
~be mte~ction of !)b!)tona vlith raattev tn»ough the 

pJtoQ,~atJeta: ol photoeffe()t• .auo;-~ter.tns and pair v~o~uQtion 

00.11)· cpn:t:J.tme4 tt> ~ma:b>. o. oob~Got of ~.nvost1~tion for a 

:ton~ t~~~. Tl\ia is clue to. tne eontinttlng develowu'lcn.t.s in . 

tbo theol~oti<ml oalault-\tiiona of thoee tn:•oa$at:Je0 ll-~· well se 

~ovolUt.i~il' d(W0J..O:~)l~1~t1ta 1m. 1';ne· ~~o:f.ime¥&·~1. .tecl:m1q~es 

invol~vin~ aor;h1ottoated meanlur!M i,.net.~ttl!le~ts. 

!C!ae pb.otoaftoot· a~~d vn.U.-i vrou"ot.iou r:>l.~oifJaoas are 

tlomtn.a:t:1.1i in ti'lle lQw on(l bigh: onortw. reGions ot ;1fl()1del:lt 

·pho'tUm$ reao~c'b1V$l.Y~ wbil¢ tho !9oa.tto~UG r;rocese ie 

;i.m:;o:wte.nt in. the :U'J.teJ1"s(ftdiate. ~nercw ~nge. ~l)!) oco:tter1I).5J 

of vboton.a may be. i.nolZ)her~:nt (inelo.atic) 03.'J ¢;obe:pent {alastio} ~ 

~ha O®tter1.ne o:f :ghO~?na b~ atomic. el .. e(rt~on.e :Ltl. tJhicb the 

pho.tor:t. tm.d(3lJgQ es: Q. ¢~@ itt both nomentl.ll':l $1d Oller{!3 and 

th.e at&ti! o.£ th~ atom ~:~tte·'l· acnt'"teri.ne i.f:l etthol?' exci t~d 

or ion.i~d lts !tutWm. t'\Q mooho:rent or ~.nelflstitl eo.:~ttel:':tng. 

~ll&. t;IDha~ent or elo~eti¢ a®ttar:lnu of f)hato~l$ if!.l diVi.ded 

1.nto ~ou~ iU.fforent pt·ooeas0s• The ccm,.t:ribu.t:ton onue .by 

'botmJS. n.t~nic eleotrntl.Q to ob~stiQ $Cnttot .. 1n~ :to 't:.nown. '48 

Rayl$i~ uoatto~in.g~- lt tct:~-ie~. tklo..oe 1f the oleat:t"'on roturna 
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to ita ori&;1b'!al. otateJ a£to~ intrJil:'t;u~t~.on., ~h~ tvt~ ne a 

t~holo o.boo:Cbo the mouWJl.tum Qhange and ttJ.O soo.ttor~ vho·ton 

ho.a the st:lPC en.orgr a.e tbe moioon.t r..nd thclr. .. o ie a: relation. 

in pba.m•l nr1ong thtll sQettored vhotOltG· fr-o~ d1ffove1tt ole~­

tz>ons. ~he clo.~ti.o aoa.ttorlng by_ uuo:l.eu.o i.e d:acoclpoeed a.e 

nueloati Thot!!SM aoatter.i»:lg ( aos.tt ering bY ob.a:ts~ o£ th$ 

uu.ole.ua), n.uol0~ vaeontm.oc eoatter.ln8 \nuolof.ll.' rm.ulosue 

of! Ray'l~eigh eoa.tteri&$) o.nd fi~ll.y ne1b:rU.Qlt. a~tter~.n.g 

i..l'! whioh "the photon is eca.tt0reu by tha. Coulotlb field of 

the nu.oleua. All theoa four elae~io sca:tto;rn.na 1?~boesaea, 

in which tha ~~oattered ·photV)ae haw the oatle ·o!);orgy o.~.S ·the 

intriel.ent, co~1biue eollarently,. 

