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e~ Vith the pz'ediet.ions cf the: diBpf!rsioD ... relb.tion 'tbeoeyo Ca.leul .. a:tioM 

of the 90° cross sections from 'the diap&r$1on rel&ticu @,.l'ft in good &greeEMmt 

0.072 .. 

'. 



Radiation JAI.boX'Q'toey, thU. 'W®rs1 ty cf C&life!!nrl~ 
Berkeley, CQ.l!fornia 

performed 65.t the .~rkeley synehrot.ron are sbaw"D. belov in P'igu. 1 W!!d 2 .. 

~ 0qlai~nt 8\d experimlm.tllil mt.hod h&ve: been d.ese:r1bed m det&!.il 

e~bel'flo 
1 

'f'be 11 •~ '11lel'$ d.eteet !"'- by counters utilizing 'the eh%~istic 

1 
Ji ... J.l ttee&y.. ~ angulu d.tstributicms were mei!UNred i.a teo ~·~ 

o0 to 53° 8.ti4 28° ·to 16fl', with different counter ~tries b!!CM:uee of 

th!! greatl;r differing eleetron ba.ckgrmmd in these 'tll\0 reg.t.oms.. ~ 

relative ~•nu o~r tha f'orvard .. e.ngle ~were nonaliufi. to~ 

l!l.bsolute Cl~s-aeetion mu~nta in the 28° to 16o
0 

in'te3Mf@;l by le&.t\"t~ 

vi th a ~impler eotmtftrotelemeope geometry whieh ~ l'fMldily a.lllenable tc 

solld...angle ea~.leulatieDll.l o lfbe effie1eney of the eounter-telaseope ti!M 

measured ey expoe.d.ng it to ~ loilloW tlux cf positive piou i"rGm 'the 184-i.Deh 

'fbe theoretico.l erooa ooet.ions we:re oo.lcult\~ from the diepereiono 

rela.t.icm for1:1Ull!l.6 Gl.l:l gtwm by Chw et e-1. 
2 

I.?.Xe<apt o.t. ~ rl{J m.npli 'tud.e 



{Eq .. 22o 1 O'f reference 3) ~ diVid.@d by Ill. ••ph6.ee-~" ftr...e'torll' 1 + w jM, 
'tfhere v . is the meoon tot&l ~rgy in the ~eeatri.e system.. ~ value 

Ooo8 W$ used f@r t:2s @.00 the OODI!l>talnt ~~( .. ) of Eq .. (22 .. 6) vii?~ set e~l. 

h @lU' i!U''ial e&leulm't1Giiil!> 'tM P-~V& ~ Ghif'tm q;re ecm&p~ 

~ t,00 ef'f'®e'ti~ ~ reJA'tiO'.Wi.> gi'flm by~ Md hi~ @Cl.l,Qbm;>~'OOl"So 

. 2 51 '+ 83 ""' 0 .. 229 q ; .. 

tfhieh is ~ps:t:ed by ~. 1 s ~sil!ll., 3 'ftle results. of t.eoo ~eu]z}tiou 

~ givooa. by tba ool.id c'UZ"\\'es in ~ mec~ng fi~s .. 

Ve ~ fia>Blt t.llm.t the tboory ooBU.in.s 'tloo ge~l fe{ll:twres of the 

ugu~r diGtributicms &a vellms 'the energy depe~ee of the· 90@ erows 

sec'ti~iil. em t.be otkJ.er ~t theN (!l.ppt!al"S to be t\ def'bi~ f'&il'W:'e iPl 

. the quM't~.tative p~..ieticms of 'the theoey for photo!! @:nergili@ @f ~bout 

i~®qw!!>t!& k:!ooilflOOge of t..he ell'perime~:tfi.l q~ti ti~~"» thAt ocew.;- tm too 

erosm-se~i~ formulal.o A ~:1&1 ~r to this tllJJfi!U~tiCi!l is @b'tmil!M!d. by 

:imre6rtt~·U11l8 ~ rea."Ults of 'W'~Ji'Yirlg t.he mna.ll PoW&'ll'e pha~e shit'ts~ 

As a finrt at:~'t w !lie't all 't61 zero, leaving 't~. o~r ~ters 

Wl~p li.md f'omad ~t the f'c~ ~s section ~ ~re~ wile tbe 

u~ th experiment ba~s e"ll'eD l®s$ ati~f~teey.. Om. t.be c~r ~ U', 

iM'teel.d; l)l3 ~ ~3)]. &re aet Ealef!ru. 'to Z®l'@ (dulled CU~fil iJa the t'iglll~&l) 

