( Le.c;kmg /Uo 'Fe.s

Cour"é‘e.

.85t 1006

Soft = Collinegr Effectie Theary
rd

we' AL switch /oA

F-.D/“ '%{V‘v Fa—r’{'

i

OuJ"l{ne

——
P

g TA Y

C(G_SS _{L: T ~tre . pavrccx o‘P pfe&Aﬂm) S-C_alz_r
E)(fa./!)‘[aﬂ o‘(l 5“0;’\—9-"5' ) P"ofa-?o—‘\'drs ,
lower C\Duf\“fj see @, @

C lt.’LSS 2: Cang“'f'dc_,"";a/\ O'C Ct.///‘én.".‘f,

Mu“"t(’(’f& E)‘fﬂklli;ofl; L"L""; Cr’;l {n Ae+;‘“a
See @»@\ (M*- a M-‘Es)
SCET

C‘ass 3 L-a-eerjfom..) Ga.u?e S ) @; @-©

p\ef}rame:\'er(?:a:\"oq Thrverionce ({Zﬁ:)

CléSSLl; More RLRPT ) Ul-!-ras,o“:{' “'Ca“(nea-r Fact

Mo, d- Gollinm Fugtorization, TR dius,
Ma—"ul'\.nq ) K—Uﬂﬂm:) See @,@,@@

CHA (2/1"’4\0.1

'\lz) onree. e i

H

o, 5‘+eo-)ar~t)

(SCeT)

for o
) te o fvre
Refls T used
@O hep-ph laoo 5218
®  hep-ph /00133¢
® hep-ph (010700l

@ l\a{-pk /OIO? o015
GW Taw

Poww e Coem +ing

L-d~7f n-n-gnlom @ ;‘Lcia-f'l\ /O?_QS?«?T

@ hep-ph /0204229

ReLT

@ hq-PL/GBOJ!S‘G

hep-ph (02102089

Hord - §eatteriog

(® hep-¢h / 0107902

B = O

(9 hep-oh /0605 001

O- Lf‘r\,

@ ,"¢f~P\’\- /6112255
hep-ph / 06 03066

Class §1 DTS see (B
Sott = Gllinam Taterockions @
Class &t SCETH @, @ ‘
Powrer Covnting Forndee &
ag, YA T e B5pm (1)
LT GoaXsy PDefima & Jetv @

( Jets ia e*e= | see @3




_.j: ‘l'fo Yy pe,i/£¢5 4 P/cdom ,,_Caoré na-:l-e,s e o

477 -

_Newnr e, EFT  Lor e,ne_rae.'i'-;-.,_q \rans . E~ @ >»> Naco _

_WhyZe

7~ T

Man ny . Processe S, —_hoave ___,J@_f:?f_, R jens_of piu—re.- —Spete

e ke Hhe  hadrons  _are  enecgetic ey Ew2> M

: U — _.___.93-___

B "A»G Gﬂ/.f _A_v______& 'D_Il:e.\)_)_,_.B:? K:_Y ,__.B__ﬂ*_;rr..n- —y. B_? X,&i..@,,_\lﬁ__-
.w_j;%u_s Xs ¥ ¥ ’_B:'?,_D:_E,b Y X R

Mg = 5,372 GeV > Naw

. -

ard. S oo R B
e pme X (0Ts) , pF>XeaT (el fom),

R Sy G-\ SN SO TS St A ( Peeply Nictopd

e Cempten {‘:I_u:j)

Nesd

Ao seporate  pertunbitive | s (G-\ noa-perturlative
“ds(Nowo)’ e ffects —p- Co\c,"'v rizatioa

._,‘_lle\ei’..are ﬁ}u_ _I.QLJ cn.e,\?y cLe.gre_c.f 540 'Ffﬂ.e_a\o ‘g N S VS

t freme ___F_,-;:.,_,-_'-_n.,( 2.31.0 6eV | Q,Q, =2 306 G e_\/)

= _Q n M e _gool aprox.

