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¢) k- collinear veglon: K'm (1,3220) Q

We fFud o Qua.logows coudy Lbwton :
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Swrprisingly , Hhis does wot repwoduce Hhe exoct vesulk on

p.4 (lecture 3), ard uncaucelled IR divergeuces rewacu.

It follows {let we have foiled +o Io\ed{ﬁ (ot least)

owe velevaut reaiom. Coudoiuiul e Horee L°3‘°‘ v He
coefbicienk of Hee e pole, we qef:
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d) | whe- solt coutribuion :

There i o showg Plogsics feason 3qqeshug that we
weed ocuwoter wode, (Cowespouuu-j fo a Wd'uw
ﬂ%low\ w e kow—auum e?{ecl{w. ng, An EFT
bult out of colliner and  awk - collcnear poH-&;LCS

would Cowtarn two d‘:s{su.uc" sechrs, because wo verhces
couneching both types of parhrles are allowed :

Pr t Pi: ~ (111; ’>‘) l«.axro“
(NN ()

Physically, it would be stauge if He two jets
coudd wot nterack W He low Quergy JcLeorJJ Sluce.
fey need to neubalire fheic color. The " largest '
on-shell uwode Hiat caw comnect to both colliuear
ond okl - cdlinear pacticles wiotoout ‘hHuﬂ Heewe
far off-skel s te ultra-soft wode:
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let ue ovalucke Hue uU‘l&-soﬂ’ condwilbuhiow to Hee
Sudalioy forw fackor: I~ (007 4 Q
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Adbivg Hus result to fie expression ow page 2, we Rd:

ol gt gk 4 e ot
ZQWQz ZXM 3 ﬂ?z-l-zlu?:?:-ks + O(é)
hard coliwear — amh-colliuear — ulbra-soft

2 2 1
1 Q Q x
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Tuis agrees witl fue onigiuak txpression ow p. & of lecture 3



Cowtuenks:

The JLLOW«PO%H’COVL O{? Sudakou double [oaoxu'hhus (who
o Suse of logaritluss dependivg on o siugle pPsical
scale requices +the presewce of Huee covtelated scales:

lfaa scale
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Effechwe Laatmg:a.vx of Soft-Colliweay Effechve Theorj

Owr goal is to conshuct am effechie Lagramgian budk
ok of cdlinear, awk-collinear and ulba-soft quark
and gluon felds (oud ghost flelds), bt we will wot
wede dheve ouk explicitly). Mowmewtws cowstrvakion
ollows Hee -‘-ou,owt‘u.ﬁ lwterachous iwol,v:ua dofferent medes:
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I suffices b ohudy He lograugian of colliuear and,
wiva - soft  flelds
Collingar quowk freld:

The spinor of o kiakla Mjeh:c (alauj 2-axs ), L;‘a(d'
ferwon aadisfies:
P uG) = m us(p) ;o M= E=p’~ P3
= “5(P) ~ 0 ("“P b ""/g conecﬁbhs)

Tn analeqy with HOET, we idewhfy He (arge ond suall
Couspoueids of such o spikor wsiug Pprojechion opeibrs:

?hs%& ) 'PK=RK (TP-w= XOP:Y°=’PK)

S
witle:
Pt Pr = {_‘4“‘3 . _2*;'”7 = 1
™ 2
Pa=Pu, Pr-= (5 } ’Pw?r;= 0 =P 7P,
We A&{—{we,: / modes restricted 4o collinear reﬂa'ou,

?.\:’Puml’c) ’7,h=PW1kc

> K, =0 (%, will describe o colliwear
£ M = O quail 1 SCET)



To derive Hee (Powser caw-h'uﬂ i ,>\‘ Ve cousider (wn,ss(l.ss

gwﬂw{ok): “PR'*EP""ﬂ.
2 --urx v(
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T+ follows  Heet: lasge componeds ) siall cowsporets
/

v )
5. v N, Ma v A

Note it these vules do wot o4ree will, wowe diasew-
sional oualysis |

In aualogy with HEET, we will weqrake ouk Hhe suall
CD(»VOVLC\A": %hm«iu&&ew E,l-l-oalg.scr(loea,
collineor quark in SCET.



