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PROGRESS REPORT 

o f the Institute of Isotopes of Hungarian Academy of Sciences 

1 •30 + 
1. (n,n' gamma) Study of Ba 

. 1 
I. Dioszegi and A . Veres 

Singles gamma-spectra and angular distribution of ga mm a- ra ye from 
1 

BaCn.n'y) reaction induced by reactor fast neutrons w e r e measured 

using Ge/Li/ d e t e c t o r s . 

In the proposed level scahme several new unique spin values were 

introduced (in comparison w i t h [l]): 2415.2 keV 5+, 2851 -5 keV k+, 

2991.0 keV 3* and 3049.8 keV 2
+

. 

A l t h o u g h the low lying 0
+

 states are generaly well excited in the 

(n.n'-y) r e a c t i o n , the second excited 0
+

 s t a t e , predicted by the shell 

model [2] was not o b s e r v e d . 

REFENCES 

[ij.C.H. L e d e r e r and V . S . S h i r l e y , T a b l e of Isotopes 7 t h E d . (Wiley 

New Y o r k , 1978) 

[2] B . H . W i l d e n t h a l , P h y s . L e t t . 29B (1969) 274 

+

 To be published in ATOMKI Kozlem^nyek 
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•TtCCeH f.?. •..•:••• . 
sr.eiti.-i 15C5-J srfj :to vizi s-iotis.* r. .A >o ^ QD 100 

21/ Investigatiaa the jtonsitiona^ -luc-lei 0_7;Mo Mo 
by /n,n*$-/ Reaction-Spectroscopy- , c 

G.; Molnar r^i^azelcas5,- 'I-r ahd6j£« ̂ VeMszi 
Institute of rsbf'bpek, E-41525 ̂ Btiaapeet 

n u e f e i - a n d -19:?iia-jiti§&eeInî kiig£&sslL 
in the / n , n * J E & S & * 
at the 5 W light water research reactor in Budapest. 

-v,HBaHy all' -tW*lmowh "states -both 3huclei-r -MeV 
'ifitiSr irorV dtfeWv^^EEe? decSyl^more^e^;^ v̂.?-; 

3 ̂ evdn^sdiae n^r^Vels infoK dti the vac 

weire3'l^trGfouceW rt he' -Ina-IJfslS^-of^^^ gM̂ &̂ râ -̂'"<'•' 
-i'ê era'l-̂ new leirel epih- arid" multiped'! 

Madxig2 -sdJ bauot naswf . 
I•/".•?£ \»a3: vi>;o axs-riv idaso ri n*.? eyx̂ -us efoxJ-isq rf_rxw e+eo/nor The results were qompared with a recent proton-neutron ;ro -.aaxne anzr iS?::: r eJ siua^a eel a^roo =23 Intra s-xiirxi e*:-interacting boson model calculation which took into acc-
ount the mixing between spherical and deformed configura-
tions and wa-s able ."fê jgî eĵ o. 

qualitative description 
throughout the transitional region, including the drastic 
lowering J6f the^ fi^t eXcdtedr0+ fetaW^tl] • ' ' ^ ^ 
Preliminary results can be rfound inore-f * [2] whil-e 
publication of ftl|e.c. /^together dafa^^- r 
from thgJ&L, I/ivermore/ 3a&<%^9°Mo results -will pbe ĝ ven,-] v, 
in refer*=:gj â defe]:*: respectively. ' zf^i^r 
W M. ^aabataro: Molnar. , Nucl* - Phys. >A37?6/3.982/2Ql-r 
[2j G. Molnar, I. Dioszegi, B. ^azekas, A. Veres and 

-M. Sambataro, in: Neutron-Capture &amma-Ray Spectroscopy 
and Related Topics, The Institute of Physics, Bristol/1982/ 

[3} R.A. Meyer, J. Lin, G. Molnar, B. Fazekas, A. Veres and 
M. Sambataro, to be published. 