~he aim o£ the !)~eoen:t thesia is to v:ret.lent an. 

eva:l.uatiot\ of all ava1lnble a~ta al.'ld tho dn~ta attained by 

the author: by mveatiep.ting the cohezt>ent scattE~Ul(; ()t 

vhott:>ns ovc~ $ \rJ:ide ~ge of photon entn::(3tJ on target atoms 

6:f low., l~d;tua ~Lld hieh atoroie tlunbe.rs for so.atterin.g anglee 

fron 1° thvoU:(~i 150°-· ~.he need. tor ettob. ~D~luo.t~.on n.tld new 

t)OO;Ot~~cr:l€.illte ariaeJ fl.,)O the foll.owins oonaido~tlo.ns• ~he 
dif.f~x-on.t e1o.atio Lotl:ttet.·ir~ prooesaea o.ot. aim-r;;tt.tao.eouaJ.y 

and since -th~rc is M tnathod ~f o~,e~1oontally deter.-:lflning 

the oont:ributio.."l of n partietA:tar type of t:;Jlnetio aontt~r­

bl.B proooes oxo.ot tbeoratioa.1 .. · ID:l.owledge of so~tteriug 

F: 
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.Q..~pl~tud$S o~ all th-ose p:t:OOt.r;a$$S tnttet be a.vallabl._, "to: ·;1e 

oo that. we o~ vw a.tt~t'i.on to. a. partj,oUl~ t.u9e of. sQ1ltter:­

~~ ·pro(lees ~1b.ile a1rt~~ti~ eaperim..en:ta-1 m~t:.tu.rom.oots~·. l!l 

l;"l!.e.$3.'6 uoav~ tborl;l ~f1'\r.e ·'been utw develovmon.ts !U t.he thtozte.-.; 
. . 

tical oalotA~tions. of -:l.elab end Delb:vu¢k sef.l~etJin$ 

atlpl1tu«e£t o~V$riinS ~-· ~Jide :t-a.n.gt. at phatan ~ex-sites ~·i.ld · 

oo~tter!M $\alee~. ~be t)Alf ·~ot ().$lelli$t1M o! re.11.otoo 

~oa.tt.f)tn.ng a.oplttudea :O.ft:i1abl$ until recontla wara .au.e to 

Bro~ and. hta. (Jo~QrktlrQ1'-2•·3t6• ~hea~. oolcul~t.ioru, w$1'$ 

raotvioted tG ot~ K~~e-~ tleo~~n• of mer~~ ~to~ ~4 

i:>twtM en.erGteft ot o~~&Jt, Q~tiSfi? .• o.~654 ana l•Ma mev, ... ~he 
~;. ~-

a#tpe~imental. ~e•art:m~re~; <Jt '~~(!) laa~ 4•ad" in tkda tJ.elt 

of o·:ta~ti(). ~ea.tt~~. (J.t tJllotQOO in. tho OA$11$1 ~t upto 

$;~3 mev m.a¢~ ur;te. ot tha~ · ~alQ~a tiona by o~inc :tn.tor. 
. ' 

:po.l'ationt'j and ea:tmvo:ta/t1ona ·~G~lll:tinm in. l~~ee e~t>re, in 

the 'th$0r~t!osl 0&10U1flt1~e ol ~la~tio ditfe:vrmtiat 

. eontt~li'it'lB o~e!J eec.tiou.s. ffl~· ~1turlt·1on he$ cons1ete•blU 
' I. 

ttnw~o~a e,ftal1 tm l'U.bltoattone ot· eh~ll w1Alle 11t\v-le18h 

a~attel'i~g ampl1tu~$a ~hr ~ ·lara~- aumber ot ta:;t•aot &.to.~$ 
I t ' · 

and ph.o:tan ouaret~a firra~· by JO.hn$ln and Q}Wt;Ml) 'nnd la.t~ 
bl. K-tsscl,Pratt .. ~and :R<>yi_,?t7•8~ 2he~e ~6 ncJJ ta.b~latt:&!0 . 
o£ no~""'1iolat;1vis·tlo a~: 1~l~tlv1e~1o :f:~ tn~'tl:>»!l~ Wbe· 

