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COMPILATION OF EXPERIMENTAL Ea VALUES IN THE REGION ABOVE
7.=81 AND BELOW N=128

by
Kalevi Valli
Lawrence Radiation Laboratory
University of California
Berkeley, Californis -

Experimental data concerning nuclides gbove thallium and
below 128 neutron number published before 1964 have been
compiled and discussed in a book by Hyde et al(27). The new
- Table of Isotopes by Lederer et al(32)covers the literature
up to Januvary 1966. However, since that time the number of
known alpha activities in this region has increased by more
than 50 and more accurate information has been collected on
many others. It was felt that a summary of the recent re-
sults would be useful for several purposes.

Table I is intended to contain all known alpha-active
. isotopes of thorium, actinium, radium, francium, radon,
bismuuh (with the exception of 210B1), and lead containing

gs than 128 neutrons. Astatine isotopes llghtﬁr thaﬁ

At (N=121), polonium 1soto§es lighter than <0*Po (N=120),
and some recent results on 208At and 2094t are also listed.
For 2004t through 212, 20%pg through 211Po, and 21081 see
- the Table of Isotopes (32). The compilation by Eskola (17)
is also useful.

Because of the llmlted space only alpha—partlcle
energies (Eg), alpha~decay energies (Qa), alpha branches,
‘half lives (Tl/g), and references are listed in Table I.

The values are those given by the original authors. Be-
cause different alpha-energy standards have been used,
small corrections are necessary to accurately compare the
energies. In general, values published before 1961 are a
few keV lower than those based on the present standards.
The alpha branch is given in percentage where 1t is known;
in general, the rest of the decay is electron capture. In
those cases where alpha-fine structure has been observed,
the relative intensities are given in the last column.
Results that are not listed in the Table of Isotopes are
indicated by an asterisk (¥) in Table I.

. Alpha energies versus neutron number are shown in
Fig. 1 for the isotopes of the different elements.
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. Lead isotopes . The only experlmental study of ‘the alpha-
active lead 1sot0pes is that of SllVOla (MQ)

Bismuth 1sotopes. - The most comprehensive investigation of
the alpha-active bismuth isotopes is that of Siivola (42).
As a secondary result of a study of light astatine isotones
Treytl et al (5%) observed four of the bismuth activities
but the excitation functions tended to indicate different
assignments - In later studies of the isotopes of elements

“francium through thorium it has been observed that direct
production can considerably affect the excitation functions
of the alpha-decay daughters. With the assumption that
direct production Qf the blcmuth isotopes is important in
the reactions of l 2Re + 2ONe the results of Treytl et 2l
can be interpreted such that at least the ground state
assignments agree with those of Siivola. Additional experl-
ments are in progress to resolve the problem

Polonium 1sotopes. As the polonium isotopes are the last
alpha-active members of most of the decay chains in this

. region, they provide a basis for numerous further assign-
‘ments. Previous 1nvest1gators generally a%ree on the

~ alpha-decay properties of 202po throy % Recent
studies have revealed isomerism in 20 Po, 199PO, 197Po, and
~ 195Po. Most of the older data can be made consistent with ,
. these results by reassigning some of the activities to the

- isomers as shown in Table II. Only the results of Forsling
et al (19) remain somewhat unexplained.

Systematic trends in the alpha energy versus mass
“number (Fig. l% indicate that the alpha energy 5.48 MeV
“assigned to 205po by Atterling et al (2) and by Forsling

et al (19) would better be explained if it were due to an
isomer 202MPo; the value expected for 200Po is about
_5.MO MeV. ~ _ S

. _ 5
Astatine isotopes. The alpha-decay properties of OBAt

through <1icAt are relatively well-known from several
previous studies. In some of the eﬁrllest investigations
6at, and 208pt,
In a later careful study of these 1sotopes by Thoresen et
al (49) no evidence of isomerism was observed. Accordingly,
they are not listed in Table I. Most of the recent astatine
“results concern the isotopes 196At through 202pt., Hoff et
al (25) suspected that one of the two alpha groups attri-
buted to 202At was an isomer because no alpha-gamma coinci-
dences could be observed. Treytl et al (53) observed a
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small dlfference in the half-lives of the two groups and
assigned them to 202mpt, and 202At. This assignment fits
well into the pattern of the systematic occurrence of isom-
erism in this region. Isomerism was observed also in 200at
and 198At and one alpha-fine structure peak was observed in-
200at, (N= 115, compare with OlRryn).

