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Abstract : The decay of Au (T- .
2
=11.4s) has been investigated

using mass-separated radioactive sources produced by the ISOCELE

facility. Level schemes of
 1 7 7

I r ,
 1 8 1

Ir and
 1 8 1

Pt have been

obtained. Most of the levels located at low excitation energy in

Ir and Ft are identified as states corresponding to

prolate-shaped nuclei. However the highly-converted transitions
181

observed in Pt could indicate a new region of shape transition

in the very neutron-deficient platinum isotopes.
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1. Introduction

The platinum isotopic series is in the middle of the

transitional region situated between the well-deformed rare-earth
? OP

nuclei and the spherical doubly magic nucleus Pb. Many
-i _ - » -j 1Й—"27

experimental ) and theoretical )studies have already been

performed on these nuclei. They have soft potential energy

surfaces
 2 2

'
2 4
) and dynamical effects are expected to be important

' ). Studies of the variation of the mean-square charge radius

S<r > indicate that the radius stays almost constant when the mass

decreases from 191 to 186 Crefs.
 1 4

'
1 7
'

2 8
) з

#
 д transition from an

oblate or more likely triaxial shape for platinum isotopes with
185

A>186 to a prolate deformation for the Pt nucleus has been
14

established clearly ). However, this shape transition results in

a small increase in the charge radius r whereas the shape change

observed in the Hg and Au isotopes leads to a drastic increase in
29 — 32

r values ). Recent studies by radioactivity and (Н1,хпч)

reactions have shown that the low excitation energy levels of
•I n q -l пц

Pt and Pt can be interpreted as Nilsson states corresponding

to prolate-shaped nuclei
 1 2

'
1 6

'
3 3

'
3 4

) . Qn the other hand, highly-
1 RR 1 R"7

converted transitions have been observed in ' Pt Crefs.
4
'

6
'

7
'

1 2
)] but not in

 1 8 3
P t Href.

1 6
)].

 1 8 5
P t and

 1 8 7
Pt are both

located close to the shape transition, and shape coexistence in

Pt has been suggested by M.C. Abreu et al. ) from an in-beam

experiment. In-beam studies have suggested that shape coexistence

appears also in
 1 7 6

'
1 7 8

P t
 isotopes

 1 0
) .

In order to search for shape coexistence and highly-

converted transitions in the odd-A neutron-deficient platinum
1ЯТ

isotope Pt, which is the first isotope below the middle of the

neutron shell N=104, we have investigated the P
+
/EC decay of

1 8 1
Au. The short half-lives of

 1 8 1
A u and

 1 8 1
P t have also led us to

study the Э /EC decay of Pt since -y-rays belonging to this

decay were also observed in the spectra. Preliminary results

concerning the identification of the main y-lines emitted in the
1 RT T Rl "Э&

Au-> Pt decay have already been published )and the

Pt-» Ir and Au -» Ir decay have previously been studied

37-39

). During the course of the present work, high-spin states of

Pt have been investigated by (Н1,хп-у) reactions ). This

latter experiment, in addition to our own, sheds light on some
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ambiguous expérimental results.

In this paper,we will first present the experimental
1 R1

results concerning the decay of Au . Then the levels observed

at low excitation energy will be identified as Nilsson states.
-i от

Lastly the presence of highly-converted transitions in Pt and
1 8 1

Ir will be discussed.

2. Experimental procedures

181
Radioactive sources of Au were produced either

I -i о "I 1 R l

directly or from the p /EC decay of Hg. Transitions in Pt

have been studied using both possibilities to define the bestT Rl 1 81
experimental conditions. In order to produce Au or Hg

41 42
nuclei, a 7 gram Pt-B alloy target

 r
 ) placed inside the ion

source of the ISOCELE separator ) was irradiated either by the

200 MeV proton beam (I^2uA), or by the 270 MeV
 3
He beam (I^2uA),

from the Orsay synchrocyclotron. The yield was sufficient (around

10 atoms/s) in both cases to allow us to study the Au decay.

However, as the y spectra were highly complex, we chose to luc.inly
1B1

study the decay of the Au nuclei directly produced by

Pt(p,xn)Au reactions. The mass-separated radioactive ions were

collected on à mylar-aluminum tape and the radioactive sources

obtained were moved at regular intervals in front of a counting

set-up. First, to accurately determine the energies of the Y~^ays,
1 RT ? ?A

the Au sources were simultaneously counted with a Ra source.

The corresponding -y-rays were detected using two Ge(HP) N-type

coaxial detectors (resolution 1.9 keV FWHM at 1.33 MeV and 18%

efficiency), one covering an energy range from 10 keV to 1.5 MeV,

the other from 40 keV to 4.6 MeV. Then, singles -y-rays were

obtained using the same two detectors but with an energy range

from 10 keV to 1.5 MeV for one of the detectors and from 20 keV to

2.4 MeV for the other. A total of 5.10 4-4-t coincidence events

were recorded in event-by-event mode on the magnetic tape driven

by a PDP 11-34 computer. The a-particles emitted by the decay of
181

the Au nuclei were detected by a silicon surface barrier

detector and ot-̂ -t coincidence events were also recorded in

event-by-event mode. Singles -y-ray spectra were analysed using

SAMPO curve-fitting code 4 4 ) . The coincident events were collected

in coincidence bidimensional matrices which were treated with the

- 3 -



MILFEUIL program ) working on the VAX 8530 computer at Orsay.

In order to determine the multipolarity of the main

transitions, y rays and conversion electrons were simultaneously

detected by a Ge(HP)N-type detector and a cooled Si(Li) detector

coupled to a mini-orange spectrometer. This type of spectrometer

consists of a magnetic filter positioned between the source and

the detector. Fig.l-a presents schematically the system used

during this work. The toroidal magnetic field created by the

permanent magnets (in this case 4 flat rectangular SmCo5 magnets)

bends the positrons outwards and the electrons towards the

Si(Li)detector, while the electromagnetic radiation is stopped in

the lead absorber. This leads to a strong suppression of the

background and a much improved electron spectrum.

The transmission depends on the energy of the incident

electrons, and the shape of the transmission curve is strongly
46 47influenced by the filter's parameters ' ). For this experiment

they were chosen to yield a transmission curve as broad and flat

as possible. This can be observed in fig.l-b which displays the

relative efficiency curve of the spectrometer (transmission

efficiency multiplied by detector efficiency). This curve has been

determined (from 60 keV to 2.2 MeV) using the y and electron lines
-i n n T O O

observed in the decay of the Pt and '"Ir nuclei obtained from
T 88

a mass-separated source of Au produced by ISOCELE. For these
48measurements, spectra were analysed using the GAMANAM code ), a

49modified version of the GAMANAL curve-fitting code ).
181

Collecting and counting times for Au siurces were 10s
1ST 181

for all of the measurements. Since the half-lives of Hg, Au

and 1 8 1Pt nuclei are respectively 3.6s, 11.4s and 51s Lref.50)H,
T R"l 1 Rl

lines belonging to the Pt-» Ir decay were present with high

intensity in all the spectra.- This allowed us to perform a partial
1 pi

study of the Pt decay.

3. Experimental results

3-1 1 8 iHg decay.

From the comparison of the 4 spectra observed in the "Hg
181

decay and Au decay studies, we have deduced the y-lines which
181

can be assigned to the Hg decay (see table 1). These
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181 *L 81
could belong either to the Hg-» Au decay or to one of the

181
decays which follow the a-particle emission of Hg (fig.2). The

147.8 and 214.1 keV -y-lines probably correspond to the de-

excitation of the 147.4 and 214.2 keV levels which were previously
37 177

established by Hagberg et al. ) in Pt. Nevertheless an

important part of the intensity of the 147.8 keV line is likely

due to the 14B.4 keV y-ray from the Ir de-excitation (see next
1 81

paragraph). Indeed, from the Hg decay chain shown in fig.2, one

can estimate that the number of Ir nuclei produced through

Pt is twelve times larger than that produced through Au.

3-2
 1 8 1

A u decay

3-2-1 a decay

Six a-lines have been observed : their energies and

intensities are reported in columns 1 and 2 of table 2. The

a-lines attributed to the Au decay by E.Hagberg et al. ) from
1 Rl

a previous Hg decay study are reported in columns 3 and 4 of

table 2. In the present work, the measurements were more sensi-
181

tive, since the Au mass-separated sources were directly

produced. Hagberg et al. ) had observed the 148 and 265 keV

•y-rays respectively in coincidence with the 5.4B0 and 5.365 MeV

ot-lines. In our experiment the coincidence between the 148.4 keV

y- ray (1=25) and the 5.462 MeV a-line was clearly observed but

the other coincidence was not. The results lead to the a-decay
181

scheme of Au proposed in fig.3. It should be noted that some

Y-rays which are listed in table 1 could de-excite the states

established in Ir. Only y-X coincidence measurements performed
T Я1

with Hg sources could confirm this.

3-2-2 p decays

From y-X and y—y coincidence measurements performed on

181
Au sources, 79 y-lines can be clearly attributed to the

181 *LR1

Pt-> Ir decay. Their energies and intensities are reported in

table 3 together with the main coincident -y-rays. The other

Y-lines observed in the singles-^ spectra very likely belong to
181 181

the Au-> Pt decay : these are listed in table 4. Although the
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electron spectrum is very complex (fig.4), conversion coefficients

could be calculated for about 60 transitions (table 5 ) . In some

cases conversion coefficients could be determined only globally

for 2 or 3 transitions. Then either a multipolarity could be

deduced for each of the transitions or the consistency of the

results could be verified. Thus, for example, from the conversion

in the L subshell, a multipolarity Ml could be attributed to both

402
181-

181
402 keV transitions, one belonging to Pt and the other to

Ir. It is worth noting that at least 9 highly-converted

transitions have been found in the electron spectrum.