fortn tactar.· ~pgrcudme1ion. tQ. ;vrcntot· l~l:e.l.e;h e0$;tt$gug 
. •' ~ 
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is ~J.idfJlY ue$'d in tbe. OO!otdntion of el~&tic $Oa'ftterin$ 

c.!.'oee e~otiollS ana ~:tt~uat1Qn. co•effioient~h :trlo~ea~ 

e.n;(J, Of.'Vri:Ja11 !1$Y~ p~0aan.ted &7ql~i8b. soa:trbt$\Vitlg Q&p~:l:tnad,t$ 
to11 K.•aheU electrons through a d.~ffer$nf; a,p~ll.~. ~h$ 

• I • 

oatculatiooa of ne~ll)r.uck ccatte~iAZ ampl1tud&.e lf1 :P0;p~.d.a~aoo$ 

urad tJ.tY!!k
12 ~lt a detin1t~ !inpt'~>QV$!!10Q.t. {)Vo~ tmse mn4e ·bl 

- . '\ ~ 

liboltelr8 tWA taheiJDr13 e(). fa~ ~• .the l."eal or dlapers:t.ve· 

p~ of the D~bruc.~ $i.pl.~tudeo !e col'l£temed. 

In vtew o:f." tl'le. aev-elo:Ptnen:ts · tn th.(J th~o»~t1C1le1 
.. 
C)tt:i.<)trtati~ · of navieiah and !elbru:ok eca.tte!'ing·. ampli ttJ.de~ . . . ' -
~ . . . 

~d tbe: li..9it.~ data "n~ai.~ble t:roa e+'4let'ime.~iia. it ie·. 

n$QtH~sa~J te ttn:vtesttEtat~ oob~VG~t a~).tt~rmo ~~~im$ntall$ 
to if:b!d th& t•es~O®· ¢'! v~:tM~Y ot tile~~ tll~~1(l~~~ ~he 
:t)mioom~ 1G· to tintt out ·the· ·iJ!~lt:rtion, o:i .tao;ta oba~n:~ved 

befo~ thwouah e~eneive· eovnluatton o£ · di.ff~nt: thoor.att• 

. ·~l 'eEiloult\tfon$. {)£ l~l.etsh scatte~itl€{ 1lmp11~1~~ \11th' a 

· !law ~~t Q't Q~~~.tmontat eta~ obtained by t~ E!!.tltOO~ Ulltll$ 

m.tltQ.oet:tv<t 1~otop0$· ~s St)tWq~e of' ~~ ~- photon$ irl 

tne ~-f'J~§J rD~ntJf:l of GO l~GV :to 2 .nev to~ ·a bett~r· unde.f­

utwieu.na ii£ ·the· ga~ ~ oob~~t, aQa.tt<er~nrs · pr.ooosLJ, · 
· · Of $pe~1al ;intererit ~;;:tll. bl1l tne iJ:l.Vt;"t~tiootion o't 

oob($)Atl."t aoattol'ma C~f lo\'l' on0t:f!8 ~ rc()y ~noton~ ~Y 

bowtil el<!1.ot~na m t·h(IJ Vieintty . o£· vhotooleot:$7!(). abEK1~pt1on 

' '. ' 
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ettga$· (');{! Ml,lh ~ oot.di't$ttar ~le~t$1 lf·ho v~e~Utt ~:tp~.ttm•tal 

t-eault£$ tQ:g~th~ w:t~h raeutts ot 00ra~ othol,ll· re"~t. m.$e:Q!i'~ 

lllS.f>lte t~ ot~b21 v.fn~_e.V'e wlll be· used: -~ • n.ew wag to. o:ompa:t-• 
. . I . 