Radon isotopes. Special techniques are required in the
study of the gaseous radon activities. Results fronm a-few
1nvest1gat%ons agree on the alpha-decay properties of 212gn
through A recent study by Valli et al (55) covers
vrincipally the 1sotopes OTRn through 20lRn. Isomerism
vas discovered in 203Rn and robably in 2Oan, in addition,
201rn (N=115, compare with 200At) seems to have one fine
structure peak. Since this work was reEorted more data
has been obtained on 2Oan _ Rn and 99Rn with an im- )
proved apparatus. However, the results on the three light-
est isotopes are still tentative.

There is_a difference_ in alpha energy between the
reports on 213Rn. As the Rn activity was produced di-
rectly in the two earlier studles (41, 23) and through the
electron- capture decay of 213Fr in the case of Valli et al
(56), there is the possibility that one_of the energles
belongs to 215Rn and the other one to SLJMRn (compare uFr
and also 212at, 2llpo, ang 210Bi).

Francium isotopes. The alpha-decay properties of the light
francium isotopes are well established by three independent
studies, two of them very recent. In the latest work by
Gough et al (51) the few disagreements in half-lives be-
tween the two earlier studies were investigated. There was
also a notable difference in the alpha energy of 214Fr be-.
tween the earlier studies. Recently Torgerson et al (51)
using a very fast collection system showed two alpha groups
which they hav& a351gned to the ground state and an isomer-
ic level of 2

Radium and actinium isotopes. A study of light radium iso-
topes by Valli et al (57) will be published shortly. An

. investigation of light actinium isotopes by Treytl et al

~ (54) has also been recently completed.

Thorium isotopes. The only'experimental data concerning
light thorium isotopes comes from a work that is still in
progress (58). The assigpments are based on excitation
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functions (of the thorium iéotopes themselves and of the
daughters). The energies were determined by means of the .
known daughter pesks. The listed values are tentative.

Isomers. When two activities with different half-lives and
alpha energies are attributed to one nuclide the assigmment
is usually made on the basis of excitation fumctions,
varent-daughter relationships, and other evidence. However,
the assigmnment of the group-associated with the ground-
state decay is made in most cases on the basis of energy
versus mass number systematlcs (Fig. 1). The isomers occur
in three groups:
a) Odd-neutron 1sotopes of elements above bismuth
with 117 or less neutrons. In the even-proton elements,
e.g., polonium and radon, the isomeric level can be as-
signed to a 13/2+ state (53,55); in the odd-proton ele-
ments, e.g., astatine and francium, coupling between the
odd nucleons takes place. The half-lives of these isomers -
are of the same order of magnitude as those of the corres-
ponding ground states and they occur in a regular pattern .
.- on both sides of the lead shell including the lead 1sotopes;
" - themselves. ,5
S0 b)  Even-neutron isotopes of bismuth. If the assign-
. ments of the bismuth isomers by Siivola (42) are correct,
i, the odd-neutron isomerism discussed above disappears in
- bismuth and another type of isomerism involving different L
. single partlcle states occurs in the even-neutron isotopes. o
o Isotopgs of different elements with 127 neutrons
o ‘(El%Fr 212p1, 2llpo, ana 210Bi). See the Table of Iso-
 * topes or Ref. (32) for detailed information.