[4} G. Molnar, I. Dioszegi, A. Veres and M. Sambataro, 
Bad. Phys. A, to be published. 
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Progress Report 

.„ . „ of the^Neutron Laboratory of the Department 

H-1088 Budapest, toss'S vy*c«::\ re • 

Staf^&yF,De£k,. S-̂ Goj%.th,r A.^ls^j^.^v^s^x^j^ 

-rGs-rBpngx̂ ezî and Qs1.Suk.6.sd , . a.,,̂  r 

C C C O 

1. Excitation Function Measurements of the Fe (n,p), Ni 
(n^p) arfd j.R^gjaons^, 

ife.-the-i Neutron Energy, - Range, „-,ofr j&eV^ s ̂  ̂ ^ j j-
.. ;33qsbua zz Tcĵ .rd-i i^jaw -tigx! svM ~ ads-- ?B 

'"• .exc^t^tion - fjagctisns --of r & h & n ^ p . .factions 
have bee^^etefinined.;; 4-ĵ  e B ^ r ^ ^ ^ g ^ ,£^..£14 ,7 
MeV fogt Jnjp) 4 i £ t c S ^ - ^ ^ ^ f e r 
were ^uccjessfullyjcompared;-,witl^ r 
whioJht'hâ -ĵ t cpntavinf&aanyr|ree 
nc^^fveaL any^direc-t app§arf®ge p£ Ijfll,, r&̂ jeptojStf 
been found that the gaininiif-d^SS^^^i0^'.-.1!^^ .JS^S&t cSSfM 5^ 5^^iif 
compete with particle emission in cases where only few levels 

c-cit-i. 1̂ 3-3.5 ev̂ 7-er6«ii'*SeStI3iil|iSaH') 9 saoii 

Ê (MeV) 56Fe(n,p). j e f ^ a ^ WjfcjfeW/ 

13,77±0f 125^ 106^*8 T*?'0 " g43^soJ:Xduq 
14,08^4^ H s f f i r f l 3* 352*23 20,8^f8 ̂  = <-^§±59^ -roif 
14,40*0,13 101,6±9,0 340±31 • 24 pt* ' 
14,62*0,14 96,6*8,2 318*26 30,1*2,4 24,1*2,6 930±62 

; j a**- V . j 'js r- 'J" c r r a o '"(': T ^ rv " f*, Ic"̂  M -/ J. W 1 / t . A * C -A. -A s i * -A. £ V .* ? 
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2. Energy dependence of the efficiency of organic scintillation 
detectors for fast neutrons. ""̂ •VTO w--

A g e n e r a l - • M o i i % e - i C a r l 6 •'ccakpiite? e'odfe?Tias been de-
veloped for the determination of the efficiency of organic 
scintillation - 'detectors for - fast~rietrttrdns.' "The* "Oa'lcarated results 
were compared by experimental efficiency data for a NE 102/A 
type cylindrical scintillator "(diameter"Cftr;* l'kngtft-̂ 'O cm) in 
the 500 keV to 14,7 MeV neutron energy range using a 252Cf fiSSOn 

-1;4 MeV-egieneratox" scattered on hydrogen, 
A g66ei- a%:rer6HfeBt;;b6twein-the - experiiriental-̂ and" taifctila'tid5' valuSi1 
was establl-'sfeed̂ -Tfie &S£endeii<Se '-of --Q^'^^ici^cy^oiraetebtof*1'^''' 
th5re-feM)3.d>ô hâ S, - ffiiaSM^s^OTd-'eoroi^ sCintlilltB?9^ 
has"^teinvfesta#a€edc7f©r-M 1-02/A--'and: NE dite^tori^ -

rr.or: ?.9'-z.3eoorc xz yizi -.c^e^i. c ^ . 3rrne.-r9-z:j33»i'.' 
3. ~ Application of- 'radf>6i-gofe6Ws °in l&bdoglcal0 ir¥se&rcfieŜ c ™-3' 3 

is. Thecxrray .£3aa<3®es<£6iSee£ analys-is?:method-'By'--IS^Spe^xMtejK-'7. 
'Sfpj&ifeck for ;the° invest ig&%$on~:"c?f 

traced elements: " .cL * r,o -J 7 o t. r.c« :•"? 'r',- j* ja-au "zxisxi^is . 
a .$c-3^eaGO©c«nta£atim$obf• 'CM 2riv^Br B# pRS-S^cP^ 

^oMoshaveetosentdeteiJifiine^ fe'lobd- for-'-&3 noiabe^6£ 
b./ The Laboratory is involved in an enviromental2i?eseafffeh:ĵ l?l?:£' 
in which the concentration of Pb is determined for biological 
samples. > 

4. Invgst.igati;OTi '6?^¥hij;Vffe^cAr' bi;!¥eleio^etMon£n ̂ 'or^radiation ' 
protection • » — -

/re s2'zacZ o ' » - J "j-XS ^.^suSc:0»'., 
.̂̂ eftr̂ JSŝ ô kidiates'teeel'' doMBrfior 'tfeeJ.!stua^6f l€he metabolitic 

pathway of selenometK^h;ih\ usang.iihe methods ( of-r-^diometry, 
radiochromotography, proton magnetic resonance, ESR and 
chemqluminesce in the case of white rats. The results show 
evidences that appropriate doses of selenomethionin can decrease 
the demages caused by free radicals which were induced either 
in ionizing irradiations or in other pathological processes. 

