[QCD ﬁ‘lendmenohj?(—:‘ ﬁef’culf O'f—gj @

processes

‘ l Dee/; (nelact(c Ccaﬁfermgj le. gca.ﬁ'ermj

of (é’k'fonS’/e(e('Hon av newhma) d'ff of hadraons
(Pra'{dm/r\é’wﬁon (A s':mp(e.é'f Caje) at h(ﬁé mom(—?n"um

{ransfer (m)

— As wsual, we w i lf ﬁejln wi i e bl‘j/Y‘OL&j/\ /S;c*fure

Ha e n Slau)((y 3e/t ar\'éo de,fcu‘s ‘n e (ab frame

(§a pm
(uuwo.uy} Aanan Lg af rec-f , with which Electron

Shikes wik enelzﬂ >>6€ Ei—ifilaﬁpra{an

higi mao men fum #an;-fer

A gud\l{ghof( d«LS{dﬂceA (#LUJ(U(’d I und'ar‘.ymy ﬁrocemj}
ﬁro{un

(L:J,e. a mqgmfytng %QSS ) &[ec/f'ran S@C’_\.

Sub -struckure ie. guarks. nside i

)

weak

-0f Cduf‘?e e a:zltc) iaside praton mf@v’dcf Wi th
9006\ ?‘ﬁ‘ n,_ezl\ +o|a371y1é'/o'/7c7frc-’edom these

COuﬁL‘”gS aye YJ;T ol the hi 91\ mawme n furn frﬁﬂffezl
hetween electron and ﬁfOédn
— Hence , to (leadznglardeA on s {@ D Gaev)«l,
elc—‘C‘hron- profan g'cai(erthﬁ [agcun at h\ﬁk t’/"f"g(y/
mogmentfum Hransfer) s p:c‘f’ured as elecron

gca.,tfé’unﬁ HF of a ‘smzle, %Mk inscde ﬁrJ‘zLdn/wr/A




remaining guanks (& jfuunS) inSide struck praton @)

being “Shectators ' e,

75 r X LK)

2%.561/ = p
=p+
N 9

struck quark.
momonf'um,‘P—% P'(/Y\OMenfum)

ﬁrofun = f

—-—-C(c’af‘—g Mum!,na process s lhen l[W} 94

phodon| Wyl Z exchange .. which will jd co(reofec(
(as ouklined carlien ) by (@cD]effects in 3 ways

0\(7 nn

(whe:e 15V, ond are ggmilar ‘fol(f)roc(wg (3),i-e,
’T““

eV _5 all hadraruj y €. (a Shordt wsfancc//{enerdg,
3 e(furbahue "a(culab(e -
trancfer (>>6"V)A eoll Md‘iﬁ prabapiliteyy of ele cfron
c‘l/ua!z,é >cademng s elf (_’L ) "9 dx‘y-acj\cp_ gﬁfe(,t‘s/
50](6 ?CL‘OV\ QZQ{\Q./‘(??: dull hd&fdﬂi?é ba/[\ Slreccfe

Qi ark -c_z.n_d speu{a.{'urs {femna.d‘ of proffun) and

@bmb""b‘“}ﬂ fo £ nd ?uw{'k of momentum b incide
b_r’oi‘o’g_of mamenfum P (s Sef alyo by /O'rlgv-
distance /&_Acafé’w—t’aﬂﬁj effects

- etz wyite down Some f:ormcdae_'now! We st
note Mat (momenfum fransfern {/ﬁ, (k /—k)z

gpecfa{cr rs

re<{)frame
= L ¥ T 2k k’c’ 2 Mg — 20 B ((O/
m g,v\; ofr_k m? e A o3
e eied'r()n 1e. £el

