


“ Recently, gas ﬁlled magnetnc separators are extensrvely used to DR

'Mstudy heavy ion mduced reactions leading to the formahon of g

1sotopes of heavy elements[l-S] To detect” the products under

' 1 mvestlgahon a drfferent tecluuques is apphed for the “detector I
~ design. In the case of the Dubna Gas—Frlled Recoil Separator [6) the R

detecting module consists of 12 strip posxtlon sensitlve detector to

measure the energy(E)/ posmon and two low pressure m‘ﬂhwiref e e
proporhonal chambers to generate tune-of.f]lght (TOF) Slgnal 'I'he N
chambers operate m pentane renewed (0. ml/week of liqmdg;
pentane) atmosphere (ab. 1.5 torr) separated from the separator o

A workmg volume. (hydrogen, ab. l torr) by an ultra “thin® mylar_i‘l_‘
entrance window Such a destgu was chosen to have the ablhty to

_ detect products of reactlons w1th hlgh asymmetry (PI’O]e ctlle to:?{‘f_f o

: '-target mass raho) wluch havmg lugh mass and atonuc numbers are_f.i(; , );;;:{ i
charactenzed by low. (lower than 10 MeV)- mntial (after target);‘

. energy The scheme of the above detectutg module 1s presented m}‘_ e

Flg 1.

’charge states standard devratlon as ‘the only free parameter to
describe the measured E-TOF spectra of 217Th and 216Ac nuclei. To

‘ this goal a sunphhed assumptlon by Nmov et al [2], namelyv
electronic stoppmg dominates in the region of nuclei velocitles:‘ R
v>v0 has been used Here vp is the Bohr velocrty equal to 2. 19E+08 e = kS
cm/s, Accordmg to tlus paper the stoppmg force scales with q?, |
where q-is the actual value of the recoll charge in hydrogen Hence,
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b.the actual and mean loss m hydrogen are lmked by the formula Srfi
<S> (q/ <C1>)2 To generate the equ111br1um charge states spectra we "-’—73 S
used the xz-dlstnbuhon as- descnbed m Ref [8] The value of <q>~“~; L

: was obtamed from the estabhshed

systematlc [12] for the veloc1t1es reglon 1 < v/vo <26 and the | :

: atormc number mterval 88 < Z < 109 ‘As’ concerns other sources of" - E

| E/ TOF spectra broadenmg, ; formulas from Ref [9] to- calculate

target and mylar w1ndow were used In the last _case some '

| : smphﬁcatlon takes place the mylar wmdow 1s assumed to conSISt
,of only carbon atoms The value of the mean temperature of
evaporated neutron was taken as 2 MeV (2T) accordmg to: [10] (1
MeV for 7-52No as 1t was recommended by the author of Ref. 10 ina.

,form of a pnvate commumcatlon) The nonmonochromamty of the

: ';(FWHM) All the statlstlcal drstnbutrons except for the q value was

assumed to be Gausslan ones For the calculatlon of the pulse helght

vdefect in. the slhcon detector the emp1r1ca1 formula by Wllkms [1 1]
kjwas used whereas for the dlsperslon calcu]atlon there has been
- apphed the LSS formahsm techmque by Hames and Whrtehead [12].

k As to the expenmental spectra they were obtamed m _the- three

followmg reactions 197Au+22Ne=215Ac+3n natw+345 217Th+3n : -» |
~and 206Pb+48Ca 252No+2n (Ref 13) Ions of 2Ne, 345 and. 48Ca o

Awere accelerated by the U-400 the mam cyclotron of FLNR The

. measured spectra were obtamed “via the extractlon of appropnate

emprrrcal charge states e

requ1red m formulas from [9] is taken to be 1% |

2

oy recorl-alpha correlated sequences Havmg used the spectra A
generatlon in the above mentroned manner and havmg set the
mmmuzahon of the functlon Iy i _;

= R(oq )= Otof ot; exp)/ct e><1P»2+«oe oe exp)/oe exp>)2 as the :
cntena of success and havmg taken mto account the value of the.
TOF detector response ‘toa monochromatlc partlcle hke (Ar 180

f'{(_' : MeV Ne ~100 MeV, B 40 MeV) equal to about 2.7 ns (FWHM) the
5 contnbutlon of neutron evaporatron and energy stragglmg m the f.' : : :

optlmum parameter of oq has been found In the last expresslon G
tof ot exp standard dev1atrons in TOF d1str1butron calculated and o

the same values for energy o

Ch measured respect1ve1y, c@ oe exp
dlstrlbutlon 3 e :
In Frgs 2, 3 the measured and snnulated spectra of 216Ac and 217Th -

i are shown In the next step the spectrum of heavy recoﬂ of. 7-52\10,
obtamed in the 206Pb+48Ca reactlon is reproduced An addltronalv

: Al’degrader of 1. 06 mg/ cm was mtroduced ‘in, the v1c1mty of the ',
,target to obtam a heavy 7-52No recoﬂ veloc1ty in. an appropnate;

e regron F1g4 ab demonstrate both the measured and calculatedfj

spectra The role ofthe degrader was accounted in a manner 51m11ar_,, |
to the case of the target In all the calculatlons the Northchffe and
Schlllmg tables [15] were used As regards the optlmal value of oq‘:
used m tlus calculatrons 1t is necessary to ‘state- the followmg It
would be attractlve to attnbute this parameter to the one defmmg :

the select1v1ty of the separator Moreover both the values are

g ~:“ : deﬁmtely lmked to each other, but smce the above used value was_, :

ae extracted via the companson vnth the spectra of nucle1 after passmg ;



SR o TR .30
Frg 2 Measured (a-c) and simulated spectra (d f) of 2‘6Ac nucler produced by the
L 197Au +, 22Ne ?‘6Ac + 3n reactron e . = . :
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g)3 Measured (a-c) and snmulated (d-f) spectra of'217Th nude1 produced by the
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: ‘:Fxg 5 The dependence of the extracted paramter/ o / q agamst (Z/ q)05 value, S

- where q is the mean charge stateand Z - - atomic charge of the nucllde Dotted
lme 1s an estlmate of the actual value ST - g

;the separator and 1mplantat10n mto the detector one should treat 1t'
Sl as the one reduced by the transmlssmn of the fac1l1ty Accordmg to
this, the parameter of oq can be con51dered as a lower level eshmate

- for such a parameter not corrected by theseparator transmrttance :

If, nevertheless one is- mterested in the last value a Slmpllfledv'

’,4est1mate can be provrded in the followmg way the dlpole magnet is’

SR

B jexpenmental data and techmcal support
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Value of Equuhbnum Chargc Smtes Distribution

f "ledth for. Parametnzanon of. Heavy Recoil Spectrﬂ

Energy ﬂnd llme ot ﬂl},hl spec,lra of heavy

. ;PC -based code with ¢* scaling of the stopping forc
. ﬁllmg the working yolume of the gas filled’ separat

%2 distribution is used to describe the charge stat

“which" are used to extrau the  optimum paramete

distribution wudlh were obtamed ln heavy i0
"‘“W+34S reactlons o

. The mvc%ngatmn has been pertormed at the
Reactlons JlNR :
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