l :o.crr: • "< ; sic 0 ..•<•' : w:< hajicq^w; ;.;?.><•> .•<".o.v 
;r/c "•• n bry jneaqoIaveG 
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IABORATORT: Institute of Experimeik&F'E^silsr-^-'-^ — 

^ J W - > £ ' S t 8 ' o a 

^NG^jQF, Ji-o 'scry.-* 
3 i.-uj'.' vp~.. a3 JBf\ '.eX ~ . M' Vex '10̂  -M:.1 

a •• oc-c , .-v: .-,Aj me^i^eme^t ..of a^^pfa^a^os^li^ 
r§gpil .atpms; Affile, ̂ erf prmed g^gl^lfe fr̂ Ŝ .- :•„ 

Jbjhe. ̂:ppsslbili;t$ jfep 3 e 3 aw 
ge^xatorp^t,^ cpntribiite£;l;p; -fuSjipn^e^e^ehgg.'. SJjgrt̂ Oufc.MUPfe*? :.v 
of publis^^meai^, ranges: indicates -r&apgrgtJ^.i^us&ksik^.•: 
measurements. Experimental data on these processes are not only 
scare bat^gg^^^ct^rgia^xl^p^ rT-o ftBffi&encgq-Qf •: 
material surface and structural conditions on the recoil ranges 

24 09 
eaid^: recoileafeoms pissducsed:in 

14 iMeY.^ne^jpDgreactions haujEtibegp. r̂ mp̂ â ai-aoliaBddaBd.'ls.'oftavh 
aluminium using the activation method. According:tonMie-r. firsts 
exgggimjtntal resuJLtg t^e jyaageffi-riBrdscsblidaiatreatiais-.•laajê in̂ gSod- & 
agS.Sg&fBts ear̂ ciervKeias U E m e n f c r r & a t f estimations 

6 i l v c i s «is rz tevlovnl hi ^-oistcodsJ erfT \. i 
iox bvi--:: c'9' ;o aoi:: 6". j ^ a w o r̂ixf :iol.fw r.i 

REFERENCES: .ae.'.qnx̂.-
no — " b s ^ 1 ^ . ^ ? .^l^Inal^ftr . 

/2/ J.Csikai and G.Peto, IAEA Training CouriTe on 
zi.71 iodcJie.^tijiz&ti^n^.of M®iit=roh- Gassraefeĉ sfif 

© e b i ^ e c i e n / i o vswcfrr>n 
bits • SD^Oii"? uia-c-̂ p&m ' aO-J-OTq , vrfqsipoTOjrô r ooiisi 

\ vo»!s :,-tlis:-.B2 3dT law ajr, c^zs;:rnrloKad 

•wfiii-jn ;;so .ll eiTiOiiaisa lo â a .- b ôiiqo/ic'-. & 3 sr.".7 aacrtebivs 
.xenr.-e b£-oc;fe-i-: ;tv.- vc ;.'?3;,so ascBniao Silj 

•->Jsoc-JoEodJsa isrir̂  ? ^o a;:ox:£;.:: jsni s.:.r:oi ax. x " 
This work was supported by the State Office for Technical 
Development and the Hungarian Academy of Sciences 
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Removal cross sections for 14,8 MeV neutrons'" 

XX A.Boufraquech, G.Peto, 0,Csikai 

Institute of Experimental Physics, L.Kossuth University, 

Debrecen, 4001, Pf, 105 Hungary 

The attenuation of 14.8 MeV neutrons has been 
determined using the 5 3Cu/n,2n/ 6 2Cu threshold reaction 
for the detection of the primary neutrons. The microscopic 
removal cross sections determined for graphite, aluminium, 
steel and lead are as follows 0.73*0.04, 1.04±0.04, 
1,41-0.02 and 2.63*0.12 barn, respectively. The dependence 
of secondary neutron spectrum on the thickness of slabs 
has also been investigated by threshold detectors. 
Nuclear temperatures estimated from the secondary 
neutron spectra are about 1 MeV, 

This work was supported in part by the Hungarian Academy 
of Sciences 

XX On leave from University Mohammed V, Rabat, Morocco 



2 7 2. A 
Structure in the Al/n,oc/" Na cross section 

curve around 14 MeV 
."ate*- -.J /./J.£j3i'i . ::SCTih'C.f;Ll 

c:-.3 v.:;,!,̂ ;; 3.; Cs"ikai x̂  
J • Ziiii' .. T O O r * .;, >" t -7 J. . ... " v *1 "J ••' -"i " Z'-.^.S '' 

