


The problem of the angular distribution of cvaporation residues (EVR) with heavy-
ions reaction has been studying for nlany yearsl!LIowever , the interest on this prob-
lem increased during the last ycars due to the development of new eleetr()lnagllctic
separators for the study of thc evaporation residues [rom heavy-ion induced fuslon
evaporation reactions (#7 . Ihe angular distribution is important for separators be-
cause the acceptance of the separator during the study of determined reaction , de-
pends on the widths of the angular distribution of the EVR recoiled out from the
target .

For thick targets the angular distribution depends fundamentally on the multiple
scattering ofthe EVRs by the nuclei of the target . But , for thin targets ( when
the target thickness much less than the average range of EVRs in this target ), the
.neutron evaporation can play an important role as well .

Experimentally , the angular distribution Re,p(0;) is known to be‘delcrmined by

counting the number of nuclei impinging ou some disks whose radii are defined by
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thc e\plcssmu L*sm(H ) where L 1s the dlsta.nce from the target to the dlsk a.nd 9 : i

' is a. celtaln m('an a.ngle ( expresscd in degrees llere ) between the centra.l tra]ectory S

" In thls case 5

o ol"tlle l)eam and the dlrectlon of the central c1rcle 1nsrde the dlsk

: the numbcr of counts in ea.ch drsl\ w111 depend on the angle ( through sin (9 ) )and o

on (‘eltam othel functlon of 0 .
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" Usmg the functxon Rﬂp( ) ,\we can determme the e\perlmental mea.n squared‘._, :

angle <0 >c‘p by the expressron :"; I

W here X xs the number of ermtted neutrons E is the mean energy of these neutrons,

: ‘l:Ab and’ Eb are the ma.ss number and th ]abora.tory bombardlng energy of the .

: prolectlles respectlvely Usually[sl the functlon R( ) is- rnodelled usmg a Gauss1a.n
functlon comblned wnth the functxon sm(9) Neverthelessﬁ, w1th thls combmatlon

,Vone can not obtaln a mea.n squa.re va.lue of 9 correspondxng to the experlmenta.l one S

'7‘; beca.use’“,‘for the normal dlstrlbutlon y the mea.n square va.lue comctdes w1th the

: vanance Thls detall expla.lns the dlscrepancy in: the expresswn of the (92) that 1s S
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For 1llustrat1ng how the functlon R(O) works m ﬁgs 1- 4 we compare some' expeu-v}v o

U "‘mental results obtamed for the angular dlstrlbut]ons of the nu( lu aftcx evaporatxon of SN g

; ‘ﬂX neutrons [9 ”] w1th the calculated dxstnbutlon mvolvmg tlle expcrlmcntal paramc- -

: ter (02)

'lhe funrtlon R(O) 1@ very snmplc aud 1t de:.cnl)cq th(‘ procms ini’ a natural form

2 “OCe-F 160(111Mev) _‘._s 1“9Dy o
:‘a ““Nd+ 1 (94 Mev) ——'>‘ : 151Dy + s

Neverthe]esc the onyn of tlle coofh( 1cnt (3()0/7r lS u()t qlnl clcar \,et But A qn_\"

case 1t was vvry nice to ﬁn(l e v i

'lhe funcion 1{(0) is- partlculaxly mcful to d(‘qrubmg dng.,ular (llsiul)utl()ns \\ hen

o ‘ones ( solid hnes )obtamed by,usmg the functxon R(O) m tlle e\perml(‘nl are d(‘tcctcd a]l lh(‘ partul('s mrlvmg uu(l('r tlw anglc 0 1is very:
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n ﬁg 4 the experlmental angular dlStI‘lbUthﬂ Of the nuc]el “,”th atonnc uumbc : uscful alqo [or t]w maluahon of thv dccvptanw o[ co]]cchng 1]10 L\ R of (l(’l(‘rmm(‘(l

o A 125 obtamed from the reactlon "‘“Ag + 22Ne are Lompat(‘d wrl h tlw (,d.l(‘,\lldt(‘d oo AR

hcavy 1on m(lu ,_(l re actlon usmg ('Icrtromagncllc s( pmatom




- . S g . LT, o

: ',::”";[ "',,i L RFFFRENCLS :
[1] PF Dono‘an B G Harvcy W. l{ \Va(l( l’ll\s Re\ 11‘)(1900)’16 Sna
[9] V A I\arnaul\llo‘ L Rubmsl\a\a G: ’ler Al\op\an \' 'lll()\ NE \ (‘llugrw\ lll\ll R
P13 4434 Duhna (1969) an(l I Bacho D D Bog,demm Sh Dorolsl V A l\dllld\ll\h()v,’-' :
L A. PetrovG \1 TcrAl\opyan, JINR, P13 4133 l)ul)nd (I‘)G‘)) i e
['i] Yu Ts. Oganessmn Yu B llonnn()v A G Popcl\o J ngol l‘ Sll Al)(lulm S
V V Bechterev G G Gulbeklan. A A Le(lovsl\m V N. \Iolml\ov S l’ lutlal\ova ‘
Yu . Har)tonov \ u.S. 'l syganox V A (,lmgn(u l’loc lnt " b/( lrool Sounnal on
: Heavy Ion I’hysxcs II’\R Report D7—90~11 Dnbna(l‘)QO) e
: [4] Yu A Lazarev Yu V Lobanox A '\T l\Iezentsu \u ’ls ()gancssmn v (x:
V K Utyonl\()\ F Sh Abdulm V V Bechterev,S llle\ l V Kol(\sov A. _l\ l’ol\al\ov -

I ‘\rI Sedvkh I. V ‘Shlral\ouvsl\y,A \l Sukhov Yu S Tsyganov V lﬂ [l’lll(lll\()
Proc Int School Semmar on: Heavy Ion l’hysu,s VOl 2 Dubna (]‘)‘) l) 1‘)1
[5] G Munzenberg,W Faust S Hofmann P Armbrustcr K. Guttnu ll L\mld Nue :
Instr and Meth 161(1979)65 sl o
f/f [6] A Ghlorso,S Yasluta M E. Lemo'l; l‘ranl\ J I\alwms,l’“Armln uqter l P Dou[o
JAP I\ Lemmertz Nucl Instr andMetll Pllvs Res A969(1988)192 y
[7] A V Yeremm A N Andrelev D D Bogdanov V L (‘hoplgm V A Gowhl\ov
fA l lvanenko A P. Kabachenko L A Rubmsl\a.ya E. '\/l Smlrnova S V Stcpanlsov
: ‘D N. Voronkov G M TerAkopyan Nucl lnqtr and Meth Phys Ilu A27/1(198))598
[s] R N. Sagaxdak JI\IR D7-89 551 Dubna (1989) '
[9] Slmonoﬂ' G N Alexander J M l’l;ys Rev 133(1964)B 104 T
- [LIO] M. Dahlmger W»Bomn L Kanl\elelt H Backe,Nucl lnstr au(l Metll Phys Res.
219(1984)51‘3 5 EE s o e
[11] R. N Sagaldak Yu V Lobanov,Yu 'Isk Ogan smn AL G Pop( l\o [' A“Chcrepanov‘.‘;l'
Scxentlﬁc Report 1989 1990 “E7-91- ‘7') l* LNR JlNR Dul)n_a. (19‘)1)109 <

Su bl)otm,"

" on April 19,1994,