3-2-3 1 8 1 I r level scheme

From the results given in tables 3 and 5 a partial level
"L Rlscheme of Ir was built (fig.5). Twenty six excited levels have

been established. Of these, seven are new while the others are
38found to be in agreement with those given in ref. ) . The ground

state and the levels located at 24.9 and 112.2 keV have been

interpreted as the 5/2 , 9/2 and 1/2 states associated to the

1/2" £5413 Nilsson state from systematics 3 9 ) . The E2 multi-

polarity found for the 112.2 keV transition supports the spin and

parity values l" = l/2~ assigned to the 112.2 keV level. In fig.5,

we indicate the I17 values we could attribute to the Ir levels.

These are deduced from previous assignments to the first three

states, the transition multipolarities reported in table 5, and

the following two facts :

i) the 1309.2 keV -y-line (I = 28) appears with intensity as

strong as that of the 1407.8 keV -y-line (I = 22) in the 230.2 keV

coincidence spectrum. It is- in coincidence with the 230.2 keV

•y-ray through the 98.6 keV transition which therefore has a total

intensity of at least 20 units. Since the 98.6 keV transition has

a v-intensity I = 4, it cannot have an El multipolarity

(a t o t a l(El)=0.4) but very likely is Ml or E2 ( a
t o t a l

( M 1 ) = 7'
a t o t a l ( E 2 ) = 5>' T h i s imP1:i-es that both the 342.4 and 440.3 keV

levels have the same parity (positive).

ii) the El multipolarity of the 1407.8 keV transition

implies a negative parity value for the 1750.1 keV level.
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Therefore the 1309.2 keV transition which de-excites the

1750.1 keV state towards the positive-parity level located at

440.8 keV cannot have an Ml or E2 multipolarity, but very likely

has an El multipolarity.

"I ОТ

3-2-4 Pt level scheme

The level scheme given in fig.6 has been established from

the results listed in tables 4 and 5. From systematics the ground

state and the 79.4, 94.0 and 278.2 keV levels had been previously

identified as the 1/2", 3/2~, 5/2~ and 7/2~ members of the

rotational band built on the 1/2" C5213 Nilsson state
 3 6

'
5 2

'
5 3

) .

The multipolarities determined in the present work support this

identification, and the 300.9 keV level, which de-excites only

towards the 5/2~ via an E2 transition, is very likely the 9/2~

member of this rotational band. The main -y-lines observed in

coincidence with the 94.0 keV y-ray are also observed with the

79.4 keV -у-гау. This implies that an unobserved 14.5 keV

transition connects the 94.0 and 79.4 keV levels. Its total

intensity can be estimated around 1800±300.

The 116.8 keV level is established from the coincidence

observed between the 22.8 and 94.0 keV -y-lines. It has a long

half-life (T..« > 300 ns) since no v~rays feeding it are seen in

coincidence with the 22.8 keV line within the experimental timing

requirements. Its spin value is very likely }, 7/2. From the

intensity balance of the 94.0 keV and 116.8 keV levels, the total

intensity of the 22.8 keV must be between 1700 and 3800, which is

only compatible with an Ml or M1+E2 multipolarity. This has led us

to attribute spin and parity values I
11
 = 7/2~ to the 116.8 keV

level which could be then the 7/2~ C514U Nilsson state.

The 159.4 keV y-line is observed in the y-y delayed-

coincidence matrix and the half-life of the 276.2 keV level is

estimated to be between 20 ns and 300 ns. The 159.4 keV transition

very likely de-excites a 9/2
+
 level towards the 7/2~ E514H state.

Its properties are quite similar to those of the 161.2 keV

abnormal El transition which deezcites the 9/2
+
 C624D state to the

7/2~ L514D level in the
 1 8 3

Pt level scheme
 1 б

) . The 40.5 keV -y-ray

is clearly coincident with the 118.9 keV line and the sum of their

energies is equal to 159.4 keV (see table 4 ) . This suggests that

- 7 -



the 40.5 - 118.9 keV cascade is located in parallel with the 159.4

keV transition. In the same way
r
 the 120.6 keV -y-ray is coincident

with the 50.0 keV line. The sum of their energies is very close to

the energy of the 170.5 keV transition and several -y-rays are

observed in coincidence with both the 120.6 and 170.5 keV -y-lines

(see table 4). This indicates that the 120.6 - 50.0 keV cascade is

located in parallel with the 170.5 keV transition. The order

adopted for the two cascades has been determined from other coin-

cidence relationships (see table 4 and fig.6). It is worth noting

that from the intensity balance of the 235.7 keV level, the total

intensity of the 40.5 keV transition has to be less than 300
r

which corresponds to a conversion coefficient
 a
4-otal (40.5

keV)<4.6 and implies an El multipolarity for the 40.5 keV

transition.

The 166.7 keV level which decays to the 116.8 keV 7/2" state

and also to the 5/2 and 3/2 members of the 1/2 C521D rotational

band is very likely the 5/2 E5123 state, which is expected to be
"I Q-I

located at low energy in Pt. In addition its decay mode is very

similar to that observed for the 5/2 C5123 state located at 367.4

keV in
 1 8 3

Pt Cref.
16
)].

The identification of the ground state, 116.8, 166.7 and

276.2 keV levels as the l/2~ П5213, 7/2~ £5143, 5/2~ C5123 and

9/2 C624D states is in complete agreement with the assignments of
40de Voigt et al. ) deduced from the properties of the rotational

181bands observed in Pt by in-beam experiments. The 235.7 level

can be identified as the 9/2 member of the 7/2~ C514D rotational

band, and the 256.6 and 380.3 keV levels as the 7/2 and 9/2 states

of the 5/2 C512U rotational band. The spin and parity values

reported for the other states have been obtained using the spin

and parity values of the states clearly identified in both Che
40present work and the in-beam experiments ), and the transition

multipolarities determined in the present work.

Since the 120.6 and 170.5 keV lines are El, the 287.3 keV

level has positive parity. The 534.6, 599.2, 656.3, 678.5, 1158.6,

1198.6, 1798.1 and 1807.8 keV y-lines are observed in coincidence

with both the 170.5 and 159.4 keV ^-rays (see fig. 7a and 7b).

This indicates the existence of an unobserved 11.1 keV transition

which links the 287.2 keV and 276.2 keV levels. Its total

intensity has been evaluated to be 250±150 from the intensity

balance of the 287.3 and 276.2 keV levels assuming an El

- 8 -



multipolarity for the 19.7, 30.6 and 40.5 keV transitions and a

total conversion coefficient ^1 for the 159.4 keV abnormal El

transition.

It is worth noting that the very intense electron line

(noted К 1309.2 Pt + Ir in fig.4a) observed in the electron

spectrum with an energy corresponding to a 1309 keV transition

converted in the К subshell of platinum, cannot correspond to the

El 1309.2 keV transition in
 ± о х

1 г (see 3.2.3. and fig.5). It could

de-excite the 1309.5 keV state of the
 1 8 1

P t (see fig.6).

About 92% of the total intensity attributed to the p
+
/EC

л от 1 ВТ

decay of Au-> Pt has been accounted for in the level scheme

shown in fig.6. 58 levels have been established. The 20B5.2 and

2101.8 keV levels are the most populated in the P
+
/EC decay of

-i ni

Au : their feedings are 12% and 11% respectively. The

corresponding transitions (logf t = 4.9) are then allowed (AJ=0,l

and Air=+ Eref. )3 . This indicates that the possible spin and

parity values of the Au ground state are I
ir
 = 3/2~, 5/2" or

7/2~.

4. Discussion

4 - 1
 1 7 7

I r levels

177 TR"L

The levels of Ir established from the a. decay of Au

could correspond to states arising from the "h „._ system", for

the following reasons :

i) Rotational bands built on the 1/2~C541I1 (h
g / 2

 parentage),

l/2
+
C6603

r
 5/2

+
C4023 and 9/2~C5143 levels have been observed in

Ir by Dracoulis et al. ) from in-beam experiments, but the

ground state could not be exactly identified ; it can correspond

to the l/2~t5413 or to the 9/2~C5143 orbital
 5 5

) . From the energy

of the Fermi level in the Ir isotopes, and from Au and Ir syste-

matics

state.

matics, the -
1 7
Ir ground state is more likely the 5/2 1/2 C541D

"L81
ii) The parity of the Au ground state has been determined

to be negative (see 3.2.4). From Au systematics, negative parity
-1 Q-I

states expected to be located at low energy in Au come from the

"^9/2
 s v s t e m

"
 axl<

^
L
 the most probable ground state of Au is then

the 5/2 1/2~C5413 state.

- 9 -



iii) The approximate hindrance factors F (see fig.3 and 8) for

the 5.348
r
 5.462 and 5.609 MeV a. emissions indicate that these a

transitions are unhindered. This confirms that the states observed

T "77 181
in Ir have a structure similar to that of the Au ground
state, and that they come from the h

Q / 9
 subshell.

177
iv) The energy of the observed Ir levels added to the F

values suggest that the ground state, the 43, 84, 148.4 and 220

keV levels are respectively the 5/2~, 9/2~, l/2~, 3/2~ and 7/2~

states of the "hg.
2
 system" (see fig.8). Furthermore the F value

found for the ot branch to the 267 keV level implies a spin value

1=3/2, 5/2 or 7/2 for this state.