Institute of Experimental Physics 
:i\ - h < tm-ive-rsi<tyv;'Dfetfrecenv;"0 C322AE 

27 24 
The ^kfe&tStiorv Xunotfl-on 'Jar 3Lh£T:, Na 

reactor* -has ^een- ̂ ea^ureo jiTOOtSI poi/jt:s,;jSf ' tti^Tjrnergy 
range between 13.52 and 14,78 MeV. The measurements 

^s^a&tt&flTfg ef-rreex^r^&c^iwat au^ing 

^ ĉtpiv̂ tiofrr anre tifectd ̂.tCltiê uaXrlô aĉ lSl >t 
Wgnitu ci&• tcJf.-"iab'out ,aa%':>sê e\QbieVved ih^gFeeme^wilK 
the litê wr:®cd:̂ ta.r.[30-- to .rc.tvSxIrvK 

Reference': 

1./ M.A. Gardner, D.G.Gardner, Nucl, Phys. 
A265/1976/77 



LABORATORY: Institute of Experimental Physics, Kossuth 
University, De"bre.cen_, Hungary and 
Fiziko-Energeticheskij Institut-, Obninsk, USSR. 

' ^ t \ C X ' : X 3 •» r - j - • • 

NAMES OP PARTICIPANTS,SiDaroczyv J;.£si>kai /IEP/, 
H.V.Kornilov, O.A.Salnikov /FEI/. 

2HE j x a i M E O R jroj&ajr arT 

tCioss '••g'̂ eto&we;"Sot ̂-fette rea<vl»APtt <k«»v^;£e#ft^easured 
by-teb^fftion -snefchad. JJieutr&B® disease/4'nky re-; 
adtion ' 'oil '.the1 .tannin 
N^iiitoa^fMx ' density lmag -sdeteimiined oby \st aia^S^-d ̂ eae-.^ons: . 

/ ?3 ̂ B e / n , p / y ~ , a l p h a / : , o f e n / t © * ,p/. 
Evaluation of the measurements .jfeJinrgrogreee®9ri 
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LAB0EAT0ET: Ins^il^fr^'of-J&pe-^ 
Debrecen.,^ { ̂ ^ ^ . 

NAMES OF PAETICIPIANTS: Z.T. Body /IEP Kossuth Univ. Debrecen/ 
.-r ,-rK^Miha^y /^rainiia^^^r^,, f^c^^L^l Univ. 

Budapest/. 

"on + 
COMPILATION AND EVALUATION OF /n,t/ CEOSS SECTION 
:?J: Lioi<aj'l.i!:h ^ztz-iQdv to 

Values of /n, t/ cross sections were compiled and are to be 

evaluated for all isotopes ana for energies from threshold up to 

conf erence^^.pr? Z-,̂  103 anji..^ga^i^s,r&f or^d,.-14.seldom Is 

REFERENCES 

^l] Z.T. Body, F. Cserpak, J.Csikai, S. Sudar, K. Mihaly: 
Measurement and evaluation of /n,t/ cross ̂ sections. 
Presented in the International Conference on Nuclear 
Pata for Science and Technology, 6-10 Sept. 1982. 
Antwerp / to be published in Proc.Conf./. 

^2^ Z.T. Body, K. Mihalys Compilation and evaluation 
of /n,t/ cross sections. Presented in the XII. In-
ternational Symposium on Nuclear Physics -.Heavy.Ion 
Collisions and Nuclear Fission - 22-26 Nov. 1982. 
Gaussig near Dresden /to be published in a ZfK Report/. 

+ Supported in parts by the International Atomic Energy Agency, 
Vienna. 



- s--- 'XdtiK^BmX^i Instita^bevpf c Jbepejrimeafe&lt.PhysijsjK̂ ii.L : YSO'?uo::A v'-c. 
Kossuth University, Debrecen" 

VNR^SICFSG ,VL=IX FVI~\ U R A-LVL̂ L̂ ROR'F:!̂ : '"IG USHk 

aU r.lT; Dkfe^Av'Demeny, L. Yas 

DIFFUSION PARAMETER MEASUREMENT BY NEUTRON PUISE 
+ METHOD 
' '/IOITCIA SAOSO \?R,N\ SO C-:A ^OITAJTCMOO • 

Measurement of thermal diffusion parameters in 
a J oi- &13 ftai- jaj'.rj'soo saczj \ita\ "to hslIs! - non-thermalizing~ media /structural metals and. rocks/ , otf qu /Hoiias-u j c o n se^r xeas :.:o-x dus ascnuos-L .us "xoi 

al problems rfe^tilii^W trĥ  -bvafeatiW of- ̂ tds1 ̂ yjse*CC9X ^ -
of measurements will also be investigated. 
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LABORATORY: Institute of Experimental Physics, Kossuth University, 
Debrecen, Hungary. :,-t , , - ; r n :rj3r£ : v:;or. 

