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ABSTRACT

Values are presented for the lifetimes of nuclear levels,

published during the period 1972-1973.

The table of lifetimes includes experimental data on direct and

indirect measurements of the lifetime of excited states of atomic nuclei.

It is a continuation of a table which was included in a monograph of

Berlovich et al . [ l ] and includes data published up to the beginning of

1974» For systematizing these data we used a Minsk-32 computer, applying

an information retrieval system developed by the Data Centre of the

Leningrad Institute of Nuclear Physics, USSR Academy of Sciences [2],

The table contains values for the lifetimes of bound states,

i .e . nuclear levels lying lower than the binding energy of the outer

proton and neutron in the nucleus, and in light nuclei (up to Z = 20)

also lower than the alpha—particle binding energy.

The table has nine columns: column 1 gives the serial number of

the element, column 2 i t s chemical symbol, column 3 the mass number A

of the element. Column 4 gives the energy of the excited state in MeV.

Column 5 gives the measured value: the half-life T i t the level

width Tor the reduced probability B(EL) of the electrical transition of

multipole order L.

The reduced transition probabilities B(EL) included in the table

correspond to transitions correlating ground states of nuclei to excited

states. The values of B(EL) are given in units of e o = e (lO"~ ) cm .

The values denoted EB(EL) are partially reduced transition probabilities.

The level width associated with the transition to the ground state

of the nucleus is denoted by TO. The partial width relative to gamma-

de-excitation of the level is denoted by the symbol VG and the full

width by G. The symbol G in front of TO is a statistical factor and J

is the level spin.

A summary of the data on half-lives T i t level widths P and reduced

probabilities B(EL) appears in column 6. Here the first number is the

measured value and the number in parentheses the power of 10. The

values for the level half-lives are given in seconds and r in eV.
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Column 7 l i s t s the error of measurement to the last significant

figures of the result. For example, the notation 5»20(-12)28 means

(5.20+0.28) x 10~12.

The experimental method used for obtaining the reduced value in

column 7 is indicated in column 8, where the following notations are

used:

BH - Time measurements, including the method of observing

decreases in radiation activity, comparison of the number

of excited nuclei with the number of their decays, the

pulsed beam method, the oscilloscope and long-range

alpha-particle methods; the method of delayed coincidences

of electrons and gamma rays with gamma rays, and also the

microwave method;

KB - Coulomb excitation of nuclei by charged particles and

heavy ions;

P4 — Scattering of particles. This notation combines findings

on inelastic scattering of heavy particles and electrons;

PP - Resonance scattering of gamma rays by nuclei;

M — Measurements based on the MWssbauer effect;

Jl - Doppler effect; measurements of line width, "weakening of

the Doppler shift" and measurements of nuclear recoil

rates based on the Doppler shift;

n - Recoil nuclei method with measurements of recoil distance

(plunger method).

Column 9 l i s t s the reference cited. The reference symbols are

decoded at the end of the paper, after the table.

The authors wish to express their thanks to S.S. Vasilenko,

K.A, Mezilev, I.M. Shestemeva and O.N. Sbitneva for the active part

they took in the preparation of this paper.
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T 1 / 2

8<E2)
6(E2)
6<£2)
B(E2)
T 1 / 2

T 1 / 2
T 1 / 2
T 1 / 2
T 1 / 2
T-r/2

T l / 2
T 1 / 2
T 1 / 2
T 1 / 2
T l / 2
T 1 / 2
T 1 / 2

T l / 2
T 1 / 2
T1/i
T1/2
B(E2>
B(E2)
8<E2)
P(E2)
T1/2

9<M)
B(E2)
BCE3)
Tl/2
Tl/2
T1/2
T1/2
T1/2

.< U - 1 0 )
•4.25<-11>

2.64<-11)
2.63(-11)
3.5(-1D
3.5<-l1>
3.5(-11)
3.54-11)
< 8(-10)
3.45<-9)
6,4(-9)
3.3<-10)
8.3(-10)
3.52C-11)
3.02C-U)
3.6(-11)
5.664C-3)
1 .41(*1 )
<= 1.2O(*2)
6.60f*2)
1.68t-8)
< K-10)
< 5(-11)
< 2(-10J
1.2(-8)
3.49(»4)
7.86
1.84(-9)
1 ,87<-9)
1 .95(-9)
3 . 0 ( - i 0 )
2 . 2 C - 1 1 )
7.5
APR3f.-4)