4 - 2
 1 8 1

Ir levels

The negative parity levels established correspond to the

low-spin states of the "h
q
.~ system". Their decay mode is similar

to that observed for the low-spin negative-parity states

previously identified in Ir Crefs. ' )3. Fig. 9a shows the
185

large similarity of the negative-parity level schemes of Ir and
—

Ir. Nevertheless, the second 3/2 level appears at lower

— 181
energy tnan the 5/2 level in Ir. Such an ordering has been
predicted for the neutron-deficient Ir isotopes (see fig. 7 of ref.
59

) in the fraiaework of a rotor-plus-quasiparticle model assuming
axial symmetry ).

The 289.4, 342.4 and 440.S keV levels were previously identi-

fied as the 3/2"
i
"C4023, l/2

+
L400D and 3/2 l/2

+
C4003 by Schiick et

38 "̂Q
а.!.

 т
~" ) using Ir systematics. The spin and parity values

determined for these states in the present work are in agreement

witb this identification, Furthermore the 393.6 keV level which

decays only towards the 289.4 keV state can be identified as the

rotational state 5/2 3/2
+
C4023 and the 569 keV level which

de-excites to the 342.4 and 440.8 keV states as the 5/2

1/2 E4003state. Fig.10 shows that the energies of the intraband

transitions Gbserved in Ir are very similar to those _ observed

for tfae corresponding transitions in Ir and Ir. However we

note that the 307.0, 413.3 and 542 keV levels of
 1 8 3

Ir have been

identified as Ee-nbers of the 5/2 C4023 rotational band by Janzen

et al. ~) Ггош an in-Ъеан experiment. Eut the rotational band so

- 10 -



identified would have a moment of inertia larger than that known

in the l
7 7
'

1 7 9
'

i a i

R e
 isotopes

 5 1
) : the energy of the 7/2

5/2
+
C402H -> 5/2

+
С4023 transition is 105 keV in

 1 8 3
I r Cref.

61
)D and

122, 124 and 118 keV in
 1 7 7

R e ,
 1 7 9

Re and
 1 8 1

R e Href.
51
)3

respectively. Moreover such а 5/2
+
C4023 would de-excite only

towards the 5/2 1/2~П5413 state. Therefore the 307.0 and 413.3 keV

levels of
 1 8 3

Ir are very likely the 3/2
+
t4023 and 5/2 3/2

+
C4021

states. This implies that the rotational band observed by Janzen

et al.
 6 1

) is built on a 3/2
+
 and not on a 5/2

+
 state. This
CO

interpretation coincides with the one proposed in ref. ). The 542

keV level then has spin 7/2 but it is located at too low an energy

to be the 7/2 3/2
+
C402H (see fig.10). It could correspond to the

7/2 built on an unobserved 5/2 E4023 state. From the moment of

inertia expected for the 5/2 С402П band, the band head would then

be expected to lie just above the 413.3 keV level. The wave

functions of these two levels would therefore be an admixture of

the 5/2
+
C4023 and 5/2 3/2

+
C4023 states.

On the other hand, the 5/2 1/2~C541D state in
 1 8 1

Re decays

only via the 356.7 and 238.8 keV transitions towards the 5/2
+
Е4023

band and its half life is rather long ^
1 / 2

 ~
 9 б n s )

 tref.
51
)3.

 I n

l D l
I r , if the 289.4 keV level were the 5/2 C402D state, one would

expect a long half life, which is not actually the case. This

supports also the contention that the 289.4 keV level is the

3/2
+
C4023 and not the 5/2

+
C402IJ state.

The level located at 29B.9 keV in
 1 8 1

Ir decays to both the 5/2

1/2 C5413 and 1/2~C541D states. It has spin and parity values I
17
 =

3/2 , and its identification is not obvious. A state not easily

identified, has also been found at 442.1 keV in
 1 8 5

I r Cref.
56
)D

and at 419.1 keV in
 1 8 3

Ir Href.
3 8
)]. In

 1 8 5
I r spin and parity

values I = 5/2 have been ascribed to this level because of an E2

multipolarity adopted for the 109.8 keV transition whereas the

conversion coefficient measured (ex. = 1.3 ± 0.5) Lref.
56
)H is also

compatible withan E2 + Ml multipolarity. Consequently the 442.1

keV level of ^Ir can also have spin and parity values 1* - 3/2
+
.

The presence of a 3/2 state at such a low energy, possibly the

intruder 3/2 C6513 state, would imply a large deformation for the

Ir nuclei, which is debatable.

- 11 -
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4-3
 1 8 1

P t levels

All the levels of Pt located below 280 keV have

already been identified (see sec. 3-2-4). The positive-parity

level located at 2B7.3 keV decays to the 7/2~C5143, 5/2~С512И, 7/2

5/2~C5121 and 9/2
+
C6243 states : it is therefore likely the

7/2
+
C6333 Nilsson state. Indeed when the neutron number decreases,

this state comes close to the Fermi level : it is located at 706.5

keV in
 1 8 5

Pt Cref.
12
)] and at 375.0 keV in

 1 8 3
Pt Cref.

1 6
)}. The

650.8 keV level which decays only to the 287.3 keV state could be

then the 5/2
+
C642] state.

From N = 103 systematics, the l/2~ [5103, 3/2~C5123,

5/2~L5233
(r
 3/2"L5213 and 7/2~C5033 states are also expected to be

"I Q-l

present in Pt (fig.11). Above 600 keV the level density is very

high and no intraband connections appear clearly ; an identifi-

cation of states is therefore very difficult. However the 525.1,

597.7, 658.9 and 760.5 keV levels which decay only towards the

7/2L514I1 and 5/2 C5123 rotational bands could correspond to

states belonging to the 5/2~C523D and 7/2~C5031 rotational bands

whereas the other states which mainly decay to the 1/2 C5213

rotational band would belong to the l/2~C510H, 3/2~C5213 and

3/2~C512D bands. Thus the 597.7 level which decays only to the

7/2"C5143 and 5/2~С51?Л states could correspond to the 5/2~C5233

state whereas the 525.1 keV level which decays also towards the

7/2 5/2"C5123 and 9/2 7/2~С5143 states could be the 7/2~C503D

state. In the same way, the 750.4 keV level could correspond to

the l/2~C5103 state since it decays only towards the 3/2 1/2~C521D

state, a decay mode similar to that observed for the 1/2 C5103

state in
 1 8 3

0 s CreJ

summarized in fig.12.

TOO T 2

state in Os Cref. )D. All of these identifications are

It is worth noting that all the experimental levels

located below 500 keV could be identified as Nilsson states

corresponding to a prolate-shaped nucleus. No shape coexistence
1 Rl

seems to be present at low energy in Pt. Nevertheless, up to

now, the high level density observed between 700 and 1000 keV is

still unexplained. Theoretical calculations should be performed to

identify more experimental levels and to reach some conclusion on

the possibility of shape coexistence. Indeed it would be inte-

- 12 -

541.9 ! 37 ! 142S.6,143G.4



resting to compare theoretical predictions obtained in the

framework of a quasiparticle coupled to an axial rotor )with our

experimental results since such a model has already successfully
59

reproduced the proton states of nuclei in this mass region ).

This type of calculation is in progress and will be presented in a

forthcoming publication. Since dynamical effects seem to be

important in platinum isotopes ) a theoretical calculation

performed in the framework of the Bohr-Mottelson unified model,

where the quasiparticle and the core are determined by a

consistent microscopic description, would have to be used to

describe the platinum isotopes. Indeed such an approach, which has
22

already been applied with success in light nuclei ), would

perhaps allow us to understand the high level density.

4-4 Highly-converted transitions

Nine transitions have been found to have high conversion

coefficients. One of them, which has been located in the Ir

level scheme, has a conversion coefficient 4.4 times that of an Ml

transition. Therefore, for the first time a highly-converted

transition has been identified in an Ir nucleus. This transition

(713.7 keV) de-excites the 825.9 keV level towards the l/2~ state

located at 112.2 keV. Unfortunately the spin value of the 825.9

keV level can be 1/2 or 3/2 and the nature of the 713.7 keV

transition could not be exactly determined ; it is either abnormal

Ml or EO + Ml +E2. The other highly-converted transitions likely
181

occur in Pt. The 1309.2 and 583 keV -y-lines correspond to tran-
181

sitions in Ir ; however the energies of the observed electron

lines do not correspond to conversion of these transitions in Ir

but rather to conversion in platinum. The intensities of the Pt

-y-lines could not be determined very precisely and only limits

have been obtained for the conversion coefficients «.„ The 709.0,

903.5 and 1246.8 keV Y~lines are members of doublets : however

from the energy determined for electron lines, it has been

possible to assign an electron-line to one of the -y-lines of each

doublet and a, limits could be evaluated.

The ratio R of the experimental a k value to the theoreti-

cal ak value for an Ml transition is especially large for the

1102.1 keV and 1309.2 transitions (see table 6). For most of these

- 13 -



highly-converted transitions the -y-ray intensity is so weak, that

they could not be located in the level scheme from coincidence

relationships. The 668.5 keV line de-excites the I = 5/2 or 7/2

835.4 keV level to the 166.7 keV 5/2~C512D state. The 1246.8 keV

transition de-excites the most populated I17 = 1/2 3/2 5/2~ level

located at 2101.S keV to the I17 = 3/2 5/2 7/2" 855.0 kéV state.

The 1309.2 keV transition could de-excite the 1309.5 keV level

towards the l/2~ ground state. In all these cases it is not

possible to define the exact nature of the highly-converted

transitions.