./\) e ,C\_,,,QFOT_._:_I_) B rl=0 . light -liKe

- ;nt O; llzas bu.s a',s‘



£
i
0
&
9
o
0
%
{
»,
-
2
o
-’-
*
J
1,

e . o o
R , o , }Of"”\-osﬂn-l n'“, f_\—F

R 9 -
. eps: ‘on . , 6: = C‘-f‘_i?.,_..nd ng } P-P?i.n._‘_,,?

_ : 'f-'-_._ . .P

= Sinea N w0 e _ pnaeded e fra Comp )4«4&7 vector N
- ,#_,C/L‘O (e ..,,_;_n,rk = Ly, 0,,,@)),:,',)_.“, _75—_'“_3'- (\ » 9,9, ‘\ _ s fOSs rble r Lot ;
P Q‘HJH.— ,,,,, CJ'w i_c.e.J

olse _uer 4y . nf= (1,00,-) .

w3,y
e e (Mr& 06n  _Hhwo l.q-(:;r-__)
i Ta B> pDwm  _the B0 are soft @ En ~ Ma .
% e cen use . _HOET _Lor +4heir constlyents
S PRI 1Y - SR cbuar-kf - i ___,5[90’1-‘; I f’“’ i A : -

N ”
— Bu®  plan s Veellinaon , .. Eu > Mpy

+, - L

T~ regt frome @ L‘M.; abuork 4 jl“’“ﬂ P"‘LM (/\) /\1/\>

constituen i-\f

12005"'1'49 @—D Les constiduents f)u“-' (_/_\:) @, /\)
%r B=pw . “ )

= tollinear

Lloctyotions oroon d (0, & ,0) = Pt

Note Boost in direction orthajond  do L directions
Mes f+’f- n—-u“"r'f,fc_o."l".‘ugﬁy fH--} o F+

> 5 7T



P
PR S
L aener: C,-J—-L7

~(7¢9—

(P."J P-—) PJ-) -~ Q ( )1) l;}) {.C‘ C.a“ffxeo'-r-

whie AL G5 saudl porometar . (adee w A=A

CMbt pckes Hhis  EFT  dlfeet T

® Vsuia HY L We Se Pmra“”..?—

7

e §Co les )

Short distmrace
LW sen Coeffs

- 24 n MaeT
e B -meson

P;L+er mome/\‘}o-

[ nO b A L‘-ﬂ-ut, OoJer '.o-/?
I"V)ome./l“"a.. l‘4’\

'Cc'c— co lines f""”

Er ~ M}
Ve ~ (_/_\1:| NB,A)
My

M, >> mgz ornd  have

CCipam) T (g M)

h Io«g distnrce

o,ae.-.,irars
?QP'V My
ML 2> /\ ?_:A’/\

AT
, \ ?G:\—ML W&,“

]o&'('u.!e en

P A

\v;w? Sepacated
> F- {n a,(t
C-!"'vfanea‘}‘s‘

{:e.r-l-ar La_*‘.‘uc‘ a» o~ - (-1,- "-un L;-‘-c'._;e_

o
wsm

o N

: F_ C—orh-f one,f;t

\/
~_ % 5?'

t

Due:—-—' op [Py ?—' LU‘E

g << o, sl



' 150

JrEaN

V3 ieclusive de oy B> Xs ¥ From.. b > SY

—

—— — 2 ‘t =z | ._.‘na-Aror). ) __;u.-nfn-e.ak. _Ove -

z + 2z -
R j.a,,....4mar:4.ﬂ-_u_,,.,,_,,_£ v = Mg =My & _ _{O y o Ma =M [
Z2-Mg
"Lf'lg -

j,____w,_ _ é‘o,r____m_mmx_ﬂ_ c [ me, Mer :L,__‘%___,_W_-,,____;,_g _

_ _ Foc_ . J"\x M E S x L?1 e storderd __OPE

N il \4>_ W*,____a,__ﬂdus'f' like e .