& - Alpha energy versus mass number systematics. The alpha
© energy versus neutron number curves shown in Fig. 1  have"
" a typical steplike behavior with relatively low overall
.~ slope. The curves for different elements are not equally
- spaced but rather grouped together two and two. . These o
.~ phenomena indicate that there is a systematic difference in-
" .{. the paring energy between parent and daughter nuclei. The
o steplike behavior can be explained as a result of the o
.~ weakening of the neutron pairing energy as the 126- neutron -
" shell is approached and the grouping as a result of the =~ .~
weakening -of the proton pairing energy as - the 82-proton . -
shell ‘is approached (57).
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© TABIE T

E, Ty . @ Fef. Q
(MeV) branch(%) (MeV)
209 7.700+0.010 . Vallik67c  7.847 *
2l 7.68540.010 - VallikK67e = 7.831 %
219mm 7.520+0.010 1.2 #0.2 s Vallik67c  7.663 *  ~50%
7.397+0.010 1.2 #0.2 s - R - ~50%
216Th 7.918+0.010 ' Vallik67c = 8.067 % '
29)c  7.58580.015  0.10%0.05 s TreyW6Ta  T.733 %
2100¢  7.46210.008 = 0.35t0.05 s TreyWo7a  7.607 *
S 2Mpe T 7.480%0.008  0.25:0.05 s TreyWola  T.625 *
 2120c 7.377#0.008 0.93%0.05 s TreyW6a  7.519 ¥
2L3pc  7.362:0.008 0.80t0.05 s .  TreyW6la  T.503 *
- , 7.42 , ~l's : GrifR61. | * o
21&Ac 7.21240.005 = 8.2°#0.2 s ~ 89%2  TreyW67a 7.3h9  * 52424
7.080+0.005 8.2 #0.2 s o  Lhiog -
7.000£0.015 8.2 0.5 s he1g -
7.24 12 s GrifR61 % 2339
7.18 12 s . ~3%%
.12 12 s

e



o pyEl
: . “Ra
S . 6.%23%0

.

e 4
(MeV)

:‘~5T1/é -'5i B
o branch(%),'

"1a o

CRef.

' (MeV)

(TABLE I, cont'd)

S ?%5AC_
fv*:?}6Ac_,

;f,eoéRa3

Tea

T e08g, -

T B09

210

212

v Ra -

: :5;36.9o"¢o.ou:?

Ra

Ra.

'f f gilRa

7.602:0.

9»14:i0

:>7,é70i0;

7.1310

6. 7300

" 6.52010

005
005
005

.005
005

.005
.005
.005

'ia_ L6.6r

005:
.03

.005
7.131%0.
. 7.008%0.
>‘7.0i8i0.
6.910£0
6.896:0.
69

©0.17:0
0.39:0

13 %2

0.1 0.
1.3 #0.
1.2 0.
4.7 0.
3.8 *0.
15 2

o .

NORERS
.03 ms

S

5

B

2.750

ol
2.7
2.7 %0

15 m
2.75+0.15 m. -
. 2.75%0.15 m
6.408%0.005? . B
ek

m

3w ;

~100

“_FVéliiK67b E RS
 VallikéTb 7.272 .
| Vallik6Tb 7.271
 Vallik67o 7.145
 ValliK67b 7.15k
‘*ValliK67b 7;phui
ValliK67b - 7.029

80+5

TreyW67a . 7,7&6
. RotH66 9.31.

CrifR61 :

VallikéTb 6.858

. GrifRél

,“iMbmF55a:.

*

* .

Tk ok ook ok ko k.

K

EC=0.0%% -
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Ea - Tl/g' © a PRef. - Qa . D
_ (MeV) ( h branch(%) (MeV) 3 ' (TABLE I, cont'd)
C2lhp | 7.1360.005 2.6:0.2 s ~100 Vallik67b 7.272 % EC=0.09%
..f o qat o 2.6s  GrifR6l *
L POy 8.70 +0.02 - -’*,>»;100  TreyW6Ta.  8.865 %
A W T . pots6 %
. '8.7: _ t 1.6 ms '} :  GrifR6L ’;’ _.*,1
2 7.130:0.005 0.7:0.3 s - Vallikéla T7.273 %
B zongr 7.028+0.005 2.2%0.2 s | Vallik67a | T.169 * -
7.02 £0.03 0%0.5 s  GrifR6: original assign 2Otpr

20k

Fr  6.973%0.005 s . Valliké7a T7.112 %

205

N
I+
&)

OW W £ W.\W &= N M W oW
n v ‘ w - o

Fr. 6.917¥0.005 3.7:0.2's . Vallik67a 7.055 *
S 691 t0.02 T+0.4 s  GrifRés
200 6.79240.005 15.7:0. Vallik67a 6.926
S 153003 TorgD67  ®
U 6.79 +0.02 15.8t0.h's  GrifR6h S
- Tpe . 6.77310.005 1M.7$0.3 s . Vallik67a  6.906 "%
- 15.h0, Torgd67 . - x
GrifR64

6.77 £0.02  18.70.
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(MeV)

o

" Ref:

.(MeV)

208

» . 6.6hT+0.

