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(h) For angla # > »/7 the erne sortion does not vary as rapidly, and
ok the il # = v L hies the value de /il = & = 12 5 10-% o, Prociss
Miramerrecofs af b lange angles reveal devimtines fmm tbe Batberfocd
#peation and sre doe o the sirong inkeraction (nuclear interaetion, e
Teble 6.1} between the alphs particle and the gold nisbam.

A exphuned o detail in the intrecketion W this chaplir, e mickme
inlernethiom will maibe ilaell snly al shorl distancms - thal is, &t bygh-
mmm':i’q 1A4]), whern g = Zpon @'Y Oleardy o mac-
Midn Eomenbum Lmnafer i the experimesd in

g =2 =2 TEm - 20 MeV /e

The sroent sxprersments on Ceulomb seattening of nlertmns from prodons
hrlh'.nlrh.“lﬂ]fﬂ'g'-: eV fe,

L Canwydan Sratiering
11 Pusguesses Sarr amn Ceoas Seerios

Ths seriliam deals wilth the seallering of slerbomagiebe mlabin by
free: eleclemes As menbionsd i the mbmaderlon o il chapler, ol & the
acaliering of elenbomagnelic radistion Trom v objerts thab makes
il peoessilde for = o """ them. Floweser, as the lrequency of the rudinkion
s inressed heyomad the vizible egion, (he lighl quania Bave energe= com-
imralds Le, o Bargsy than e bindag enverpy of e cieebrons in eloms, and
e shecirmns can Lherelore be consdensd as lres,

In 1530 & H. Comgion isvestigabs] Ue smallering of ssonochressalic
a-raya fram vareemn mederiai, He obwerved thal sl e satiering, ihe
enezgy (ireparncy ) of the s-rays had chouged, sl hsd sbwiys oo peased
Frimm the point of view of clumical slectromagnelic Lheory, this irequency
rbwd | raninil [ rxplwinesd, | mince (e rogqeency is s pregerty of B incosring
Mmtﬁﬂ}ﬂ“hdﬂlwhmdﬁm
tion wmplwd by the sesdtorng 11, on the olber hand, we Lhink of ibe m-
caming radialicn as heimg, represented by o beam of photons, we seed onlly
remuider the meadbormg of & quertam of energy £ — b from a leec elocbon;
e, hermuse af ervservatinm, the senlbered quasiuem
b energy B = k' = K, in compliis agreomeni with the ouperianents
ol Carm e,

The frequemcy shiflt will depend am the angle of scallering minl can te
rmiily rabalaied from the kinesnatics Cossider am miroming photon of
margy K = b weld nvemenlom pow b (Fig G8) ssiteneg from sn
dlerteon of mamn m, pis the momestem of the dlectrs slter matlering sad

i Bew, fos e onmnple, J. [0, Macheos, Clasnioal Klairedymamic, Jofin Wilsy, g 498,

ek as

Fin AH Cnmpinn saglan g o
a phelon frcm & lma abolees

k=", be'/r the energy and momentems of the phadon alter the sepbiesrng.
The: ke wectam he'r, he'/rc, wnd p ot lie oo the seme plene, snid energy
ey § o rindkds

ke £ met = b’ + 0 + g (1)

Frvamy mammentum monssrvation we olibsm
b = " oomf £ cpmag 13.2)
B = ' i 4 cpan g {.3)

Flere # i Uhe photon saliring Bngle, mand ¢ e slectron remil sngle. To
adseE be shove sgualenie we Unnapess appenprelely, mgaere, senl sdd
Fa. 17 and Eg. 3.3 o ohbsin

W = T e b BT - A
whik: by squerng Fq. 3.1,
W e T o B’ - Thmet[p = ) =
which by mubtrstion yields
=

e

- ;:-* [l = i) (a4}

W ran nemasd Eq. 3.4 into Leo mors sl farme! (o) o g the ahilt
in wavelength of e woattersd soray beam:

u-a'—a—icl—mﬂ [

ar [} o give (he enorgy of U soaliomd phobon -

—
= T (Eime (] — conf)

rﬂhu"-hlhﬁﬂhnﬁﬂ.#hhmh

(3.6}
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deprsbenee, is & cosstant, the Ciimpton warekdigiht
bfme = 14T 3} WO-®om = (22 &

