She intoracbion of photons with matier through the
prooansen sf photoaffoot, seatlering and palr groduction
pas continued to romain o subjoct of invostigation £or A
long time. This ip due o the conbtinulng developacnts in
tho thearsbtical ealevlations ol thond provespss ab well as
movalutionary developuonte in the oxperimeoabal bechuioues
involving sophisticabed nohourlns instruanenta,

Phe photoeffcot and paly produstion s¥ocosven ale
dominond in the low ond high encrgy reglons of incident
pﬁaﬁahé w&agaaﬁivazgg.whiie tho seabbering photess ie
imortant in $he intofnedinte enersy range. Tho donthering
of photons may be inocherent (inolostie)} or coherent {elastia).
“he seattoring of shotons by abonic sleatrons in uhich the
photan undorgnas & changes in both nonentun and onergy nad
the state of the atom nfier neatbering io eithor exclied
oY ichised ig imown ag inoschorent or izclogtic acotlering,
The coberent or elostie saattoring of ohotons 18 adlvided
inte four difiorent processes. The conbribution node by
bouad ntondic olectrons to clusbie scabtering i lmown 88

Hoyleigh peatbtoring. It fakey pleaoce 1f the olectron roturns



to ite original otate afber iateractlions The albm ag o
wholo obsooPbe the novontum change and tho scattored photon
hog the sogne enorgy oo the iluvident and thopo ls & pelafion
in phanse omend the peattored photons foom ﬁiffayent oL a0~
trongs Tho olsgtie secattoring by auclioun is &cc$upqead &g
nucleoay Thongsn ﬁea%%@rimg { sontboring by charge of the
nucleus), aucloor rossnanse scattering (nuclenr analogue
of Aayleigh goatiovring) and fimally Delbruck scabttering
in whiteh the photon io sentbtered by the Coulonb fleld of
the nuoleugs ALL thope Iouy eiaatio peabhoplng procennes,
in whiech tﬂa'ecﬁttaﬁeﬁ photiors have Hhe cane onovey qs tho
inoldent, conbing eéh@r@nﬁly.

The ain of the precent theeis is o present an
cvaluction of all available dath and the dabo obtained by
_ﬁhe author bty investicating the cah@?éat'scatieiﬂg'af _
phobons over 8 wide range of photon emvrsy on target atoms
ol loviy méﬁiam and high atonie nunbers for seatbering angles
£ron 10 thﬁnuah.loogn The need for such ovaluobion and hew
POBORRenCats ariaad gron the followlog considerstionss The
ditferent elaat%a écaﬁ%urinb peocespen ach ginultaneously
and ainaa thero is no notind of oxzerinontally Qetennining
ﬁho contributiog of o norticular type of olasatic sonttor—

1ng @roaces oxnet thesrotionl mnowleda& of @08 %taxing
. i - ) .



aaplitndes of 811 thuse ‘-gamé@ssaﬁs maet be avallable to us

no that we oou poy attention to & partioulay type of seatber-
ing prooces while ntbtompting oxperinentel neasurencntes In
rooond yomve %h.em- hz_mz heda new aw&mm@ates- in the theore~
%ioal ealodlations of Raylelsh and ﬁ&lﬁyu@k‘ seatboring
anplitudas covering & wide rangs of photon anwaaés and
ocottoring sngloss The only exsot calouloticn of bBayloigh
sonthering anplitudes available until recently wao &ue to

Brown and bin aowarkami‘e‘g'é

‘Ehaaé salelations wers
reatricted to only Keshedd aleatrana of nerenxy aton and
photog energios of 9-;3.—'5&-?:' C#3EYy 0654 and 1.300 UeV. fhe
éx;;@mméﬂtal s:‘*ewaa.x‘m%wé of the last Gcoade ia thls field
of clantio soattoring of photons ia tho cnergy ronge upto
1435 LioV sode use of -%heae'ﬁ?&éulatimai by oaing inbere
polabions and extrepoietions Femulting in large errors in
the theoreticsl caloniations of elastio differontial
sﬂaﬁt@ﬁ&s diosa seotinng. ‘i‘i‘m situation Bos eonsiderably
improved afior $he publications of shell wise fayleigh
soabboving aﬁpmtnaaa for 8 largse mmbar of targct atong

 end photon auergles fivet by Johnson and Sheng® and 1ater
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by Kissel,Pratt-end T-'R'oy:,\? + 8- Thove oxre now %bulatmﬁa
of nep~rolativistia and yelativistic forn faotorss, The

forn factor aporoximation %o predict hagleigh seattoring




i o

is widely used in tho galoulation of elmstlc meatlering
crons geotions and abdtosuntion co-efficlents. Flovescu
and Gawilau have prosented Hayleigh soabberviag asplitudes
for ¥mchell clsctrons through & dlfferent approachs The
onleulotions of Delbyuck éc&tt@in@ ampiitudes Yy Papatsacos
mnd t-’ibrkm CAPK & ﬂei‘imw i@pmmcat aver th@s@ nade by
sholteky and mheppy As a0 faY n@ the real or ﬁiﬁmemiva
part of the Delbruck anplitudos is congorned.
0 In wview of the davel cgmcam in bhe theogratical
eaz é‘tilat*cmﬁ' o Rayisigh and Yeibruck segatdering cmplitudes
| a:m the Linited date awmilable fmm grperinenta 14 in
metoanney to investigete cohopont etpibering espovimentally
to £ind the ragiony of validity of thege theoriesy The
- parpose 5 to £ind out the velotion of Lacte obeerved
belore thmuggh sxteacive ovoluation of Q4ffcrent theoreti-
gal ‘enloulotions of fayieloh soatbering amplitudes wa.th !
' new set of cxperimontal datn obtalaod by the suthor ueing
radiosctive iootopes go sources of gawns rey photona in
he cnergy Tongs of B HoV to 2 eV Loy @ botter widepe
atandiag of the ghoma T8y coborent coabiering pro0osms