?_i{‘ ;]o'ldj e.[QCh”OI'\

kli (mel 0) >Me




' : R w‘hudt requres @
— S0, we define {&;f =2 P@\’Z‘,Tﬁfw_ ,,.;mme

— Suppace 1—&2 >> (ée:/) 27 So fhat fe%/_'@c,tedlguﬁjl\eiv

hes e_nergg/mame.m‘um ~JQ%[» aeV :fg___/j_tg (ab
("’P“"@-) Cj —

ﬂrifqel(( cince its (nitrial en.erjy/momenifm}‘:éf_jﬁe/’
praton mass/ bmdiﬂg enerjg_ [again “p+q'>> geV, while p~&eY,
— The 'Lhi‘ , Mus alap final energg/mo mentum of
Sbeuhxig_r quraik s 04 Wé-e’vj._/_%&_m [ab f?‘qme)
T (4 GeV

— Thus raujh/(g .Skewé:nj/_s@}}(idﬂ_) eﬁ"’ﬂ”_ge/“)/"‘d‘
Underlies hadronzafion) pofweem auigamglsfruck
quark and spectatfor [re mnant gutarks cannot |

. " ) l
Vbhatlance the 2. invalued momenta .[éfcourse, hard
ﬁ‘“""‘ e"/haﬂﬁe can do 1 ¢, bub ese effects aze

suppressed by ohs (@D GeV)«l  we'l refurn fo
ACD effeckz in maore deladl 1n a b.'{:]

— So, it & " up Lkely" ak @'eo(odlguwu'z w
hadronize A f_éc‘.’:}a.for %OJLILS : insfead sfruck

—

’ (AN "
CZMCULk. will materializ ax - ' w l ed 07['
: aften , £e !é 2 hodel, d |

‘ hadrons (agcun,xemi{'hn; Soft 3&40»\3 e:tc) ) r‘oujlv.?. |

mawng i derecfion of Mo mentfum dronsfer from electron
, “(sef s ralely ,
— Whereas, spectafor Queanks w:ll/{form %ra?’an [‘élebn'S'} |
,_C_j_’F ‘?;’L‘?'“gy_/mamen'/umfv Gxé’\_/)» _
— earg,, bfo'[()/l fthen "“"breaygs Q_pa_)zt" :-{nuaf(aﬂf
’ ‘M ass| of (ﬁndx) hadro nic 5341“6,»4 [g' e_.’die.(' fbrmedb#

eJeoPed (hadrdmzed) Cl(,(_a,’;k and r'emnnaruf;, d{/fd{"dﬂj

(M i hence called (dee/D) l_n elastic _CCWH'\;




<l

3@&’4'13 — é
= For/(a g/é’aa&nﬁ'drdfj{?- ‘formu&'qum‘ Mg crass =

§€C-‘flo") i it B8 mare convenend fo wse inStead

he E{ichof’_,ér"{o" center-of - mass (conra) frame;,

whexe bohh edectron and prd‘/’on cre mown;

ra{nd,?j fowards each olhern

— Now, oM energd (Vs]=[k+P)” - k"« P%2u. P
L B VLt s ’ -

& 4

- 2 v ‘
= | Me + My, 4\—2(»/\'D Ee 2 Ee m“-v;ﬁ&ame’
V>> 6}1} ‘_f Ee S GeV P this is zfﬁmp/
“will— Y3 5 =\ /i .
whch we;qss ume henceferth _/ / since P,,.--(mp, O)/._;L:c::g‘
— Thus brobn h ak LL‘?/J _like maomentfum energy

almr\a collision dire ction | Z‘Pic‘i_g)(agmn campared ﬁ:’[s_p

——Now/consﬁfu@fds of [)rol.on cas or\«%t. acqguure a la/zje,
(>> GeV) maon enfum I#a.nSu e.»;_gé] {o co-llisio n/ppo/'on
direcfion bg elmfhng/e’xbéna,nﬁmg_ Ihajzdl?(aon,buf
ﬂld/f’ eﬁed 1< O(S[/@>> Ge\/) Wl {I_Su_ppyessed

o4, @ O [0(5@]  we can sed P( (inihad momentum
of Shruck %cuuk) to be collinean with P [p'ro‘f”an

momenfum _ ie., P I Pl ot

T(i_"‘:h"‘i'ﬂf_“ﬁ.k* ,.:_.-/{_. profon
ﬂ‘*“k\’h;# = E P/-‘\ , tahere @G [(),jj u calded
/dnq‘f“a“‘“e Tq’d.c{n)n OF' Cu'\&'{'}'/ue..n,é'; dem%

