i\\)ucxst PRYQCS @

) TUE TEFECONVE RAMGE ©X2ANIOND
- O&Q?QQ J‘QSCI!\%\M 3? SC@«“‘LS aa Oeuu GV\Q‘('E)\Q

TOoRMAL SCATTERIVG TVWCORM

) \'Q!? a\a&mé wa> OQ WQQ«.\-G\ ¢

s

3(’0\’*\ R\ we




RECA? \ C _rQoQ c oSS Seaqaw "W Gﬁ-“;‘\w NQCQ‘Q“‘Q33




RE seonl CCC'-'SG b) a1 \DQ at?wj-)ae& '\'c S")ws! :S
CB d‘-’a\/\-\c)i\n S¢ *\e\r\mj w/ ﬁ'\)‘

IAS = \Sg wd IS, > ARD Slgewm AR LA

C. {) LB Y eee(cv\—\ue 4 ‘)aoa!rﬁecg CloSS Sea\d“

:‘L_ﬁ;‘:(“(mt = N( Mz) \g)wmn'zwf m')'(&)\\

c. ) D\.?Q&ﬂ\/\alﬁ 4 w?oQaraeJ Crolf Seet o

o‘f‘ A A -
d&) C’Zg LA L) C'Zs'z-‘\ fZ) %\;{( \ ?VWleWM m.,'(d\ﬂ‘

A— mamy’

e

T



Reca? |
d) gf&'\'\e('\ub w/ S?\\n -+ tHj—azl =0

ﬂ
T,

) Q ,
g\MﬂM‘lW\-‘( WMoy — g

=L - 2 (2R +0\ ? o)

J&J a2 ) (Qg,z-\ ) T

—

4
-Excum‘aoe V\Qaﬂ:?w -quoﬂ ((‘a\HQn\nb (cs-\ -412 75’7"" /2.\

5 2. A Gt 2N [ewme@d a2y







REcCar
e) Sfaf\*efw\b W/ S‘m\n -+ C*\n—c-z] ‘/—'-O =0 -met) c)9

S o\ O Gt.\/\bUQ“ 3
=D USUQ“; S \:QCaose OQ AQ\/lS::s QWCQS: "“O\me"a"\
V(R = Ve @) VAR s, + A (REr s f -Tae) 2
m

o NS "Q:e ‘\Qmser C!TQF;:\OJ

e 4) Wi Yenswor Lorces S

=Y = U ) L’;\c&)u}{mge) =
= @ &
L) ¢ bac) = Op Cwee)
7 u.-—e—gi.\ —) .
3 I\ 0 4




Reco® |
c) gc*oa*e,nms w/ g.\-ﬁ\n + .'CZB 3 O

.. Z) W\’(Q‘ AQV\&O-‘ _@fcﬁ S QY()Q\I\SQV\ Y OM
(\oe?cca
WS w1 QMQB




REan? l
6) g(‘a\. Qﬂ\ns \.d/ S)ow'\ N \:-E-\ ;—sz ';L -
C- 2) w\‘\Qﬂ Aemﬁaf erces (CCN\ ’Qc’\







S\h( S-S, = El.v.\_z_e.'.,

sw &

S\N (E:( -§1\ = ‘e
o 2

C 3¢ you caleuQde ¥ f’b"“n *fu‘g\" V.
800 wg“ Qmé d? Q‘.wus *Qaexe Qot'vm.QaS a, Q?\)




% *asr-\ wey rét\ﬁ -

¢ — yr\ cca\.q
K—20

WMo cowvenied =D

4

goaﬂ\ _ e
Kea\S (W) —ike



[:_n—uz PCVELOpMENT oF Sre | O

=D —l'%e CQ/\amaQ(S :

‘3) Scoi\u\vo@f' PP A Y a“)r CMTQ‘

2) Lavdau Q gmorac’ww\ﬁ), — —\Q,,,_y Jocwe e ERRE

gc)t t‘:ro"‘av\ -y Slov

. C NL\CQA \V\CQUC,QS
\
3) ge’.\QtO. — USUQ.Q c’e(wcﬁ 1~ \ Qéw\h)