We note that the R values (see table 6) for some of the

highly-converted transitions observed in 181

those determined in the 187Pt and

Pt are as large as

s г
183

T

X83 12

Au isotopes ) whereas no
highly-converted transitions (R>2) were observed in Pt

Href. )1. A shape transition from oblate or more likely triaxial

shape to a prolate shape has been clearly established between
1 8 7

Pt and
 1 8 5

P t Lref.
14
)3. Therefore, the existence of highly-

18]
converted transitions in Pt could be the signature for a new

shape transition. The moments of inertia observed for the rota-

tional ground-state band of the even platinum isotopes (fig.13)

suggest that a shape coexistence at low excitation energy is

present in the
 1 7 6

'
1 7 8

P t
 isotopes

 1 0
) . This supports the

contention that a new shape transition occurs in the very

neutron-deficient platinum isotopes.
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Table captions

\ Ri-
Table 1 - Main Y-lines observed in the Hg decay and not

-ini

observed in the Au decay.

a) ДЕ ^0.2 JceV

b) AI ^ 15%
i

c) Part of this -Y~
l i n e

 could belong to the Э
decay of

 X / /
Pt.

181
Table 2 - ot-rays emitted in the decay of Au nuclei.

Table 3 - Main -y-lines belonging to the
 1 B 1

Pt -*
 1 8 1

lr decay.

1) ДЕ
 4
< 0.2 JceV if I > 10 and 0.3 keV in the other

cases

2) Д1 ^ 15%. The intensities have been normalized

taking the 112.2 keV y-intensity as reference

(I = 100)

У +
a) y-ray mixed with a y-line belonging to the (3 /EC

181
decay of Au. The intensity has been evaluated
from coincidence spectra

b) doublet

Table 4 - ̂ -
r a
y data for the

 1 8 1
A u -*

 1 8 1
Pt decay

a) ЛЕ -ъ 0.1 keV if I > 20 for E < 500 keV and

"Y "Y У

I > 50 for E > 500 keV

ДЕ J. 0.3 keV for the other cases

b) Д1 <vi 15%. The 170.5 keV y-intensity has been

taken as reference (I = 100)
"Y 1 Я1 1 Я1

c) Y-line not clearly assigned to the
 x
 Au -»

 x
 Pt

decay

* Y~line mixed with а -у~гау attributed to the
181 1Rl

Pt -> •
L D i

Ir decay. The intensity has been

estimated from coincidence spectra.

A A doublet.
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181
Table 5 - Electron data for the decay of Au . For the mixed

electron lines global intensity is reported.

* the electron line corresponds to a transition of

1309.6 keV in Pt whereas the 1309.2 keV -y-ray

can be clearly attributed to the Ir from

coincidence relationships.

** doublet

a) The L709 keV contribution has been subtracted

Table 6 - Highly-converted transitions in 1 8 1Pt and 181Ir

- 19 -
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Figure Captions

Fig. la Schematic view of the electron detection system,

lb Efficiency curve of the electron detection.

о
 1 8 8

P t decay, Д
 1 8 8

I r decay

Fig. 2 Decay chain of Hg. Data have been taken from ref.

181
Fig. 3 ot decay scheme of Au. F is the hindrance factor

determined according to ref. . The energies of Ir

levels are given in keV.

Fig. 4a Conversion-electron and Y~ray spectra recorded in the

181

Au decay (low-energy part). Energies are reported in

keV. Electron lines are marked by their corresponding

•y-ray energy and the converting electron shell. Lines

belonging to the Pt-* Ir decay are marked by Ir.

Fig. 4b Conversion-electron and -y-ray spectra recorded in the

1ST

Au decay (high-energy part). (See fig.4a caption).

181
Fig. 5 Partial level scheme of Ir. The transitions not

observed in coincidence are drawn in dashed lines,

ndicates ray mixed

indicates doublet.

181
indicates ray mixed with Pt ray.

L81
Fig. 6 Level scheme of ""Pt. The transitions which could not

be observed in coincidence either because of their weak

intensity or their location with respect to the 116.8

keV isomeric or the ground state, are shown as dashed-

lines. Spin values eliminated by dashed-line transitions

are indicated in parentheses.

* transitions placed twice in the level scheme.

** doublet.
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Fig. 7a Coincidence spectra for gates set on the 198.6, the

170.5 and the 159.4 keV -y-lines (low-energy part).

Energies are in keV. B.S. indicates lines generated by

back scattering.

Fig. 7b Same as fig. 7a for high-energy part.

Fig. 8 Systematics of low-spin states arising from the h9/2

subshell in light Ir isotopes. F is the hindrance

factor (see fig.3 caption).

Fig. 9 Negative-parity states corresponding to the "h 9/2 sys

tern" in 181Ir and 185Ir. 185Ir data have been taken from

refs.56'57) and the 13/2, 17/2 and 21/2 levels of 181Ir
CO \

from ref. . Spin values have been multiplied by 2.

Fig. 10 Systematics of positive-parity levels. States of the

1/2 C4003 rotational band are indicated by—, those

of the 3/2+L402D by-K-.185Ir data have been taken from

ref.56) and 183Ir data from ref s.38'39/r61). The 542 keV

level in Ir is discussed in sec. 4-2.

Fig. 11 Systematics of the intrinsic states through the

N=103 isotones. Data have taken from refs.51'63).

Fig. 12 Experimental levels of Pt arranged in quasi-

rotational bands. Arrows represent one or several

transitions towards states indicated by arrowheads. Spin

values are multiplied by 2. The remaining experimental

levels are shown up to 1 MeV on the right of the figure.

Fig. 13 Kinematical moment of inertia, Ĵ , versus angular

velocity, hid, for the even-A platinum isotopes.
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TABLE 1

E (keV)
:

Y

30.8
42.5
147.8

e

157.4
165.8
180.1
185.0
194.7
210.9
214.1
217.9
223.2
265.4
281.0
330.9
385.6
1202.2
1394.4
177S.9
1986.7

Ь)

1 3
7 6

3 0 0
1 6
16

•\ilto
133

10
19

1 1 3
7 . 3

3 2
2 9
1 1
2 1
1 8
1 5
I S
2 7
50

;
!
!
!

1
!



the 5/2 1/2 C541I1 state.
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TABLE 2

This work ! Previous work Cref. )1

(MeV) Iarel (MeV) I rel (%) !

5.348
5.393
5.462
5.527
5.567
5.609

+ 0.006
± 0.008
± 0.004
± 0.008
± 0.012
± 0.008

4.8 ±
1.5 ±
46.5 ±
1.5 +
1.3 ±

. 44.4 ±

0.2
0.2
1.1
0.2
0.2
1.1

i

! 5.
i

! 5.
i

!

! 5.

365

480

625

± 0.

± 0.

± 0.

010

008

005

6 ±

44 ±

. 50 ±

1

10

9
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TABLE 3

v1 Мй1?4 COÏNCIDENT -y-tiAÏS LQCAIIQi-l

2 * . 9
9S.6

104.2
112.2

12S.3
131.3
144
132.1
iSb.8
193.6a)
204.6
226.6
230.2

243.2

243
285
239
29 В
310
335
341
34S,
370.
402
440.
447,
479

ЛЕ9,
•S92
513
524
533
533
53S
S43
5ÛS
532
5S5

S2Î

4 = i
9
2
6
.a

,7
,7a)!
.5
.5

e
0з)
,3

.2

-0э
.9

713.7
"22.2
733.5
738.3
765.7
773.5
S2S.3
ses.i
305.7
917.7
355.S
1321.7
1053.-j
IC-5-3.5
1576.5
1С7Э.5
1104.3

nos
1123.33
1159 a
1Д13.2
13-32. л

1338.7

1354.7

1368.G
Ï4S7.8
1537
1555.7
1563.s
Ï337.0
1&3S.I

IÊSGI7"
1S-J3.9

4.0

100

3.3
16
'•2
1.4
5.6
19
1.0
-2.1
92-

61

4.G
5.4

100
12
S.5
23
3.7
24
4.9

-.18
7.0
13
26

7.5

^ 4.5
12

36

13
S.5
S.Б
4.2

24
4.0
5.3
5.3
4.6
5.6

13
3.9
11

"""2.3

9.5

19

9.5
5.3

4З.6
3.4
4.0

-.5
'-9
6.3
3.5

•i-3
5.1

4.3

! 112.2,230.2,1309.2
I

! 239.4

! 93,131-3,186.8.198.6.220.2,335.6,348.3.370.7,402.7

! 4S9.8.524.2.5i3.533.i,(7JS.5),905.7,317.7.560.6,10

! 1309.2.1407.8,1555.7.1563.8,1SS7.0,1638.1

! C33),230.2
ЦП.2.249.1,343.3.402. 7, (532. 7 >, (S86.4) .905.7.960.

7^.2

21.7.

