International Atomic Energy Agency INDC(BUL)-3/G

99

INTERNATIONAL NUCLEAR DATA COMMITTEE

PROGRESS REPORT #ROM BULGARIA TO THE INDC

JUNE 1972

IAEA NUCLEAR DATA SECTION, KARNTNER RING 11, A-1010 VIENNA




PROGRESS REPORT
ﬁulgaria_1971w

All the activities are going on at The Institute of Physics

-wwith Nuclear Research Centre, Bulgarian Academy of Sciences, Sofia.

(

,I.'Neutron nuclear data

1. Three-group spatial and energy neutron distributions
'-in the reactor on’ their passing through iron and ! lead neutron ducts.

(T Troshev, V Hristov, T Apostolov).

" The carried out investigations arse . concerned with homo-:\i
:geneous and non-homogeneous neutron ducts with diameters of 100 mm,*
‘placed in water medium. Iron and 1ead neutron ducts. -ag well as-
ducts with penodical non-homogenities of paraffin or air included
~1n these materials have been investigated. Miniature threshold

.corona counters containing B and 238

U have been used in carrying
~out the experiment. 4 ' |
'4 Values of diffusion lengths in water-surrounded neutron.ftiﬁa'

‘ducts, avaraged along the neutron duct.

Neutron duct ~ For neutron energy
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fﬂz’ Development of nondestructive methodsfor measuring the

i (~.| .,
'plutonium by means of neutron coincidence technique. (A Trifonov,,_

Ve Hristov, T Dragnev)._
A handy portable device tor measuring the quantity of
. ,,“

'plutonium in the waste rission materials from uranium industry and
. i 1

power reactors, as well as in the uranium containing wateruwater f;

5 ' ' o

’reactors has been worked out and its characteristics studied. A non-

‘destructive method on the basis of neutron coincidence technique_}?,
N . . . . ( [

has been applied. R u P ‘

A ’ SRR ‘ , . o S
o The device contains the following new elements-‘ordinary

i
!
+

i
H

'water as a moderator, which makes the container portable - weight ff
13 kg or 30 kg in working position a possibility for measuring W
samples of big volume (up to 51); detectors of & new type - coronam
counters tor neutrons with helium-~3 or boron-10 with better cha~ ’l
‘racteristics compared to other detectors. The possibility for paral-
lel coupling of a great number of corona counters by means of log-j
:ic elemente has been studiedo , 4 ',

" The estimates show that by means of this method quantities ,"; ;
Of plutonium—240 of the order of 100 mg can be determinedobThe work

is carried out according to a- contract with IAEA - Veinna.;,g,f

‘p 3. Parameters of the intermediate structure of neutron

induced fisSion in _39Pu in the energy region O - 2000 eV (N.ianeva)

, Evaluation of data, obtained at the pulsed.reactor iBR-BO in
Dubna, is perfonmed. This work is now in progress.‘

l .

- _II.'ANon-neutron'huc?léar data

A~ﬁ,‘f:l 1. A group (J Jelev, B Lmov, et al) has studied the radio-e

active decay ot neutron deficient icotOpes,'obtained ‘on. the 660-MeV



¥

_proton accelerator of JiI R - Dubns, The 1nvestigations are as

»

follows. gamma-spectra - With Ge(Li) spectrometers, conversion
'electron spectra - w1th e low-oackground beta spectrometer with
doubie twofold focusing at an iz angle and a semiconductor '

‘Si(Li) spectrometer, gamma—gamma co,nCidences - w1th two ue(Li)-
spectrometers» o A , . Ai

+

.

| a) 122

d, T1/é = 39 min (B Amov et al Theses ot reports -
12th Conierence on nuclear spectroscopy and theory of deformed
lnuclei Dubna, 22-25.641971, P.T4). o i,' o
. , o
E | The gamma~-ray spectrum from the decay of 122Xe
'(T1/2‘= 20h) in equilibrium With 122J, purified at a mass separat-t |
or, has been investigated° The follOWing gamme trans1tions. 953,

103/, 1357, 1793, 1940 and 2312 keV, earlier attributed to 122

Js

have not been observed. Ten new gamma transitions have been founds
T06(0.2); 721(0.1); 1131(091); 1181(0.15); 1235(0.06); 1640(0,09); _
1682(0.11); 1788(0.07); 2205(0.04) and 2943(0.01) keV. The relative
_intensities of gsmma trsnsitions,_the 564 keV transition assumed |

to be 100 units, are given in brackets,

132m

b) 13214, Ty /p = 4050 and La, Ty, = 25 min

A(B Amov et al, Izvestia AN USSR, SeroFizog;, 2266 (19/1))