L 6.65 0
-6;6h7io;

1 6.65 0.
- 6.54220.¢

. 6.55 0.
6.533+0.
- 6.55 +0.
- 6.40710.
< 6.38340.
T 6.338%0.

" 6.261+0.
6.17920.
6.127+0.
7 6.07T+0.
. 5.98%%0

- 5.82840.

005

02
005
U 52.2t0
sk 7R
3.18+0.06 m
. .3.20%0.07 m
2.65:0.08
3.06%0.06 m
©3.10£0.0Tm

003
003 .
003

003

003
003 -

59 2 s
57.4+0

37}§i2
52 2

005

.005

008

bfahch(%)

Ss .
.0 s

.9 s
.0s

VallikKé6Ta
'Torgb67

GrifR64 .
 Vallik67a

TorgD6T

. GrifR64  }
' _ValliK6T7a.
TorgD67

GrifR6hk -

 ValliK67a
| GrifR6k
Vallik66

5-777

6.7717  *
6.669 %

6.659

1 6:530

D

OHMNMONWO .
O £ O H OWW -

oo S
O
O
%
v.: O
o
X
S

(TABEE i, cont'd)

i+

SSSELNE o
CECEELL S R

R T - v

0.05%
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E o

o 1/2 \» “ | Ref. R ' ; .
(MeV) branch(%) (MeV) (TABLE I, cont'd)
212pr  6.411%0.009 C MowFS5 6.534 374
: 6.387+0.009 , , . ’ ' ' 39%.
- 6.342+0.007 R - - ol%
. 6.25 $0.05  19.3%0.5m 4b  HydeE50 - |

g f_:L?i?Fr 6.773%0.005 34.7¢0.3 s 99.420.3 Vallik67a 6.903 . *

o1k

~6.77 ¥0.01  33.7+1.5 s 99.5  GrifR6L4

>.’21hmFr--8.5h9iO.005 3.%6+0.01 ms TorgD67 8.711 * ,
B 7 ”>8.55. " RotH66 * . original aésign gthr
8.55 3.9 ms . . Grif§6hb - zoriginal assign QluFr
Fr = 8.482:0.005 3.4240.0k ms TorgD67 ~ 8.643  * o
© 8.430£0.008 R Vallik67b 8.591 %
o Y99gng g0k x0.02 . ' Vallik67e 7.18h %
B0, g.8gs0.00 0 Vallikéle T7.020 %
S eOlme, 6.768+0.005 3.0 #1.5s ValliK67 6.905
201gn  6.735%0.010 o . Vallik67c 6.872 *
' 6.703%0.010 : S o _

202py 6.63620.003 1312 s Vallik67 6.770



P e | b#éhoh(%) B (1ev) “.' i (TABLE I, cont'd)

EOMgy | 6.5h7:0.005 28 t2s ValliK6T 6.679 e
23 . 6.49740.005 b5 %55 . Valliké7 6.628 .o oo
7 6.41610.005 75 *2s k2¥lo  Vallikéy 6.5M - o L o
Bn - 6.26240.003 1 m . Valliké7- 6.387 . =
. 6.88110.05 3 #im . Stom57 6405  original assign *O'Ra
625005 6.2:0.5m 65 - - StomAS7 T eenel TN e ot
‘Lfc*; LR ' _'22,_ fanarabs57':‘ gf’ RIS ,_‘}_”.',[ﬂfﬁ5 ,.ﬂ,h.W;ﬂ L
S 6.25 $0.05° . 6.5%0. 7. BurcwWsh T L ST
Mg 6.135:0.005 . .. Valliké7 = 6.256 -
. 6akz0.05 10 tom b stmsT
©6.09 ¥0.05 11.0t1.0m . BureWsh -
. 6.1410.00k 23 *2m 20  MomF55  6.261
*.W6.1k $0.05 21 #3m 20 stomasT .. T
U 6.037:0.010 30 #2m 17 . MomF55 - 6.155 | -
108y . 6.03740.010  2.7#0.2 h b6l MomF55  6.155
"1?1 1;;j “;‘6.0&, .  '2jh2£o,ojfﬁ_il"jkt f;crofpégif  {;w 