Froltvs ) ol cctuen 1 (o]ertects tater

as ‘*S(J a.bdu(:’)

:'noéucung /hoSeg,{ ‘ving canstifuenfs a #Hransverse Upick"

E’E (haral) .g{uon ‘9"‘"{““:”{]93 [deQen eJec;Ced ?uuk&d;ﬁ}:t.}‘)’




(hard} ?aum emission from ede(,{od greans ’prhfa @

yawn eznlange between nihad & fr1nal shuck Gucark
=, eari(eZ
(590 ﬁ‘C’fure bQ/IOUJ) [as arguewqfar [)(qcc’SS(lJJ

—jcksf os C\@lt\&{g‘j)( yl_rfua,&f}y of (sa?}!éhafon) N

P’Zc«/tan?éd bet e een e/(edron and @ucu,k ¥ S 6?.>>(Gel/),

£0 (f?me .Sca,_;lfsJu::z urlder‘ﬁlng ﬁrOCé"'SEC l/él(_.,;\ |

Hence, o,qﬁ/{hakd glecg n éxd«czt\ﬂeS-—w/ud, can
opesm,{e on similar fime scale - can modify te

- (enderlyingl probabilty of :Ccd(e)uhg e, soft(~GeV)

| 7&4an 97“’/‘4“(}63 are {-vo ‘elow ' in Wi reqard
- (onas*u&u\a«l fraction of canshfuenl‘

— Then we can wn{e .
| o/(e’p-ae‘bx jc\’é (:o’(e %-’9‘2)#%%4@%
wkadcons o 9:\/9,\ g’J ot
(in 5e.nera.1) fram pholonor 2

ezchan

@r‘dbab((l'(y, 4o 'Flhal Qiqark w@

w— oW eves , Me a/bdue fﬁ(‘dé&l’ ‘(fg L& anExawyue’[haJron'-g
quan‘f\fy , defermned bg Soft (SGPV) ?&can ezchangcs
which bind Guarks into ﬁr’ﬂ’ﬁ)’) : d?a.tn mis i for a |

. Speafic quank and@ @ [cf mfaqra-es of whch {
mtgk/@ be constracned [f1xed  as we w:lf See be,(owj ‘

— C«(eafuég Haes probab, (n"? Ccznnof be Wﬁ#{%ﬂ) acph
pes fur bahon i(\eorb( (£ has Ao de;fermmcs;_’(ﬁrom ather
ez»{)eumemls y vey, gnce it is gbfained from1 ezﬁenmenf'

1t can be used o maje [bter| predichons , since (£
8 fhe w 'F°r‘£_q l)rocgss‘es




— Actually, we need ius brdbab{/h‘y,—ﬁr/eacj, (&)
of the conshifuents of protoa wilh which @lectron

can inferact, eg., anh quark , various Flavars
of quanks etc. ,;,'é.*/ (¢ princible] all partans
(e-ac'»'héﬁe des (s denoted 5y @,:'.ey’f:-’—‘ “,d,gkwn,
T, d ) : we denote tag brobabilfy density by s
{ prabab//afg of ff'nd:'nﬁ can s fuentf /[)aff’oﬁf?(___
Species ~ with Ic)n(.?ifuo{ina( frachon between 5)
and (Z-fdi%)_:z/-l:f(z) dE |
(For +-Mc+‘~0“)\-> U, d,gluan. .,
— 1 (8) 6 called parton distiibukon function (PDF)
— Thus, we ﬁnaﬂy have o
f[e'{kﬁ)/pr)—:’e'(k'}-}X]= z [4¢ E‘;C[E)IO’[-Q’W a:(57)

brotan t=ud-. —> Q_(k/) (b
where  (p'+¥/)= (5P + k) > () 3, (#)