\
Hes dr‘o\nb ?emF\ . —\“rq\ﬂiot:\\vb VQ‘YS\“"Q k() "\Q,e cowm \0532:)

prosems wXo ocdwmary, dferod 0 copiles cate
(c.c). CRE, G-wnedeix) S

CAQ; JQ(\J OA\M




: TQ/.Q =8 é\g qQ 6? AWNS O ¢
Y ka
L \Rw‘\go(‘\/\\ = ~So %—-'\'o\ﬁz -+ 2-' ]

w=2

Rcunso. 69 valid S 'y
39 w




\:BE‘RI\! ATV OF L GQE_] @ Cb e\ c\\'t.dM \o\/ Q&Q 3
\\li W\.“ S A Ve\wWw *V\c\k . '\-Q,q Q\!ro\ns\&m\n Q@ﬁ/

'ﬁ

2
—On & 2NC OrCe) = W ORE San—\\erms

aC\ vwevdw

K

Sw-(rea )

gt‘a;“'Q Civey

a‘.‘ L mamo.ﬁ\um




[DG RIWATOND OF TTag QQE.—S @

= &QJ(“S*QQ Wf@v\&\(a\n «Qev:\&y .

EEQ'({)‘:& XOoC<) — [_gg (2) ]" OwlC)

& Sl




EDGRNN‘&OM oF Tae SRS \ @
=D \Ne \\I'\A QOM'*Q -

QXa.c" — (vw vo - 0w u,_.‘,') = K* Qo () V)

Jecwa vo.<-9

Q
(D — (_uv:.’\% —UV\Ué) l - kz guo(‘) Ow ) &(

(JP;M' ) ~ fe
Cc \)Ircmc\&(aw

l Qg\mw\aef l =[) —TQDQ WI‘O\‘)Q\K\OV\ \X’(Q;@CX) - ?(Y\ @'C L
— Qcxre0)

- Cu\,‘r‘\ & X, -Unuc;\’ - b\z uaC‘f)UKCf)

\V\* esfi\e



‘: Lerivamorw OF Tuc GQE_A C:D

=L Noow ) we re?e.\\ '\Qae Cave “(ﬁc\ﬂ W/g"'ee W“"Q-g s’ 1

W (A k&‘\
_\'\\:& -:kz VV\C('\ J \,V\(‘(\ - Q“C d

4

Qwn &
— Vo' = ,Vvole) = 8- //

<o

o =0 Tleun , we canuQ ng () xvp - Ceg.-(“‘]x\"‘ awnd
e e quc\ a‘erwca\vm‘ A\r\c\c‘:‘::




ED SCRUVATOND OF W™ \";"Qel®
= MQ“-\ J W C‘aocoQagQ '@no é \WQ cewnwlR -

T [,‘Cva\'o -V Vo) lp‘ e wC&
<

SQ Vu(ﬂvgcr)c,l}
=

L

KR
c

R
(UV’& Op - UoU:&) l - (Vv{\lo -VKV$)1 ;

(¢

<«
= \o(? S EVV\C( Y\l - Uu(*')uokf'\l A
8

=



tb\'éa.mmcou OF g GQEZCD
=0 r\\l‘ﬁ\\\/ ) W '\'ﬂv;i AQ"Q Ye =00 g 5949 on ana'& 3

ﬁ
e

Da\ce. '\Qno\'\ :

Q =~ ¢ ° R0

Ur(0) = © , Loy = O

2"_\*“5 al\ A(le ‘)l - X X4 ‘\o 5a()" e - C'\'"‘)' YOWSQQ&)

LI VS
Ced

W CE\QOCK) -




[Demum«on OF ™ME Crz |(R)

=D WQ \nc%\cg "Q'A \Q-e W AV Qwa\o\h& Qiowq

ot saocb QY‘\GN\CN W PWS o? \AQ ;

(2 R
UK-:UO"V\Q?—* STAOME N g? '\'gn'?. \S'*fol)
Vk = Vo KQV?. *]A\" Vy +... (X s G*Q‘O_\"'UQ
g L
ol J C WV -W\USSA(