A P R 6 . 7 1 - 3 )
A P R 7 . 4 ( - 3 )

A P R 8 . O I - 3 )
1 .96(+5)
1.181-7)'
2.04<*5)
2.03904(+b)
2. 1 (-1 i )
2.27(-11)
5.6C--2)
< 5.5C-12)
2.45i-8)
5.7^-9)
7.0<-9)
7.05(-9)
4.8(-11 )
< 8(-10)
1.07(-9)
2.6C-?)
3 . 3 ( - 7 )
1 . 1 0 6 C - 1 )
2 . 1 2 2 ( - 1 )
1 .060C-", )
4.8<-2>
1.4(-9)
6.1(-4)
1.2841-1)
6.9(-1)
6.5(-12)
> K-13)
AP«1(-5)
< 5(-9)
1.5C-8) '
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5
3
5
4
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14

1
4.0
21
3

3
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4
4
2
5
5
8
3
L
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e
60
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5
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7
2
2
5
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4
6
5
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188
80
8
1
3
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PP
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A
BH
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B^
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Bn
BH
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PB
PB
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PB
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19E
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206
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207
207
208
208
208
208
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209
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> 2.580
2.5B04
1 .7V6
1 .7973
1.7V73
1.7973
2. 169
2.169
2.306
2.3073
2.3073
> i.6443
2.6443
1.7/35
1.822
1.8223
1.8234
1.8236
1.824
2.0V14
> 2.139
2.140
2.1414
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2.6323
> ^.700
1.4882
1.4882
1.4882
1 .908
1.908
1.9060
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2.1i3
2.153
2.1532
2.1532
2.2367
2.2370
2.2370
> 3.010
> 3.014
0.8V9
3.1V5
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0.803
0.803
i. ̂ s
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2 . 6 4 5 A
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0.8977
0.8977
2.6244
2.6247
2.6624
2.6624
2.600
2.6145
7.071
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0.7/9
0.78
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B(E3)
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8(E3)
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TW2

1.5<-8)
3.35C-7)
3.35'-7)
1.34(-7)
1.3(-7)
1.3(-7)
1.30(-7>
< 5(-9>
< S(-9>
6.M-8)
5.M-8)
5.K-8)
2.95(-7)
2.95C-7)
4.9C-8)
6.33C-8)
6.33(-6)
4.9C-8)
4.9(-8>
6.0<-B>
< 5(-9)
AP*5(-6>
< 3.65C-6)
< 5(-9)
3. 7(-6)
2.21(-7)
2.21C-7)
3.3(-10)
3.3(-10)
3.3(-10)
1.32C-9)
1.50<-9)
1.32(-9)
1.32(-9)
1.50(-9)

: 4.76f-»)
4.76<-8)
4.4<-8>
4.4.(-8>
5(-7)
4.8<-7)
4.80(-7)
1.58(-7)
1.58C-7)
1.5K-1)
2.26<-7)
9.5(-2)
> 3.5C-13)
9.4(-2)
6 . 7 (-1 0 )
5.0(-1)
8.7(-14)
2.14C-2)
1.21(-2)
1.3(-13)
2.3(-1)
9.0(-14)
6.6C-13)
2.9(- 1)
2.75(-5)
5.4(-1)
3.1(*1>
1.7(*D
7.80<-D
> 2(-12)
8.18(-i2)
-3.3C-13)

5
30
30
20
1
1
10
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5
5
30
30
5
25
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5
5
15

-
3
30
30
2
2
2
7
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7
7
6
25
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2
2

3
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30
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5