——

il

— Indeed, above formula & eczx:u'va,iem,@‘ 10 what
wWar caoansfructed in e /quban m gdel (i IQGO’:/
re. before CD was formwlq:te.d)/as;__(,_zm(ng,

i 8CD 3

{ﬁjee partons : fhis was o[uShﬁe‘J/{m 1973 0%
bﬁ ‘dgl be“ng SMQ/U Q;‘é /le“ (G 7 7 ] mpn{’um SCQI’&S

p—

(e, asympfohc freed’om),i.e_,aboue IS @[ds@wamu{a

= S0, 5;1‘0 O (Hs )’ cavre chions fro m‘;.hardzﬁwan

L "_/701—2(('- < X
exd\a.nﬁe w hich (as memﬁoneal/\a,boue) e ilf




mod&f,y !T’DP§ (:'-e./?:ve parbtans a (arzg e @

e C_-‘-)mﬁo.néﬂz gf—
francverse te-profon dn’ec‘hOV\/{momenfum) and

elecfron - %Mk ‘u—,nde.r(}jin_g) SCaﬂe/u'nﬁ CArBES —
gec;hon : |

E— A nd, ?(’“"“ eld\angeg a,*ce | A valved (4
madronigaﬁ‘oryf Sdlemafvca-l(g,a,u Mese (7&404
exo&\wﬂg% can be blc;fur(-Zed ag n

e"(k) K'/e——( K’)
Ve @

O e e
P=§P @
protaon @
) S pec’f"a.,‘f'or
(P) € & 5 } ectat

‘ v protan
re., 0 e'(k) + p[ P) — e (k') -(—X] R itk JQCD]c;orrech'on

h adroni2 ct‘ﬁ()n

a1 " p(obabilc'f feor
2 Jdg ’]C‘F (E) (1 +0(°%—?)'J " 1 eJected/sfguCK

I

'F:ufd"- L*ﬂ/“_‘ . py & spectatorguarks
leadcng — @‘sard ®'é,@ soft

@SOFt e ‘7 momentum transfer

o ordes PDF B opile L 7 ‘

. : A .
i e (k) 9 (5P)— e (k) g, (p'- 2P+$ﬁ/(;p +,f?’(°$$)]

e il @ @) @ hard
no O(D(g) here 3 t,e.l(kufefy)Ew eﬂ’—:g‘_é,g—‘}is
e g -:

:—Agmf\,fhafd{ﬂ(“o" o.xdxange/emcs'SMn 173 ‘fast"lheﬂce en

section as above; wh (le soft 3uwn co-\‘fr:’b_uhons are sfow/
ke cerg,éj;_@ar more im;»l-c»i{'lg,i-e,ag hadronizatian /:robabelm‘yofl
L PR L AR e .




_—_—/O Mé.’/‘} /)V‘GCGSS@S w,/A prd‘é‘on Iﬂt/d/viﬂﬂ. L“g[.

mo mentum transfer have similax parion model
descripfrons , le., en QCPD tvg hfﬂh &Zl;) (Ge\l)ﬂ, |
we start with sca/tfer':'/%q' of— cz,uva.’zks/ga(ans...
£n ‘Smrafon/ who se u/m'-r’7a,( maotian /S‘fa/fe ‘€ ix
described by game F,(2)[PDF5 ) as abgve in
@zgj ’M", the jdea en (< 1o -exfraaf P DF's

0 an 2 -
from 3/{ rocess [S:nc.e- PDF's eyvicode Q.CJp) eFfecl‘S
they are un calcedablie fram ISt/;nnu/J/es

in non- pertuvpatve reg:mel()y using it as (nput
bo predict [oTher] processes. .

—|Ne , wWe convert abouve lenera/(’ for mela for DIS
crass-sechion nfo a mofé-'f_onuem'eruf_ € fov Fl.ﬂ"”j fo
o{a./é’a) ancl Spea.'ﬁ'c (4o &ED)one t see seﬁa:’aﬁe
nate ﬁogbg_d for de/fcu'/s; here we (A.)-H, Juéf'

summarize :

e—
p———

f:{o/ (e p — e X, via anly phaton e’xd,ange ): b2 2 mot’s
mg , e 1oN = Tak
'P - Q7 . 2 sk w
[’X— { (X) + (J A% @ -g) J : Q. ‘?af‘lgfs
- _a_n_h'qua\'k