A\no‘ We QV\J a? waQ—v -

o

Qo

Kcst SoCK) £ o 4+ > "qu Z: Vv\'\zw A—)
n=2

cd
o = ZSC\g -OZ'\c’( Va = Swt Vg&r) v"C() _QZV(HLU(\]J(
¢ o



¥ (oebreucoc 09 2220 \VA‘QJ‘Q)



[T"‘E TV eCTWw QQ\JC:E_.\ @

- = e [ Qolire Volv) =(1 -20)
QL) # W(r) Wl Y
@ 5 Y \DQQW
; V)20
':\'Q\LS ‘
Cm'tﬂkﬂé l r - R

-\0 o \/((‘\ 4___)
— e Cotnee 69 404Q \J'\\QV‘GLA o QQQ,\-\QJ X fonie

aP W\-\Q i Ct(-\ ton







E—TL\G Erfoecthwe R A%Q_&®




Kem [(MeV]

— —

e\m S "}Q\Q '*\'Quc \&cé\ﬁ c!wg wortQ Qu k.) F0O WV
COWQU'BQU\CQ ey gw




o [deg]

180 |
160 |
140 |
120 |
100 | :
80 | ——
| Nijm 2 e
40 I ERE (k,) =
20 | ERE (k)
o LERE (K") —— l - .
0 20 40 60 80 100 120 140
Koy [MeV]

10 DtWtcoQ\' ‘}a a\')?recw&o_ ,\ouA Scwre commov%s
s he P""Q °\|"?Q)' ¢ A¢ comve rew(e



19) Ao Cawn '\'Q\KQ ow\), uo\Que (oge -_) O gmf £ ‘000"3,
OC4 ) ‘L\a'\’q wr/ @50
C) ('o Ve -V-;-:- ( Co (\.‘4- 2.5\90-; Cor quPQOﬂS)
=0 :Sﬂ?ofwci‘\on Ou\oou\' QDAQ Cane R <—
e ,,: Good Qow ewn ersy QseSC('"aloﬂ a? PQqu sW. ?\'S



EtOR\-l DU SCATTEQ\\QG —ﬂ-\Eoey‘S
( TIHE  TT-MATRAX )

— tc( NQQ SC‘G\%Qf\\S hiew Q‘O GO) c&bg' e %\(N\

“Two vews ag ﬂUﬂ\:‘OM B |
._ \)\D aQpe g. 8 V. o (MS 0\.90 \/\ &4 5 & \ q)c o~ qu Gﬂuca ol
d?) , C- +\l(r\')4c~r"’) EdJd@)

L\ weat o f areclors cxd \Vg, ov vee '\ o€s Ow ea F) Q\o Re! 3 T‘*f R




oy

Qs + QL) v >
Wy

=9

4.‘\2" Go \-\;2) = = ."A_

wa &, W\a\'\*‘\‘\f QQQ \meﬁ\)



= (222 [¥D N ® -T'¥'e0 Rad))
% Good Pudc Cdg)“ﬁ Hoewn
w / SCG\rBJ\WSQC



l Reocrivmug ScaTteRnus \
'—d

"'=D \NQ wu“ ‘\r). '\-O JQC\\Q C@MQ‘V\S WA & Qc)lwmmo \Ue.-\y

a) RIS = E DS
N O WNetve ?wétdwK gchi"&é\m:j?f‘

T ¥D W aevni@oviicn s 2\"& S

b) RN = Ao 2V
—Q_n Pe QV_A\G\O
- !
> \AW'ChC *Q{\N' Mo l;‘?) = -S;'— ‘1?)
B~ o

a +b ) (E-W D> = VI D




=D WQ wqﬁ\ “o S:,OuQ
E—tQ‘Q G eeem ?U“E'.\tow W'Q\Q'Oél

=V W'S'\') We a&ve bé\ v~5 ‘Mtc\( '\'o {oﬁe Q‘“S"“‘S'Q




) Whew s Y () = ey; + go\sﬁ ' G @-TYVE AE) <—
. [~ SoQT\u:N\ 99 x-vae Qc@ur'o'é w»:)er qu{ \Qm?

