
f-✗ Mx 9 ,

✗=p
= Sap

↳tw:•Fgug=pcgÉ?±¥+bg")
C = IN - 3-Nf p< o if

Nf < 6N .

Feigns = - c¥÷
= 18

solves %, = - ¥d1H
Kph=p

→ -

'

g. In = - ÉibsE

⇒ Jeff Cpl =Ñ- in TED :

***÷:cs:H%:÷:¥÷*¥
.



gey ^ Infrared
← slavery

"

p>melodicfreedom

←
Need

dfdby geyfcp -- tacos) ¥1 .
An intuitive picture of anti- screening l ?]

- g
Nf=o ( quarks screen )

3

N = 2 .

f-
as '

= false .

•
noghosts, ,

choose Coulomb gauge { • no Ao
,
A.k

. no Lorentz .

Eia = Foia

o=☐-
a
⇒ gp

"
=D
,
Eia =2ieia-gfat.CA?EicfAoo= =

Insert a static color change pY✗7=fYI)fal



2. Eia = g f
'34×7 fat + g c-

abc Abi Eic
-

ahrbatrials : E - g

① Each = gs
" I
→ F¥€¥

② QI : suppose a fluctuate

or ñ
""" É-¥É¥¥É

③ g c-
ak AbiEic

= g €32
' ÑZ . É '

Ii-

④ this some produces
E-7×1 ☒ -

, p



⑤ 8. É =
. .
.

+ SEE
,

>

A- ? É
'

Sowa fr E ' where AM É

Sink fn E
' "

-

→ disk of E
'

☒t¥É¥change

To ✗ ¥12
deride can point

tow-A-psthesara.FI#tq*ouli-saeeny!

!

( saving : ⑦ )+0



6 RenormÑzaliiHy
6. I Wilsouianpapotne

µ,
¢u +↳ ni end

.sPa•hhi
,

V14) = - 1m74
'

-1¥,¢"+ . .
.

Iz : ¢ → -4

like afannm②
Ising model 8i= -1-1

⇒ riri ⇒ +

:*

<ij>

paan,
domaniwalls

like f 7120172

☐
i= -11 V47 penalties ¢ -1--1v.
=

plausible : the critical ptuhene
who is the Ising

critical pt .



Z = f [ Dcf) e- Sd%LC¢)
n a

= integrate#x7=fd_☐keih×¢k
m 10h -_ o for 114=-1%7 >A

idea : Do the integrals of the high-energy
hods trait .

¢É=tÉréh×¢u
- 0<1614-51

⇐
-

1-Ikr

I ¢
'

= of>

Skandia -- o
-

.
smooth wiggly
slow fast
light heavy .

zn=f IDK] e-
4%1*1
/④¢>je-fdkfai.ci)-

Asn -HH
=L

.#¢95S
"
= e-

soso.EE]
REEH of
interactions



21¢ ) = tarot + [gn ¢
"

+⇒ (A)
⇐ T

P like Hot}
all possible lens
cmsistert my symmetries ( like ¢→ -4)

Lorentz
. . .

fd☐×L, 145¢
>) = folk ({ cool>1-+ Emily>5

scalar field a
> + # g, 4

' -P )
in a nbg . scalar field 4

' + . .
.

slowly- varying + g , (&
>74

whatsff.co# ?
It must be of the forum

*7

bgQ%☒fL) is He someform

m gu → g.
+ fgn

Stef : change units tomato fash into fn

^

Sasi Snb



b. =bh
'

1h11 < A .
✗ = ✗

'

lb 2 '=¥=Zb

eihx-eihiifdkfey.CH/--fdRib-D(EbY2d)i-ECg+fgn7(oI-...)
④ ¢'=b¥¢<

=/dkif-zaoi-fcgn-gg.jp
"

"¥,¢y
+ . . .]

-

gin = 5¥
"
- "

cgni-S.grend result :
-

9M M fixed
RG flow in I points .

the space of

- go

%
couplings

:

eg ignore fgn . .b . guy na - D > o set
smaller .

1R_au¥



gn m
n

- ☐ <0 get bigger
as b-so

Relevant
-

If n=2 µ
' )2=b→m~ .

s.ofai.tw?#E
dimensional analysis .

different .
M the SL team →

particularly

fu nlD -17--0
(marg

.int?#.ymbeH6dD--4---
-

a scalar

Meg: Ising ( ¢→ -4 sym)
- f. ✗ = E) - aid -1644 )

y F- T
a > 0

High-energy) engineering interacting
f f 's Wilson-Fisher
has a tow f- ¥% . fexedpt .



arrows point
toward IR .

¥,

disordered -
<¢>=o

' ? ?⇐÷÷¥¥¥¥,
""ans

wt
ordered

rates of departure from fried pt
⇒
critical

exponents
-

I. rate of
ni term ←>

correlates

length
critical

same story exponent -
m N scalar fields 401M symn .



Lessing : • Wilson RG = trig the integrals
a little at a time .

• eliminating nodes does not produce any singularity
it

• symmetries of the W
are symmetries of Sefo.

• p, > o →
"

oh,! , D.ME .

"

"

. .
.

is trivial
"

.

in the If valid to A-36 711→A-- x .

sense
that imÉFget 210770 .

•

Tuesday 2pmNextwk :
wed 12 :3 pm
-



ei§cA = e ifdx JINAN

§z = §dtd¥f An" ) him}
is c

= fatty fdt dd¥Aµly1fYxAi-y)

= fatty AµG) JMCXI

JMC✗ I = fdt da¥ 84×1+1-y)
-