where :.' -(k-}-_’)z o @35 35 (s fﬁe‘eﬂoch’()n—
proéan-_Cclﬂ enevyagy and = 2 P.(K’——k) :
T (inifiad &ﬁ.‘;f]e%&m;',;.m@m) | £
._C(eafuﬁ/ E’ _E/Xa"'d P (iniral mamenfum onrofvnj
aye (measured\@iredly ; SO Fé—!/'gc,g and S}:(P—\-k)z
e.nf'ev.nj above Crass—-sectriyn formuwla are all

ob<evryatblel z'tLLan-HHes_[No{,e_ Pha»{;@\g’\ hos y
“disappeared ", which is part of usefulazss of ahoveform o]




@

Deep i':le(’as-h'c Eeuﬁ"lnol gcaﬁeAn’,\j

SM prediction for
—_— ) e S w{y(ide /"ch;f'(c-ro.ss--sec:ﬁan df elecffon

Scaﬂeu'nﬁ atF of proton Adepends gn a cerfain
‘Ef)’ﬂb"'"a'{"’o"‘, of P_DF_::/ hus can be used o
exfract 16 from dafa

& C,(ew'(.l?’ w?/he-ed (anotther|measwre ment (n arder
to fiz (ndevidual PD Fs, (-e., Crass-sechan
for o different process which depends gn a
defferent combination of PD £ %

DI neutrino (v) Sc-a/(ieﬂng ﬁrou('des Suuch a
measwrement

—DTvs will ale nicely llystrate interplay " of
FEw and @Cp ﬁhaé{cs

— I we aA&teme ; (Ge U_)2<< 6L2 [ﬁey(—)(momenfum

9 *ran:-Foz)?
<< MW / /‘ev} We camn (Q/S m«d) descrip€

e {E“de—rﬁg‘_ﬁg roce s | t'-e./@ S’Cddfe)u'n; off of-
q (or q_)’ viQ /WTE exdgcu\ga bﬁ( 'Ferrw' f’h@_d"}
(e, effective & - feymion inte racfion) ?

it 1286 (ﬁ’)’f{.-%) ”HJ [LT YH(1- 0’;)4]
) N

v ¥ o
. cre_«,te:g?'—PL de.g,f’(ags —+ h-c.
K by

Where (e have J'OSG’A ne_ufro'nf_: fo b@[m“":]" *W’e
— Of course. 1/’( can alao nfesact with /flg viq




nef%f‘('“g e ryent [, but not kho*ﬁor\, @)

é'zohan{fle) , but mat ﬁ05§lbl/¢'/.y can he ""vefoed”

b&t MS:Shnﬂ on/SeJeC-ﬁnﬂ evenlts where fhere s
an _&’_."itﬂ”’."ﬁ ,f!'j : pérha/ﬁ}‘ this & whg w e dldﬁlf

wde mco:»ﬁn; V@), StnNceE it can iw[.-e)aad- béf

if that¥(s
(\%ple“"“@ﬂﬁ@ wilt elechron Inside MM@.A

as fafz,ge,& (instead of protan) giving an energefic
ele cfran (n frnal stafe | e, loo kmg ke Ve
exdm.nﬁmg W wi 7,%}(... (?!)

— In feresﬁnj? [here's whevre non-tvial "lfe’lﬂ‘;g
hpetween EW and -QC-D bhﬁsfcg) J @ cqn@
scatler off of ‘dow" quank inside praton [ajcu'n,
regf'rtc.ﬁng fe er egoﬁmae), at foo LH

Vi - ; LK ‘
M Y K L€y
e + S
9}1 /
AU oy N Wt
e
U I d L
40 uy
U,,l can

linferact with anti-up quank , but RH[Le.,

ant - parnficle of WL, agacn U operator 1h
above Eeoffoctive Cibher creates U, ag n |5t
dx.ag!(am 18 de-sﬁayg ﬁ(—)R ai in Q"d].