© Of spegial intorest will be the inveotisetion of
' cohevent seattorins of low cReYy Lanme Yoy photans by
bound olectivas 15 the vieinlty of photoslestvis abgorption,



e

sdoe of mm & veatterer elemsntss The prosent experinental
posulis togother with racilte of gome olher fecent measure«
| mento by othor workors will be used in 8 new 'ray o Gonpare
the Gifferent thaareﬁiml ealaulatmnm of Rpylodsh sdatbers .
| ing snplitudes and ’i:a ﬁa@ the reg*an of mplimbili‘b:; of
thoae raaleum’-ﬁé.mm se 8 funchion of nomontus %maﬂem
fayloigh soattering doninaten over @)l othor coheren
sontbaring progesses upbs the ghoton eersy requived fap
palr productions It i of considevable intersst tv invastle
gate the coharent sonbtering of gates ray shotone uplo
| Qhatm anepry of 1.' HaVe Lhove have buon o wory fow oxpori=
mental. rem)is on cohiersnt vonbtiering ovoss gec¥ions in
the phoben enarey mnga A00 2a¥ to 1 NV, so Zoy an small
domttering mlm; ool conseyuently sasll nomentin Lrane-
fors sve conperneds AR | satencive dots of expérincntsl
ponttering pyoss sections with gimtmimamlaa- GE 0.034;
04145, 04806, 0,062, 14315 cnd 1436 HeV ustag mﬁtmr
alements of atonls nmbﬁra ranpiag from & = B t@ 96 wﬂl
bo prossuteds
| For photon @Q@mzﬁ:a- above the throshold Lor paip
profiuction end for targed otoms of high abouls nunbers
sach 6o Zead and Ureniun, the costribusion of Delbruck
seattering bedomes sionificent eompoved o msmx-f- eingtie



semttering procassea. The resd er &i_a«ygmﬁ.ﬁ part of
Delbiuok soattoring in which the photon lo sonttored Iy
the “virtusl pairs® fommed by the Conlond £ield of the
aneleug bag mama-‘mﬁ & contreversial, mt};’gaeﬁ of joveshi-
mﬁﬁ.ﬁn for gilte a iong 00 Ehfgarmen‘be 4925 done with
photon eaerey of 24784 UaV usisg Qifferent high & target
slononts yleld exporimentsl date differing ﬁzamfﬂh@ax@ﬁieal
egloulabions at rost of the sathertng anglos, though the
emtm&m&m of the real pard of the Delbruck ecabttering
3628020 s un shnten
'@n@re;v of 1;33 z-w foon ﬁf}«ﬂﬁ imatope aleo 448 mob agraa'
with the theoreticel enioulatiinng af the 13373
| Though the situstlon has improved conclderstly eo

~ far ae tho theorotical calewlaticne off Rayleish eaplitndes

ave cmeermﬁ, tm mﬂ; vaives of bobh roal mﬁ inaginary
_ psmi;s of ‘{4, !:l m& B sheil &mglﬁ.m&ea ate gtill not avell
h able 3:‘933 z}hmm stmPgics srenter then C.088 BaV, It is
| hralsm within tho feopo of the present thesis & GOmpare

 vavious weys of eatsimmt ing these innor ehell Doyleish

w:m“i &ﬁuﬂea.

1o wmbliahea- mlim@ sxperinente”

A hried domevistion of the devciopnents of the

theoveticel calovlations of fayieich and Tolbvick peattering

| pfacesses leading to the Sstate of the avh" soattering




oy

omplitudes will bé given in mxptm? Bs Dsaepiptions of the
aﬁgarﬁmmntal avganganente for measuring oross asctiond for
Iowi mﬁa&mm and high % tavset elemeats w‘er amrgw TENRe

of 04004 ~ 1433 HeV ond gontdoring sngles 3 ° . 2-9 ¢ ond

for Wigh % davpet olonenbs swe? phatan eNevsy ronie 1;3,15 -
2 MeV and asshtering mu,fge,ea 30 e ‘.&Eiﬁ ary given o a‘:maten
3 In Chapter 4 o detalled discnssion of the various methods
of obtaining imner shell Rayleih amplitudes pad the asthod
of :t_zaﬂ;ﬂgi. tho Yatote of the arh® abationriag aaplitudes Loy

- 01l olaatic soalvering procepses 6 caloulove the 4diffaren-
- Hlad coherent scebieving oroos t‘za-&ﬁmﬂa witl bo atbeanbed \
in.Shepter s In Chapter § conmparisons of pronent exporie -%’ ’
netal ronults with date Sren mome. othor Tecoil measure-
nopts ore oode with differens theoriss conveoraing coherent

. or . ¢laadtis sess"*"t:a'rmé* of photsng ﬁa 8% To Teveul the trend
-of behnvisur o8 thooo f@hearﬁ&zml xmlmla%* ol 86 & fammen

gi? mmmturzt ﬁmazwe '
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