335.6
285.3,310.2
460.3,533
112.2,335.6,447.5.905.7
131.3,243.2

• 9S,112.2.12S.3.226.6.480.9,469.S,63S.1.539.5,769.7.773.5,
! 917.7,1213.1,1309.2,i407.a
! 249.1.343.3,402.7,524.2,532.7,536.4.(722.2),(S69.1).505.7
! S60.6,(10S9".S>
! (112.2),131.3,24.3.2,1059.5
! 182.1.519.3,(722.2)
• 104.2,(533),917.7
• (112.2).533,917./.136Э.6
• 51S.3.722.2,SC9.1
! 112.2,198.6,905.7

! 112.2.131.3.243.2,950.6.(1076.5),1159
! 112.2.(138.0),(243.2),402.7,533,733.5
! 112. 2,131. 3.243. 2,3:'O. 7,405.7,1053.0
! 1309.2
! 193.6,905.7
! 112.2,950.6,1108,(1159)
! 230.2,(335.6)
! 112.2,230.2,917.7

! 285.3,310.2.722.2
! 112.2,243.2.335.6
î 112.2.1S6.S,298.9,370.7,733.".90b.7,917.7,1021.7,1053.0,
! 1128.3
.» 93,230.2.759.7
? 239.4,917.7
! t!31.3).(335.'i)
! 112.2.331.3.243.2
? 131.3.^43.2,722.2
! 1112. Г ' ,480.960.6-. 110S
в

! 112.2,230.2,7S9.7

! 112.2
I 131.3,243.2,285.3,310.2,319.3,586.4
! 112.2.(243.2),(235.3),(335.6).370.'.402.7,479.2,(533)
! Î335.6)
» 112.2,230.2,539-5,638.1.691
! 112.2,230.3,(691)
! 131.3,(243.2)
! (243.2),235.3,310.2,586.4
> 112.2,131.3.193.6,243.2.335.6.402.7.447.5,533
! 112.2,230.2,289.4,29B.9,439.S,533,543
! 112.2,131.3,(144).170.S,243.2,333.6.348.3.479.2.591.0
! 112.2.153.6,(Л20.2).(335.6),402.7.533
! 112.2,243.2,(335.6),402.7.4S0,533
! 243.2.249.1,310.2,450,4=2.0
• 112.2,348.3,479.2,591.0
! €230.2)
! 112.2,335.6
! 243.2.34S.3,4'/9.2,531.C
! 112.2,(l-JB.S).4(i2.7.S33
• 348.3,479.2,(591.0:
' 112.2,230.2
• 112.2,(204.6).335.6.(447.5)
! 93.112.2,230.2,(440.5)
! 112.2,230.2
! (112.2)

! 112.2.230.2
• (243.2)

5.4
5.5

24
10

13

440.S-f3-i2.-i
(342.4-»243.2)
393.6->239.4
112.2->0

(3â9.0->440.S>
243.2-.112.2
59i.3->447.7
492.3^310.2
29S.9-«112.2 -
646.0->447.7
447.7-»243.2
(569.0-»342.4)

243.2-»0

492.3->243.2 -
310.2-»24.9
239.4-iO
298.9->0
310.2+0
447.7->112.2

S91.3-»242.2
(1016.7-*646.0i
646.0+243.2
(440.8+0)
447.7->0
591.3->112.2

832.2+342.4
(492.3+0)
829.6+310.2

832.2+253.9
646.0+112.2
930.5+440.8
332.2+239.4

(1016.7+447.7)
825.9 + Л3.2
S29.6+243.2
591.3*0

980.5+342.4
(930.5-23'J.O)
825.0+112.2
1551.S+S2S.6
(1750.1-4016.7)

17S0.1t980.5

1695.0->829.6
1551.3+646.0
1750.1+832.2
1551.8+591.3
Ifco7.8-646.0
1699.0+646.0
1551.S+492.S
1667.S+S91.3

i.û

42.4

• 112.2
! 112.2
! (112.2)

1551 .S
1699.С
1
 ;. 4. :

1750.1
1555.J
1750.1--447.7
1750.1+440.3
16-30.9 + 342.4

16u7.3-»;îi.l3
i/sû.i-'S-ïa.-;

(1750.1-243.21
1667.8+112.2
(1630.9+112.2>
16'Jy.0--lI2.:-
1750.1+112.2
(Ib67.a+O!
<1660.5+01
(1690.o+û;
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TABLE 4

a) (keV)
!

b> Main coincident y-nys Location

11.1 !
14.5 !
19.7 !
22.8 !
30.G !
40.5 !
50.0 !

1Ь±5
23±8

1.7
67

ъ SO
•U250

72.6
79.4

37.3

39.9 !
94.0 !

113.9 I

120.S ! 130

123.8 !
132.1 !
139.9 !
144.6 !
159.4 !

170.5 !

180.3 !
184.3 j

198.6 !
!

206.9 1

2 3

44
220

12
1 9
п. 6
* 5
140

6.4
100

2.2
37

260*

6 5

3.0
"• 4
" ' 3 . 8

13
9

•40*
i 10

213.6 ! ч. 7
I

246.4 !
255 !
259.2 !
263.4 !
2SP.3 !
239.4 !
294.8 !
311. !
313.6 !
320.0 !
333.3 !
352.4 !
353.9 !
353.4 !
363.5 !
378.2 !
380.2 '
400.0 !
402.6 '
407.3 !
403.2 !
410.4 !
412.8 !
420.1 !
422.2 !
423.2 >
431.0 !
•335.0 .'
439.7 !
450.5 !
452.1 !
455.6 !
460.0 !
480.9 !'
482.7 !
436.8 !
491.9 !
495.8 !
499.9 !
504.0 !
505 !
522.9 !
524.1)!
525.5 !
527.8 !
531 !
534.6*}

! 89.9 !

! 94.0 !

I !

! 79.4,94.0,118.9,(345.9),610.4,(644.4) !
! 89.9,(94.0),120.6,123.8,(213.6),358.4,402.6,431.О,491.9,(668.5),688.7!
! (749.В),751.0,920.3,(1933.9),1960.0,1970.6 !
! (89.9),94.0,120.6,431.0 !
! 87.3,184.3,198.6,206.9,603.3,614.7,629.2,650.0,671.0,704.4,775.5, !
! 789.2,792.2,309.4,823.8,825.4,(960.5),962.7,1048.6,1230.О, !
! 1393.1,1935.9,(2973.в),2951.1,2002.2,200S.fi,2022,4,2043.2,2058.2 (
! 79.4,89.9,120.6,123.8,(213.6),358.4,431.0,638.7,(749.8),751.0,(920.5)!
! (960.5),(962.7),(1089.2),(1970.6) !
! 19.7,50.О,87.3,94.0,123.8,402.7,(624.9),749.В,999.7,1183.6 .!
! 22.8,(50.0),72.6,(120.6),162.6,184.3,206.9,(431.0),614.7,(645.5) , !
! 671.0,709.8,741.4,756.4,787.4,(843.8),995.0,1215.5,1362.5,1393.1, !
! (1417.7),1991.1,2001.2,(2032.6) !
! 40.5,144.6,(289.4),423.2,525.5,610.4,656.3,774.6,(785),808.7,1032.4, 1
! 1034.8,1138.5,1198.6 !
! 50.0,72.6,(79.4),37.3,(94.0),333.3,363.1,534.6,599.2,633.2,656.3, !
! 678.3,763.3,820.2,845,(886.3),909.1,(960.3),(962.7),1129.4,1158.6, !
! (1163.0),1198.6,1208.4,1793.1,1807.8 !
! 89.9,(380.2) !
! (с) !
! (19.7),(123.8) !
! 118.9,(380.2) !
! 334.6,543.9,509.2,610.4,644.4,656.3,678.3,774.6,1158.6,1198.6,1208.4,!
! 1798.1,1807.8 !
! (123.8) !
! (363.9),452.1,(460.0),534.5,599.2,633.2,656.3,678.5,763.3,Б20.2, !
! (960.5),(962.7),1129.4,1158.6,(1163.0),1198.Б,1798.1,180/.В !
! (с) !
! 94.0,537.2,572.6,591.0,603.3,625.7,G43.6,688.7,775.3,794.9,(809.4), !
I 1775.0,1804.8,1807,1816.9 !
! 79.4,294.8,(486.8),(505),557.2,572.6,591.0,603.3,625.7,643.6,688.7, !
! 7 2 8 . 7 , 7 7 5 . 5 , 7 9 4 . 9 , 8 0 9 . 4 , ( В 2 3 . 8 ) , ( 1 0 1 3 . 1 ) , 1 0 4 8 . 6 , 1 2 6 6 . 5 , 1 2 7 1 . 2 , 1 7 7 5 . 0 , !
! 1 8 0 4 . 8 , 1 8 0 7 , 1 8 1 6 . 9 , 1 8 6 9 . 0 , 1 8 7 5 . 1 !
! 9 4 . 0 , 4 8 2 . 7 , 3 3 4 . 6 , 5 4 9 . 6 , 3 7 9 . 9 , 6 0 3 . 3 , ( 6 2 1 ) , ( 6 6 6 . 1 ) , 7 8 9 . 2 , ( 9 0 4 . 9 ) , !
! (1007.8),1784,1794.3,1852.6 !
•fSO.O, 87.3 !
Ц358.4 ' !
! 610.4 (с; !
! (с) • !
! (с) !
! 380.2 !
! ;
! 118.9 i
! 79.4.198.6 ' I
! 353.4 (с) !

;
(431.0),(480.9) !
120.6,636.3,820.2 !
(с) !
120.6,656.3 I
50.О,(87.3),213.6,311,629.2 !
120.6,(170.5),400.О I
(с) !
(30.0) ,(89.9) ,123.8,263.4 !

(120.6),363.5,524.2,(1034.8) (с) !
50.О,(87.3),89.9,1426.6,1436.4 !
(с) ,

I

( с ) i
( с ) i
(с) ",
(с) ,
113.9,785 i
50.0,87.3,650.0,1434.9,1504.4 i
(с) j
1 2 0 . 6 , 6 6 1 . 8 , 9 9 9 . 7 , ( 1 2 0 5 . 4 ) i
( с )
1 2 0 . 6 , ( 1 5 9 . 4 ) , 1 7 0 . 5 , 6 7 3 , 5 , 6 8 4 . О i
( 8 9 . 9 ) . 1 2 3 . 8 j
( 5 0 . 0 ) , 120. 6, 1 7 0 . 5 , 5 3 4 . 6 , 5 4 5 . 9, 820.2 i
( Î 4 . О ) , ( 3 5 8 . 4 ) , ( 4 0 8 . 2 ) , 6 1 7 . 7 , 6 5 0 . О , ( 6 7 9 . 9 ) , 7 2 В . 5 , 7 7 5 . 5 , 1 4 8 4 9 1504 4 !
( 9 4 . 0 ) , 2 0 6 . 9 ',
( 7 9 . 4 ) , 133. 6 i'
5 0 . О , ( 3 7 . 3 ) , ( 1 4 2 6 . 6 ) j

6 . 5 ! ( с ) ,
3.8 ! (с) ;
6 ! (89.9) ;
8- ! 198.6

4
2
8
3
2

3 5
9
3
9
6

3 0
4

2 4
9
3
3
3

2 1
1 0 0

2
1 0

4
5

4
120

5

. 0

. 4

. 6

.5

. 1

. 2

. 6

.7

'%.