Pwhmuﬂﬁu-unmnnﬁ,mmﬁ—mim,_;
whereas for bigh-energy photons with & <2 002 A, Uhe wavelongih of the
sopiered radintien o whenys of the onder of 007 4 the Comnplin wave-
lengih Thesr reiwshiasomm =an equally well be obtsined rom Eg, 3.8, where
ﬂrwﬂhimﬂmﬂfﬂm_hphﬁf-ex-l.
K b imebepeabont of K aad of the erdor B &5 me®. [Tieme A = ¢/ =
6/ UKT/R) 2 o/ (med k) = e ma ke before. ]

As an evAmpls, in this lehoralory gaams eays (rom O5'® sre sealiored
from s Kluniiass tangot; soce B = 0802 MeV, we have E/me = 1:m,
ﬂﬂllm-l'l-l.-'ldﬂl.—.ml{l- I8°) will have 7 = E/LG,
FhHiﬁﬁH—ﬂnﬁﬂ-‘Mrﬂiﬂ-ﬂw.lllhnhmmumh
mhhﬂmﬁn#mmﬂt-mm&dmh—hjmi‘
where, il o mweme 4 = 2 A, A0/0 = AE/E = 001

Ih the nriginel experimonts Complon sl his rollplssrnbom stserved
{M[-riﬂkmﬁ.}juﬂmmmuﬂmnﬂm:ﬂn
llwrﬂm&dﬂuilm.mlrﬂhm:nnmi-
s seallenng [mm clorbrons thal remaised bisind i the stom{: In this
rﬂ'ﬁilhmﬂﬂ“n}-hmih-ﬁllhﬂ.lﬂwrnh!h“q 15
nfulmlthmu.ﬁrlﬂxﬂxqirﬂﬂi‘h-mw*
wavskngth shilt, 4% 2 107 4.

mu—-m—uhm&h—uﬂmm.hmm
ef ke radintion femm the elertmaa . (s
ieally ihim i given by e Thomen cromm
wexlinn, | which cam e msily doried-
ampsider & jdass wave progagnting in the
¥ ibreclen with e K voclor lineasly
polariand along the & dirvction. This i
incidend on an eleclron of mass = ae
shown in Fig 6% The eleiren will ax.
P & loroe F = oF = oF, con o,
sl it mocobernlam will L

wattsiny ol pleirsmignele mdis 1.
Uion Ly as slsetim, Uis brmda Lo Lhe = :ﬂ.".
| e rTaR. et

3. Camplon Semilering e

muulﬂ.ﬂwnhhnﬁmn&m
dnhuﬂlh{muﬂm,iﬂﬂmim

dP &

& " (o)’ 0 V&)

'
<:TF> . %{lri-n'r e
ﬁulr.h-ﬂmdrhiihhlmmhﬂmhﬂhﬁnﬁ.ﬁ!ﬁﬂ
20, we have

dr  emengy rudinted, (unit Gme-unit mlid

e

dii  incidesl eengy/ (it ses-unit tme)
Hmlhhiﬂ.hthhdlﬂi;rthh’!ﬂh‘ﬂd.

1 fay
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ks ¢y
E-l——l:'] e EET
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Arpamt
has dimeene of bngih, the sculled *oliosienl clectron mdins™
mp o= LRI M OEE- oy

Fhlj,hmmdﬂﬂhﬁﬂhﬂMdﬂqh-
ﬁldqmnﬂmll:u*lr"ﬂh—h!r-l'—.dm
ton o 1P ware & oldam

e I £+ qamf
i""'{ F -}""' e

When inbegrated over nll anglon, Eq 3.0 piskds the Thomeon coom seciion

Theds we ohiain

M
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{lon giwum in Chagter B, By, 2.19],
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huﬂﬂhﬂbmhfﬁlhﬂqhﬂlrl—-ﬁnﬁmh
Eq. 39 or Eg 30k hlhh-iimmium.!.im-mw
mmmw;:hrmmu—.n_m_mh-, g e
i meroil; fe} the Lmatmest b woorelailvistis; snd (d) quantum =Sects
are mol lakes isio seooumi, Indood, the correct quantum-mechanicsl
eadrulation for Compion seablering ylebds e 5o called Fiein-Nidkias

formulba
de bt 1
it 2 [14 vyl = conti}

7l — o ]
il + oo @[1 4 il — eoad) ]

wherr 1o and & were definel previosly, and ¢ = hefme?. The _:-r:-n-l-'-'n
ha b mvernged over ol isoming pobnrisations. Iy intoeraling Eq 3,11,
the total promn sertion essm be bad. We will nob give Use poasplebe romall
hn,mlﬂtmﬂulkmr-ﬂllﬂdllmﬂﬂhhﬁd-
Chaptor B, Kq. 231, _

nwhﬂhmqhm-ﬂﬂﬁrﬁﬁhnﬁm
includimg the remdls obialned in tis Isborstery for 3 = 1,39, is shown n
Fig, 6.14. We remark that slthosgh the Thomson crom oorkion = aym-
H;iruhli'.lhnﬂhln-m-mmlﬁilp-hu_lh-ﬂ
simaghy me y meremss This i doe bo & greal extent b Bsemstics] factors
asscemsted with (he Lorents trandeemation from Uhe center of mss L= Uke
Isborstery: mite that U center of mass velocily of Uhe (quantem | Free
chocirn | uyalem @

