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« i mmt mrmm'm v ^ —^̂ êi*^* 
-^-^445. • 

i*,̂  

« * m * • »aM,pr«*«a, ^*^emlftf3y # i ^ l« r t wMA l t4 te « » f i r s t J ^ « r 

ai %!• «iijj«a% la lf$5> ^ t t t r w - t i ^ rf JaM.pi*«la»'', fey f i^«*8» Ertli* 

S9gm, Br* Clyie » ieg«i , frdfessor fti^ftt TpsilaatiJ| « € ^»«1« 4* •©» 

s a ^ -ttae, I wtoli l i t e to cdiwey ^ ixfm»stmm M' tee e^elBsiona that «8B 

be if«Me pw«ly f^« tl» trf^tei»t of tl» aitMprot«i# fte JAtet experi««tit», 

fto fieet t ^ M ^ rf %i» idaa «i»t *aoft «l»e^i«Xly tMi^*d imrtiel* 

t 
?* A, !!» 01^0,, pt^m^^ ta If^. f» l» f t yaa s i l l Bllm m %© o w » i ^ M ^ 
%M s l teat lm, «Bi te 2P«ftr %& t te »aati?S*M.c t ^ « t t « »to.ttag a^n fea p 

f 9 t f It 
S « f f • m «^ p • ^ ^ a t i w 

S * a w l s ' 

0 • wlod.ty of lS | t t 

I t i s ei tsr feat ttla « ^ t t « i # at i t s l« i s^ p«j«its «ith»* »fatl"f© of 

pmttism vfliiai Ifer i te •m^ f •. Is ©ror^y Itf© m do mot »«t i m r ^ ^ a ©f 

m»twfcî e eBix^« I©Tet»th«l«sf ^ t l i a ^ tf Blrae fiM«imsc#d 0le#t««»« ef 

w^ i lve #aifty» Bi»e ols«rt»d ^».t « tlte'^aijf ilAeli is «l#ell4»ll |-

M^t iWi if la s Bt^ti-pf &wmtj tt»"te> ^ l i taw soae «f î© p ^ ^ r ^ i * rf 

ft po i i t i v i ^ eiw^«€ p»tlel*« la tm% At « § t l » M » e bAMmA t t e t t t e 

f. s 



a 

el»e-W.ettly p e d t t ^ , ani » t at a l l to »JMeWmm* te « * Bi«« « # t ^ « t 

ms fir-felifr steiife% I t l»e«i« a|5p*»»% tfcafe ^ » «fitt%"« « a t i ^ f%ates 

"M Qij«ac% t l»«y tl» negstlTt «i«f^ sl»t«a ^mw zm^imi. te exist, "tet 

-»!« taken to bt e»#l&tftly Bll&i «itli elwtrouft i i«^illy, 1*:» Famli 

state) ^ s «»«l to eigjlaiB wly ^ elsete^a la a paitlTe emrgf «tet& weaM 

cdi ao»«illf i n * into a iilMA t tat* «f %&0sM.'m #stffy« P tA^s t t t f 

sH^m-ttai mj !« «#«to elfeftwr % yoftwme© to tlj® foHwil^ ^ » g i ^ {<,-». (J' + 

(lasert Fli»si« 1) 

fl» #£#t©la m. Wm I t ft sMmw « e ^ t y ? ^ t i « | ^itii a l l %Um -p9At±m*tmi:^ r . ^ 

e»iJ% mA aH t ie atfattve-eneify statfti fl31efi» lotlee tMt Ite atet«» ©f 

Mgtest enei^y *pc i««pf̂  rented as M-ftbost in ^ » AagKai* flii feto»4 ^ ^ 

sh«» a B-tete «itb <»lj ^ ' tleetpoB pi»®or*t, li« f i l l e i » f« t i f»*e^^y i-lftt^a 

^iBg Biiol»8ti^bl«, B» Ms% -flew elwfs a statt ia wliiofe so i»iit | .-»*»»y^ 

eleetrdB i s prestnt. Ml ^ e • l 0 e t ^ la «1M1I^ irGm tim states of a«g&tl^ 

energy, E^erlaentallyi tM» voali eor»s|iQiti to em pestt l t i 6!iaff« 1»Sa^ 

pres«at« This fositi*w clmrge ^ s •shmn to »9r« • ^ s t l y »s if i t s mm§ set* 

tt« sai» as timt sf tlio «l««t*«, 

fl» Di»c ^ © ^ was tekea aaeli «©» g«rt«xily after Pi»oft8s» §• &• 

AMersofi*s 41ieov«fy ef tim perf.te» ia lf32# fM» w.s ^le ftrst rf t te 

m.ti^rtMlm to be f«sid, f#r th« p«ltyoa »a« redly "ti» »iitt#3«etr«, aM 



3 

M.^% l»TO been so »^§i» fl» pos i t r« hm tlie aa» ^ S B as tl» el«ety«i, Mt 

liSf «i opposl-te eteygs* IleotwB ani posifeoa » » s ^ t i a e s hmn »s a iJ^r* 

as la tl» prm%sn we eal l palp ?ro!iicM.« t f gawaa i ^ i» rimttm tsd p«i-fr« 

#!• «s a pai% ia a pr««ss m cftlt aad-Mlaiiai* Sie elsctrwi HM p©sltr« 

oat each ofch«p lap, s© t© sjsaki Aat r s» lM is eoet^ ia tl» Mm of ^ ^ « 

Tte Mrm Hm&gy ^ s #xt:*»1y sace«afal I s e^laiaiiig eleefem an* 

p0gitwa plwioaaim* ftewfere^ thfi cmestlen iiatiiT*ll|- a?es«i eamot tlit 

p»tOB ale© he -toeiteA aec«r<llnf to tfce Blfae theefyf f!« prototi, Hke %h» 

