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vf;Abstract Measurements of the polarlzatlon 1n p~d scatterlng at ll 6 NeV show ,i

J'a mlnlmum 1n the asymmetry dlstrlbutlon at 29 centre of mass.. Thls'.f'

Jiobservstlon seems to'be cons1 tent w1th spln orblt effects in the p-

linteraction at this’energy{ .

E fRecent data from this 1aboratoryl)"onvthe'poldrization‘of protons

.j‘elaStWCally scattered from deuterlum in the energy range from ll O to 19 1 MeV,wa‘

1‘c71n‘tne elastlc scatterlng cross sectlon at 120 in the centre of mass.

Q"Dwndﬂcated the development of a negatlve polarlzatlon close to the known m1nmmxnﬁ<?r*

A negatlve polarlzatlon was also observed at the. lowest angles 1nvest1—‘§yfvt”'

S ;5ated in the data obtained at ll 0 and’ 13 2 MeV, 1n contrast o WlSCOHSln

2)

_,vmeasurements

in the same energy.lnterval.

i'-’.I.‘h’e present experiment'was carried out. as an‘investigation into the .

:ﬁfshows the present data obtalned at 11.6 MeV, whlle flg. l(c) shows the '

:prev1ous results for an energy of 13 2 MeV. ]v

On study leave from the Un1vers1ty of Blrmlngham, England. o

e

'fsmall angle hehav1our of the polarlzatlon, and results are shown in flg. d. bf}i,fry

i}‘rlgure l(a) shows prev1ous data from thls laboratory at ll 0 MeV, flg. l(b)fyftafﬁ“'m“

.'+Thi° work performed under the auSPlceS Of the U. S..Atomlc Energy Comm1ss1on.:{ e
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The context of the small angle p01nts 1n flg. l(b) is such as to
':xlndlcate a mlnlmum in. the observed asymmetry dlstrlbutlon at around 29 centre'ﬁf"

Ol maSs angle, for thlS energy.t These data 1nterpolate well between the res ults'[,

”ﬁﬁshown 1n”11us.vl(a).and~l(c); .Comparlson.w1th the'earller results indicates ”;{fi"'-V;
- hat tne mlnlmum moves forWard with 1ncrea31ng energy. ,

The prescnt experlment was carr;ed out u51ng the polarlzed beam

’-:fffac1llty of the 88“ varlable energy cyclotrontat Berkeley, wh1ch prov1des'

wfﬁjéf_fprtons of approx1mately lOO% polarlzatlon, A “_ }ff:rg]t_ ," . ,ﬂ,]

For measurement of the asymmetry dlstrlbutlon in p—d scatterlng at

"large angles (greater than 22 Lab ), the equlpment used was s1mllar to tnat f

1)

i

“ifalreaay descrlbed

The target pressure was three atmospheres absolute, and pulses from.tt

Coere T

i}all telescopes were routed to quadrants of a Nuclear Data h09o channel pulse ;

Hfi,:;hergnt analyser., At forward angles extended counter arms were used to support
Hn emall geometryfcolllmators and addltlonal AB counters of O 004~ 1n CsI(Tl)
'diTne coln01dence requlrement between pulses from E and.AE counters produced very
. tt?ifclean spectra. The E counters were O, O30-1n. thlck for small angle work, and

'ithe colllmatlon system deflned an angular acceptance of GLAB . 1°, A spln' s

"[fprecesslon magnet was uSed to reverse the spln of the 1n01dent proton beam at

7

'”each angle 1nvest1gated Background from sources other than charged part1cles~

f'}v,was found to be entlrely negllglble." ~ 4"f,r vv~h .';

The study of p- a interactlons is experlmentally the 31mplest of the s

*'nuclear three body systemsu None the less, there is as yet no adequate theory :ifiﬂ'/*
'.fm to descrlbe tne 1nteractlons 1nvolved and no predlctlons of p-d polarlza 1ons

-fv_are presently avallable below kO MeV. In the n-d case, however, the theoretlcal i
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3)

E wor\ oi Purrlngton 1nclud1ng tensor forces suggests a negatlve polar1Zatlon “.j.
'-1lor annles _orward of MS centre of mass, at 10. O MeV neutron energy :The

1ncldslon of Coulomb and spln orblt effects 1n tne p—d case mlght well add

)"fan osc1llatory behav1our to the present form of thlu dlstrlbutlon An 1nter—
'zlﬂestlnb ob crvatlon can be. made from an’ examlnatlon of small angle p-d ela tlc ;\?

‘;scat erlnw data in the energy range from Q. 7 to 13 9 MeV1+ 2 6)

, and near the
'?amwnlmum seen in flg. 1. Rodberg7) ‘has p01nted out that there may be a relatlonkyfam?Vr
g f‘oetwecn tne zeros of polarlzatlon and the max1ma and mlnlma in cross- sectlon

1'g=daua.' He‘has dlscuSSed observedlpolarlzatlon in terms of the 0ptlcal model,

‘ ~apd’ found tnat a’ spln orblt 1nteractlon when 1ntroduced as a. small acdltlonal :

.part to the real central potentlal, can reasonably predlct cbserved asymmetrlesdfza

L

’>'~ﬂ'when these'are malnly»due‘to.such‘an 1nteractlon.ﬂ
: The present results have been examlned from thls p01nt of v1ew, and -
B data on elastlc scatterlng and polarlzatlon at 90 centre of mass ‘are used t°,.fff;ﬁj;”

prcdlct a value for the depth of the Spln orblt potentlal (V ) using an_

8).

.,1nteractlon radlus of l 56 fm. and a value of h3 MeV for the real Part.of,fiwﬁ”

df'uhc central 1nteractlon (V ),
The value obtalned for V 1s‘l.0 MeV‘for"aniincident nucleon energy"V
of 11 5-MeV.. When' thlS’ value is further'.used to ipredict the polarization in’ o

”lp-d scatterlng at 30 centre of mass, a result of 0. Olh is obtained, in

;';;reasonable agreement w1th our observed results.' The p051tlon of the two zerosifyf"

v“{-:ln polarlzatlon at small angles is also well reproduced from a study of the -

}sthape of the elastlc scatterlng cross sectlon 1n thls angular reglon.. Our _.*‘?i*f

’f lesulto are thus con51stent w1th spln orblt effects 1n the p-d 1nteraction.







Figurc Captlon

'l(ffs“ows data obtained at‘three-energles-‘l O; ll 6‘and lJ._ MeV Zor

'§Ld scatterlng.‘ ‘Parts l(a) and l(c) are previous ;a*a coh;AQ:.

-i fiin@d:in>r§f; l) Part 1(b) is, thc data from thls experlment. ‘The open

f3¢ifcle§5are obta;ned usmng the small anglc colllmation and COin01dP“0e ~/°tem,

i

"wnlle all otler aata are obtalned by the methods of ref l) ‘Error shown

*atistical The dashed llnes 1nd1caoe comparable positlons for a zerO
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.: ‘

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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