the difft~tr~t thetlr~.tiC!ll. caiQUl~ttoQ;• ~t ~le1gll ~tte~ . 
~ em,pl;ttud~m. and to :fiatt ·tne, rE1g1o.n. of fl9Pliaabtt:t:t;y ·o~ 

tbaa~ w~~lnt~:ons ·t\e -~· fun()tion r;f·~ tlt)~n:tUIJ t~llte~., 

-lo:t~ aoailtf>r1no dantilltdrea ovet' all o:the~ J.:iO!let>ent 

aQQ:t't~~.tns t:t~o()es~~a ~to ttl$ p.b.QtM ~C!)~· .~ ut.;ced ~O't! 

pa~ pl'f):eitu~ttnn., lt !Q. ot oont~id.ble' tn;t~(9$t '0 inVe$t1• 

@lt~ tb& ooh~ent SJQa;tt.~il'lg ()(: ~~· $1 :~her~®$ uptf) 

·phGt~tl e(JI!Jttfll r>-t '- 1::1~v.. ~-tl~W, b$ve be'n .a V~JJ13 tew ~~el'i~ 
t'l10ll't91 V<},f!Ju_tt;!;:J. ·on colJ.fJ~Mt $0t:ltt.&rl.ng '01:~ tl~Cttone .·itt 

th!il ph~tc»n e.tJ.~'f!f!i! ~g(1'1, 100 r~tV . ~to 1. m.v,. 8o to Q& •u 
SO$t1i011~ ~el,l, $,\d cQ()f$$~U~~1j)q ·~ell momoo.tot~ t~ 

te~ m~ eono~$d. m ~~nsl1f$.· a~• ot ~J•~1non.te1 , 

•ttertne ON$a atOt2.QW;l wi~ta. V:notoA MfJra:tea, ·ot o.o~• 
o.11J=5., O;~PJJGt: 0.~002.; ;t.,titl ona s..aas ·ieV U~Jing ~tte•e~· 

. . . 
el~m~ta pt $tam1~ D.f4mb~,.'l'Q ran,.~i:M ttom z : 8 to eo ~;111 

· be pree~nt~.i 

For vh:oton u:q0~stee ebQve. the threahbtti fQJJ vait 

pt!Oduetion ~d for t$J~Set- a.ta~a of h1\Zh .a;tom!q QA~e-'1$ 
' ' 

tJJOh aG t~d t4'1tl Unuiwa, ttl$· ·(}~tl11bu:t1.an ot ~lt»:UcJc. 
ece.ttflttirlg ·b$Cl0mf!ll $~t,:«l;U1c~t oo~v~~d trJ ot~~~ ~la$-tic 
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0Cr4tt.~ p~oQeL;e~•·•· :ilb$ ~eat $~ a:tsp·~stve ~, !)f . . ' ' 

D$lb~~!ti s~tt0rtoo iu. whioh the ·photon .1e aQ~t~ t¥ 
tbe "vt~-tual. pai~s" to~~ 1-li! tll.~ CaulGmb· fl$ld o.t tJlf). 

attol~titl ba.e ~tJ~etl a eontll"'W~llial. $\_bjeot ()it :;.nvetfbt• 

g$tioR. tov qtdte a lona 'bit!lE?t! i~,tv,n'1~'4onte'4'~5 oone, ntb 

vll$tt~n, MrYrg· ~f 2•*m" u~v U$1~ ll1;tter~t .·11tfb- £ -~ 

.element~ Dt~0.ld ~el'im.~ts.l da• ·ruf$1-1~ :t:~on;l. tb~o~t9tiool 

~l.QU'lnti~ne at r:~trb of the:: aQQ.ttmne· ·anslos~ though t~e­

eontrib!4ti.on ttf th~· -~~ part ~~ tho Dl'!llb~P.k ~t\'f:rt~ 

ie tt1stt\\:btieh~., ntWl1~· p:p~r~tJellte17:•18•~1). wttJl• vhot$l 

~&~ of 1•~5. iteY t~m .oe..eo ·:te.oto~f) ar~ at~· tlQt. ~-
. . 

With thfJ . th~~t!Oal Q~"~u.la:~!M$· ·{t_l€· th~ ~y:;,. 