9l0<QtrmXf Ifts spin ®f oac-rtislf, ei«i A«ys the Pamli pi4a«lple, i# • , , t » ©i? 

acre aro t« i i-ĵ s sef«y fonBtl liiwitRn^wigly la tsaetly tl» » ^ ttate* S t t l l , 

tl» profecffl ia t o ^ pttpdtts A i ad* fit tl» Blsmc aattera as well, as tt» 

eljsetr«i iSii* F«» e»«pl«, tl» i«g«tl.e «o»at of ttte pmtm. was a ^ 1ft 

aec?«d ^ t h tlie tlsse»tieal •&!««, wttle t i« i of #ie tiAetroR was ei*»a«1^ 

close te it*. VIW.1« Prof«s©r F«*31 «Ad ia^oiiie« a f « » of ike Dime tli«Ofy 

t ia t a31©»#4, *p*ee»at id-th tti# ohmrm4 m.&m^e m^mttt of ^ protee, 9tt.ll 

t!» th#0i7 Isd lost mm of i t s ai^3i.€i%'. 

If t ie Bin* th««iy mm i»wtot fa* iesc^tjing p ^ t m s as «»11 as 

«leetp«ai, t A i t A early wmXi t a l l f « Hm sxiutenc* of »atipr»toB* ftS w^H 

as 6f pi»©t«i»^ 3*«s% as i t M& ims&i^d 1i» exif ttaee ®f p©si.tr»« « well «•» 

leeortfiBi to "fee 51rac ^#©17, tiw antliir«4©o slwild l»ve tl» pf%©r^ef 

iaaicmtsA la fafele I , 

http://9tt.ll
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fable I* iuticipateiJ Prope^tiaa or t l» Anttowtoii. 

•lass Saad as tlse pi^toa lAsg 

r iee t r ic ctmrge logatifej, ©poosit© to t i e feotoa, «fwl to t t e el«@tr« 

%1JI 1/2 iiait^ aaim ae. fete proton 

^%f«©tie HOBttot Sqtal iti ^ f i i l toJe , ouvosiie in cawetton to t!» pTOti» 

Statisi-.ics fanai stasis t i e s , l ike %bm p-mtmi 

Iaxj*lncie i^r i ty Cp:>osito to fcho or«t#a 

Isr*, ^ %«iiM like to asks a s'laU tM.|-ressioa* Plijsielits teci a^od 

theiiwelres vhf -miArmm aad protons m&j tura into one aaotter Imt ars m w r 

cofipletely ctesfcTOysd* For txamplm^ -siiy eanaot a rcMctioE sach as i!« caie 

fihfwa hays.' 'oe obsei'VBif 

0rot<» - — ^ positrea *• ? gsKKa r&ya 

Altfaoagb tl'is msw^T ia dtqier fjorns was aoi ferfchecttdi^. I t was geasimlly 

talleved tiiat -ttBr© must be a fnaria^Btal TM.1B specifically prori4iiig %ba.% •©» 

Im&rs- fjartieles are iBver destroftd (or e»al>td} aiagly. fl»i«e resmiaed iht 

pdssiblli t,y, liowmsrĵ  Vm% cms lai^ht aaku a pair , p » t « i aad an-vlf »too^ a t 

tlio saae tiiie» SiMlarly, pwtos. and auttpyotai mxi^ht amiii i lats each otber^ 

tlms %-iiif ia pairs , ca» oarticle {tl» protcai} ani oae aa t ipar t ie ls ( t l» 

antIproton)* 

ftes i t wao sxpte-ted tkai ttie emiiU,m df aa aatipfotoa would aeeeseitat© 

the slimiltaMeeus craat toi of a protmx or t tiGi3tr«»» ftis aeaat that l.li# 

energy ceeegsary to prsAice a pretot-imtlprotoii pair w«iM be talcj* tfe© p r e t ^ 

< 
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higb^nas^ BftliislAJi i»rt% i»c«3faiy, smeb as those be-^^ta Mgli s ^ x ^ 

i;»rtislc» aad psrHcl^s m% ws t , 4 likely pwoest algltt ks oie ia "Msh m ^my 

fast iwotm styiRk a stMiAmmrf mm^^* ftm pmttm %miM. lmf» t© imm m%mi% 

fl M l l i « itlsetrta wi t s ©f • a @ ^ ia ar?te» tl»* f H i l l « dSaetrea ««|ti 

a i e » 1>« atai3a%It to wtke new ^rttfela«# 

For way j»ti« p%sieiet$ ««»M.i« Mill eei^e » ^ tept a & a ^ m1»S 

for aiiiiproi«is. Iter i t "ws Mom eikt t-!»TO w?r» i«i^c1«s to tl» e©s»lc 

r«Eati«i nitk aafXicltnt m^r^ ^ j » o ^ 9 tm1ip»t»s, io«a »*9fits •»»» 