R ForucTenas \C@

. (€ =R )ldS = Vidd



cac -Jeltay)
\ GRETV VOrCxEOW \@ rb At?P@t&Aca@ Qq. wﬂt < =1

—\

SRuiny  (E-40) GLF-R') = $ - Joes mat Gok Aewel

=) Novaoc - ra\nsgofm welo —?-SYacQ

= P § S
@)= (I ey
—_ i 4
~ GCo 9) ':.E_ = of

(g“ Ha‘)ca(‘i,) - ‘S D 24 .

ar E GKLC) = —

“40 = .i E-—Ho
A

( ojlem'\'« Caneuege )



lGREG\J YCorNCTovs l ® '(:ooc\ec :\MWSS)Q(N \MCYC \\‘"\‘b
= C -Spac

We Q\GKUO. Goce) = h.;)( '@Q QﬂﬁmQ a\o\)o_a\\l(













'GQCQ\—! Fuucr(obs\ ©

AQ\.GC'V\G\A\VQ/ ) W@ Caw \NIOAk Y/ \Q‘Q ?"OT“\SG:\-‘( ch) .

=D Go(€) — G&(Erie) Cre Yedr)
< — o R

3 -2\ — ﬂ - i(\"‘_.le)
C Fert)

Eirie — Coaloor (3)
=D i

L+iC

954

™
T ———

C-ie —> Coeor ()




‘ Gecevw FouCTtows \ ® C (3 '\'ﬁc\t) ’l
A

‘='D OOf f‘Q&uQ‘ .




E-T“G SCATTERWG I\u:Eu‘tubej

Reen?

3

| §
b

3) SNwodwmsec's equcdon: (E-NNAD =V\AS <+

2) Dascda Se \AS: 12>=10> A+ GVIbY ==

=D P(F) =2 e '7‘* Sa'a';-"'@c:v.-;?') UF' ) (F) &

Qe
» Q €,C 21 = - 2
) SoQue G (¥ € 21€) %‘_ - S T
of GLR) = _* Cooe a0
i SDQJ\LW
4+ Y.< Ke
‘-l) CGIQC‘-\’( |9 C} :r‘)) - e kY ?(&)\%
~—

]

( SC GL'\'\'O,J'WS gonuerv\.)



[T Sestrewe AMPUTLDE | (D)

=D LQ.*'S M= waA QM‘-thu\& -

7 A

&" & _‘A_ Sag?l C
2n

\r-¢ |

) Cin 000 : .-



[ve SeTrerve Ausutone | @

5) IO we wew wth e ¢ o0e Qw Xs -

D )
Seay = - i\.% J*F"e{R T e ATED

= _Peoblerm : ’\eu ¢ stll Je = ~dS o d* (<)
(e Pl wawe Cordiom )
USK\\\/ » WE JQY\’ . \AVC\N d*( ?)



E—m & Samttoewe AR\ To DE} @

<) W Qnu w acwed q&su\ -=-¥ F\W \a*>S 5

<N
buA W wooQJ Q\kﬂ. QAW Qv?t'es \OWV \UO/ C\*

T

Lé‘s SQR \d}“’) - \Iz,) + Go(CAie)N \d*>

= W’ A G,CE«-&\\)NZS -p(,o\)éa\v\do'\)

=
=(846GNAGV6N A .. IWR S =D Xerathee

B w o‘A\o '

_dP
1?.'\ ':.?:. .-._-:E:_-:':"_'.-':h.:,:gj;:
{{:i_u .':':'-.'E_-:.:'a .-‘..;IIIEI'I
':_l.I' '.;‘:'P'_:'-'I?
"-'.::'—':-'._ — T ‘I'E.
=

3 cawn covnove c\p*



\‘l‘\‘\‘; U - WATRIX \ @

2) Theehw deluten o \AFS , ue acave <

|¢+> = (A2 GV GoVGOV +---.\\U-<)>
\__\V’\J

Gol VA VG A VGVELN .- )
——

T =VvVAVGVA VG, V69N +- - -

=VAaA Vo (VA VG »--- 9
= Vavgy Ty




l—"\-\E T-H&TQN\ (D

5) We could haw Lo éeQm P o WP
<w ! \v \d > <= 4?:'\T(E‘\ie\\-v?5

That 18 \/\d‘:‘:? Sz TS\ WD
<) A d vow \QE < Cox% bl QVWTD C\ odR MRads -

f(du) G P—‘ 2NT(Ta N\

wdl, T(E) = Va VG (RYIT(E)



