











































































































organisation

Blackboard style lecture will

post notes on indies page

just immerse ask questions

for use chat

2 45mins with 15 minute break

I'll assume some QFT knowledge

chimney

The µ fddijd
4 2e

K

Vaccination on Thursday



Soft Collinear EffectiveTheory Scot

Bauer Fleming Pirjol Stewart Zoo o

Outline

Lecture b

Introduction

Soft EffectiveTheory

Factorization of soft j's in QED

lecture 2

Momentum regions in the

Sudekou form factor

Soft Collinear EffectiveTheory

Factorization of Sudoku FF



lecture 3

Applications factorization and
resummation

Endless possibilities
Event shapes in ete

get cross sections

PDF factorization

Transverse momentum

resummation

Threshold resummation

Shape function in B Xs y

B o Xu lu at smell of

Exclusive heavy to light
decays B o K lie



literature lecture notes

1410.1892 172ps 1803.04310 57ps

i
will follow this

Other resources

TASI Lecture notes unpublished by
Bauer and Stewart

As scales become separated EFT lectures

by Cohen 1803.03622



Modern versus traditional EITs

Traditional µ

Euclidean EFT
µ

µ
KIM

e.g integrating out

heavyparticle E here

Leff G IM Q
T order bydimension
derivativeexpansion

only light dofs

T GIM M Ooh

Factorization Inn
Renormalization group evolution

anomalous

d
Ci Cj Tj

dimension



and Resummetion of ash bumf

complications in modern Minkowshiau

EFTS

Not all components of
momentum scale the Seine

e g wourelativistic particles

E n M IF I

Reference vectors to split
moments into different components

e g pf Ms uh rn

p
reference Vrnfl 0,30vectors



cannot simply integrate
out

particles E g b quark in HQET

we split field into modes

corresponding to different mom

regions

e g 4h t Ge t f s

Sometimes several fields for

single particle

Noulocalities associated with

directions of large momentum
flow

PDFs involve operators separated

along light cone



All of these difficulties are present in SCET

To simplify things we'll first discuss SET

i e Soft EffectiveTheory and derive a

factorization theorem for
µ
softphoton
radiation

of e e e e t Xsott

in ED We'll show that

y
Ev v directions of e

T Tt Ime Et 3 ST Essen EY

This fits nicely with T Manuel's lecture

since SET I H Q ET

T more preciselyheavy
e theory



Soft Effective Theory

P M Ps Es Cc Me

In
f r a Ey

p w py
me

EFT for jets Av Oran
Ike t

Lyett Ct Faut t L
the

d 4 n

T
Euler Heisenberg tmF



ptg ptg or a

H p mu

Elk Ifk 9 teth

g k

primum with v
2 1

A Iptg
if 9 tm

ptg
2

m ti o

p't2p Stef
O

u X T.qt.io
in

Pv
Properties

X Pu Pv Pf Pv



Pu Pu Pv E't V
L

Arp Prfie Pv rig
r ie Eru Pu I

Construet Left for this amplitude

Propagator
g

vertex i sieve

like HaET

L tin iv D h



hr is auxiliary field with Pu Lu hu

can use hr Pu 4

Need 4 exailery fields
i Dn ich EA

Leff E tin vi Dhu 4 FYI
i l

A Lint

interaction terms

o.vivishi.ru
V

V

o does not copper



v way'Ve Dime Ind

b r r a B

DL Cargoheist's liq I h h

L

the

Matching
1 1

QED Env GR

I aprdme.EE

Wilson coeff is scattering amp w o

external photons



Define Wilson

f l x exp ie
ds YAK tsui

X
x avi Vi

Y D S Ix J 0

Redefine

hr ex Si ex h A

Lagrangian becomes

him iv Dhu I St i v D s wi



Ii iv on Ai

je interactions here to hint

hint copy
h iii ii ri

O

Stu Stu Sv Sv

Now compute of e e e e TBH

M is Ip trip u hip nipas y a es

Capp r f me 313

Xs 1 StuStu Su Su I 07



For cross section we have

J Hf Ex 3 me µ SfEs Et n

s Is Xs 1 SI SI Su Su 1021Xs

Es Ex J

S exponentietes

I exp 5
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