCTbiD : 

132,23 K3B, 9/2+; 240, 19 K3B, 3/2+; 247,78 K3B,5/2+; 348,99 K3B, 
+ . + 

5/2 ; 351 ,21 K3B /5/2 , 7/2/ +H 408,55 K3B /3/2, 5/2/ • Ilo HaWHM 
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.IlaHHbiM 0 KOHBepCHOHHbiX 3DeKTpOHaX, nepeXO.Il 22,15 K3B He 

'IHCTbiH E2, 'ITO HCKDro'laeT BBe.IleHHbiH B /1 / ypoBeHb 154,4 K3B, 

13/2+. CornaCHO pac'leTaM 191, ypOBHH CO CDHHOM 7/2 HMeiDT 3Hep

rHro 461 H 524 K3B. BBe.IleHHbiH HaMH ypoBeHb 440,34 K3B, 7/2+ 

JIBDJieTCJI, DO-BH.IlHMOMy, O.IlHHM 83 3THX COCTOJIHHH. YpOBeHb 

483,7 K3B, 5/2+ , 06Hapy>KeHHbiH HaMH, MO>KHO OTO>K.IleCTBHTb C co

CTOJIHHeM 5/2 +, KOTOpOe B pa6oTe liJ/ Ha6nro.IlaDOCb npH 3HeprHH 

483 K3B /pac'leTHoe 3Ha'leHHe 527 K3B/. YposeHb 902,05 K3B, 

/3/2, 5/2/+ MO>KHO, O'leBH.IlHO, OTO>K.IleCTBHTb C ypOBHeM CO COB

HOM 5/2, 3HeprHJI KOToporo, cornacHo pac'leTy fiJ I , pasHa 905 K3B. 

B pa6oTe /2 / npe.IlDOnaraeTCJI, 'ITO OCHOBHOe COCTOJIHHe 155 Ho , 

5/2+ MO>KHo HHTepnpeTuposaTb xax 5/2 +/402/. B 3TOM cnyqae 

6eTa-pacDa.Il Ha ypoBHH 240,2 K3B, 3/2+H 349,0 K3B, 5/2+,8 KOTo

pwx , DO paC'IeTaM liJ/, BKDa.Il KOMDOHeHTbl BODHOBOB 4JyHKUHB COCTOJI

HHJI 3/2+ /402/ Dpeo6Da.IlaeT /95lfo H 75lfo, COOTBeTCTBeHHO/, .IlOD>KeH 

6wTb 6wcTpbiM (lg ft -s_ 5). 3Toro Ha onwTe He Ha6nro.IlaeTCJI (lg ft 

= 6,1 H 6,4, COOTBeTCTBeHHO/. 0TCID.Ila CDe.IlyeT C.IleDaTb BbiBO.Il, 
+ 

'ITO HDB, B DpOTBBOpe'IBB C pac'leTaMH /iJ/, BKDa.Il op6HTaDB 3/2./402/ 

B paCCMaTpBBaeMble COCTOJIHHJI 155Dy Man, BDH OCHOBHOe COCTOJI
·+ 

HBe 155Ho (N=88) HeDb3I BBTepnpeTBpOBaTb KaK op6BTaDb 5/2 /402/ 

C .Ile4JopMaUHei 8 = 0,1!)70,3). 

HexoTopwe TPY.II.HOCTB B03HaxaroT npa nonwTxax O.IlH03Ha'IHO 

BHTepopeTHpOBaTb HB3KODe>Kall.IBe ypo6HU oapUIIaae/lbHOU 'leiiiHO

cau. Ocaosaoe cocTOIHoe 155 Dy BMeeT I 77 = 3/2-. IlepswA 

B BTOPOH B036y~eHHble ypOBHB 39,39 K3B, 5/2-B 86,76, 7/2-Mo>K

IIO paCCMaTpSBaTb KaK ypOBHB spamaTeDbHOH DODOCbl OCHOBHOrO 

COCTOJIHBJI. Cne.IlyJI CT&H.II,&pTHOH CXeMe HBDbCCOHa, OCHOBHOMY 

COCTOJIHBID CDe.IlOBaDO 6bl DpBDHCaTb xap&KTepBCTBKB 3/2f521/DpB 

.Ile4Jopwauaa 8 =0.2. B pa6oTel12(o.IlH&ICo, noxa3aao, 'ITO B o6nacTB 

A < 150 npa ManbiX .Ile4JopwauBJIX cxewa o.n,Ho'laCTH'IHbiX yposueii 

CBDbHO 3&l8BCHT OT MaCCOBOrO 'IHCDa ·A B .IJ,DJI JI.Ilep C N = 89 Ha.IlO 

BCDODb30BaTb MO.IlB4JBUBPOBaHHyro CXeMy HBDbCCOHa C oapaweT-

paMB 11 B K, ycTaHoBneHHbiMH nony3MDHPB'IeCKBM oyTeM. Co-

rnacao :noii ex ewe, OCHOBHOe COCTOJIHBe JI.Ilep C N = 89 .IlOD>KHO 

6b1Tb 3/2f532/ O.n.uaxo B 3TOM cny'lae npa pacna.Ile l55Dy .IlOIDKeH 

6wn 6w aa6nro.Il&TbCI pa3peweHHbiH ae3a.Ilep>KauawA 6eTa-nepeXO.Il 

B COCTOJIHHe 227 K3B 5/27532j155Dy11 - .-: fiOMBMO :noro, B.IleHTB4Ja

K&UBJI OCHOBHOrO COCTOJIHBJI 155 Dy IC&K op6HTaDb 3/2-/532/ue 

ny'IWBM o6pa30M o6'1tiCHieT ee'leHHJI o6pa30B&HBJI yposueA nonocw 
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OCHOBHOrO COCTO.IIHB.II B (d, t) -peaJCUHH DO cpaBHeHBlO C 06'b.IICHe