X _has _hedroas _in _all __dicections drd _,_‘,C_P"QWB_:‘Z._)S; eV

S = Y mx ~ N . s (B> T exclaozive  de Coy
. . ) , ,,M_,,(_g:i‘ —am el -L;t._‘>, e

ek PQ _____,__-( A, A, Jra S o~ @ ( ;\’“13_)_
. Consttvents

e s e L A= ﬁ << |
(]



AT

i Thfrored ,,Oexpraef of  Freedom

-

. modes . __PF= ("') =, '}‘) o __P_t._.._

s Co“l“’)ea—f‘ R (’Af. ..‘;. A) o Q-LAL
L sete @ (x,23)

o ulHeseft @ (AT
Lusoke)

088 shell  modes .

_,,.Lla—ue. . ..,P-L_, > OL. ;lz R

-] 4't — ,_;\11,{' o ..l ;./foﬂ . Lloe -@é ;_C-»l‘ e +J”

:,dmmmmwméﬁ.mmmmmfﬁwf-éklj ‘)

_,7-1—{:”’. Wee -Cu_L (o8 a:fg,s_‘_ _ R
;,SC’ET:: .J [ collineor Pe ~ &N
_ o uUseft Pr o~ AT

. Scergy . A= [-COM;MH .
_ . sokE ?:

The +haor o

So UJE‘“

5 4_‘-' Ay x -C\f'f-;t

Factort 2a0¥%0, Z <L U:

y Leéamef

Sl‘i C(1) (%)

S;ﬂ [y 24 ?—-

At

M

Pe ~ A~
“~ A”

cler.'u-ﬂ-dk -prcm

(_on"‘r‘q vous

L examples

B> )(37)
*DIS 3

E>Dm,
7oA >

“~ ..

SCET

Wer i S Gl

s e



_152-
- __Q_D_“_A‘M M abelled ,___ID_y, _diceckon O
I ‘ e ____,,_NA,_._,A.M,,_vé..{:e.a-u,,—,.,_,H,_G-ET . Spinars . A U'M)_. N

e massless  QCD —gpiners W (p)= L U A>A,_ 'U-(F) #_.L_ﬁﬁ— qj
e (Dl fep) Sleraw) 0

O

o dex 0f= (1,000 erd expend . Awp =P =0 24

1 '?-
pr=_(1,0, ".")_ nrp << B Pu<<. R

FF e o>
-]

I ® P 4__]__”_#_(70"33_5') = ( 1 ! _' 3 ,__,unﬁpnr+c.
53 ar 1 & ?
e XK= (4 :..q?;_) e WMa= X Vn 2O _
- c?* -1

q -
o o Cie\d ___f__'lfe.wf o + <x o



Collinear Sropanstors H___\’ffr‘;&_j—__;ﬁ;g np + PL +le

_ Fernions. LA = e X _ NP B .
2

- , n.g + F 4L E siga(Ap) ..
AP

| e T35 900, T}

.‘_h_C9 [.U.Q,ﬂ.,i.,._ u—«,w_.;_':,;. 5’” - -S._&LV,J_JM_,_@. QD 2 " A

preie _ (b _in Laay _gadge ) e

o __ﬁ___*_ﬁ_,izjgit;;j“_“A___" o e

# _i g,; _%ffﬁ__ z'__{___ nd o ] R
R S . . I - SR " W,

Zi AT A

o '
sk ,_.__w,_:\.»_( ~ A e . noraalire Kinetice Ferm so0 o A s

. « - S ,\7.-1 s ’A —

. ,,,,Eor..‘_,;@ loons _ _Fink . . An ( An, An 3 ~ C -'\1 I, 23
e SR t __ like . ollinoon Aomenta .

e heue ﬁﬂ;ep“'/\w = LDP’ . l’w”"oje—"e-od-f , COUGI-J“:!O'-A‘}-_ ,,..cier:‘u‘v.'l‘c‘de__