6
7
3
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5
3
3
3
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2
3
3
3
2
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BM
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A
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A
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A
A
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73PA0U41?
72AL0219
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72A L0?i5
73P40i^c
72»L0219
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73PA0449
7S0J0S2}
73PA04^<9
72AL021O
7JPA04'»':>
72AL0219
72AL0219
7^SP00<?'*
72KR1?^1
73PA0469
72AL08iS
.72IS02Z}
72AL0219
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72«RWVi
73PA0449
72I-S0223
72AL0219
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73PA044O
72AL0B5S
72ICR1731
72AL021'y
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72SP002V
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83
63
83
83
83
83
33
83
83
83
83
C3
83
33
83
83
83
83
93
83
83
83
83
S3
£3
83
.*3
h3
83
8 3
83
S3
e ;
bl
Si
8 5
63
83
63
S3
£3
8 3 .
83
83
83
8 3.
63
Si.
£4
84
84
8*.
84
84
34
84
84
84
34
84
84
84
84
84
04
84
84

BI
BT
81
BX
BI
SI
BI
BI
BI
BI
BI
BI
BI
81
81
BI
BI
BI
BI
BI
BI
BI
BI
BI
BI
61
ei
BI
BI
BI
BI
61
BI
BI
BI
PI
BI
BI
BI
81
BI
BI
BI
61
BI
BI
BI
PO
PO
PO
PO
PO
PO
PO
PO
PO

°0
PO
PO
PO
PO
PO
PO
PO
PO
PO
PO

191
193
195
197
198
198
199
199
200
200
200
200
201
201 "
203
204
204
204
204

. 205
206
206
2C6
208
208
208
208
208
2^8
209
209
209
209
?09
209
209
209
209
209
209
209
209
210
210
210
210
212
199
199
200

, 200
" 200
201
201
202
20S
205
205
207
209
209
209
210
210
210
210
.210

0.2*85 •
> 1 . 9 2 2
> 1.922

0.4282
2.2416
> 1.836
> 1.836
1.313

0.808
2.7V5
1 . 4V7 '•

1 .0452
0.886
0.9i6 -
1 .033
1 .069
1 .095
1 .539
0 .19 6 3
0.8V6S
2.AV5
2.5C3
2.563
2.584
2.601
2.617
2.741
2.741
2.826
3 . 1 <iO
3. 1*6
0.433
0.4331
0.4389
0.439
0.239

> 1.763
Z.1i4
2.21>0
0.427
0.427
> 1.690

1 .461
1 .461
1.1152
0.545
1.418

. 1.522
1 .426
1.4^67
1.4^67
1.473
1 .4732

TI/2
T 1 / 2 ,
T 1 / 2
T I / 2
T I / 2
T 1 / 2
T I / 2
T 1 / 2
T I / 2
T I / 2

T1?2
TI/2
Tl/2
T1/2
T1/2
TI/2
T1/2
TI/2.
T1/2
TI/2
TI/2
T1/2
T1/2
TI/2
T1/2
TI/2
TI/2
TI/2
T1/2
6(E2)
B(E2)
Tl/2
T1/2
B(E3)
T1/2
T1/2
T i / 2
T l / 2
8 C E 3 )
T 1 / 2
T 1 / 2
T l / 2
T 1 / 2
T 1 / 2
T 1 / 2
T l / 2
T 1 / 2
T 1 / 2
T l / 2
T l / 2
T 1 / 2
T l / 2
T 1 / 2
T l / 2
T l / 2
T 1 / 2
T 1 / 2
T l / 2
T 1 / 2
T l / 2
T l / 2
T 1 / 2
T l / 2
T l / 2
T 1 / 2
T 1 / 2
T l / 2

-50,--
1.20(*1)
3.43
1 .05(*2)
6.00(^2)
7.7
7.7
< 2(-5)
> 3(-7)
4 .6(-8)
4 . 0 ( - 1 )
4.0C-1)
4.6(-8)
> 3(-7)
< 2(-5)
3.6C-10)
1.30C-2)
1.07f-3)
1.07C-3)
1.1(-3)
7.9(-o)
9<-4)
8.88(-4)
1 .0(-3)
1.8(-13)
> 1.7C-12)
7.20C-13)
4.4C-13)
1.3<-i3>
> 1.2(-12)
2.75C-3)
2.4C-3)
> 2.1t- 1 2 >
1 . 4 ( - 1 4 )
7.2(-2)
3.K-13)
4.4(-13)
> 2.K-12)
> 2.K-12)
4 . 7(-2) •
< 1.4(-14)
2.1(-1*)
> 2 . 1 (-1 2)
5.65C-8)
5.90C-8)
3.8C(-8;
3.70C-8)
1.OC-12)
2.52C+2)
2.52C+2)
1,90(-7)
5(-8)
5.4(-7)
5.40(+2)
5.40(*2)
f.85C-7)
> 1.(-3)
5 . 8 < - 2 )
6.2(-2)
5 , 0(-5)
7.QC-11)
2.48(-83
7 . 0 ( - 1 1 )
1 .60(-9)
1.53(-9)
1 .53C-9)
4.09(-8)
4 . 30(-8) .