NAMES OP PARTICIPANTS: S. 0UICHA;0UI /Institute' dej Physique Nucleaire 
Commissariat aux Energies Nayella,^, AjL̂ ejr̂ e/ 

. ' j^idsz/M'."1 Vdrhagy,' 'if'. ̂ kil^'/IEF : 

Kossuth Univ. Debrecen/ 
ANGULAH";I)iSTMBt^it)NS' OP 'FISSION FRAGMENT'S PROk 37Kp NEAR THE /n92n£/ , THRESHOLD..;. -j -..< .-.^r:" 10 *!-3?iU lt.L'--A 

The angular distributions of the fission fragments 
from fast neutron induced fission on -^U, and 
•®ere;.),m.e.as.urêr, -n§ar tfsteb /n,2nf/-. -threshold*.by polycarbonate 
nuclear track detector..Neutrons were produced, by ,the 
reabtioif D/'T-,ii/ using- (SockV^bfl-f^liioh £enei&tor: 

. The aniso&rqpy: parameters;; /R=WvrQ°//W/m®/p/ivand iJifSejrent̂ rl cross 
cross sections were determined for • -'U, p U and Np at 
En=14.1^ 5.4-.̂ -and'' W07' - :": n " ~ -

. vi:-."-., \ 
Supported in part by the IAEA, Vienna. 

i J A T . A ' •• ":3V . 1 •->. 1:". 1i'? , T \ 
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, laiavinD dmaeo?. . ">c-i3 X?!>z.i)z.J:-T up.cr xo ; /HOlA^JcA 
LABORATORY: Institute of Experimental- PHy^-tc's 

oc'l 9jup.:3-rH W W ^ ^ . i f e b i ^ ^ x u c .£ : dlilairoil^l 'tO SH?.-:., 
''' * L.Vasvary 

,:.jO.FJ.-FLIGHT:-&PECTROftieff€Rr f$fkfrJTTOm .•' 

MEASUREMENT OF SECONDARY NEUTRO^-ANtf-'^GA^lA^^ • £\ 3H- ZITk 

- fv -» •»' • • r> t r' ^t .- . r--. ('- - fc • . , - V •* • • - •• - • - —. . j • p v •••. — I • 'c. U .. b - — a jl . J - j ...vyJu-- .. — y.^ivo 
cT/'̂ "" bus nc •x^i^.c- ro i:ven cc~'± 

'-ft Vfl j' 'J 2 : 4 '. 3 / , " t"! j" 09-t J*.0 JiCP^J lii 3-1' r'tS1'. 

nor^asecornd. pulsextVhp'P t.rpfif ̂ ^eVlaiojv "•^Vj&Xj) pgi^ t Jllfr." 
a ac-10 r ^ ;bubcH'e'(i= W - C ZCTcQre&^nz •eiir 

-neutron pulses at a repetition'Vat^'o/ S^^c^s.^Jner ^ r = • ^ T"~ -' * • 1 ~ * " JI average neutron yield is about 10 n/sec. The neutron 
detector is a NE 218 -XP 2041 based-one with a time 
resolution of 1.5 nsec in a dynamic range of 1:50. The 
gamma branch of the spectrometer is under development. 
The spectrometer has been used during the Training 
Course on Utilization of Neutron Generators in 1982, 
in Debrecen. Some preliminary results have been published 
in 1982. 

REFERENCES: 

1./ L.Vasv£ry, T.Sztaricskai, G.Peto and B.V.Devkin: 
INDC/GDR/-21/6/Spec. 88, /1982/ 

2./ B.V.Devkin, A.A.Lychagin, V.S.Nesterenko, 
N.N.Shadin, A.I. Gonchar, A.I.Suchin, 
T.Sztaricskai, G.Pet6: INDC/GDR/~21/6/Spec. 71. 
/1982/ 

• aodsirv sA.>[:i.l . risq a 2 
x 3./ T.Sztaricskai, L.Vasv^ry, G.Pet6-: IAEA Training 

Course on Utilization of Neutron Generators, 
Laboratory Manual, 98 /1982/ 

4./ L,Vasv^ry, T.Sztaricskai, G.Pet6: IAEA Training 
Course on Utilization of Neutron Generators, 
Laboratory Manual,. 192 /1982/. 
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PROGRESS REPORT 

Institute of Nuclear Research of the 
Hungarian Academy of Sciences (ATOMKI) 

Building of Facilities in ATOMKI: 
»*o<n-Jdô z rj-DH iji-n:'-rj , .• .-.••c" .... 