^««rwc* «M.A aj^ht law itw9l«€ an autisi^tce, te% i t « s ndi p«f«^l,« 

to ^tarain© wtIA «ertala%' «» pr»t«at0 of as antlppofeai* I ttwiM also 

a^Mss th&t tlie p«si^le toMpretcai stents i»f« I'ftiarkt.Wy !•»« 1» 'SM 

I aa toM th t t t ie iwa ^fponsible for tSo e a r ^ fceige a.f tl» 2§imte&Bj| 

tti8 1 A I ^ i«t3^t'«*$f' iji tsxim'lay; eftIifos^% we» wnlX » « » tliftt *b*t 

€ b i l l ia i e%m%mm folis *i»re ae^fecl t* i»«tect «atit«-ot^iis^ aai tliat %iM 

feot was 'Mk«a tote »«ti<ferati«i «ben tlie Be^tf«B e a s ^ , Jttst 6 MHiOB 

pt'QfKatw* "mm$% t&wmim were ftw5^ t ie ^ B vim ssltotefi tlie ^werjy of %l» 

BtJ-mtrim and «#r« raapatflble for InittatiBg It© eomitr^tion* 

IMriag ttife jearf i*l«o ttw i«¥*tr«it witfi ^rftf eoaatrack!oa, <l?a%if m t© 

the ft^st»ii$e &f the fiatipr©t«i te«A4 I© ia«?«as« %he iatertst ia aa 

•»s n»mwa4ay t© sli-ow t t e t aft«r %tm fsf^ti*^. !i«aa ttfiiA a piset sf aat t t lal t 



$ 

pmvtl&lMB of t t e sai» wtas as t t e* of t»i? t^i'Stoc^ M% slsctyically iiSKaM.^, 

S* e . , with aa «l#etrte eliait* ap^esite to that sif the pf«?fcsa* I t i s net 

^ f f i c i l t te adrt 9at p»rtiel«s that art elaefcrlcallf tmg».M,f&, for l a • 

pofilt.i^« lartlfiJas az« fiefJectea ill tlie orsposite dip©sti^# 

fe^ the s tar t i i •»,« iwJewtoi^ iMB-t »t leaei t»» i»i»|®iil«»t atmtiM.** 

» is t be amst^ei for- tlie saas parMele, i f th« mass of tba •mrtd.cle -«« to be 

iie»t'S«siae<i# I ry two of %M tGllmriw q'ammtltlss waaM "b« afetpatet a© ŝsftai«^ 

eoir'TiP; fc© i*a t ) . ?«• eacsi^le, to *£Stt» oaly %M «oii«it«m wwld 13» iasuffleidati 

feeemae lar tdclss 'Mi'lt v t r i e i s a&ssss a ^ trnte tlie s a » a^iestiM. Mmrn'mrn i f 

t»© ft»Btlties S.TS- ^aMi»©4, ^»ii t t e pass ef tlie sarticl© can te ealr.iliitei* 

Affeiy s©T©:»l poasi%llti«s »p« §mM±Aerm% i t tms <3«^d0d -feat tlie t i « 

FeAa^ 1 aay »«ii|i.ttd fm of tli« n<aTr#»l«M.ftstte f»elattonfliilp hetm%n 

mmm^n tad Tsleeityf najwlyi 

f • w 

p « aowatew, a • iiass, t « wloci-^* Ol^arly, ire »ay ctoitia ^ e mas ef t 

!>artiele l i j i«asiirj|if isenwntwi and f»i:loc€tf, dbtatcifig the JIBSS as m • p/f» 

Foy fttrticles ti'ATelini: a t marly tJie sj.Jtoi cf liglit, tiie erprcssloas sfo not 

as ^-»ple v: th.ese| "but i t i i ? t t l l tffis tfeat i f »oi:»iteB as 4 relmt^ ai« 

si?filt»!em'<sly wfaa*s»'5^ tliei: the imss <sf t l» par licit* imy bo d'lti.rKaBS'l* 

flm rcl^ticHships a r t 
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p&rtiel^s ia to -mzmcs ttieir ci©f1i:sfeic» if« a lm0i«i «.(fnet4f; f teld, Ja fae% 

ofip laj *;f*t 15 3 3 s i s t e r of aiaffs^ts tteimi'fe wMeli oaly p^rtielBS ef a cerlsifi 

Bfiinentt;?! irst^rraX aaas, Stieli a pyatea may be afr&aeiS as Aast In t^s 

(Jasert '^.furs 2) 

Jlie Itlgli-eiiero' Pfotor* hem. atrifefs a target, liiich sli^lTt be ?, piet© of 

copp«n ^r^-gasr.t? of cuiili*af» eolXisiais nmwc tmm t!v target ia a i l 

ilrecte.ofis^ ?o.nr of t^-.tch Pttter t>î  i-sigton <̂ t ttK ^ifiietie flfild, tim » s i 

belac! "sssted. For e«i*laiii val»c^ of noi«nfcJa^ fier't-tifp j a r t l e l t s ar* 

s.leflfc«Sc'l 1)7 thi"* cm^njct aastint and pasj th«»| 'k ^ e aperfcare ia tlw eoll^aatdr, 

Otl-wJ* ?ai"tlcle8 ai« e^jped ty -ttie T«3i3 of the c631ii«at«« 

I 1#C5 i s also elicfTi In t i s 8 « K fiftir«« Tl» »© rf fagattic l#ii$s» was 

mxg'XQ.&fjdd to aa by Dr* Hwste Pl^elofjl, who -xilated out tiiat a fT©«t«r nwi^r 

of li'-ef^il o.article'! »oul<l paas lli-e-oii$*li Qis sy5*,c"; i l hm3%$ im-m ^Tinjoy^d^ 

