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_ | The determination of recoil ran&es -of heavy ion rcuction products provices a
"fv FL  convcnient weans fo& dzatinguishlng betwcen compound nucleus {i.e. to;al ‘momentum, -
:'/fﬂ ) “"transfer) and direcL interaction reuction mecnanisms.l~ Once the compound nucleus = * -
‘$/1? ;?i . neture of e given reaction is established, measuremenu of the range stra;@l;nn
'-  and anéular aistribution of the recoils can be used to obtain xurtner insight 1nto
;ﬁhthe detalls of the evaporation cascade. Simonoff and Alexunderz have shown tram i o
. vaﬂ the range straggling parameter pz, and thc mean square anglc, are pzoportional |
'to thaveverage'kinetic energy Qf the evaporated partiules gnd have app}lud &ngu;&:
”‘distributioh‘measuféménté té the study‘of éngular'mémentum effects oh'the reia;ivé 
' roleo of neutron and photon emission 1n the deexcitation Process. hbWC"CT, thcir

.results arg subject to systematic errors due to uncertaxnties in the engular aistributic

of the evaporated neutrons.' This.difficulty can be overcome by using botn‘range
| strag&llng axd angular dis rxbuiidn of.recoils in ﬁhich casé the average dgutrOn'enérgy
_can be determined independent of their angular distribution. |
T The measured range atrag@l‘x: is a composite of atraggling due to ¢ chral
different causes: (&) nuclear or reaction streggling (b) finite tarbet tnickness
"(c) experimental effects, such as inhomogeneity of the stopping medium (&) inhereat
_ straggling of the stopping process. Recoil range meagurementa of Dy end Tb ndcTei in
&1 foils ’2 nave shown that the contributicu of tne 1atter three effects is p:euom-
ﬂ& s | .inant, and the values of the purely nuclear straggling paramater obtained by cub-

¢ E .'traation, are not accurate enough for any quantitative evaluation.
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~”light gésésv(hydrogenvor ﬁellum) On the other hand; apparent stragglind cen be

%'thc collected recoil activity..

- h -2-‘

Measurement of range straggling in ges rather than solid should have at .

least.two.adVantages% (a)ﬁ it eldminates the prbblem of inhomogeneity of the

“medium (b) “the inhérent straggling‘can be greatly reduced through the use of

caused during: the collection of tho stoppcd ions. ..

In the presenu paper.results ofypreliminary experiments on rahge straggling '

t' of rerc earth rccoils in heliun ere reported. The apparatuu, essentially similar
".ﬁovthat used by uhiosso and 6 oikkel&nd,3 consists of two parallel ;lam elect rodes,

"épprovimately 1" apart The electrodes are placed, tcgether with an apnropriate. o

target, and parallel to the bombaraing bcam, inside & helium filled chamocr,'

-and an electrostatic fieldvof_loo-LOO Volts/em is maintained'between'tnem, Special

care ves taken in the design to make this field as uwiiform and homogenous as possible.
The surfaccs of the electrodes facing the beam (and tne recoil ) are. covered with

aluminum ;011, which is removed aftex bombardment, cut into strips, and counted for -

The following reaults»were obtained using Ndlhu‘targets bombarded wi*h about

110 MeV C12 ions at the Berkel»y,HILAC end coun»ing thc L. hr alpha activiuy cf

149 149 1uh(c 7 )D 1&9

that results from the decay of Dy recoils produced by the Nd

resction. L _.A‘iu
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"1) In egreement with.previous'dbeerVationsu the respectlve amounts of activity

collected. on the negatively and positively charged plates are similar, i.e.

a large fraction (30-70%) of -the reéoils become negatively chexrged tongda the -

end of their range.

‘
*
/

2) ‘The totel collection efficiency.(positive,and negative) is 70-90%.

3) -Thefrange distributions of the positive and qegative ions are slmost identical
and cen be closely approximated by a Caussian function vith a str&ggling parae

meter p = 0,160 £ .005.  This value 1s much smaller than the velue of 0.2k obtained for

'Athe seme reaction by using aluminum fqils.‘ It scems, therefore, that the effect of -

. Quantitetive enalysis of results cbtained in this way should be feasible.

j*{“tFurther work is in progress. . -

non nuqlear straggling processes is less impd:tant in helium than in eluminum, and &a

Tyl
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