=~
()}
I+
e
w

Lo o B W o

.8 82 8.3
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. 211

. 212 _

o 198m

~ 200m

At 6.536i0.005

6.669

E, T/ o " Ref. Q,
(MeV) branch(%) (MeV) (TABLE I, cont'd)
Rn  5.874x0.002 16 #1 h 26 . MomF55 5.987 . 33.5% see also VallikK67
. 5..779+0.003 : - 64.5%
5.613£0.007 - o 2.0%
- 5.86 14.6:0.6 h - 28  CrofPéh
““Rn  6.264+0.005 25m 100 . MomF55 6.38L
. 6.26  25.5t1.0m CrofPek
o © 6.17 £0.03 23m HydeES0 o
254 8.090%0.008 B ValliK67a = 8.245 *
| C gk - . RotH6S - T %
8.13 19 s GrifRé2 *
19640 7.055:0.007  0.3:0.1 s TreyW6T 7.202 %
YAt 6.95720.005  0.420.1 s TreyW67  7.101 %
- 199mg 6.847+0.005  1.5:0.3 s TreyW6T 6.988 %
.  .198At - 6.747x0.005 © 4.9%0.5 s TfeyW67 6.886 %
9% 6.63810.005  7.210.5 s TreyW67 — 6.74k %
k.310.3 s TreyW6T 69 *
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' Ea e Tl/g' (04 . Ref. _ Q

(MeV) _ branch(%) ' (MeV) | ’ (TABLE I; cont 'd)

At 6.465:0.005 b2 | |
. 6.412t0.005 L2
6.465+0.005

CmreyW67 6.592 % hisod
R - -
_ m R roffR65' 6597 ~hob
;6. u12+o 009 Mmoo T 0k S
Sl tes0 L Twss ”“Bartocslg'V,*il’ " original assign ““U°At
”Jﬁ;@mow'goihs ’7“JIMW%7°6ﬁn7*V¥j_jf_‘ L s
6.342:0.006  1.5:0.1m . . HoffR63 = 6.471. P
o635 L Tm *° " BartoGSL - original assign oAt
L BOPMyy 6.226:0.003 | 2.680.3m TreyWST  6.35%2 * . o
 6.227:0.005  3.0t0.2m -  HoffR63  6.353  original assign “CcAt
6.250.05 3 £lm .. TForWbl .. " - original assign “OCAt
292pt  6.133%0.003  3.0:0.3m TreyW67 = 6.257 % b
|  if*:f,}6 133+01002f.;13,0io,2_m_‘ © HoffR63 - 6.257 |
A :_,6.086iQ;QO5,>’ . mreyWéT - 6.208  x
. .6.085t0.001 " T. h+o 5m . HoffR63  6.207
- ;ffuf; ;_; .jﬂ“:“7 4£0.3 m 13 810. 6 LatR6l L
o 76._09?:0..’05 : 7' om S Fc;rW6lb

TSNV

2
2
0.9+0.
0.9%0

e
O v e

R
\N

<002
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13.

Ref.

MillJF50

" por 20 through -~ oAt see the Table of Isotopes (32).