I ' d l l »iot d6s«s*lbs tito iQtintiM ift drifeil^ oxe<9t)t te s s j tJiat eaeli leas 

ia m^fpmi^d of {tii^9 onadi^pols ]K.r*p®ts« &Q Mm teticai I s fery s iaHar t# 

tin? aetlcw of a s i ^ l e d^tieal lens for l l f l i t , XP fmct, t&s ^slem of s a ^ ^ t s 

•PF t"ti dlscaasine aots . SOT ctef^ed nsi«tlcl«s. Just as liip system ftetn l a 

P?,{-ay« 3 ^f'ts for lights 



(Ia»«rl Fir^rc 3) 

Here a l ight source r ^ l a c e s the target^ a i i Hm analysing jagnet I s replaeed 

hf & gXms prf.s«« Tteomgii the f tu t l s l i t , t to systea slicwn would o&ly a H ^ 

l ight to pass io a narrow range of wave lengths m » l « s » I « i l l ysfep td 

t l i s systsia as a ^©ctregrap%, lAstter i t fe« for l igM or for ciia^«d 

1 MT© Mdd ttiat as3y lagt t l tB ^ r t i e l a s wwld te is'aseat lo t t e beaa 

foBiei by t t e KJfnetic ^«te*9fx«pti^ sinew positAte ia?ti©its vmM "te 

^flficted Itt fee opaeslt* fi-rte-^on aaci wtild sot pass tlaotigl the ftollliastop* 

By reverslne t te ^ ^ t l e fielij hm&mr, v^ m.f mm •&« saxm spmt'm&&ph 

to aelBet positiTe imrtieXes, i f these are desirtd* 

file f i»al a r ra i^ twat of s«piets ika.t m* M.^ assd «onaists of t » 

«ieli speetrographSj wis folloKit^ the etheip* I t i s shown ia Plfta-t | . 

(Insert. Figoi^ h) 

ftm first apeetrogi^pfc exfcends from the texiet to tlie f i r s t imnB p^ist* 

The 3eea«i 8p©ctrog3»ph axttnis iT&m the f i r s t to 1*1® seeoiid foces point|« 

fi» f t re t speetrograpli acted aa a prellmi-nary sorMag de-rtee to ppor i* a 

relat ively mxm beat of particles for 1iis seooM spe«tiwg«,pfa, w ^ » t l * 

QxperlRent i t s e l f was perfcfaed® 
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fl* ^ t e0pi«i» p » ^ t t o a of mMp2»tQae was e i^^ te^ t# be a t « •els^i%' 

of 8 | pmmmt of tiB wleeity ef Mgh%f * i l f i t i t ette* fe»^j«w4 | j» t te l» i , 

««ti »a !«$«», Mm&A m •teaftUng' at ^ p » x l « i o l y ff p«r®«nt of -fee ?el,oel^ 

of l i rb t . f© aato #ts e^ttiBsat soa^wimt ©asi#r, s l lg»Jy 8l§»«r «itt4p^»tei« 

One of t to sa^te-at »a.BS of dst«fwlaiiig vtf.ocitj 1» t© atf t«» %• « .» 

of flifiit b«"twe«tt iw» tsim'terf ^ aai %fcia was the ^ t h o i ^®d. A camter «»§ 

filaeed «t ttie a r t t foems p^Bt^ ant 8ii©««r Qotm^r at •&« «#eai5 tmxm 

p&lMt* flie »p«ets^ of ftsat ecsiat®ys w» 12 atitrso Mesons, -whieh t im«l 

mmx the ^««A of light, w«l i tei« UQ M.lM».i.QTm^mis (l|0 tslHiattlif «f » 

sm9pn4) to pass ottr tMs &st8©0«, Mt »!tiprol«» ef tim ««»• ^^nt t t» *w«aid 

t t te $1 M.l'MM.em-me^aiSm B» diffewae* ©f 11 ^^i2MM.&mmmwd6 is nut f»»% 

tot i t t s witMa tte e«paMiity of mAem eJM6%rmi,§ Avmtt& t© «.t 'tt^«ish 

SBe§»s^«, I t will s«»tlj«et tepfeo that t»0 a«s©as Imts exaetli* tl» rtgit 

apaeiac l»t*eii l i ^ to i ^ t a t e «B aatiprotoo, 1« t«, Just I I a i l l iM.e«i«e^^* 

"rft will eall ^ i f t!» weideatal ^Jjiei<Siiiee of t » ^soas . fe « o i i t»flat 

IM #leel»oitt« eii«iit« *f©^#t* W t*® »ee«is la ele$» smmseimt i t "wa 

coBSidiiwi l^crtait t to Mfs aaottar iKtfcdd of d#$eyrtM^ veleeily ia ti»® at 

Wm s»iM tli»« For ttiia pmrpom, « Ctewtikw eoaater »»a 0Oiists«ctei« M 

im%g tfe $*!.#• of ^ » Sl»r«*of eowtsr ««s « « ef tl» tt^t sttps taktu i« 

fl» %egic |a«iaeipleB ef *i« 01»»iikov raAfttloa » » fa^MAy, slaee 

Pwfess^r Gimxwtkm aist lwt« %»ea s p r i n g f roa this rtstx^a Jutt eat f«if» «f©| 

<.|J 
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1m% ^ose priaclpX&s espeel*33y relevant to fh^ Cbe^^Aaf eoiater ased. lii t l» 

tistdprfffcon eiperi^nti sliaild "m retlewfi l»re« I s an ©ptieal » # « » aieli a§ 

glass, l igh t wme9 mixm s l ^ % - than l a a m.mmmt, i l i loi^li no ^ r t i e l e mf 