'—-—'Stm"(wu(;/, antl —neutrino [ magn flayor) can 0"7

scaltles off ;;_@ 0"{‘7_}_&} bﬁ@ez’_aﬁanﬁe_




_ We can dbtain crass- sechion for \DIWs | Y
bﬁ Ecas'.h'"ﬁ){“’pbrdb(’a’tb% m'oéﬁfginﬁ) Mat
for D T(eleCh’orjg ohtained €ailier, te.,

do" (e",o——-)e X = él Z-“C)S' X

dxd £ @

(mom.:ﬂ{uw\ ha,\g+?,)z: xgg ‘ :<p+ (é)
/j\l\) A caming M\f\c\,})/ﬂ’o*foy\ ma me nfum

- <k K t"f('{'r)n
= 9-\—'“—{3"“'\3 efle ctron

and y= 2P, (k~k)/s

Eimplel chonges firs€ in: Dles
JETY 2o el = T (i), n blnte 17k 2004

=2 _ZTl (3/ 1%,- NH e;uﬁange_ fsr DI VS

) (o/mr e of edectron) X |/
(iJC(a (ma'g;e- 9 qhankiany; ‘Z““"“J ( \f')/dw

T Le. u»

from (J-; /2_) ,{wt

DF/ 4,5 Fyam [bhofan [)roﬁaydor (w h }nomenfum =\

Had traasferred te. k)] . l/M
. W
W'* p,-(;pagaiar(droppng maomenfum n £ vs. Mw)

l\’) ﬂﬁd @ {Tc)m ave/‘taqmﬁ oV EL po/Q(oQa.ﬁOhg Of'
1h coming V or U ) <ince its alwa?«f LH (or RH],

—— —

C‘f e,(evﬁron (S So"/o LH(RH) Aueyajm )u(,}zlnc_g mih
quark/anﬁ i/ua./zk a/»/,(wu -/o(bd/’/\’(ageg

S ——————— — -

(v)\Related to (v).above : for electron, we 52,5 f-adw‘OfZ ih €ross-—
Sechan due 1o € H & RH confrtbuhné(e u_aL( 49 but for v lor V),on(y
L for RH)M pre Se*n.:l’[cn d«?‘[a,l.l, (e )‘_ ),_ s same as (e ,R U.p S‘ca.,ﬁ(e/ung




So/ net effect of cehave § C‘\anﬁ(z’j s Mat @

7 2 > |
T/ BN P P T
s V2 g Mm%,
’( ’ Mare ga.bé-/e’ %alnje fovr rest of Me fa ctor

A —

[cme’f‘ /’han Vg 2 ! which fromt kine mahcs,

Ihence 3/ad«5 oamej o L (if‘ (9!)[1 +(1*'6)j/

—Tn grder +o wunderstand how to aﬁ,b[y /fug'vafuf)‘
we have te remind d(,(,rgejues /Se.é 9faer pog'(‘e.cl
nofe an D7e§) th at

(8
@ in [.++] above comes f‘f‘om“ @/wh/e

) : (AN 2
Lﬂ«g)z in [J ctfems from u y wherre
7™ e wdecal M&ndds'/-ari] uaricu&(e;,

A
(;\’ Uy s are

hut e ﬁarf'onf'leuel (m‘:,@ LR at pra{un (eve();

‘ ‘ (K-\—f’) ~ 2 bk (neglechng mass es)
S (ncoming = 9 PE,-k =g ey,
quay kfanh- qum‘k mow ertum ’

(Q_Ql d@peadeace an QCM Iu)h((,l) ES S'Cd/t(éftnj am;(c
i e edlecfron — arf'()n coM frame

. (K’) blh”l
Cl;‘ /’/iem /(p—\-k.—p+k’)

e “ar)
4.(p’)
(&) = (k- )2 g2=ig@t= - § (1 0s6cm)/2

((ohick deavfu’j Shows that T<co and |‘@|SS,/“’J£?/t
3

relahon wa Lv.;_ed in earlber ng-te)