.7
18
7

5
5

4
5
5
4

3
1
2
3

7
1
2
1
• 8-5

•26-17
•21-12
• 5-3

14
2

10
H.
10
14

10

14

10
15
10
14
2

18
60
1
3
18

30

2
5
5
20
14
20
6
A
10
10
15

BH
BH
BH
B*
BH
BH
BX
BM
BH
BH
BH
BM
BH
BH
BH
BM
BM
BM
BM
BH
BH
BH
OH

C

A
A
A

A
A
Kb
KB
A

A

a
A
A
A
<**,
A
£
A
SM
B*t
BH
BH
BH
BH
BH
BH
BH
Bft
BM
BM
BH
BM
BM
BM
BM
BM
BH
BM
BH
BM
BM
BH
BH

72GA0958
72GA0958
72GA0958
72GA0953
73KA0119
72HA0111
73GI0141
73GI0141
72HA01H
73KA0H9
72HA01 11
73KA01£0
73GI0141
73GI0141
7?BE0001
72PA1037
72RA1037
7 3 R A 0 4 6 2
7 3 K A 01 21'
7 2 * L 0 0 4 1
7 3 8 U 0 1 4 7
7 2 « A 1 0 3 7
7 3 C 0 0 5 i 1
7 2 0 1 0 5 & 3
72OL058^

720105^3
72OL05S3
720LC583
720L0583
73<K0179
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7?^A0113
72U60014
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72LE0014
72HA0113
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72HAQ113
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72BA0496
72PA0170
73KO0143
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72NA0084
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72TS0223
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72SH0063
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71AL0137
73NA00V5
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72BE0001
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72BE0001



8L
84

85
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92
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92
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94
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96
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100
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AT
AT
AT
AT
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t\

f q

FR
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RA
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AC
AC
1 H

TH
T -
Tfi

TH
PA
PA
U
0

u
u
u
I
u
u
u
u
u
'J

u
u
u
u
u
u
UP
HP
NP
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PU
PU
PU
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»u
p\l
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»i 0
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21C
210
205
210
210
2 11
211
211
211
212
212
212
213
213
214
214
214
222
222
227
232
232
23 2
232
272
253
233
234
234
234
234
234
234
234
23o
236
236
236
236
236
238
238
236
238
23P
237
237
237
237
239
242
242
242
212
242
245
245
250
250
253
254

1 .4/32
1 .4 /34
1 . 4y?

1 .3632
2.5494

1.1162
1.4166
2.6414

<..8162
1 .657

1 .6592
<= i .700
1 .5<S63
2.5348
0.457

1 .607

1 .B535

0-02733
0.043
0.049369
0.7/6
0.7e6
1.107
0.0666
0.0866
0.043

C.S50
0 . 9d7

1 .023
1.31?
1 . 4B6
1.7^1
0.044
0.7^6
0.95C
1.037
1.052
1.15 0
0.045
0.751
0 . 9 V P

1 .061
1 . 109

0.0596

0 . 0596
0 . 060

0.060
0.0573
0.046
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0.3«8
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TW2
T 1 / 2

TV2
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B(E3)
T1/2

TV/2
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B(E3)
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11/2
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6.8(- 1 )
1 .V(-1 )
3.4(—1 )
•\ . ?5 ( -7)
2.6C-1)
1 . 1 7 ( • 1 ).
5.4(-1 )
2.2C-1 )

1.0(-1 )
2 . 9 ( - 1 )
7. 0 C - 8 )
6.69C-8)
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T

1
1
8
6
2
2
20
4

8
7
3
1

5
3
10
2
2
5
14
9
11
3
6

20
2
1
41
4

Bn
BK
BH
RH
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