»•© fa0ter ^.m tha sp«d rf l igkt 1B -ŵ îmwi a par t ie l t aaf « ^ fasten tlwi 

t% ^deA of llftlit 4a glas^, Wtea tlxis l«.p|)#ni t4.'^ aa t l e c t r i c A l y elmj^ei 

mrMele., Cbe^rAev l ight i s euAtt^^i a t 41ffer#»t angles for parttcies ef 

aiffei^Pt velocity^ tMe la H3.mst.rati»ii 3s Figiirt $» 

I ten the Cl«!»fikov ll-^ht pasfee «w% ©f tlie p3j$m o£ glass i s i o M.r^ I t i» 

»fr%et«d a t tfm mrtumt tet i t eoatliKAs to b« t r .» ^ a t tlw i l i ^ e t l a t ef 

t l» l igh t in a i r i s ?fepen%tit upon tlie vnlmitj of t!» lar t ts l*^ as If shmm 

A eyilndideftl mirror warn a » « ^ » i t© w f l e t t only lighfc »jiit%»i in t l» 

riglit direction* fMa l l fM was •tJitri itif©cased Mtbia a simll jf«gi»i wtere 

i t eotilii t>t «f«teet©d fey 0 pfeoteailtliilie?, the dtsign of tti© eonater i s 

shmn tn ?ip.2»e ?», 
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For the pnspom of wAwtiMi i^ l&e aeM,«5 «f the, eoaster^ »e » y tMi* 

of o » p!»t«»ltlpli8p, planti al^ag tlie axis of t l» ii»t^tj»B-|, fit»Mi^ t ^ 

€li*r«iic0? imitlali «i «atti*d 1)y pirtiel^s ti^wHiic paimtltl t© Hm s-^s 'M.t'U 

%1« corKict Telocity* im p:»act3.ce, tte llgM «as diTiisi lata tljr»e parts by 

t!s*f« flat Er ro r s , t© atotd hafiig %|i« fee^ ef partie3*t Wafers* tim 

pMtasaltiplitr. Ia tli« fi:rst mp^rimBnt tl« mle t i s l ©f tji« Stej»i*0f 

raillater was fused cpar^„ 

I t tfm ttae that I tirat dmsirtrnd « » ©f tl»«e %eloe i^ ssltftti^* 

ewnters, 1 -ttiottgltt tfeat t to dcsigs vas «*igiiml with ste, I aj.t#ff ^alised^ 

immjer, that tte design Is tl» saas »3 tlmt of Br# Samti«l MrAnfeaim* I lad 

teaisl tllscttB^lwi of Ifee lAiidwj'^i^ wssatar, \mt l a i Bot fteu tJB*rstoo«i It* 

We assiKjA t ia t our frcfttest <Jifflc?a3,ty la l ^ a t i ^ n g antlp'^tais with 

eer%«isi% w»til4 be -fe® p©ssi%ili%- of a. M.»tak» i s t ls <fc%«f«im-l4oii of 

"f9l«l%» 4«€a*clii^3y, we also mwd «aetl»r 0l»»i*w eoimter, of a mm 

e«iireaM«ia3, d»si^a. I t was a ©oataiaer of Hqtttd, lAili m t a * x «f r t f r a« t t^ 

ef 1»28^ ¥itwd iix«ct2y hj a ptoicwilMplifr» Partiel»« «jflni aa »lm&f m 

mr topsd*far aritiproiaja vmxM ir&iae® ae Cte^Aa? HgM la this «sateri.al, 

flacs ttey ^«ttld aet be ?»¥tat faster than ligM ia ^ t »ii«a» Hmemr^ 

faster pî %i©3-«s, sacti aa »s©as ^ i «lflety«if« «o«l<i proAiet ClewakoT liflA 

tn this nateyial » d fromld glte Ase to a p i l t t %t ttie catimt ©f tMs e€u»t«r, 

Si»ee tMg <ei»!ifer was to sarte m a waRii^ «gaij:st p«i^cl«s faster ilws 

«a%lprel«is, lie a ^ ©all i t t. gafcrt owaie?* TIK l i ^ d t»«i ia t t e gmM 

.'! 
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Ag ths whole sfstea was msmihlodp tim plan ©f #!« appayfitet looktd as 

(Insert Fî ^mrt I ) 

Ottp eleetreaM elreults gave oat aa e l ee t r i t a l e i f s t l «a«!li M,m t l * 

follwiBg ©wnus eie«i»«d witMa a sliert tiiae in te rmi t t t e tim emm^m 

indicated aa SI aad St coia-ted with a r e l a t i w ilii» i t l ay ef 51 * S m i U i ^ e r f 

ieeosds^ aa4 t l» -reloeity sel«ctiiif ctwnttr C2 alao ^ w * i igaal i a a t J.®as% 

ti» of I t s tli3»© pli&t«iilttplieys» Wheae^er Aest evtats oeet^ffed, i t ^^mt & 

poteBt.lftl anttpt'otoa lad beea seea in tli® auimt«itiM, TMs s iara l -ws «8«d to 

s t a r t as osd.ll©scop«, frc« wMoli a oietat© of tim |«ls@g in •&» e « n t e w 

31, S2, aad tlie guard emiiter CI emXi. 1m ©l>tti»«d» 

ftewe waeh piotere are showi 1» Figure 9, fl» l»rf.«©atal moM-Oi of t l» 