By Tl/ 2 : % . '
(MeV) branch(%) - (MeV) (TABLE I, cont'd)
QQBAt 6.09 £0.05 7.1#1.5 m BurcW36
|  6.10 Tm ~ BartoG51
R Tm - MillJF50 o
"t 5.9470.003 | | TreyW67 = 6.066 ¥
ST 8.9m ThorP6L |
. 5.948£0.003 9.340.2 m . HoffR63  6.067
RO 9.3%0.3 m 4.5:0.4  LatR6L ~
, 5.95 +0.05 9 #3m  ForWél ,
200, 5.896+0.004 26.2+0.5 m HoffR63  6.013
. 26.240.5m 18.421.6 TIatR6l
©5.90 +0.03 28 #3m " ForWél
'5.94 +0.03 23 #hm BurcWs6
5,90 0.0k 25 2 m . BurcWsh
' 5.90 -~ - 25m BartoG5L
‘ ok m



B¢

o (MeV)

T (MeV)

6 85

6 72

6 63

iPd» 6 5170, oo5
" - 6.53

6 27 +o 03

6'608+0 oos'%%.f~

658 100k

6 L7 20, ol b a1
l97mPo 6 378+o OOS:AV.f‘}j’if

6 30 i :!~

6. 8u5+o oo7;7,1,f_é_a» R

AR  f??fTreyw67’ "
SllA65 SN
:“;TovP58,P,f:W vb
vt'ffTreyWGY'?
osames
-; 1.TovP58 =ﬁ :J7 ;
- TreyWs7
O Brunc6sa
L siia6s
: f{iﬁfTovP58 7
JiigﬁfTreyW67vh
o Brunofa
: :_ZfifSiiA65 :

' branch(%)A

RO SiiAéjxi

, “ i?fT?eyW67_
Clsauabs LT L

 {iJTféyW67:ﬁ;_ 6;837. tv;:t2:‘;,

C6.7h6 %

Lo
5*6.989 *

_(TABLE I, cont'd)
( :

e :;. original
. 6.653. . '
“m"ériginal

6.510 %

“original

assign

192,

a381gn

assign ~

o. .. ..

93P0_: |

ten Ppo

o
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Ref.

L 299,

E, Ty o Q, ,
 (Mev) branch(%) (MeV) (TABLE I, cont'd)
T 6,23 0.0k 0.5 m AtEHSOa original assign “2°Po
- 6.26:0.0b 30 ks . TovPs8 | original assign 127Po
;,198Po 6.17840.005 » TreyW67  6.305 o
' ' 6.16vi0.02 | .1.7 m ‘>34_ " BrunC65a
| 6.18  1.75m _  SiiA65 el
6.3 40.03  1.8:0.2m - AGEHS9 - original assign ~2°Po
- 199mp,  g.053t0,005 0 S TreyW6T  6.177 o
. 6.0k x0.01 ‘him  25.7  BrunC6bSa ; .
6.05 £0:02 ~ h.1r0.lm . TieE65 o
- - 6.06 hoobm SiiA65 _original assign 199P0
- 6.03 £0.03 4.0£0.4 m AttH59 ;'briginallassign 9754
v 6.040+0.010 b m ;RosS5hb S _  original assign Y975
' 5.950£0.005. | . TreyW67  6.072 o
5,95 +0.02 5.2m 2,7k Brﬁn065a -
. 5.95%0.02  5.0£0.2 m - TieE65 | A
o '1 5.93 *0.03  ~Tm At£H59 ' originalvaSSign 198p,
5.935:0.010  6m RosS5Ub - original assign 120

Po



S LT o RERRS P
By Ty Ref Q

(Mev) : . bfanch(%) L (MeV) R (TABEE i,'cont'd)

»i5.860t0ﬂ605 .i'::»1  . {Viﬁﬁ5f_.iufreyW67v 6.980 * seé also ValliK67
5.850.01  1l.lbm . 12.2  BrunC6%a - o oo
- 5.850.02 [ 11.b+0.hm . TieEE5
1“;,f7f}5186j'_f; kw0 Si1A65 ST
ff5.860i¢;006" 10.5:1.0m © fl'f,'HfoRG3lf ‘5.980 v
58720.05 13 #3m . § _ ForWbla . | “Po
”;fff;inil 7.?  1i.é£O;3im'?ii ‘F: _BélyB6£ _i ‘fi»gb :1f‘originallassign l99Po
?55:86'i0<03 © 12 #lm oz o AGBHS9 -+ original assign 19%p
‘ﬁ;i;5;8ﬁ6ibiblbs"vil ﬁ r“  .i{J:.”  ' RosSShb}“ : B i'" . .6riginélvassign‘l99Po
L 5.8420.03 1w 5 KaeeDSla L S
. 5.7800.005 . TreywbT | 5.897  *
» 577 £0.01 90i02 m 29 ’ ;'.'.Bi-gnc65$' e BN
5.7#0.020 Bg0km L meESy. -
Sitemoios tomon 1 memes esr
.5.8620.05 12 #hm. . ForWla -
25.775°#0.03 i s A o : o
5.770.03 10 1m0 AWES9 . original assign > Po