HBeM DpB Dpe~DOJIO:>KeHBH, 'ITO OCHOBHOe COCTO.IIHBe TBDa 

3/2- /521/191• 

flo pac'leTaM C BCDOJib30BaHBeM MO~BcllBUBPOBaHHOH CXeMbl 

HBJILccoHa c y'leTOM B3aBMo~eiicTBB.II KopBOJIBca ypoBHB 136,3 K3B, 
5/2- H 202,4 K3B, 3/2- .IIBJI.IIlOTC.II DO'ITH 'IHCTblMH COCTO.IIHH.IIMH 

DOJIOCbl 3/2-/521/. llpH TaJCOB CTPYJCType ypOBHeB MO:>KHO 6LIJIO 6LI 

o6'h.IICHHTL 3JCCTpeMaJILHO 6onLwoe 3Ha'leHHe B(E2) ~JI.II nepexo~a 

Me~y ypOBH.IIMH 202,4 H 136, 3 K3B 111, 

B CTaH~apTHOH CXeMe HHJibCCOHa COCTO.IIHH.II 136,3 K3B, 5/2 

B 202,4 K3B, 3/2 CJie~yeT BHTepnpeTBpOBaTb JCaJC op6HTaJIH 5/2-/523/ 

H 3/2-/532/, COOTBeTCTBeHHO, a ypOBHH 224,5 K3B, 7/2- H 325,4, 

5/2- - JCaJC HX nepBLie BpaiUaTeJILHble COCTO.IIHH.II /2,9 /. B /2/ Dpo

Be~eH pac'leT C y'leTOM KopHOJIHCOBa CMeWHBaHHJI ypOBHeB DOJIOC, 

ocHoBaHHhlx Ha cocTOJIHHJIX 3/2-/521/, 5/2-/523/ H 3/2-/532 I 
Mbi HCDOJib30BaJIH BOJIHOBble <llYHJCUHB pa60TLI /2/ ~JIJI pac'leTa OT

HOWeHHB HHTeHCHBHOCTeR y-nepexo~OB THDa Ml C ypOBHeB 202,4 

B 325,4 K3B. 06Hapy:>KeHbl ;,JHa'IHTeJILHble paCXO:>K~eHHJI C HaWHMB 

3JCCDepBMeHTaJILHblMH ~aHHblMH. 

B Jl~pe C 'IHCJIOM HeiiTpoHOB 89 BblWe COCTOJIHHH 3/2-/521/, 

3/2-/532/ H 5/2-/523/ CJie~yeT O:>KH~aTb COCTOJIHHJI 1/27530/ 

H 1/2-/521/. Ha OCHOBe HaWHX ~aHHblX H ~aHHblX 0 .ll~epHbiX peaJC

UBJIX 19/ MO:>KHO npe~DOJIO:>KHTL, 'ITO ypOBHB C 3HeprBeA 449,0 K3B, 
1/2-; 515,7 K3B, 3/2-; 557,8 K3B, 5/2-H 702,6 K3B, 7/2- npHHa~
Jie:>KaT JC nonoce 1/2 -/521/. llapaMeTp HHepuBH not nonochl A= 

= 14,5 K3B, napaMeTp pa3BJI3JCH a = 0,44. 3Ha'leHHJI A B a corna

CYJOTCJI co 3Ha'leHHJIMH BX B Jl~pax ~Hcnpo3HJI c A= 157, 159, 161 to/, 

r~e A= 12,8; 12,3 H 11,5 K3BH a= 0,48; 0,43 H 0,48, COOTBeT

CTBeHHO. YpoBeHL c I 17 = 3/2- nonocLI 1/2-/530/ Mhl, JCaJC B aB-

TOPLl pa6oT !0,9 /, o6Hapy:>KHJIH DpH 3HeprHH 382,9 K3B, a ypoBeHL 

c I" = 5/2-Mhl npe~nonaraeM npH 3HeprHH 456,2 K3B. 

ABTOpbl rny6oJCo npH3HaTeJILHbl H.A.Jie6e~eBy 3a BblDOJIHeHHe 

pa~BOXBMH'IeCJCBX DpHrOTOBJieHHH rOJibMHJI H3 06Jiy'leHHblX MHwe

HeB, IO.B.IOwJCeBB'IY, H.H.rpoMoBoA B M.JixHMY 3a npoBe~eHHe 

cenepauBA H3oTonoB roJILMBJI H B.r.KaJIHHHHJCOBY 3a co~eAcTBHe 

B opraHB3aUBH 3JCCDepHMeHTOB. 
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