* t « tli0 osrf,lloseoi» sei««n I s mnifa^^ so t l» tnrf& ^hmm repmsen^ m 

©laetrteal si^-Bal as a fmnctioa ef tlaie* Tlie f l « t |«lae oa «»©li CUT-TO 

{oseiHoseops traee) i s Me to tli» ««ntef Sl^ the $#o«id i s di« to S2, «Bi 

t to tMrd io'tlie g««i»d c^mter 01* 

flBsdTt Figure 9) 

fls» pttla«s #i«as#lfB» Iwfc r««itr broad in ttiit f igaw, Mit fey ea r t f i l 

a s a s i r t ^ n t ©f tite p o s i t i « of tl© puis© a t i t s ^egtaai^^ t t e Mffereate l a 
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fciw bstweea pmlaes can l e ^a,5nre<^ to an accuracy c*f aboit aie sillij'.Aer©* 

Sinot the it»»a-h»i i a ae«iratc3^ Im^i frd» tku aagmt airaage^Rt, aad 

slnc« <*aah tiitw r«i*sttye!»at ffe'k'imitvis tes feloelty oC i1» lartlelra i a 

.^estifm, we Ita-w? i s effect a ^tifli iia*-ts mafmranm^ of each sittprotoc* 

Fi^^iye 10(a) slioffB tiie 4i3tr i tet i«» of fts siiff-arencis ia i l^e for mmmm* 

I t was attained %rh»m W*^ systea was a.iji*at?)i! to regtotcr leftsa* >''lgii» 

lQ{ti)# tlje d ia t r i t e t i c* of hlmm of f l i fM for antipr©tons, m» ©l^tainsi wtea 

t te ^ s t » wae adjusted i s tlie nerwd way, to aecspt aatdp:wffttis but «j,1®ct 

iK-sons, fhtQ d i t t r lMt loa Is T»11 r̂ u.ifced a t tt« exp^e-ted t i ^ &f f l t^h t cii 

aeJ.Eeitf0ae0s« 

Clnsei-t ? l n » | Ufa),^ <fe},/ial) 

III the early «t*g«a of t te oxprrtmsT^t, ws we» in soae i te^ar of f a i l l r ^ 

to ote«r?9 antiprotona,, teecanse i»e had s«t sor apparates Jter a s l l fht ly 

dlffer^at sass tlisa %im pretm ^ s a , without a i r iateBilug to do se. I t ««« 

essc-ntifclly an tsrrt)^ tn the gligiirin;it ef the apptpate.s« i«'©ftBn*%tely, we mrm 

atlo 'to mvtiTZ'^ *.te '«.fm)i.lc fielr'.-s In sXl the wagrsats aatl tSis look for 

pj«otd«ae M^Giwriflg v e ^ f«f, *f» sos» foiled iiit srror of t l i f i»eat# i,ft#y 

sitltiitlf rtdJystsKfttf, p 'rtons »BTS eas i ly cfcscrTei. tad, -i&mn tli© »,«9stie 

flelcfs '«!»© sp-alii :w^Fssd, | i « s i t l e setiia*otoB 9rm.ts s^oAm^^s 
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iubjectid to a ier ies ©f tes t s Amlgtmd to ^ t e s ^ s e ibetlisr t t e au-t tp-r t .^ 

st«a i w » coaple^ly » s l ^ or ifcs<a«* th»y itlfkl bt &e te S«M faiinr* &i %h9 

app»ratw» Oaa effeet iw t e s t is^sl-wi a i r int ts t ional ly %wi»g: tiie Bjsimn to 

a s ^ w ^ a t <31fferQfit SBSS ttiaa t to ^ e t c a «i,is i© tes t liitliftsr i t mm. t»ie that 

the SBtipT-etois B« l«f®^ reels t «* i« Sits lii4leat©d tlmt ^ e ^ ^ i m t a s ?t*lly 

«,s s«asltlire t& ih« mass of the |«*tieles* Ipotfctr i ^ e r t a a t t e s t eBtail«4 

l swr i«c the emrtl ©f *** *i®^ ©f" t*w Bsfatfoa, to i» te « » that # » 

siipp«fed astlp^rototif Amppmrnrmi, wlwi tli« hesm datrgy was safflelsiitty 1^» 

f lf ta» 11 sl»i« ttie f ^ i t l « i of malip^toas ia ^ e i^eaa aa a f t m i t i ^ of 

the e^vgy of Wm ojA#asl p»ol«. te^» tetar ealeulatiait sliowed t&at l i l« 

r e m i t was reas«»*bls, «ai ttiat t, faw » ttpyetons s l i«M he proAteed a t ^ Bet̂ , 

as ^ s A s e r r e i , fles® tes t s C0«ir±i»ei us tkat we t»€ lade©4 e^e rwd t l » 

pswdietloii of anti^©%eB»« 

(Xfis0rb ?igttre H ) 

Ths mUt^M I f«fe des«rib$<l a » moM- well kii<»a t» p l ^ l a l s t i wooing in 

this fiel4» Oas i»y asfei * y Is -Qie present woric cof»i&f«i « e b m. 