PROGRESS REPORT OF THE CYCLOTRON 
LABORATORY PROJECT 

The realization of the cyclotron laboratory 
prograHsne of the Institute is going on for many 
years, îj&l-fcfetfftl&L th^biiilding-<ia»a .ofs-.rnoo ;L\xni 
the equ±paen$«k jpf JLabpratoj^ .was ^ 
finished by Ju^ 'ij'1̂ 82 and the construction work 

x)tzs ̂ee-iaô  TIQjiS-XOCf̂ Jl 1.C-• CSS. 'J J5-X t '"I; Jjf=»OWOO*?'7 •••̂U J.t 
started in October 1982. 
The laboz^^i^'^Jiti'Piixd^ diepâ m&ix&ŷ r:; art./ 
a TOasurlx^^a^^^.^fft^^e^^al^^^^^ ,Xt- C T 
department for medical applications and studies. 
The total ground place 'iJie TDuxT'dxnĝ ŝis abouf " 
5600 m • The programme is founded by the Hungarian 
Academy of Sciences and it is supported partly by 
the International Atomic Energy Agency in Vienna, 
the National- Atomic Energy Comission and the National 
Committee for Technical Development. 
The accelerator department will b© equipped by a 
small sized, MGC type compact isochronous cyclotron. 
The cyclotron and its beam transport system are being 
manufactured by D. Efremov Scientific Research 
Institute of Electrophysical Apparatus in Leningrad. 
The cyclotron is designed to accelerate protons and 
oc-particles up to 20 MeV, deuterons up to 10 MeV 
and He»3 particles up to 26 MeV. 
The configuration of the measuring system is based 
on a TPA.ll/Ml0 type computer with 512 kbyte direct 
memory capacity, its data acquisition system useai 
CAMAC modules organized by micro-computers into 
subsystems with local intelligence. The developments 
on hardware and software on the system are also in 
progress. 



'' I -.'M';?/-. a ". . 'Ti; t lo < ~ o. A .••:• ;. •. V:: 
Building of . facieiti&srija. .ATOMKI: 

. .-.V.0Ti • - •••••.... 1.11 '• G ' 4 •':.'•• I uc. 
ISOTOPE PRODUCTION BY USING MGC CYCLOTRON 

•Aoxrum •••£H~ aaanoo/n 
-J--...̂'- "...{(yr.'.'ioaAJ 

,s J.c-.L • r r vo 'to noz-tj3s.cl.es 
" -TC r I . . : . I - ' / L I V . ^ A L A D D ' L O S H A M 

Small compact fo&f? . 
isotope pWdu'eti^i W medi°ciaa:? '^ofcfc^W^'S 

/Iro ' ̂..•xto'j-r-.r.si-oo edi r,rs.s £ jks&iV, xrtf bei:, 
t o b e p r o d u c e d f i r s t i n o u r l a b o r a t o r y 'cEosen a n d . a'c-'ij. i^c'oioO a± ce 
tiie radio cisemicalfc sepasâ iQifc 0c; 3 

to be > 2 5IIS -i aoj'.a.qqs Xijoii-j-ar io"> ixseaw 
irradiation is under .construction. . •iTj 'j.t, ? -juj ao-sXq i)xiuc'ra leco 

V* 
'Sjli, rd behru)o l >± s-sms-^oiq ariT •. w " 1 .«. t. • 
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Building of facilities in ATOMKl: 

NUCLEAR ANALYTICAL METHODS FOR INDUSTRY BY VOLTOA-U ^ ^ 511 8a«?AE8 
USING MGC CYCLOTRON 

ivy-.x.VI ,JI 
The good sensitivity of prompt and delayed nuclear 
analytical methods makes it possible to measure 
the trace,,©lenientsrJLn materials of, high purity.,. 
A chamber^for. prompt- ana.!Xytical,methods lias been 
constructed and it. is .checked on ..the, beam of the 
ATOMKE Vfan/(I& Graaff generator.. By-using delayed 'US -TV.:--.:.. -i - ij.j.- . ..'•-.'•. i .> V-: -- U >Uv a c r x 