':'.w; 5:770t0.010 8m 1'  }  :RosS5hb s "~ ‘original éssign QQOPO

"77fdriginal.aésigh"l99Po

O,

it ¥

" original assign —CPo
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Ey T\ /o o - Ref. Q,
’ (MeV) branch(%) (MeV) (TABLE I, cont'd)
- Olp, 5,677£0.005 - TreyW67  5.792
© 5.67%0.01  15.8#0.km 1.15  BrunC65a
. 5.67 £0.02  15.10.3 m TieE65 o
© 5.6740.009  19.5%2.0 m | HoffR63  5.789
5,77 +0.05 16 +3 1 ForWbla
5.67 +0.03 R
5.57 +0.03 |
T 17.5¢1.5 m o.8toﬁ5‘ BelyB61
5.68 +0.03 18 *2m - AGtHS9
5.671£0.010 17 m RosS5Ub
.. 5.70 £0.03 18 m KarrDSla .
2%, 5.578£0.005 |  TreyWwb7  5.601
s h 5.57 Wy 2w 2.0 BrunC65a
PR 5.57 0.02° 45 #1.5m . TieE65 .
,ﬁ _  5,581 k3 by - AnJ65° - .
':;5;58Qi0.010 Wy t7m HoffR63  5.693
. 5.57 50 #10m | ForWbla
o BelyBGl

4k, 51,5 m



Y T a .

o .5 58 0.

" 5.57 0

-; 2;; 5.57520.
: -5 61 0.
T 5. 59 +0.

B0 5.48 10

%A.5143_io,qj:i

0]

170
*0

CeEEsosw o

AN VDD N
SHERPE D

ook

“For “O*Po’ through

0.
0.
17:0.005
.005
.015

£0.015

R

03
o0
05
;iji

;&3 thm
51 #3m
55w

branch(%)

20

56 5w

52 45 m-

42 m

0,02
,h5 +lO m o

M s

005
o5

005

7100

BN N

CAttS9
" StonA5T
N quss5hb
 Burewsh
; kaer5lé- ::‘A'”>
~ ForWbla
‘BelyB6L
ALEHS9
 BellRES6
KarrDSL

7>2HégG66’_'

Tﬁag666' :

5210 *

4972 %

(MeV) __(TABLE I, cont'd)

~100%
(2 4+0.7)-10" %
- 99.26% |
A - 0.48+0.02% i
o ‘,g,(l 5+0.4)-107 %
“*'_;-3(5 56+o ue) 10~ “%

elip, see thé»Table of Isotopes (32).
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assign Bi

B, Tp | ©@ " Ref. Q,
(MeV) branch(%) (MeV) (TABLE I, cont'd)
_19031 6.46 SiiA66  6.60 %
19 1mg, 6.90 SiiA66 .7.05 %
LBy 6.3% 15.4 s SiiA66 6.47 %
| : :‘ 6.305£0.005 1L4#2 s TreyW67 6;4&0‘ ¥ original assign 1908; or 19hBi
192 6.0 = 18s SiiA66 6.20 *
o 6.050%0.005 | 38%5 s TreyW67 6.179 * original assign T Bi or ~27Bi
- 195my, 6.50 3.2 s S1iA66  6.64 % 1
1933 5.91 60 s Si1A66 6.0L ¥ | ,
© 5.892:0.005 b5 s TreyW67 6.017 * original assign “O°Bi or 1965,
19y . 5.61 85 s Si1A66 5.75 %
o 0my - 63 85 s S11A66  6.26 % - -
o 6.100£0.005  55£10 s  TreyW67 6.228 * original assign “O Bi or ~O7Bi.
o 6.2 0.1 1L.7m NewnHS0  original assign < g
g 52 25w 811866 5.53 * . o
l97mBi ' 5;8l'i0.03 8.0+0.5 m S11A6k 5.90 - 6rigina1 no assign
© 5,81 8.0 m SiiA66  5.90 - % '
5.8% +0.06 T¥lm  0.05  NeuwmH50 5.92 original assign 190Bi
'>5.5 0.3 9 ﬁ . TemDU8 o original 198