@: (_P/"k)z: _§(1+coggcm)/2 = (19
_§(3+ —/!:\/rsx): _,'S\B._ 2/35J

LS | | o 2.1
I - ’S"Z/ G%in Me farm of 1 and (-y)
are

come from Dirac matrixz &lj&éra [,‘.e.//(gj;euﬁc
to partems pecng .f'ermionSJ i Mey ‘encade’helicity
: Hon a ( : e, heliuty = chirale e
informafion as folla wf‘ (af(%q:;&iﬁc- ‘({zmj_t__h_Q_T@_;y
—Talke Me case of .LR’ Scajf‘ermﬂ,"?-/

E)e -+ [Ci“’”?’] — (e7) L+ feterg)l g

(aaa,zn, heliaties do not change In Ihis praces_gj[-e./

N

ufY,u“ s-{—ru dure of /n'/’erad"fo“), where grieatation

af N.SbinS'(a ka what was done for ﬁrward-backw:rd
asavmmehy in EW phenamenlo gy diceussion/ note l)

z fotal
(F%S 9(.0/\ f 5()"‘ com/dnénzl along

> < direction of mah;n af
(€7, (8.)p <=2 nihat [fined stote
;(e_spm) <:_—:1 // =, - (— l/2)—1— (—l\/f) = |
% [:? e, (4] R

hows fhak ampltude showld vanish 1a backward

d(recfion [z‘.e./ GC_-:,'TT], squegﬁnf /hat(i:@ /

“~
conteibutivn Lsimilanty " RLT, ie, € )grig— -]

i oC((j ~+ co S @ m) / h “5[(3 5 ?) 2/22051)51—565.1‘1‘04
— (Whereag , @ [116-1 (é),_(% _"}(?—)L(QZJAM E

Cuch l\br'efel'c’l\c.@" for IQCM?dif@hd’eﬂCe hased an




orientation of spins (since fotal Shin-
e (()y'n/»on ent = 0 4/0/!?
(QE)L /? I Q divechon of mo Han)

s - £
=~ SRR Vo i
<R \ =) o —
2>J o) B
(CHL ( e M ) L
TAuS 3 whi le ho -t mﬁﬂ'ﬁr‘od‘f i [’For /41477,07:;:”{':1)5

fo wark gud D;'vacAa,(ﬁeérq ) 8, WhseEn iRy R |
opérafors in caladation 0f Peskin, SchroedeX
gechon ‘5‘4J y we wunde rstand Hta.f @,Ezm‘,/ar/y
@, L, (e‘) A [?}R — (e7) g (‘i) RJ confribuhons
corréspond Lo B [ag,,u'n, no G de’.?éande,nce/

% »13“ term v DTeS formula

= {§Thce )'ncormnj (V )QQ inferacds only e
d. (e, €] and (]g (te., @J , we get
[Co"‘b””"g (2] ”("i) maodificafions 4o DIeSJ‘-
f;%y (UFP — ,u" X): _S—:\__QE S X [;'F@('X) _}_é_?\)z@x?

replaces o 2% o i°

Qf 2T/t
as Pel (2] —(ZV) abaouve
._S,‘m{(a.ﬂl,.i’?,’ ,',)cdmina(’u.)@ inferadcds with Lll_[-ioe.,
RL] e*L (CTIR [L‘-e, QR_] 3[\/1,\2



|5

s (U, p—putx)=afsn :
— " ’_fsx[’F(z)+(1~g)2f (X
d’zdg T .7\ f@J
from RR from RL.

A2 A9

ek S eC U

of earlien
e Camparméjc.-rass-seof;on formudae fory ’Dfe—S]/(

and @/{J;Ztoue , we See that /as ,é;ram('Scd)
the 2 processes depend an dufferent cgmbinatons
of PDF & $
—Nste tat €to He e.x‘&"_c’,fifx'/haf pratan (8 made
wf OF_. ‘%09{:%;_;{:2@2) uz;i{— Cj____n_ﬁ‘-i.aar/cs, we
expect that (Cross-seifion -/’or@Sccvéfer/nﬁ off
of .brd{’.dn Showdd pe r,j%ﬁ/ué, can stant /',,E