~boumtt tb$_ fl~;tua.tlion ·baa imp~vea :o~o1det>ab1y ·eo 

.tfL~. a~· t!:~.t.'f. tb~otlf»l ~tcllli:l:tit1M' $il tteyle±t:J.t ·!W~olltu&l!$ 

tt~e concarMtl.t th~ •et valu~a at .bo.th r~l t:Ad im~~ 
' . ' . : ' .;: • . ~ 1 ~ 

peztts. of 1~. M end s $he1t M('li tudera.' a~ $ttll ~t ~'11$tl ..... 

~blJS fo~ :photbn o~,gio~ ~~tcr tl'iS.G t;ti6a~ ·&.t~V~.It. is 
also w~thtm. tbo Q~:PG ot tbe ~~oe~t theet~· w ·<tompal!~ 

' ' . . 

_ vu.~iot\6 l~;s of e.at~P.tina · tb.$se ~~:ti· ah~ll · ~le!f$ . 
. . 

~'lV:11t®ea, 

A b~i~f ileeettt·otion of tile d~t)to-~~its tjf tbtl 

theo~ti~l mlc.Ultltiontl ot t~t~d.gb; Wld r~tb.~c~ -~a:tte.ri.nt; 

vmo~ses· i~dinlf tt) tM· tJatot~ <'Ji t!w .~u .~ontte~ 
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~~plttud~s Will be Stve~ ill (tbapte~ 2• D$,C»ipt1oM <lt' 1!)Ul. 

elf:_pal':tmentnl ~met\ta .to;ll" ·mea.sut~1ns ~a-~ (;"'eti<l~li' to~ 

lOWt, m~d1 t~ and l'lttgh .3, ta~gG:t 0'1~tl\t$ .. ()V~~- e!Jatt{!Zi :min~ 

of 0•0&l ~ '~•tt3 MeV -rm.<! ·ooattotitlf( -gle' 1tJ ~ WJ:
0

;, und 

for birth .m tt.1~kl$t. el~me~t~- over· vhO'toa ·®~r~ r~~ \'fJl:l.lS ... 

2 ~1~v ar.t.d.- $Catti(W!M ~:eta 50~·-~ aao0 ore~ atv6'\ ~- o~vt<1>t1· 
a!- tn. U!mptw 4 a dfJta11e4 tl1eQU$$ioft. .. ·@£' ·thG val!!OU$ .tletf» . .:le. 

ot ob~1a1r~i iQfi~lt et\ertt nsy·1~1el't Mt:Jlttttde~ -~ld ·th~ m~tmd 
a~' :tmj.n!3 ·tt'le uetet(~,. of tl~ a,._~tf: a¢atto-r~ $"l£,~.ttu.do~ fo'f! 

SXt. QlAfJ.t:to ~O!\ttCJP~ :ifil.t()O$a~e::) to (l~1~~litt11f.'-. :tllf! dt£tar.•• 

. . .. t:W~- ¢ohevttnt ~C$:ttu::tne 4:tto$$, ~le<lttt.Qas -w1tl -b(f; a.tt•'~$t\ , 

w~h&p.te~--;'1:~ ~r~ CbtlJ~ft$;rt ·tl oo~"n~tao~$· of pt-oamt ea;.li)ei!1• -;X"' 
rwntnl- t?.~nult£il -mtll &:\ta it~~ ~e: otb.~l.' "®nt t1~$tW_.... 
oant3 ,~ ~a_e; . .~~'ll-tb utf.i:~~n:t tb~Ot"iG$· oot\\J.(t~4itJ£;; ooh~~t 
o~ . ~la.etio ac.a:tt~~l~ ot !iihO'tMa eQ· ~• to. ~e~!ll tbe ·tv~ . 
. o! tta~\t!.otW of. t!W$$ tbeo-rt~ir-.a:t. · 'Oal~taati~..a a~· a fta~otton 

ot- mom~tt~· t-.~t(*)\"d• 
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