CPAA methods; the high-purityr Al matrices. a.r<e. 
experiments, ..are pejrforraed 

•witl̂  ^IGC .^clatrojx of i^denti (Tartar, 
Finland,)-̂  ; , 



LEVELS OF NEAR 13.7 MeV EXCITATION FROM 
THE ANALYSIS OF DOPPLER BROADENED jj -LINE 
SHAPES IN THE XUB(<*, Pr) XJC REACTION 

Ljjrc-uj-fj C-;>M -'mzso 

J. Cseli, A„Z. Kiss, E. Koltay, B. NyaJco and 
E. Pintye 

eixea^ linge5 21.5^.66 ^ I V M v e be&o. 
from'l&e'i)oK>Ier broadfched1 iin£ f ^ ^ o t 
the 3.0'9 'MeV' ^^ '-'ray.1 

analysis'o^ iiie1 kriW^E^^'^^^'t^^c^ferr^'^r^^hail^P ssx 
in 2~, ̂ a & L x ^ i ^ p & k t ^ - v ^ s y - ^ ^ m 
13.75 and 13.77 MeV excited levels, respect>i,V'63̂ i--

£%J A. Kiss, E. Koltay, Gy. Szabo and L. V6gh; 
Nuclear Physics A282 (1977) 
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INVESTIGATION ORrEXCITED STATES OF 23Nia IN , 
(<X,oQ, (oC,p) AND REACTIONS 

J . C ^ e i ^ f i - t e ^ T ' , 1 . E » l S q m C ! P i % ' # . r . - ' i s ' » T 

L. Zolnai '".^.-S. ,:r bj.:jz *~:j£rxt ,3 ^J-xii^ 

10 , ; i o 1Q T ' 1 1S> > ;:o v S^-^cra -Ar sill' * ( * » P ) N E 3X1(1 

reactions^tbr excliallofii^enUrey1 region'^ 3.»v 

functions - pfB the reactions (<* ,cl) _ and 
were measured at five angles with, surface-barrier 
de tectors / Out side' %he chM&be^ *•*.••> i 
cr/stfe'l -t̂ ' meaisrase-ithe 'j $<r l&fSb ex e 
f ujioftiQ̂  -sinuiltaneovisly... For some resonance 

^ energies below the neutron threshold £-ray spectra 
3 J "Sd m : ^ s u r £ < f s S e ) - 2 

deduced from the experimental data." Preliminary 
results have b^en"publis^er7iii3/V7^ ^ ^ 

%c "3.i2±w .te-r-ssecfc ^IXBtf r. a n ^ e etfT 

•jls.sd fio fn^cs-qx* as* e?^Jq.tyJim no-i t^aa-a^o-rc 
/"I7 L. Zolnai, E. Koltay, Z. M&t&> J. Cseh and 

3£ro"" : 17 T iffitf- fe&H&s*^ vteratf* lo 

44(1980) 2281. .lecem x 
^•is'i&vxaU . : xzioxt aes&tsm-ofprfilzo hit I * 

iix; s % da'ia.s.jj , d a i ^ 
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EXCITED STATES OF' THE ' GaTNUCLEUS* 

T. F&iyes,^ vSKib&d&V ..E^gss^wkg^ •> 
J. Timdr, S. Brant* and V. Paar* I £ a i 

The t - spectrum" of "ile 7 0 2 n ( p ,'iiT ) 7Q&a1 a «=>il 

was measured ^ 
MeV bombarding^ tbfci-'fcttfctgi'fesa -Sf?! .̂ rsppaŷ  year©̂ „ j-1 ts 
assigned to 7°Ga'' anif the energieis^^d Ib^afeve^-^oxia? 

u r-.; : •'a oe-x^isM a-rgv 
intensi&ies,. of,,tha;, jT -^ys were — •• - 3.JTTZ. w ' - s- • . * r . , e'.-to joe.tel. 
electing 7spte!ctitan"'of> tlser resotaoni was agagasiŷ d. 
a high transmission, superc'ohductihg ttMgriê  2tiHansptf r 
Si (Li }; > s.peGtromefeer, an4 fet exnal conversion coefficient s 
were €eiSe jemiiied Tfkir- - six* ̂ Q a < txa&s^iosa,^, -l^v^l e b 

of transitions. levetb spins and.parities were deduced. 1 . 6 • xiaou avjsxl ATix.fer.-r 
The experimentally observed energy splitting of several 
proton-neutron multiplets was explained on the basis ria^O »T, ..̂-.r-lM , -r - T* \ 
of thei-T>arabolio -rule derived from, the cluster-vifcrational .Wiri S *vs.. ^ ( . X O J E O U . O 

model* - .. !' '>3? £ / ££ 

K Pridoslovno—matematicki fakultet, University of 
Zagreb, Zagreb, Yugoslavia 
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l a t t i r a r ; 
T, F6nyes, Z. Gdcsi, J, Gulyds, T. Kib6di, 