TAMS
E_ = Urwa VLo - QCH\U!LJG@(L H&QS{\QU_X

S «§ ‘\Dﬂ. Q:Vo%\oo 'Q\ot" JQQ\VQ —‘&Q BLES 2\ 1

S T V =& \V Go_\- —") -E‘ao-\uaOQ\;\ Ae gch\f';c)\msQ(
C'\anu:-)g\ wol obv \OU‘)

& “"\A'Uo’\\tg\ A W ‘Da\l\.ﬂQ\f\ 4\7: '\ Y- \-V-;\SS .

<C'\T'\K> I LV I
= LA\ 73
AC'VWWAK'D 4 KR \WVGaTI\E> =@




[ TTHRE UL\22uU aNL- SQW 1LGERR GQu&'T\O'\J] @

-& — )

= \q

LS LGLQ m‘\o.s /) GolS\\q™ > C-2%n

—

pa— =9 §
LR\ = ()Y SV =K




| TTaE LRIMAWL —SERWMWESR Saornen (3

=D Sa : Q\»w Do we. vae_ 9\ ?

oA GQ“Q‘..“Q w\q}(Qr\oJ (S J\Q Cfi\\'i-c%\d\f‘

(vm walke \'\ \n‘\c (71 va 1N >4 AQ«'\

OVelf Sowe \Mcs-g\ T'O‘aé )
f, \&C\A‘Qy J a = Qow T’O " VA“ Q; 9¢ ¢ w—Q\\ QQ'\

\"' W -s)oSS\m -\O SvaQ :\ Q-"“\\AQ)
S Q qu'a \.) QQ PA'GV\-\AQI




f_‘me, UPPTH AN - SORWINIGER CQUSWO 1 @

Saf:qrq\ooe e QV\ \qu
L <R'WIRS = S QP N (defwhon)

) A -‘ =

-<T2‘I L) \ %> = yd<>), 9('\2')9(\7:'-3

EJ Saod\' -2 R
T =

CCQ. edA
<l de wd )

e e
AP




'T-uu‘tet\(\ C oo od)

=D Two \'F\k-e\f‘es\v\é CQV\V\QA(GN\S'*

) Poctorbdve senes

T=VaAVG 1=z V4 VGV VG G\ A - -

2) Te Y e c&\“s'“"““
o e o LubL0e Atqbrams )



| “T-uarRix avp PorroResnosst | (D

= V 4 VGo\f <+ VGG .- -~
\WVe can vecoves ) S)(‘ou) SR (V4
20

=

-\% gh?:m 2 W e \
(T=vacowd))



C—T-\Mﬂﬂ\\ AND PRRTORRLSY xou&-) @

=) We AN eaNes Ru)&nrpo C'J Sc:ﬁ Qf\b ?et Qﬁqw?oe

Ve = eoquwm\o C"\wo CQM«be d \”‘" ‘QQS)
— 2 5%
_g(&) = —%‘-V-g"vc\lﬂ>4- g 1’ 0
~—~
.(R"l\lc U.Z' >= ‘fcc V.) 2 \',Cc"a) = t'__}___n -572 2.21