_-»

_ 2
. 5
. 5
.7

. 9

. 3

. 3

. 8

•ь
. 1

,гл

I
I

1

1

1

1

1

]

1

!

1

!

!

!

!
;

!
;

!

!

1

;

ч
!
i

т-25" ! 400. О, (926.8), 982. 6 (с)
* Ю ! 118.9,(735),(792.2)

4.7 ! ' ( с )
120.6,(170.5),(627.3),656.3
(50.0),(119.9>,1Л0.6,159.4,2?0.5,206.9,460.0,<595.9),1263,1273

287.3 •» 276.2
94.0 •+ 79.4

2 7 6 . 2 -» 2 5 6 . 6
116.8 •» 9 4 . 0
2 8 7 . 3 •» 2 5 6 . 6
2 7 6 . 2 •> 2 3 5 . 7
166.7 •> 1 1 6 . 8

166.7 -> 9 4 . 0
7 9 . 4 -> О

166.7 -» 7 9 . 4

256.6 -> 166.7
9 4 . 0 •» О

235.7 •» 116.8

2 3 7 . 3 •< 166.7

380.3 •• 25U.6

(256.6 -» 116.8)
380.3 -» 235.7
276.2 -» 116.8

( 2 5 6 . 6 •> 9 4 . 0 )
2 8 7 . 3 ч 1Л6.3

278.2 •» 94.0

278.2 •» 79.4

300.9 -» 9 4 . 0

( 3 8 0 . 3 •» 1 6 6 . 7 )

330.3 •« 116.8
(525.1 -» 256.6)

525.1 •» 235.7

(917.7 -» 597.7)
1281.9 4 943.6

525.1 -> 166.7
650.8 -» 237.3

760.5 •» 380.3
1050.7 •» 650.8

658.9 -» 256.6

(525.1 •> 116.8)

658.9
597.7

1417.3
835.4

1231.9
597.7
783.7
765.0
658.9

(760.5
783.7

760.5

235.7
166.7

965.8
3S0.3
822.0
116.8
300.9
278.2
166.7

256.6)
278.2

235.7

* 50 1474.3 -» 943.6
822.0 -» 287.3

(335.4 -» 300.9)
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1 !

S4i.9
S43.
545.9
547. S
549.6
S52.3
555.5
557.2
553.7
5G3.0
567.3
572.6
574.9
57G
577.2
578.7
579.9
533
584.0
591.0
595.9
597.0
599.2
603.3

609.0 !
610.4 >
513.S !
614.7 !

: 617.4 !
621.0 !
624.3 !
625.7 !
627.5 !
629.2 !

i
633.2 !
635.4 !
642.2 !
643.6 !
644.4 !
645.5 !
650.0 !

j

656.3 !
653.4 I
661.7 !

1

666.1 !
663.5 !
671.0 i

j

677.5
678.5
679.9
634.0
ses.о
6S8.7

700.9
704.4
709.0
709.8
724.3
728.7

729.6
741.4
749.S
751.0
756.4
763.3
764.5
769.0
772.2
774.6
775.5

782.6
783.7
785
787.4
7S9.2
792.3
794.9
aoi.s
808.7
B09.4
812.7
820.2
823.8
825.4
834.9
838.7

37 ! 1426.6,1436.4
10 ! 661.7,775,3,(783.7) (e)

! 40.b,118.9,159.4,460.0,1263,1273
! 650.0 (c)

! 206.9,255,(1245.0)
(c)
661.7,884.V
184.3,198.6,(1266.5)
(491.9) (C)
(50.01,(1372.1)
(20G.9)
198.6
255 (c)
(e)
(c)
(50.0),(39.9)
206.9

(c)
184.3,198.6
534.6,545.9,6B4.0
650.0,729.6,775.5
120.6,159.4,170.5,1193.6,1208.4
184.3,198.6
(206.9)

40.5,113.9,159.4,1198.6,1208.4

(c)
94.0,1393.1,1417.7
(431.0),480.9
206.9
(50.0),(89.9)
(134.3),198.6
(294.8),(531),1474.3
1393.1,1417.7
358.4,(373.2),(40e.2)
120.6,159.4,170.5,1163.0
(642.2)
635.4,650.0,729.6
184.3,198.6,1160.8
(118.9),(159.4),1163.0
(94.0),1362.5,1455.7
79.4,597.0,642.2,1352.8,1372.1

! 431.0,430.9
! 50.0,(87.3),118.9,120.6,159.4,170.5,338.3,(353.9),(531),B20.2,1158.
! (1362.5)
! 439.7,884.7,1422.5,1432.9,1439.5,(1474.3),
! 1579.3
! 94.0,206.9,(1334.8)
! 50.0,(87.3)
! 79.4,94.0,(1387.3)

28
4.4 !
11 !
2.4 >
15 !
15 !
4.2 !
4.5 !
4.3 !
6.3 !
16 >.
10 !
9.4 !
10 !
7.3 !

ъ 15 * I
13 !

ч. 10 !
19 !

• 24 !
• 5 !

5.1 !
48 !
5.0 !
36 !
10 !

1. 8 !
9.0 !
11 !
16
79

**;

14
21
6.4
27
26
33

no
70

* 30
160

35
23
190

**:

**

8.6
58
5.5
25
18

* 40
•b 2 0

18
20
8.4
23
36

4. 12
> 12

49
20
20i5
45
29
10
7.0
10
7.4
35

• 40

' 30
41
43

15
34
39
11
10
19
11

8
14
3.4
12
10
7.0

! (c)
! 120.6,159.4,170.5,452.1,684.0,1117,1Г19,1129.4
! (431.0),(480.9)
! 452.1.(595.9),678.5,(1417.7)
! (1318.0),(1387.3)
! 50.0,(87.31,1246.8
! (94.0),184.3,198.6
! 1321.1,1400.6
! 79.4,1318.0
Г. 94.0,661.7,729.6, (751.0), 1323.5

•' (1318.0),1323.5
! 184.3,198.6
! 431.0,480.9,775.5
! 642.2,(6&1.7),(709.0,709.8),(775.5),(1232.5),1352.8
! 94.0,1266.5
! (39.9),
! SO.0,87.3,(709.8),1183.6 "
! (79.4),94.0,1234.7,1245.0
! (50.0),120.6,(159.4),170.5,1034.8
! (c)
! (C)
! (e)
! (118.91,159.4,(1032.41,1034.8
! 79.4,(89.9),94.0,184.3.198.6,431.0,430.9,^1^,597.0,650.0,(728.7,
! 729,6),783.7,1048.6,1070.1,1232.7,1246.8,1325.7
! (c)

! 543,775.5,(1064.81,1311,1318

! 118.9
! 94.0
! 206.9,1252.5
! 79.4,94.0,(525.5),(962.7),(1007.8),1215.5.1230.0

! (184.3),198.6
i

! 118.9,1126.8
! 79.4,94.0,134.3,198.6
! (C)
! (50.0),120.6,ISO.4,170.5,338.3,460.0,534.7,545.9,656.3
! (c)
! 79.4
! (c)
(c)

1326.5 -» 733.7
822.0 -. 276.2

850.5 t 300.9

835.4 4 278.2

(729.5 4 166.7)
(8G9.2 4 300.9)
850.5 •» 278.2

(835.
381.

869.
(1417.
1326.
836.
881.

4
4

2
9

5
6
4

4

4

4

4

4

4

256
300

278
822
729
287
278

.6)

.9

• 2

.0)

. 5

.3

903.8 4 300.9

386.6 •» 276.2

708.7 4 94.0

921.8 -
(881.4 -
903.8 -

300.9-
256.6)

> 278.
:
 2

2101.8 41474.3
70S.7 -

920.5 -
729.3 •
1371.7 -
921.8
920.5 -

2101.8 -
729.5 •

79.4

t 2S7.3
I 94.0
» 729.5
» 273.2
t 276.2
> 1456.5
< 79.4

943.6 4 287.3

835.4 4 166.7
7S5.0 •» 94.0
730.4 4 79.4

965.8 4 287.3

2101.3 41417.5

855.0 4 166.2
966.9 4 278.2

2101.8 41400.6
783.7 4 79.4

1

!