~for~~ 'baci.'"W~ erosa; ~i~ ~ll re~e'*-iwely, i.a~. ~ 

l{lt:ie~ 1:ri th tlW etm~~ t.hm:t ~ ~-rt. oo~n pretU.'et®d wa4 



thi'llorerti~ angular d!tJ.t.ributiOWJ is improved.. Al1 & t.hi.rd choice we U3ed 

Amterson' a f'crlln.l.l.m.e fOF' the t-hree phue shifts &
11

, o
13

, eBd t>
31 

( t.he 

.lJ!!I,st, 'two a..-re no longer equal) w:i:th t.he results shown by ~ "d&shodot." 

d1tseO'Vliry 'that the photcproduet!on cress see'tiaa. 1e a very aeui 'ti w 

hnetion ot t.1:Te "~" picm-we.lecm ... fileatterin.g ph&se ehift3., Gfhis 

et &Uo :muat. be i:aextrieably en~~ Vith a very preeise 1Dveatigat1on 

of t.b.e sea'tteriDg pmblemo ,;a tbio ~nt ve feel that the ealeulaticn& 

deser1hsd here are mignifieant.. It ie to be emphasized, llol:fewr., ~t. w 

attach ao ~iJpte1al eipii"iemAce to 'the pa.rtieul.&r choice of p ... gft pm.ae 

shif'tm tl!Qt gives t.he best prediet!cm of the expe:ri.&lental result..s except 

in the 41sper~itm.,.rel&t.ion formulA .. 

Emmina.tion of' the lowc4ne:rgy 90° data Hem~~ to ind1Ciii\t~ th&t a 

clloiee ef Ooo8 tor the coupling ecut&nt is ~t higho If ve: ehooe 

& value of t.be eoupli&tg constwl't to tit the theory to t.ha five .lcweat 

experi.JII:mtal po~ of f"ig.. 3, i't is rOWld t.lla't Oo072 im ~'t more 

aatisf'&ct.oey -o lf'he bigh~rgy prediet1cnii of the t.h.eoey ~ ctsaential.l;r 

w~ are 1.D~Smbt.fid to Proteaaor Ge@fffre;y Cbew awi Dro Miebel Jbreveaik 

for ~ dilllewJSi.<J.\1$ l.'lAJ!d 5\!ggeGtiOD.G~ t.o Pro'tesoor C. S~ 8ob1D#Ol.\ &D!l Mro 

l'r1mk Ro ~rli111 tor l1li.llt:Wg e.vaUAble to Ull their retmlu ~ td.m.:l.Ar. 

~ti<mag am4 tfl. M'.nlo M.u*jory Simoml f'or the ~tru.et.ioo. @f 1m IBM 

650 p?:Og~.. 'Xhifl ~"0~ v.&e .~:!~;.:ns\ tm:tklr tbt &WJp1C!@r. of 'the fiSoS o Atcmie 



2.. Chw, Lev, Goldberger 8114 BM.bu, Phys. Rev., 1o6, 1345 {1957) .. -
/ 

3~ J o ~, Nuovo eimento 1. 856 ( 1957) .. 



~ 1: Amgul&r distr1but1@il of' poeitive photopio~ fl"ool :hydroge:ct &\t 

• 26o~v photon EU'J.argyo For e:Jq>~tion of~ evi'J'V®~ Sitae text. 

~ ~lfnr diat.ribu'tioo of posi t.ive pbDt.opicDB from ~gen e;t 

~v Pbo~ ~rgy., ~ exp~tirm @f ~ ~CB il0e ~n. 

. . @ 
Di~nti41'l.l. eF0611 ac!'t1~ fer p~ioom ~ ~ &'& 90 

(em.) @.AI & fime-ticm of 0nergy-.. Wor ~~t.iC!fll, of the eurves 

see ~. ~ri.mmtal dB,~ :l$ ~te4 f"lrom liaMVtell~_, Ba~..i!l:t, 

~ls<m ... tee, Str~ppini 11 ~ ~" ~'ftll eilr~nto ~ 523 { l~h 

lf@llemt.rup# Kee:k, &mll 'flmrlcek, P'by$o Rev. 2_2, 220 {1.955); ~ 

\falker9 ~11 PJA'ter~~ ·~ Veit'ttes Pnym .. Rev .. 22_, 210 (1956)o 

~ Cfollestrup flmli W&lkeT poiDts hmve been inere~ -rfo ~ t..h~ 
4 

or~lly ([U@tsd ~6o 
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