“Valli
7 20

T2 o

Ref. : Qa

"B 5.48120.0
0 5.52.£0.0
5 47 0.0

i 5.2uo+o 0
15,27 #0.0
..5.15.%0.0

"20'531-5*; hs

210mB1 and

501

5.5 0.3

R T
sy

2.6

branch(%)

06 'eu T0£0. 15 m.
2 2hb4$0.5m "

- 6 '.25 £5 m. ;:AQEO;.:4
"*7_5 5 +Ol3 "'v R

_ 27 m-
06 59.1 #0.6m
2 _ 52_.’i2 m S
6 - 62m  0.005
len o
~12 h ;10'5

B1 see the Table of Isotopes (52) ,. :"7'? ;”:'Z_fi ; ,:§ .

};26 s

J 5O s o _
1. 1 m fw’: 

Tiﬁ 1. Wy m

22w
1k 1017

"TémD48 . "1 \original assign’
 ManI66  5.346 e
siiéh 538 o
| NeumH50 . 5. 26 " original assign Bi

. 'siia66 6.12
. SiiA66  5.85
':{A1811A66 R”5:67A 
. lSllA66.' 5;&l'
. SiiA66 : 5.22
RieW58 -2.65

(MeV)  (TABIE I, cont'd)

MahTE6 5.503 *

SiiA6k  5.63

" NeumH50 ;5,58'__ ~ original éssign 199Bf._

199

201

TemDh8 - o 'f‘:L ~ original assign 201Bi
'mmuﬁaa' | T

7BL
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TABLE IX

Po TreyWoT SiiA65 BrunC65a, TiekE65 HoffR63
192 ‘ '
193 | 7.0
19k 6.845  6.85 0.5s
-195m 6.698 6.72 1.bs
195 6.608 6.63 3 s
196 6.517 6.55 5.9s -
197m 6.378 - 6.39 25 s 6.37 29 s
197 . 6.280 - 6.30 54 s 6.27 58 s
198 3 6ﬁ178. 6.18 1.75m 6.16 1.7m -
199m 6.053 i 6.0 L4.1m 6.05 lL.im 2
- 199 5.950 6.06! L. ohn ' 5.93 5.2m 5.95 5.0m v
200 5.860 5.86 11.hb m © 5.85 11.kn 5.85 11. b 0 5.860 9.lm
201m 5.780 577 9 m 5.77 8.9m 5.780 8.5m
201 5.677 5.67 16 m 5.67 15.1m 5.674 19.5m
202 5.578 557 Bb m 5.57 45 m 5.580 b m -
203 B o | ' o .
204



TovP58 ‘

burAttH59

T 6.8,
ey
. 638

O'5§. R
L
13

s

S

I

59

5770

. RosS5hb

' 5.846 111' u

- 5.670 17 m
5575 55 m

5370 380

o

KarrD5la

5.84
;‘,5‘76
559

5.37

5.2

6 m

i5é‘._‘,
ypia
3.0 -

©1.5h
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13,

1. AnJ65
2. AttH59
3, AttHS9a
Y. AttH56
. BarabS>T
6. 4Bar§oG5i
7.. BellRE56
8. BelyB6l
9. BelyB6e
10.  Brunc65
11. BrunC65a
léf' BfuhC6h
BurcWs6
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(Captlons)ifef

v Alpha energy versus neutron number for dlfferent

“elements. in the area below: 126-neutron shell and

~ ‘above 82-proton shell. The s0lid circles indicate -

. ‘energies assigned to. ground-state alpha decay.

" The triangles represent alpha energies assigned to

flsomerlc states.” The open circles are alpha tran-

. sitions to excited levels at the. daughter nuclel :
'"(alpha-flne structure) '
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