_:rl:[l-l- BN

v = e = opfil + 7)

where an biliors 3 = befme?,

mrmhhlllﬂ:hhmhpﬂﬁﬂmlﬂmihm:l-:ﬂﬂqn
:l.i-dl.u,nkhnmhmlinpn—'nuﬁmmu-
the paperimental verificathon of thess pradiclions.

2.2 TiE Courmos SraTreass Barsmissnt

Mfuﬂr-ﬂlhﬁllﬂﬂimi,lh‘“—iﬁ-ﬂﬂﬂl-i’!
urm_dﬁmmaﬁ”m
(h) The bargel (contnining the electrons (rom whick the pholoms

mrailar |,
{1 Thi detaias of to spliprd jbe e

| Bre W. Heltlor, The Quentum Theory of Redistion, Jod wd, Oufard Universiiy
Fras, 3 710,

1 Complen Sretloing 57

The bemin of (deitons @ phismesd by adbmating the gamma redinlon
From 5 Ca'™ sowrre. An we kaow [Toble 4.2) Co™ | Ba™) ol a pasems
qﬂnﬂl.ﬂ“ﬂ?.lﬂlﬁﬁ-ﬂ'—l—‘_—u—‘l—lﬂlldi‘
sl i Chagior 5. In Fig 33 & shown tha pulse-height speetrum of
the paovans radistion from Ca' e oldamed with standard opsigeit;
Lhie samee debasding: aquijHmrst in wad in Ubm rapmrmend wilh 1k iy
diference Uhat Lhe achitilation cimisl s placsd @ & beavy sbishl

A schematic of the apgarsies i shown i Fig, 000, The lead g A &
fised md holds the soures, which aan be introdweed ibmagh the vortasal
heode {w]. Avedberr ead shickd N seadsina the detenter snd ren b rilakad
ahweit tha centor, whore the targes 0 loruted The e ssemides o
razhor heavy approwimadicly MM B and seme pretvivioes med be Galies
for sdequate modgsting.

For the mars, & 3%mli ('™ maple wen ueed, which sas propery
encapeariabed Tefore heiig shipped 0 Uhe lnborstory [t should always be
Lranspoeted in & bosd container, and when treasderred imin the bead pag A,
il mumet b haewdleed oy by the atbaebid string. The souree halder | A ) bas
& rolkmator (A1 dodled hoivsontally, subleading & sohd snght of the orrder
of OO wr (W interesl by i wall be the deswisty of the photor beam st the
bargol, mnel U cxpected vabos in

EY X W x e

. H-l!!lﬂ'ﬂﬂ-ﬂ;‘rﬂ‘-ﬂ

Whesp we use ¢ o= (135 X 23) = 343 om, sn mad off Fig 6.10; inudoed
the vhmerved dessaly of 41 3 WP pholon/om'ser s of the pedicind snler
[C W T TET

In combrast W the situstion s Fatherford scalloring, there s oo joed
W enwlose e bepn panl detector in varvum or bo e o vory thin Langel
We know that gamma maye do rot gradunlly lose snergy when Leavermag
muniter an b chiiged particke do, bt ther imterantion csa be charcberiaed
by a maesn free path. For the Ca® gramma ray we Bed from Fig. 6.4

b = 4.7 em in Al; b o= 08 in P

im tlw ke of Lhe appasatas | appocimstely 100 om | e indeed egligitee
Abwm, Ul Lurgel thicknim cam safely be o frscbion of & mean froe path
helrar the pu=halality Foe imiilbipde iabetacbems  bseres seoalernbde
Ahaminum targeds §-in Lhick sre quite sdequale bor this experiment
Bome speval menlion mast be made of the prometncsl shape of Lhe
fargel ijwi.ulu-l[lphnu_i_ﬂill,'n'hkl
evenl Uhe s pection s ebininad by consideriag Uhe mlamction of the
lotsl heam wilh he nember of clocinns pre spuare cenbmetss of Eha