Lsv-BV ,'E 

A* Erasznahorkay, S. L&szlo, D. Novak, S. Brant* 
and V, PaarK 

ax e-y.a-sci&o. ^uJ gxxiv'G' 
jeouboxtr ©crgiTa sirfi' 4Bx£i iwofk 

J-ray ̂ Md'^^tierasa. JostSiWê rsion ©l^troa; ospecfcasaasixi 
of t h i ^ a ^ a t c r t d o f f i o v r ^ a ^ <raeesured swt'tfa eh'i 

^ n & t i & E ° E h e ' of iHttateL'»~.s«~ 
pola^^dBe^^o^lrl , ̂I'.iJ' -batetfbbiAg 
levtfl- 'Rave-^b©^^ dedtiodd'JfTaeo 
ener^tf ofc-^Br^ldVelsfOwere«cs&iettlated>©fia tfete sfc&ŝ e 
of te£« »cfiat»a 

clas sif £SSa.t £bn:! of Steve*®.!' ma3.t±£3.ê  sfa% 8 a 

as Prirodoslovno-materaati&fci fakultet, University of 
Zagreb, Zagreb, Yugoslavia 
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EXPLANATION .OF, ANOMALIES IN INTERNAL ..GON̂ TER̂ ON .. • » L' .'A L>i \ ] ' ; r.:. 'i'J wvliiJ.J2. 

BY USING GENERALISED EXCHANGE CORRECTION 

E. Vatai 

T3.-3 "I « V .C-HjS 

Using the analogy with electron capture it is 
shotm that the instantaneous state produced by 

t'his 

pertu.3?ltati9r%r£theQ33y gexohsung% 
Tlj© the , aQora&li$fnQ:f ĵ E/ijoî tjf-̂ Qâ xô  
' ©©^version braftiô cfâ vlcŵ â gsgic 

numberAfeX^k^tSs cpr^ec^i^^is 

h a s t x a z B.CO 
desirable. 

.j • «s-tev t j 9 ' i : nvo 11 so.bc-.-r.i.T -i. s:t 
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A STUDY OF THE ANGULAR DISTRIBUTION OF THE ELECTRONS 
ui'i a_.u: ̂ v roiroHjjnsic ûiJOVii.• 

XN THE PEAK NEAR v s v. IN THE ELECTRON SPECTRA FROM 
j^i - • ' ' fiZliuil Ht>IH MOfl'* 

He , H* - Ar COLLISIONS 

î rr " -a , OL 
A. K5v6r, D. Varga, Gy. Szabo, D. Ber6nyi, I« Kddar, 
S. Rlcz, J. V6gii and G# Hock 

The peak 

f r o m 4 <&3§ J > 5 a b ^ W ^ A 1 ^ ^ e y / a m u ) 

0° to 180° ^^o^lhg^^og^ti^ 

and half gi<ith {BSlpEK) of r 4toese ,peaU£s 
f o r 

f or .di^gerent grojeptiles a ^ ^ f "> 

differential cross section) was plotted ^os©!^*^^ 
with the theoretical ones* 
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. .... i ... k 5 > > 'J".- • ^ u. ̂  >•*. 
ANGULAR DISTRIBUTION OF ELECTRONS AND X-RAYS 
.•Jjli .jJW&iS YCKZOXJ^i -Nrl? aT . / •= 'G 

FROM HIGH ENERGY ION-ATOM COLLISIONS 
?.z-j :>Tzr.jii<.n --A ~ ^r 

D. Ber4nyi 
, ~ ;xi-~> roc * 1 , ;J ̂5!3 . x ••• x&S"*'-! ' ^s^oH 

Angular Sf ~ fhM 'brdad fpeik snear 

Sfiitted "A • " 
•• J o 

S S 2 i ± M p i x l ' ' - g i r @ ' ^ 0 9 0 

prtf JS-aMss^S*, ̂ f ^ H ^ r ^ e 3 * , { 

liaiiaStSe^irgiSS^frc 

bAaa&Srftf-' s t S a t e d ^ ^ a S S S & U f t t ^ s a f a l ^ 1 " 
termifiiat-03 a-. -yto -rn.fr*>rt±~ 

»ss»x.ro X/'ioii'-^c-3f.vr xfrJrw 


