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ROTATION OF POLARIZATION VECT6R A~ DEPOLAJUZATION ;. 
. IN p ... p SCATTERlNO · · ' 

. . . 
T. Yptilantis, C.- Wiegand, R~ Tripp; E. Segr~. 0. ·_Chamberla_in 

. . . 
lla4iatlon Laboratory, Department o£ Phytict, 
Univereity of CaUlol'oia~ Berkeley, California · . . ·. . 

Febru,ary 14, 1955 

.It baa been pointed out by Wolfe.natein l· that trlple tcatt~rini ~xperimenti. can· . 

give information beyonc! th·at obtainable with simple double icattertna polariaation 

· meaaurement•. The difference between the eo va~letiet of experiment• can be ~tated_ 

· ae fOllows:· in a typical double scattering' experiment a polariz~cl beam ia lncide~t . . . 
on a hydrogen taraet and the ·intensities of the scattered proton• ln. v~ious dlrecthme -

are meaaured, _whereaa in a triple acatterlng experiment the change ln the state of·_ 
r . 

polarisation caused ~y _th~ scattering oa. hyd.l'ogen 11 meaaured .. 

The two simpleat independent cases arf!J those ln which the tl'lpie· s~~teriQg expez:l· .. 

' - meilta are performed a.,· in4lcatecl echematically in Figs. 1 and z. Ill the .... ~on.fipration -

represented by Fla. 1 all·the acattering proc:eaaea-oc:c~r in the ~ame plane and, _in 

an. overaiinpltftecS schematiaation, one meaaures. the probability ol flipptna the·. apbl' 

in the collblon. oc:~urrlng at target 2. Targeta 1 and 3 act as 'a polarl~er and 

analyiier ~ · reapecti~lY.· The ~symmetry· e ln obaer•ecl, after. the ~cattering .on targ~t 
3 i~ connected with a coef!iclent D (for depolarization) defined by Wolfeutein .aa 

,1.1 • • ~ . ., . -
I • . ~ . . . . 
/. .. t • 

/! e 3n :: p 3 I~ i + DP 1) / ( 1 + p 1 p ~) • ·. 
/ ! l 

/1., I 
f . 

,. ' 1 ... • 

~h,~re ; Pi il the polarization generated by scattering an unp'ol'arlsed beam on target i . 
. ' ·f· . . . . 

Figure 2 represents the triple scattering expe.-hnent in which ·the _second 

. s~atte~lng plane hi perpendicular to the. first. The scattering oR.taraet Z rotate~ - · . 

the sp~R in a complicated. way and by anal yslna ~e polarl~ation by scatteri-ng ·on tar.~t. 
' f ....... '\' 'l 

3 we/ find the component ot the sp~ -· P • in the direction n3 , perpendicular to .the .:. :· · ·: 

plan~ tr''. The asymmetry alter the acatterlna on target 3 i~ ·st~n b'y 

•sa = P 1P 3 R 
' -. 

. (Z~ 

which delinea R (for Rotation). 
. ... 

. -• .The ·coDj:eftta Of thia letteJ' were presented at the 1954 Wln~er Meeting of the. Am.-· ·, 
Pbya. Soc. (Berkeley December, 1954) 

1 J 

1
;, ,L. Wollenateln, Phya. Rev. ~· -1654 ( 1954) 
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The_ experiments have been per£orme~fuaing the polarized beam of the 18-f.in~h· 

Berkeley cyclotron and will be cleecribed in a later paper. The average energy of the 
• ' I • -

, prot_ona incident on-target 1. W$8 310 Mev ~n the laboratory ayatem. at.ld their pol_ari.;.-

••~lo~ waa 1
• (1. 74. 

.... , 'Figure• 3 and <4 give graphB of D and. R. ae obtained il'l- our meaauremen_ta. · · 
• • • I• 

· . The differential c:roae section t • the polarization P, t.R.. aad D · are eonnected . . ' 0 . . . . 

. with the elemeQte of the p .. p ac:attering matrix a• incU.cated by Wolfena\f~! loc. cit. 
(Eq •. 3, s~) 

.., .... >, 'Th.e information obtained from our inv-estigation aho~ld: be eufflcient to_ deter:• 

.T~r '· ·. mine .. the ·phaae shifts of the various partial waves ~p to F waves inclusive. ·Ex .. •. 

~ preaaione for the obaervable quanti~iea in terms of the. phJS.ae ahift~. ha~e been_ ob .. :..-. - . z. . - - ~ . 
. tab1ed ~y 'Mr.- Henry P. Stapp an4 tbe numerical calc::ulation with an !!leetr!)nie 

I ' 

·computi_ng machirut has been hs.iti~ted . 

. The ~wo varletiea of triple acattering experiments ~~cussed here ha.ve in 

con:''mon' ~be property that, .(a) the beam incident on the aecond target ia po~arized · . 

perpendicular to the·ctireeUon of incidence, anci (b) the direction of- analyei• of the 
- - ' ~ . 

polarbation ie perpendicular to the scattering dlrectloo.. ·Other independent trip~e 

acatte~i~g eX,erlments would involve auxiliary magnetic fielda that_ would. alter. ln-. 

e. kn;,~n fashion ~e relative o:rtentatlor1 of·the directior1• ~~the beam and ol the -
polarization. 

Thie. work was performed under the auspice• of the Atomic .Ea.er~y · Com.mieai.~n. · 
' ~ ... 

2. H. P. Stapp. uupubli.ahed, UCRL-2.8Z5. •, 
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LEGENDS 

Fia. 1 Seale drawing of taraeta anct. counters lor meaauremeAt of the 

4epo1ui•atlon P•~ameter D.· Target 1, a beryllium tar1et inlid.e the 

c:yelo~ron, t1 11ot •howe in. thi1 fiaure .. ~ 

Fla. 2 Perapective drawioa •howina the orieata.tlona o( the aucce11ive 

eeatterltaK plane• in the *rtple ecatterina experiment to me•••r• tlle 
rotation parameter lt. The po•iti4)ne of targeta 1, z, and 3 are iudieated 

by lph•'l'ea 1, Z, aad l. The pl-.ne of leatterlng at tar1et ~ (illdi~atecl r) 

.. i• l"trpeD4icular te the plaae ol ·•eattering a' tuaet 1 (Y). The place 

of .lcatt.rlag at t&rt•t 3 (w") ll ~rpendiealar to the plane r. 'l"he 

fiaure *• IU)t to ecale. 

Fl1. 3 Depolarieation factor J) plotted a:ga1:riat ceater.o!-maea ecatteri"t 
angle 0 lor protota•proton acatterin& at 310 Mev. 

Fi,J. 4 R.otatlon !ac.tor R plotted aaaiaat eenter .. of ... ma•• •eatteriOI a.aJle 

8 for proton; .. pr~on ecatterinl at 310 M•v • 
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