IT. Properhies of the SCET La.amhg{m

Residual qokge \WUairi e :

The SCET La.gvo.u%imw 15 no Lowag :mar‘uud- wuder
O.xBH-mxs Local qauqe ‘ha.&s-?-o\'hq,(wk»s
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The Touner frausforie ﬁ(p) could contoin wwodes Wit
arbitvary Leobelida (IucLuJJ:hﬂ hard oues), whick would
mit wp Hie various wodes w the EFT. However,

+he SCET Lnﬂruﬁ{m 15 (wvariaut (order bﬂ order 1w A)
umder @ oek of collinear, auk-collinear aud wliva-soft
qourge hms%cxuo.i{ohs) whack preseive e ch,b:ua Profiexﬁes
of 4he various Helde. (It is also tmvariamt wnder
%bko& qoirqe ha.us{ormh:ous , of course.)

The oppropriake forue of Hee vesidual gouge Avaus-
forakions cam be obtaiwed by performing suitalde
expc.melows i the QD reabows shown above,



Colloear  gauge hausforwcations:
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The Lost relakion com be rewritten n 4he form:

U

c + 4 +
nA) = Uel) nAc) Ugt) + = Ul [ 0Dy, 0, U]

The wltra-soft fRelds do wot transforus ok all:

Ue
“%(x\ > Y (x)

! The same is true for
At‘ () _; A 5(")

awk - collcnear felds.

The colliwear Wilson Liwe {wcu\s%oru&s 0s:

Ue +
We() —  Uex) Welx) Ug(-en) = Ucl) Welx)

Cousider qouge Hvassforuahious
Hat vanish af wfiuity



Wtea - sofh qange translormations:

Uus
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The colliuear qluon field tvausforns ag a backgound field.
The  ulhra- soff Relds Avausforie in Hee wsual way:
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Ats (x = Uy (x) A& (x) U:s (x) + g Vs ® (af‘ U:s(‘))

NOR M Ha.e, wULw UCLSOK L:u %msforus a9S:
Vs
Mol = Uy ) Wel) Uy ()
Tus (—ou,ows -ftrow. +Hee ‘Foc“' "'L.q} Hee 3(}4.0& f&l&s :b. e
path-ordered exponendial oll Lve oF Yoo same volue

o(- X.:

k Uus +
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T4 :.S s’cm.-‘.zkﬂovw& 49 5“0‘-‘) 'H“A* ﬂCc" 4Cu.s "Lu-us ;3
invarlawt  wuder Hheee residual qange trausfpruahous.
Note, w pqrﬂculnf, Hat (as Ai{-fue.w\{a.l. operators )
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ng,
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Dt grAugtd = Un) (Swd, ¢ gyneAgis) U
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— Uy ) (20D, + gon-Augtxa) uts (x_)

Nowrenorialivabon tHeeorew:

There is o (wporfaut difference bekweew SCET aud
HaeT. T He absence of whhra-soft uterachous, He

ebfectve Lagrawg e

Lty = T E D 5 00
v (Foadtu)eo X J dt (WL BE B ) (eeti)
+ (pure qlue terus ) B

is exact o all orders iw A, le. it does wot veceive
awy pover corveckions | I fact, Hus Lﬂ.a(%ai%




does wot Cowtarn oy Swall vahio of scales wdike
w HQET, where 0D/, «1. By a Loreutz looost,
o stk of heghly boosted collcuear parkeles wity
wosenda  pho (54,2 cob be housforiwed b o
set of parheles witl wouedkn AR~ (3,%1).
Tlas | He L&zrwua(m ,Cc 1S, W fact, cawple.l-&l.;
guvalet to He QD lagaugiow, aund as o reselt
its verbices do wot vecave awy had w.a&cldwg,

covtechions .

Rewarkaboly , Huis statewent rewaims true whew wim- goff
(wherackous are wcluded.

Reparavelerization (wwariauce:

The cloice of Hee lLaht-Like reference vechors wfy wM
(w0- ﬁz, nf=2) in He coustruckon of GCET is not
waiq,uz. For instauce , one caw vescale:

N U U S U (m)

(with §~2°)



One cam also rotate w* or & by swall ammowds away
fooue He 2-axis, Tw infiuitesival foru.:

vJ‘ — h,h + A'; (I) V\,t‘ —> h,h (E)
At — Rt A" — wt+al
(AL ~ 7\) (K.LN ')\)

The wost gqeuweral dansforuation is o coudotnakhon of
these Huree.

The SCET Luﬂra.hﬂicua. 15 wvanawk wuder Hese
reporaeteritabon transformabions as a Cousequence

of Lorewky (woviawce. The +rausforwakows (T) aud (T)
reloke e coefficlewts of opem:"ors axfs{u\g ot different
orders \au A,  Twanauwce wuwder l-:,pc-][[' -\-«msfoma.-l{ou-s,

o Me oMer haud, wust be sakished oder by order
w A,