aoc«»llai»cat'? fte « B » S P li%s part ly ia t i e fact t M t t l» aiittp»ofctsis » « 

ex t r ewl j r « » ia t beta ©f «a»y rtl»p |5«»M,clet» Farly pomife • s t l « t e s 

iudicateA ^ a t an a,Ky.proi<« M.glA tee p » * c « 4 «a3y « e e i s emh a i l l i * 

e©llislc»a ^ t M a tt» Bf^ti«OB ti*get« At t t a s a ^ t l » , i t w«« «s t i « t«€ 

t t e t *aM,pretwf wmilA iMX-gmtj f$ 4a » fci^ri diyectl©n wi%h TBs^et %© the 
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1««a, "Ailts to a great ©xlsft'l otJ»r .swilelfts woili g-© in mil Sl?ietlcais# 

fhie effset vis estl»ated as ^ • i a g 4 ten-feld enrielififefit i s ^ e forwaM 

diyeetioc, sit&aijig #iat Aers * a i l i 1m eimc&twMj oxm «it i |>s*t« a»«« eaeh 

10O,aw ef t t e otlmr prnM-slsBg whl&h vm mostly waow, FtrtaiAttly t l» 

aniipTOi»s -wre a l ight ly »c»t ot»»i*oias, beiaf 1 ia 3%GW imrticles in ttis 

nagoetically »a lyge i %eaa* If •tti«2«e Im^ "b ên ^^"eciafcly f e ^ r atitipi^tcas, 

we aifbt altof8tI»r 'mve aifsed s«elac ilida oe tits f l^s t twf» As I t wis^ w« 

3a-» oaly ose aftM.pr©t€m e v e ^ B.itmn jrtjsatag with ttie fl.wt aifjamtus,, 

&l»ft t la« aftei* tt* f i r s t ewater «xp«rf.t»ats i«t^ esapia ie^ $sai^les ©f i i « 

aaaiMlatioa p!»i«M«B«i were seen, ia wMeh iM mMpm%m md a pf«t©ft «r 

metttfoa f r a i «i OKliaary mieltms f!ie «lB«ltoficQOi^« la t)i«l» pimce « » i ^ 

ab«»i fit© pi nst mm 0 

Piimre 1? shafs how « e of - ^ «BiiiMlati.« ©•eiiti I w t e i maiay th® 

aioywe^e la tM pbotegi*9M.c a sa l s l ^* 

( laear t Fig«w I t ) 

Bis work with phctdgpapMc einiTlsions Inwilveii way ^ e p l e , taaie wtei 1 

wjulfi Hk© to aeatioa especially freiessw Oewoa Solilnib^ri, PrQfeaeoy FdaMd 

A!aaldi fi^a ''OH®. J wm.M l ike t^ wjntldii t l a t 1% »as a. f « a ^ B'^M.a'li 

plyslcist^ Cr* A* G« FMspim^t now a t the lloiTSfitty of fppsala l»% tlitu weAiag 

^ t b tig in 3erk©l«y, wh# otsterwti tmstep t l» Rieyoseof* ^ e f i r s t of tim 
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«mihllaticia @Tcnts «it!i -mrir la^tgn id^alble i*il6a8«# memv^k fh«t s tar gm% 

tlte f laa l id^imsl ppoaf tferm,?!i t'm pteaomajon ©f «ttd.M.lAM.» t M t w » t t 

ctealitX'? tittti ant:lprot«a8, ra t fer %hM£i with CBJ ot ter s l a i l t r oar t ia le , fl« 

Ivfft r9le»00 of 8f»rgy shewed not mXj feat tli« it»30id.ng fw t i s j e (an-ttiif^dB) 

died In tlie ^roteetleo of -fJie s ta r , Imt t1m% aifEiionsl mmwgf- mmt l»f« ^«©a 

ff«tjplie4 %y tlM^ A««tli «f an orcHairj imeltai (imiitroB or ^« t« i )» 

3y the eenclmsloa of tiies« early oxoertpeati, th® ©xisteac*? of tlie 

aii,tlp'*ot»« •?«d. beoi cstaMis!!©*! bayoad doaWj I t s cbarce i«a of C0"«f3« t » ^ t i w | 

i t« fl'&ss was esta%ltsi»i as ©irnal to t t e f«*otoa laass, to wltMn 3 5ercer»t« 

Farttorrioi-'e^ t l» data oa p*eiiictlofc io t !« Befstron »t different proteti«te»i 

eiifiyfles c l rar ly icdi«jat«€ ttat antltjr©tefl8 are bo», i» pMrs «ltb ar&iiaif 

pret0M •» asttti*ons# fl« ««l»loiis sbowti tliat they cB.e Im the «Dalliilatl«m 

p?OCfeBS# 

Since t l» p:p0toii imti nttitroa a » eloss s t s t ew, t t ^ t ^ )ea t«4 that t l » 

dieeowry of t t e antlnftttroo iw i l i Qtii-elcl̂  f«l.l«» t i i t t ef tee atttl |^otai„ 

In fact , i t le natural to Mf®r that aiitlpartielee of a l l eliarr«d p^Mfilisa 

exist* fMs inference also eyteals to tiw aeutral pwtieldf t t e t Mvft s<?» 

Boas«r# ^antam nsAer analogous to e lectr ic elmp^» fo&y «tert i s rmcM 

ex»yta»iital e-tideiieej as - ^ l l as stroeg tfesoretteal aagf«atloBS, t e e€«flwi 

In conclmsioti, I would Hke te uzms so«# ef t l» ^ n y people besides 

Pr©f«83or Segrei a»d ^ s » l f who fa-ro beea res©OBsl%l« ftp fee gmiets-s of ttits 

w>ft» Otilotisly, i«f c0-at3.tl»w, 3 r . Cly& Wiegaai sad Fw5f«3»s«» fli«i*a 

Tpstliarfcis, lmf« eoatiUmted toatily* J i ls l i t o a s u t l ^ pwtienaAf tbe weife 

of tt», >Esg«ui> f©r his part w»s ateolutelf essant lr i t© a i r aeMewecmt* f « 

t l» 'wevf «xiste»ee df tti« large seG«leim1joi», ^ o%̂  a fwat Mbt te tbs la te 
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Professor ''imfst 0. I^awowce, to Profcenor "f'tida ?-', "IcMl Haa, mm Di rec t* 

of Urn lAHT&nce Fcdiation Moora.^nr'/, astl esoeci i l l j to Ih?# " i^pd lof^wji, 