?:élt:(l =D [ I 4% (24%) ]
K 2 —
doV W-EN S

g" pu‘\onerpam’ Scaq'} Qﬂ\j

=D f(db) 2

-7




L T-ustx Avb Pertoetstent |

AQ\'Q ('wa \UQQ) ; WQ Cawn CG’-QC OQ «'z\i YU\-“"W“ &C“\% AR V"‘)
\W) _‘Q‘Q. 29‘“ c-'.-?? COXR\ M N OV




[ DiagramUATIC RQRTPRCLeLIETON OF ae 'r-ulrm\x‘}

T = VaAVG6,T = V4+V6eV A V6uUGu - --

/®\ 5 B /@6\
DOSBORCERCECECEE

=D Tt Feynman dragyrams  as apyed Yo OM




& QTATES S :
- X AWD 0%
-u

?o\\bws:
X T=VaVGsT as
a) \\We cawn ewel

Q@‘@ MJ 7
- a
\V ‘36)\’ ...
v Q

sl VG
o - Ga & Geo
:V\V(Ga*% AL, .6 . G
= VA VG

Q
2
4+ l*-hs) i Sbipind

A \e-?&::alb c '_ :
<glG(ENYe> =

- GCo



['T-MN‘R\ X AND Qouwud STA“QS-\ @

&) T dqle®Ig> = Qc , Yew Ve T-wmsdnn
L -Cn

Wt“ bQQ‘a\IQ ?O\t\\'\y ?a(‘ € — | g«g

Ld's e: —o we write e Jeddy Cor M eepniAes

b 09 = NV
A= 2 e ><dei) s e 544z |
(_-n

(Poc V- o, 4 o S %ﬂi\q\?"—\z\ )



['r- UWATRIX AN Boonsd STA‘YE&—S @

\'\'y W T:V'\\’GV J

eSS,

=0 G(C&) = Z o> <, (coRmbdions Sewm
T - ¥ e cm"\\ﬂum)




t_‘t‘- HMATRWYX AwD So0vwd Q\'n:te&j Q—D
=D ‘ce.a T-wednx Ly @ i"'Q" D T -—,cg

e Eg € -Ca

—\"a\ft Ve ecdve qud Pend 0.3




I:‘T- METIRIX AND Qoord ST h?[ES‘S®
\\'e Q’\ av *Qld\' - QQ':

N = V\q'g)(‘]'\%‘ \J ‘}1

E =Ko

E~ce T =9

——



L‘I‘- USRI AWD Qoouwd ST 'SYE{) @
=0 We 9‘\.4 -\Q«Q : E\qu) = GLEDV \& > j

AQOQ W\-\ﬁv QOQ“\G\A

=P O, P | -Nn




LT-wetex Awd Qoo STaTey | @

=0 RAicLar case - L"F"W'ﬁ” = 9 ?CT\;') ¥ -fs)

Se fe«f:ﬂ?&
A
‘xﬁaﬁ e

¥4

CIN)?

m
= U C‘ev\(}a\v\"\ C viow ? de \ow\éom)

0 dueprs N 5D

- 87* f?

(5 ‘\nofma()\%bﬂw s S‘.)-’if \qe ('ﬁ“q‘ 4

C7N)?







C‘\'-\-{MQ\\ AYD SovD S‘tm“:gj @

> Mowewer, t (S Wore cownvewns Qv.a Yo w c:.\'e. \Jed

\ W ‘\Q(ms Oy "gh. VeéQr ‘?Wé O N \d)’%$

lde> = G(IWeS =0 1 dgd> = Voo () 1d oD

. hq <FIVID Qg (5>
a(‘-r?) = — —_—




l SOHUMUDRY (

& tC\Qva &sc“j’ el

OQ Cco\‘\"ef\ns

e ot Cow ewnerses

3) Effcdhe ca R expansion =D

Rl () = <4 --co\(? 41 va K
X n=2

R ﬁqu Sw\;ﬁ&r\vs m Q or\ Q oqv& o) W cgic\h\ (&
W o'j)ot'o:\w Qav\buqi

[_‘-2-; 4\"(*?)34'(?) = EJ«C?) CH,AVIIYY = B



) SowMaRy \

3) Re&rmu&A@n o? ch")&env:s .
R o) <% 5 aw = RS
2 <+ GoU \ AR

"1) —r-moéf\\ a.vna *QQ \)Wm““‘“ ‘S&WISQ( eﬁvaaﬂ‘ﬂ:

\-‘I‘CP) _— e_

?(&.»\ = — LA NTCNRS

wath TE) = V3 VLY T(E)



‘ SOKRMUARY ‘
) Rouved 8}3 RS (” 9 ¢ N aQ sc&“ Q (\V\SAQ'Q‘DW
Plcs A0 T-wneteux

L) — pasad. e 5, RATIE N = VIdeNg IV

Cotg ©C-Se E=Ca

EQWA éea'e Q;'UC\ AN '4@) - Gccsé)\’ \Q’Q>

c [ O«A ‘\a _.\'042 vs OQQ S Cb'lfs é\vssqf
. QC_-‘uca \OV




e\l 2SO