;

1

I

1
I

!
!
1

I

i

1006.4
1326.5
729.5
835.4
1006.4
917.7
8b0.5
1050.7
(881.4

1050.7
855.0

2101.8

4

4

-»

•*

-»

4

4

4

-»

-*

-*

278.2
597.7

0
94.0
256.6
1S6.7
94.0
287.3
116.8)

276.2
79.4

41326.5

783.7 4 O

881.4 4 94.0

2101.8 41309.5

1087.2 4 278.2

2101.8 41231.9

803.В 4 79.4
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B41.7
843.8
B4S
846.8
854.G
8S8.4
838.4
875.3
883.3
884.7 ! 1
836.3
903.5
904.9 !
909.1 !
920.5 !
926.3 !
928.5 !
960.5 !
962.7 !
969.5 !
970.8 !
995.0 !
999.7 !
1007.8 !
1013.1 !
1015.5 !
1022.4 !
1032.4 !
1034.8 !
1044.7 !
1048.6 !
1050.8 !
1062.6 !
1064.8 !
1070.1 !
1086.6 !
1059.2 !
1094.0 !
1112.6 !
1117 !"
1119 !•
1121 * !.
1126.8 !
129.4 !
1135.7 !
139.0 !
141.0 !
158.5 !
160.3 !
163.0 !
164.8 !
172.8 !
174.1 !
176.6 !
181.3 !
183.6 !
138.3 !
196.4 !
198.6 !
205.4 !
203.4 !
215.5 !
225.3 !
220.0 !
232.7 !
234.7 !
245.0 !
246.8 !
250.3 !
252.5 !
259.4 !
263 !
266.5 !
271.2 !
273 !
274.3 !
278.5 !
285.4 !
288.1 !
290.5 !
292.5 !
297.2 !
311.1 !
309.2
318.0
321.1
323. S
325.0
332.2
334.8
342.5
348.4
352.8
356.3

i

(c)
(94.0) (c)
120.6,159.4,l'/Q.5
(c)
(120.6),(170.5)
(c)
1225.8

(c)
555.5,661.7,1121
(120.6),(170.5)
(c)
(206.9),(1064.8)
120.6,170.5 (c)
50.0,87.3,(94.0)
120.6,(170.5)

170.5 (c)
50.0,87.3,120.6,170.3,1022.4
(c)
(c)
94.0 (c)
89.9,(439.7)

(c)

(c)

15 !
21 !

ueak. !
16 !
11 !
5.4 !
18 * !
6.7 !
6
11
9
13
13
8.
36
15
19
15
35
9.0
8.1
g

11**
6.1 ! (79.4),198.6
9.3 ! 809.4,920.4

(962.7)
120.6,i70.b,(763.3),(V74.6)
(30.0),120.6,159.4,170.S,(363.S),(400.0),763.3,774.6
774.6
184.3,138.6,775.5

.3
23
8.6
28
3.8
16
9.4
9.6
9.1
9.4

20
17
19
13

. 19

. 22
• 13

5.0
5.7

к 28 *
11
7.8
11
7.6
6.3
2.5
3.5
13
7.2
4.7
40
6.5
12
47
9.3
24
14
10
13
30
12
23
5.6

иеэк
7.0
9.6

ueak
6.3
6.7
5.3
9.5

мгэк
17

«10*
35
11
18

(c)
783.7,904.9
775.5
688.7

(c)

10
6.2
8.0
5.2
16

! 353.4,480.9,491.9,671.0,1007.8

! 120.6,170.5,678.5
! 120.6,170.5,673.5
! 384.7
! 808.7
! 120.6,159.4,170.5,678.5
! (с)
! (с)
! (с)
• 120.6,159.4,170.5,656.3
! 643.6
! 120.6,159.4,170.5,633.2,644.4
! (с) -
I (206.9J (с)
! (с)
! (с)

! 89.9,751.0
! (с)
! (с)
! 120.Б,159.4,170.3,599.2,610.4

! 120.6,159.4,170.5,599.2,610.4
! 94.0,792.2
! 868.4 (с)
! 79.4,792.2
! 94.0,120.6,170.5,775.5,789.2,868.4
! (94.0),756.4
! 756.4
! 688.7,775.5
! (79.4) (с)
! (783.7),789.2 (с)
! (557.2),(578.7) (с)
! 120.6,159.4,170.5,534.7,545.9
! 79.4,198.6,557.2,(578.7),(663.5),741.4
! (198.6)
! (120.6),534.7,545.9
! (783.7),82Ь.4 (с)
! (с)
! (с)
! (671.0)
! (6Я.0) (с)
! 729.6,(809.4) (с)
! (с)
! 783.7 (с)
! (433.7),480.9,(661.8)
! (505),(671.0),6вЗ.0,704.4,(724.3),783.7
! 700.9
! 709,724.3
! 77S.5
! 671.0
! 94.0,666.1
! (с)
! (с)

(1456.5 •» 597.7)

1087.2 •> 166.7

(1087.2 •» 116.B)

1256.3 -» 256.6

2082.7 -H050.7
2085.2 -H050.7
2095.2 -11050.7
1326.5 •» 278.2

(1326.5 •» 256.6)
2053.0 -J 966.9
(1256.3 •» 166.7)

2082.7 •» 965.8
2085.2 •* 965.3

2095.2 •> 965.8

2101.8 -» 943.6
2082.7 4 921.3
2082.7 -f 920.5

2085.2 -t 886.6

2095
1309

1309
(1326
2085
2095
2101

.2 •»

.5 -»

.5 •»

.5 •»

. 2 •»

. 2 •»

.8 ч

836.6
94.0

79.4
94.0)
850.5
850.5
855.0

! 94.0,635.4,650.0,729.G
8.7 !

(2095.2-» 835.4)
2085.2 -» 822.0
2101.8 •> 835.4

2095.2 •» 822.0

(2053.0 •» 765.0)

2095.2 -• 763..7

2101.8 -» 783.7
1400.6 -• 79.4

1326.5 -t 0
2 0 8 2 . 7 •» 7S0.4

2082.7 •• 729.5
( 2 0 1 5 . 3 •» 658.9)
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13U2.5 !
1368.6 !
1372.1 !

1387.3 !
1393.1 !

! 1400.G !
1417.7 !

'. 1422.5 !
1424.6 !

! 1426.6 !
! 1432.9 !
! 143S.4 !
! 1439.S !
! 1455.7 !
1459.4 !

! 1472.0 !
! 1424.4 !
! 1484..9 !
! 1488..3 !
! 1494.3 !
! 150.4.4 !
! 1511.5 S
! 1530.6 !
1 1539.5 !
! 1541.8 !
1 1551.S !
! 1576.0 !
! 1579.3 !
! 1612.5 !
! 1615.8 !
! 1629.8 !
! 1643.7 !
! 1705.1 !
! 1713.1 !
! 1730 !
I 1741.3 !
! 1748.3 !
! 1775^0 !
! 1779.3 !
! 1784, !
! 1785.8 !
! 1794.3 !
! 179S.1 !
! 1804.3 !
! 1807 !
! 1807.8 !
! 1816.9 !
! 1829.5 !
! 1352.6 !
! I860.2 !
! 1S69.0 !
I 1875.1 !
! 138G.2 '
! 1991.2 l
1 1896.3 !
! 1917.1 !
! 1920.9 !
• 1928.5 !
! 1935.9 !

! 1941.9 !
! 1950.3 !
! 1960.0 !
1 1965.9 !
! 1968.4 !
I 1970.G '
! 1973.8 '
! 19Э2.5 !
! 1991.1 !
! 1995.2 !
! 2001.2 !
! 2005 ..& !
! Л012.9 !
! 2015.4 !
! 2022-4 !
! 2028.3 !
! 2032.Б !
1 2036.0 !
! 2043.1 !
! 2052.S !
! 2058.1 !
! 2067.0 !
! 2072.7 !
! 2073.5 !
! 2101.8 !
! 2106.8 !
! 2117.7 !
! 212Б.5 !
! 2136.7 !
! 2140.2 !
! 2146.4 !

41
9.7
47 **

10
43
19
22

6.7
12
20
6.7

I I

17 **
5.5
6.0
15
23
12
6.5

19
9.8
9.9
5.3
6.6
12
7.6
9.1
5.1

ч. 5.0
8.1
6.2
5.2
6.G

4 4
12
G. 4
13
23

* 4
* 5.0

16
93
24

* 30
"..100

24
9.2
7.9

2**'
6.9
12
12
14
5.4
18
10
14

! 94.0,645.3,(638.4)
! (783.7)
! 94.0,(486.8),635.4,650.0,(671.0),72'

|
! 671.0
! 79.4,94.0,614.7,629.2
! 700.9
! 79.4,94.0,614.7,629.2,(634.0)

|
! 661.?
! (671.0)
! (118.9),402.6,423.2,491.9,541.9
! (120.6),661.7
! 402.G,(423.2),(491.9),541.9
! 661.7
! 645.5
! te)
! (c)
! G27.5,C661.7)
! 431.0,480.9
! (c)
! (c)
! (120.6),(159.4),(170.S),431.0,480.9
! 120.6,170.5
! (c)
! (c)
! (c)
! (e)
! (c)
! 661.8
[ (c)
1 (c)
! (c)
! (c)
!

! (c)
! (c)
! (c)
! (e)
! 184.3,198.6
!
i

! (c)
! 206.9
! 120.6,159.4,170.5
! 184.3,198.6
! 184.3,198.6
! 120.6,159.4,170.5
! 79.4,184.3,198.6
! (e)
! 94.0,206.9
! (118.9)
! (c)
! (c)
! (c)
! (c)
! (c)
! (c)
t

!

62 **! (50.0)

10
9.S

110
210
120
66
32
76
140

* 15
83
180

i 8
86

250
23
2b
49

100
21
52
7.0
33
23
56
19
17

110
12
6.:
16

i

!

! 50.0,(87.3)
i

l

! 50.0,87.3
! (79.4)
! (c)
i 79.4,94.0
! (c)
! 94.0
! 79.4,(198.6)
! <c>
! (198.6)
! '/9.4
!
i

l

!

!

