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85U whdr T

L decuteron beam of 10 lev provided by bhe

Mdermaston Tandem Van de GQraaff has been 48 d Lo

<

oroard a thin target of natural silicoen dioxide. Tha

.nitted protouns have been analyscd oy 2 mulbichan ol

apuctrograph covering an angular ransé from 5° bo o o5

in steps of 745%. Br analysing tho fwent 7 four protoud

i

.ctra produced in that an;ulav ran;e, 82 protor Loups

4

attributed to the ¢12%(a,5 roaction and COTICSpONU-

bl

. . . 25 L e
ini ta eveibed states 1 5i%7 up to an enerygy ci LT ilew
ave becn identiflied. Juclear paramnebers such as spin and
CAarity concerning the majority of those exclbed trius Lave

rigan pobress G

Ry

seon also achieved throu suog coup
rheoretical curves haced on hublelr ard ohatiaz ot oal

soripping formula and the expo o

1
T cach proton SToOUD. Rolative roducen widtis Tox Lo
i.vels have becn cotimated usiig Lubitz tatl
4 sumsary of tlhe pesulte prescnted in this wori Lk LVl
ag Tollows:

1) Angular distribution corresponding to 22 oo

G b o e
states in 512” up to exCitation cnorsy of 9ol

ref
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ii.

have becn obtained and 48 of thes

&
C

distributiocus arc
sonsidered to be ncw. HoLe oif Lt presented anguLar

A stribubtions are found o exhibit s stripplns struc-—
ture, while the remainlug Ones Lave non strippting
pattern. Good isotopic distributicus are found Icer

some of bthese latter states while the obthers are ciLalac-
terized by elther a pronounced packward rise or sinesclaal
et teli.

2) Most of the investigated proton jroups aru Tound

£ nave angular distributions characterized vy £,= 2

particularly those of evcibaticn ¢ucriilcs higaly
=,1 slev. The excited states at 1.275, 2.02%, .-

and 3,345 dev are found Go have cotablished spic parity
agsignments of /2%, /2%, s/2%, and 5/2% respeciively.
The labter state is identificd ac $l.¢ isobaric acalod

. R 2
for the 5/2+ cround state 1in Ald’.

3% Two proton groups correspondim to the ground
ctate and to the 4,830 Mev ievel are found Lo Lo i =«
iudicabing that each of then has a epin assignuont e

4) 8ix energy levels at 4.950, 207,

(o))

oY . AR
.f)%’j, 'J-C/‘\/) 3

7,055 end 7.995 Mev are found to have [ = 1. ¢ nile

~
L

[ayy

L. former two levels have established spin ot 5/¢
respectivelys the remaining levels nay bave G By

of % or 3/2 .
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f=h
[
.

5) Six energy levels are found to be charachberlzod
by ED: 7, nanely those levels at 4,521, 5.189, o401,
520, 5.207 and 6,270 Sev. While obe foruer 0o
lovels are likely to have a spin 3/27 and 5/2° respectlvely,

. remaining levels may Lave 5/27 or /2. lorzover
~

y
= o

roave acubbod assion-

O

.
e
@]
-
g

rro levels ab 5.810 and 2.77V¢

runt of Zr = 5.

5) Three energy levels ab 5,548, S.4ln and c.i01 oV
ame found to have Zq = 4 indicatiag that each o. thol
-1, c . st op o/pt Fode memet 1ol
chould have a spin 7/27 or &/27. IL 1s moed lisely

~-at the latter level lLave a spin o/27,

7Y Epergy levels at O, 1.275%, 3.02L, #.950, .10,

i

LWA75 and 8.551 Mev are found to oxbhiblt strone “ran8i-

L

tions beside having relatively high reduccd widbii.

Sinee these levels are eharacterlsed Dy . =G, 24 5

1, 5, 1 and 4+ respectively it has boéen possibise T

~ttpibube them to the single particle levele 28

| 1

145/2, lﬁ7/2, 2p3/2’ 1f5/2, 2p., and lgq/g, thus 2.,

[

£1irming the shell pnodei structure.
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The study of deuberon stripplng reactions [oC
proved to be a powerful tool in providing inforusztiou
snout the nuclear structure of tihe residual nuclel.
Jaricus perameters such a8 energy levels, spling,
parities, rcduced widths, ... cbe, could bo caslil
aclicved throusgh the study of thoe oubueing particls

spectra and aralyzing the angular distribubticr »T cac!

¢

particle group. In decuteron otri oping reactinos vhe
angular distributions of the product particles ar fournd
to be charachterized by maximur lutensity At ol nLns
the forward angles. Such a pronounced foature c¢3 .0’
be dcseribed on account ot the conpound nuclens
nechanism but on a dircct reactis. mechanisn oo o2rs U
deutercn when approaching closc to tuo target wucleus
is suripped off intc two puclecne. The neighbourins
wuciwon (neutron say) is captured while the oblor oo
escapes carrying the halance of cocrsy and nomeniul,.
Applying this mechanisu, twe Gneories aave been pro-
posed namely Butler theory (1651) =and Shatisz et ol
sheory (1952). Although both theorice have Lool Euc—

¢ the gereral shape of T

i~

cessful in interpretin
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POy

cxperimental angular distribution, yob, they nooloed
c-we factors such as the offect of the coulomb Lnt.oo=
nethion between the incident deuteron nd tho Toar et
qucleus. Reccently such offect togebher with fnetoos

-y 1

:.eluding the inberactlng potential Linve bDen Toten iubo

soncideration. A distorted wave Yorn approvi.oetlon
phoory has o boen developed, #iviig e pehbel felrTie

~rh witn the experimentsl resultes.