Conversion electron inten51ties and internal conversion -

coefficients of 18 transitions at the deoay'of.13a La have been-

determined. According to this, quantum characteristics have bseen
7323a. 1685 keV (2%, 3*), 1728 (4%),
2854 (2’,*3');‘3155 (17, 27), 321727, 37), 3423 (27, 37), 3492 B
(27, 5 )» 3562(17, 27), 3633 (17, 27), 3662 (17, 27). Cn the basis

assigned to several states of

of genma-gamma c01nc1dences 3 new exc1ted ievels are suggestea
1503 keV (O+)5 1511 keV (3%); 2026 keV (2~ » 57). The sariier in-
] |



f;‘4v_‘

troduCed levels 1546, 1667 add 20// keV have not been conflrmed
SR | .
4 ’ ) C)133La, l1/2 = 4. Oh (S Avramov, B Amov, et al, Program

'and theses of reports -218t annual conference on nuclear spectro— _'

'

_scopy and nuclear structure, part I, Moscow 27 J. - 4 2 1971, p. 77,
Theses of reports-12th- conference on nuclear spectroscopy and

;itheory of deformed nuclel, Dubna, 22- 25.6. 1971,‘p 830
A . \ .
i The gamma-ray transltion 1ntens1t1es for‘the decay
I

bf 133La purifled at a- mass separator, have oeen determlned. Cn
!

the basis of these date and others' data for the conver81on

1

electron 1nten51t1es, the 1nterna1 rconversgion. coefflcients for s

'number of trans*tlons have been evaluated From transltlon intensity
;

'balance the pOpulatlon of tne 1evels and the values of the matrlx_
elements have been calculated. Quantum cheracterlstlcs have been »
ass1gned to the follow1ng levels in '~ Bas 578, 6 keV (b/2+, 7/2+),
6314 (3457, 5/5T)y 6171 (5/p", /500, 11144405/, *, 1/,7), lost

fof the earller introduced levels have been conflrmed using gemma-

l o

gamma coincidences. .
§< a) 194m, T{/2‘=‘33'mh1<B.Amov"et al, Preprint JINR,
| Dubna, P6-6250 (1972)) | o |

'i The gamma~-ray and converslon electron intenslties of
.a nunber of transitions in~the decay of 194Tl, purified at a massﬁ
separator have been determlned. 19 new trans1tlons have been

observed. The internal conversion coefficients of some of them
- and the cuantum characteristics of a number of levels have been

‘determined. Eight new excited states of 194Hg are'suggested-
1292.5 keV (37), 1468, 5(3 )» 2165.8(57, €7), 2180,0 (4 » 570y
2260, o,'2264 1047, 57), 237448 (67), 2463.8 (67)

i 2. A group (E‘Nadjakov et al) has studied the decay of
nuclei obtalned on the Dubna heavy ion accelerator U~300. New.
isotopes have been identitied by means of radiochemical methods



T 1/2

E and or ex01tatlon functions after measurement of the - decay of

thelr gamma spectra and of the gamma spectra o? thelr dauohter
. i "

] . i S
_ -products on. Ge (lﬁ spectrometers.v' A L

L
P
)

T1/p = 10 * 2 min; 180.

a) The:new isotcpes v
= 6.5 £ 1,5 min; and T?9lr, T,/p = 4 ¥tmin have been identlfled
(E.Nadjakov, B.Bochev et al, Izvestia Akad,Naug ussg, ser.Flz, 2_,
'2202'(j971)). 1 - _i | o o

1
1 1

. b) The new isotopes 71W {/é = 9, O +'§/ﬁ1n and"
| '17°w T1/2 =4 % 1 nin have been identifiedv (E Nadjaxov, B, Bochev
'eeet al, Izvestia Akad. Nauk USSR, Ser.Flz. 35, 220/ (1971))°

‘ i ‘ : ' % ] c
3._A group (E Nadjakov et al, ) has developed the recoil -

"dlstance Doppler-shlft method for nuclear level llretime measure~

' ments (picosecond range) on the Dubna heavy ion accelerators U-300
.and U—BOO + U=-200. (B.Bochev et al, preprints JINR P6~- 6229, Dubna

1972; P? 6415, Dubna 1972).

The llietlmes T1/2 of the ground-state rotatlonal bands

in 164Yb and 162 have been measured
' Trensition. '.J Energy Ty /2 paec knergy - .T1/2jpsec.
t ‘ “keV . S , keV
2 —0 . 123,5 |  ss2ses  166.5 387 53
4—2  262.8 C29.9%30 32005 . T.4%i3.4
v 4 375,00 5.2%0.7. 436.0 . 5.9%2.6
86  462.8 1.6%0.5 5217 . -
'-sd—a_6x»t T S 4.951.0 O 13,.6%3.7

X Time interval trom reaction to_transition;-‘
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Eeasureménté’on other nuclei are in progress,

May 1972
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