(Since y~de75€/na(enc.e comes from CL;'PPDF),LUA,'/Q
-Fq,a(ng - off as m—(‘j) ?l-for !);-;;J(since we can
nég(et/ﬂ' cony/‘an,f' pgece ‘!Crom o—! ,ODF)

fprape,w"eg' of P_DE/S of quarnks L anti-guarks |
— As men*h'anea( C'J)oue_/ PDF’S‘ can be e,x{-rTc,éed
feom data on DI eS and DI VS
— How aboul @ PDF [u)/u'o/t we Caﬁf{' ﬁe,f"
dfirec){-% from DIS | siace lepfons dont inferact
| aure.of% Lot jﬁuons inside ﬁrafﬂ)? |
— The poink & fhat (a4 indicated eartien) at Ofxl ]
PDF%s of ‘L“’Mfg/f‘_____u‘f-g-uafks em‘eer DTS ¢rosc -




secfions depend om% an XK e, are ‘

Rlldcfendent of 18%) ( this is catted “B(jorken Scumﬂ'ﬂ
["Ha w evey , at [hi z/.er_};_r der] i [ berturbatvelf@cp]

 the invelved
[POE' (changel (stowly | with &2 : s o Me hard
emissiondy

?Ladn,‘exdta,nge IbCUZ/f 07C corrcoc.h'ons fq_éejfed @
et eathien pircfure c/lé.’cv(,(# hen EDF’S—{O,‘ gluans
and quarksfanb-guarks are “coupled ” at O(Ks)

\

-
—Thus, measurement of ppsve  violationof Bjortea

: -
ica/&-r\g enaples defermi naton Offi?—tonf PDF’

[w/ud\ are heeded 6 far example  for calculafon
4 ’Z_F"SS'SQC a

of gwon fusion produ on/(o Eft 995 bOSdH).

- AlSo, _(:t_ dn&_é_ [Us a,gorﬁ(uon) car’r& mast of

MMOEAWN af least a_‘f"/argeﬁ ’baSE‘J

an pTo{‘or\ bel'nﬂ— a Yuud'" bound state.

e Tudeed , PDFS must be normadjz_e_d/sg as 4o reflect

’ abave _Q,udRthumbef.S Of ﬁrofan;a[c/zam O;raéon:-‘ ‘

jueu d Afs ‘Valence" pa ri’ans) — glewon &ﬁi é'f/,,. princple,
ol F{avars) ,ba,(rs (_t‘SQa” ﬁa r’-['on_s)
= Thas |, proton shouwld bhave an Mexcess' of 2 wp&d

down guanks over g i€ i

I:o\x [‘Fu(x> —’f"a(x)’]: 2 - de [—j;‘(?t) ——‘fg[x)]:‘_']
0 Ps

(“ga«“". PDF's are af’fe,’aaﬂ@robab/ﬁ%densiﬁesfvr

f-inclx'nj various partonS nside }yro‘{,'an

—So far, we have (;'mﬁ&'o{f‘? Someﬁmes) discussed



PD F5 of brafon: it 13 S'frmg/'i'fvrwardfb @
extend Mese arﬁumenl:s éo/;ﬁuf_‘fon ]’1.‘6./

A d y ) "extrai -
@baw S’f'azﬁ-e.,w:%‘g(uon B 9 ¢ pairs.
k. O(ew‘cf# {aga.m Pi=2.7) by- Sim b(g, d é:-)u),wejef'

e neutron

[a,pbraxima,te/(?y) ‘Fb@('x) — «F—d [z)/i.e.lﬁorpfOI'on,'

e

.F-g‘) t) = a ) s sim,'larég

anh; pro*Lo n

<~
‘Ff () = Fglx)  ie, for proton

,for antr - ﬁ""ia")’;ev.

e

1
E F‘m“/ug, since |to Lal| momentum of brobon must

came from hose 975 s Var/‘ous Consﬁ'fuea,('S/ ‘
|

' f
we have a ''completepess refafion’:

f;,x@ [—Fu(’x) + Falz) + Fg (=) -Fg(x)—f—f:g(xz)

PDF of ' |
) 4 5(uon /{J
frachon of mame atum
carcied by partan e P
( "eﬁief'ﬁi& -h'n# Eff'ange,d\arm ?uuk/{cfanée

. of p'ro(:an) ‘