T.. general, the sbape of the thooretical zudulal
jistribution curve is found to dooend moluly apol Tl
foeidont and oubgolng porticle enersics, the rasius
-t ipteraction and thce orbltal anguiar somentur ()
citl which the captured neutron enseroed the target
suelous. It follows that by fitging toe oxXperisenbal
arptular distributicn with the approprlate theorebicnl
one, it is possible to detoririce  sach peornselors,
“rowing the value of anoular neunelian trenstfor,
~n, £ix the parity end 1ipds tho spla of Bhe Coliu.-s

ponding state 1in £0 residusi oucloas.  Buch 1o

cetablishing the shell rodel structure. Althoug Ui
gpin-parity assignuent of ground gtabces cculd

s owr from such wodel yet Lo cosl ot exeited stotor Lo
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~5uld be taken as indication to tie states or siugle

varticle excitaticn.

The experimental detervination of energy levels ac
211 as the angular distributions in {(d,p) resctiong rove

een carried out extensively applying various debecting

technigues. Weasurements applying cenventionsl ot 5osh-
ing btechniques could not be made at ar.ies less Than

say 15° as reporbed by Lelt and loung (1952), “etbi=t
1951), mi-Bedewi (1952) and othews. Lo extuend She
seasurenents for larger aungles, trials have boon ads
psins old absorbers of sufiicicnt thichness to &Tov
tre scattered deubercns peforc beins observed [ulT mno
carshan (195%)). Obvicusly such method will alt<ob she
nergy resolution due to the scabterin: aad gbtra L7
51 mrotons in the absorber veside bhs limitation fow

I o~ e - s

measuring protons to tnose of sufricier

However, applying uagnetlc anclyels onc can OuSes L
probon zroups at nearly forwiard acgles on account ol
neing shifted frow the dsuteron background.  For BolE
rurpese wagnebic spectrographs, such as thosc reporbed

5

by Green and kiddleton (1955) have boen constructel To
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aciieve such separation beside thelr abllity Lor
rendering high energy resolution, porcover, to lncreas.
tihe energy rangs of investigation, oread ransc woo L oLlc
spectrographs have been laber reported oy 2uedsl. o

et al (1955) and Hinds « Middieton (1L959).

To simplify the function of assnuctle spocriroiranhe

as well as to overcome the effect of possible wil-riors-

(’}
,_.
L_?“
!
C
f
D
or
C
=
—

tien of the target material and ilnve
as mcans o norumalization, a nuuver of
gpectrographs have beeu couwbined bogetiner 1u the lorun
o pultichannel spectrograph in order to provic
simultancous spectra at various angles, Cne of t:use
irstrupents is Aldermaston multi-channcl spectrosraph

reported by Hinds & liiddleton (lwsz) in windiceh zw nroad

rarn ¢ magnetic spectrogrephs are arranged arcund the

target in such a way to provide spectri corresSpuntlne o

various angles of emiseion ranginmg beticen 506 o .
sk present work has evnplied Ghlc Cnectrograph Gopotber
#ith the Aldermaston Tandewm Van de Grasi generas.r
providing deuterons of cuergy LU iwev in iovests at.o. 5.

. o .
51 (d,p)Si2’ reaction.

o

The choice of the even-even npucleus Si° churocte

as target material miniluizes Uhe awil wiv. Lu
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t-e assignment of spin values to the states pro-

4ucod in the sbrippluap procesSs. Sinece Tthalb aucluud

o abaing equal number oI protous ard ucutrons completsly

filling the subsbell 165/2 50 the additicn of & LoutIon
. , . -2 R . .

t. fTorm the residual nucleus wil wit: propably 1itvlo

4 sturbance of the nuclear core canb allow for T fbua;

4 its single particle ievels 25%, 165/£, 1f7/é, gp?/a,

if. PO gy eeesns However, on account ol & puary
5/27 “Fp ’ ’ ~

g
ucsested that 1t nay have 2 epherical shape o itniting
soagures ~haracberistic of collocbive vioratic., <uc

core delformation is cougidered to uc of tocorctichl

{uterest in particular for nuclel

tte sign of nucloar deformation gceus bu chibupe.

Tyehnhard and Yntema (1907) have pointed ocut Lhud

rhe collective uodel deseription cculd be succeassTully

~hlabe equilibrium shapes thus susgesting the Opprioiie
smility of Nilson rotaticonal model.

oG . o u
7 ig su.nmarized 1o too

Farlier work on Si

~f Endt and Van-Der-Leun (1957) where snergy Livell oL

; : . R . L 20, -
tiat nucleus have becn deteralned using S51i°7(d, R

\

reaction beside scome other approprinte reactic:  Luoe TR
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.0 coupliag for the silicon 28 corc, Sreomler ot al (1557

R