«i'!'0 im« tsetn fecsporstble for t !» coiistratt©o ar.d opsratim of tl» ni?vat«5a« 

T 'ImV'-^ rmntim^d Bi% Ore'st** PleoJoni^s ecmt^i^f'ttcti tiltfe rfissuct to #ir we of 

qitaclropdl© lt»Dsei'« 1 should also eito tM Imnertai^t work of %, '̂ 5^156^ ''% 

S'teltmx', who collabe?at«><l i i i t t as tla^iflirtit tl»e «?iol« e3r,»rlr»ai* Headless to 

•^aj^ W3 fT'oeifGd viiT^QTftil coopi^retioB fyois fie B»a who op»i«t€ tli«» '?cJT'sti-ai 

aî '-" fiPOB t!r engineers and toclmiciiet*! ff"^ aided wj iv naxiy wftys with th© 

rbslfi^, t!i0 f dfiet»ctton, and tli? iJMtall&tl oti ef ttit spparatns^ Our ow 

«i4r was Imill ''Ai^^etly upon i!v» pwtriftis aoeos^lislirieatc t><* KST '̂" mmtnept 

oc-f&ntlste, inclailBi; f»i»f-.eiall7 P* I» *f» Pl-mej C. B, An-iersat, ***, M<, 

KeMillan anct P, I , ffeerenksT* 

Oik'T iia|*ortait xoA e l»e3y relatdd io tfee same sutjeet has ^etiplfed 

Professor I i ia l i l rfltli Ms eolleagiAs a t hM OaiTeraily of IOB»^ acA Frofetsur 

Gerscsi 1oMlt«bff i l t h Ms €«llal»rstort lit %rtel0y» I iMnk i t la e lo t r , 

•tltet^fcire, that the wo?k sf i»any people la b e l ^ honwei to^y* 
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'*7 am). 

?.A.M» e i » e , F»e» B©y* So«, Al|6> J » C1930If MIM^ 6© CIf311* 

I*. 
E^aia l a i w a r d , ^ i iys, !© • • ^ , 9J7 f39i|-7ll B r i i ga * Ce. rant , B« 

St6»felti», ap4 l o s e i , ^t i f#. l e f# ^ , 1101 |19S1|)| AasiMi, €aet«gi iol l , , 

5. 
Cli«mbarl«lri* Ciiiipp, ^loMhgtoer^ S^i.r^g Wtegaai, 4i»M1.t B«i»©Bl, 

Witgau'd, I ^ M i , Barc f i i , Ca j t sgao l i , F y i t t i i o e t t i , eiitf I t a f ^ t i l n i t 



Flgttpe Captions 

f iC , 1« Plegrsn of ensrR} level* In the lljmc t'moTf, Pert I t ) 

i»«pi*©6«tit8 tt v&cumMf ih) ft s t a t e «ifch mm • I s e t r o u pysient^ ei-ii (#) 

a s l e i t F ! ! ' ^ one poaltr©n» 

FiKt 2 . Slitpl« ^ g s e t i c tj^ectpogreph fsi* proeaeiiig a teaam of 

oiiai»f,«d p s r t l c l eg with knoMti "^lo^atafit 

?lg# 3. Optical s'>»ctrop,i'afii, 

Flg« | # Final sw^ngoaeiit ef .aefeuetB, y«|^f«««fit#d in ox>*iesl 

#!«• S'» DlfgiPftJi ©A rB©f«ritoT pctii&tieii, Tsm irigl© of ©raissloa 

of ClidTrntAkm lUJat a«f#aat oa the sps#C of tli© eiiafgei p s r t i c l * , 

"#ig» 6, Id f r ae t loa of Ctmmsti^ow r e d i t t t o n a t the lafeerfae® 

¥#tw©«ii g l i s s 6,t£ s i r * 

Pig# |# fl«w of ths* •<5"ioclty-s«lectir*£ Ciisrsoto^ €»iBt«F. 

f i g . 6# Pl»a ¥le« 0f tli» «tsx#«2»8t i# miei i» tha i i i e o f t ^ of 

M R , 9» O«eillofe©f« tF»c«* proiikcfd by la) a a««eii, tb) tu 

ftritipfotoni Ce) ®R aec.f'iiataX «otn«M«iie«» fh© fipfcl two pilg#» 

are duf to s e i a t l l M t i o a ©»iat«rs Si ©ri S2« Tlte »«p«?«tlon i» 

»otl€#«blf Mfft^m&t tot « a*fcm t n i fo? tn «atl|>p©fc«i. 
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Fig. le* C«l llitogj««m 9t t la«« of f l i f M f ^ a^tcnsj ffe) 

l ts togf«i i ef t i ^ » ©f f l i g h t f#p •s%i©rot«isj C©! Apt«*«iit fllgh.% 

F l f , 11, fxet*«%lon senrT* for tli© i3roio«t4oa ef aRtlpp©t#af^ 

p«l&t l f« to moBom »r«dt»tioa «s s fanetloii ©f tb.» •ae^'gy of th» 

?lg« IS, l f f ^0 i a© t i « i of en aRtipfotm »*ar «« t t * ! ! in att©i«»F 
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