! 79.4
i ! (c)

i

! (79.4)
l

! (c)
! (79.4)
l

l

! ! (C)
! (e)

1456.5
(2153.2
2101.8
(2137.3
2137.3
2101.8
1400.6
2126.5
(1417.9

2085.2

2095.2

1456.5

-*
-*
-t

• »

-t

->

-t

-*

*

-,

• >

S 4
783
729
765
750
70S

0
708

0

658

653

0

. 0

.7)

.5

.0)

.4

.7

.7

.9

;9

1474.3 •» 0
2082.7 -> 597./

2101.8 •> 597.7

(2085.2 •• 380.3)

3053.0 -> 278.2

2085.2 -» 300.9

2095.2 •» 300.9
2085.2 •» 287.3
2082.7 -» 278.2
2085.2 •» 278.2
2095.2 -t 237.3
2095.2 -> 278.2

2153.2 -t 300.9
(2095.2 -» 235.7)

(2153.2 •» 273.2)
(2053.0 •» 166.7)

(2015.3 •» 94.0)-
(2095.2 •» 166.7)
2101.8 •• 166.7
2015.3 •> 79.4

212G.5
(2082.7
(208b.2
2137.3
2053.0

2085.2

2095.2
2085.2

2015.3
2101.8
(2122.5
(2126.5
(2153.2
2122.5
(2053.0
2137.3

-*
-i

-»

-»

-*

-*

-t

-»

4

^

-»

-*

166.7
116.8)
116.8!
1S6.7
79.4

94.0

94.0
79.4

0
79.4
94.0)
94.0)
11G.8)
79.4
0
79.4

(2153.7 -t 79.4)
(2101.3 •> 0 )

(212G.5
(2137.3
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1
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j
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1
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!
j

j

s
î
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!

I
j

i

I

i

i
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!

i

!

i

!

i

!

j

i

i

!

E (keV)
t

9 4 .

112.
118.
120.
148.
159.
170.
184.
198.

206.

230.
243.

268.

285.
289.
298.
335.

338,
348.
358,
363,
380,
402,

402,
4 3 1
4 3 9
44?,
5 3 3
5 3 3
5 3 4
5 3 9

5 4 1
5 4 9
5 8 2
5 8 3
5 9 1
6 0 3
6 1 0
6 1 4
6 2 9
6 4 3
6 4 4
6 4 5
6 5 0
6 5 6
6 6 1
6 6 8
6 7 1
6 7 8
6 8 8

0

2
9
6
4
4
5
3
6

9

,2
2

,8

3
,4
.9
.6

. 3

. 3

.4

. 5

. 2

. 7

. 6

. 0

. 7

. 7

. 2

. 8

. 6

. 5

. 9

. 6

. 7

. 0

.ЗЛА

. 4
• i

.2kk

. 6

. 4
ET

• 0Â7E

*?

. 5

.Qkk

. 5

.7kk

\
i

i

i

j
!

i

Nucleus

P t

I r
P t
P t

!Ir(A=177)
!
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|

Ï
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i
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!
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Pt-Mr
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P t
I r
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P t
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I r
I r

P t
I r
P t
P t
P t
I r

P t
P t
P t
I r
I r
I r
P t
I r

et
P t
I r
P t
I r
P t
P t
P t
P t
P t
P t
P t
P t
P t
P t
P t
P t
P t
P t
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i

1
!
i
!
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!
!
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!
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Subsneil

ri
N
L

L1+L2
L
L
L
К
L
К
L
К
И
К
К
L
К
L
К
К
К
К

К
К
К
К
К
L

L
К
К
К
К
К
К
К

К
К
К
К

к
к
к
к
к
к
к
к
к
к
к
к
к
к
к

i

i
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!

i

!

t
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!
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TABLE 5

«

l . l ± 0 .
0 . 2 + 0 .
1.710.

1.15+0.
<0„33

0.4310.
"-.Q „04
< 0 . 1 1
0.13+0.
0.1Б10.
0.1610.
0.1710.

0.02210.

0.33+0.
0.06+0.
0.6310.
0.0810.
0.2310.

0.022+0.
0.02310.

| 0.18+0,

0.1910,
0.13+0,
0.1510,
0.15+0

\ Ô.024+0

0.0710
10.07
0.08+0

]
> 0.038+0

j
1
k 0.0210

J "»0.02
0.02510
£0.20
0.03410
0.030+0
0.03410
• • • - 0 . 0 1 1

0.02810
1
V 0.01810

J 0.02010
0.00910

<0.024+0
^ 0 . 1 1 1

0.023+0
0.02010
0.02410

2
1
6
15

15

06
04

, 0 3
,04
,010

. 1 0
,02
. 3 0
. 0 4
. 1 0
.010
.010

. 0 4

. 0 6

. 0 4
„08
. 0 8

,007

. 0 2

. 0 3

.008

. 0 1

.008

.020

.010

.009

.010

.006

.006

.003

.006
0.04
.010
.009
.010

i

j

i

!

!

!

!

!

i

!

i

!

!

i

!

i

!

!

Î

i

i

!

i

!

I
j

j

!

i

I

j

!

!

j

1
i

l

I

i

i

I

j

i

i

|

i

i
i

j

i

j

j

I

1

j

l

i

H u 11 i p о 1 a г i t y

£2

E2
M1 + E2

E l
MK+E2)

a b n o r m a l El
El

H1 + E2
E2
£2
E2 -

El
M1+E2

Ml

ill (+E2)
El
£1
fil

( n i )
Ml

H1 + E2
Ml
Ml
Ml

Hl
H1 + E2

(H1+Ë2)
N1+E2

E2(+H1 )
(ri l+E2)

H1+E2
> n l

r i l ,E2
И1 + Е2

ril(+E2)
(E2>

fil (+E2)

fil* El:
£2( -f-ril >
E 2 ( -s- h 1 )

> ri 1
H1+E2

H1+E2
MK+E2)
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70'3.0 Pt

709.
713.
728.

729.
749.

751.
763.

764.
774.

775.
782.

733.
787.
789.
792.
868.
903.

904.
905.
920.

917.
! 926

! 928
999

! 1007
. 1102
! 1158
! 1215
! 1245

i 1246
I 1309
i

! 1372
i 1393
! 1407
! 1426
! 1587
i 1793
! 1807
i I960
\ 1965
i

i 1968
! 2005
! 2022
! 2043
1 2125

8
7

6
8

0
3

5
6

6

7
4
2
2
4
5

9
7
5

7
8

.5

.7

.SA*

.1

.5

.5

.0

.8

.2k

.1**

.1

.8

.6

.0

.1

. 8AA

.0

.9

.4

.6
„4
.1

!
!
j
i

i

i

i

i

i

i

!

j
j
i

I
!
1

!

j

j

i

i
i

!

i

i

i

I

!
i

I
\
!
I
!
i

i

j
i

!

!
i

i

j

i

j

!

!

!

î
\
i

i

i

i

!

!
i

Pt
Ir
Pt

Pt
Pt

Pt
Pt

Pt
Pt

Pt
Pt

Pt
Pt
Pt
Pt
Pt
Pt

Pt
Ir
Pt

Ir
Pt

Pt
Pt
Pt
P f
Pt
Г. Д.

Pt

Pt
Pt

Ir
Pt
Pt
1?
Pt
Ir
Pt
Pt
?t
Pt

Pt
Pt
ft
Pt
Pt

1

!

!

i

i

i

i

l

i

i

l

i

j

i

i

j

!
i

j

i

I

!

i

t

i

s
i
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i

i

j

I

!

j

j

i

i
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i
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!
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i
j
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!

!

!

i

i

1
i

i

i

!

i

t

К
К

к

к
к

к
к

к
к

к
к

к
к
к
к
к
к

к
к
к

к
к

к
к
к
к
к
к
к

к
к

к
к
к
к
к
к
к
к
к
к

к
к

к
к

j

I

j

1
1

!

j

I

î
I
!
!
I

!
i

1

j

1

!

1

i

!
i

i
i

i

1
!
!
j
i

!

j

i

1
j

!

!

i

i

1

i

1
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!
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i

i

i

i

!

j

1

!

j

i
1
i

•)I
J
L
J-i
r
i

>

1
J

1

-\
}J

\

1

J
1

Ï

I
J

0.1310.

0.1210.

0.03010.

0.01710.

0.01.110.

0.01410.

0.00710.

0.031+0.
0„0Ь5±0.
0.01810.
0.02210.

0.024+0.

0.01510

0.00710

0.01210

0.00910
0.01510

no Y

4.0.00X3 '
"..0.0037

0.02710

0.014+0

0.00410
0.008310
-10.0012
0.006+0

0.002210
0.000610
0.0007+0
0.001010

0.001210

0.001010
0-001110
0.001410
0.0012zû
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04

010

009

006

00 7*'

003

010
010
009
007

006

004

002

.004

.004

.003

.009

.OOu
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.002

.003

.0010

.0002
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. 0006

.0005
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j

s
!
!
!
1

i
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I
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1
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> M1
(HI)

M I ::_ -•_ :

"rtl,Ml+E2
"M1,H1+E2

E2<+hli
HI -

> i'i 1 r:

MK+E2)
,-i 1

;> и i

fil

<M1+E2)
HI-:-S 2
Ml

> M1
El
£2

>M1
>M1

M1+E2
Ml
El
ЛI

v 2 ; -s- H i )

El
El
62
52

(E2)
E2
E2

E2 + M1
E2<+M1)
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TABLE 6

i 1.

1 E(keV) i Nucleus ! ! R=

583.
668.5
709.0
789.2
903.5
1102.1
1246.8
1309.2
713.7

i

i
j

!
i

i

I
I

i

Pt
Pt
Pt
Pt
Pt
Pt
Pt
Pt
Ir

X0.20
0.11 ± 0.04

>0.13
0.055 ± 0.010

>0.024
>0.13
>0.027
>0.073

0.12 ± 0.04

3.3
>4.8
2.6

>12.8
4.4
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Radioactive Source

Lead Core

Sm Co5 magnets

Al holder ring

500 1000 1500
Electron Energy in keV.

2500

ч. Л
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