CIRM: Tricriheal po\kJrY\Q( CLQV\S(\’L(/) fransiRon 1n HET
Rl with G.Slkde forwcom)

QONPFQ\/\Q'AS\\\/Q O\V\U\l\aSlS & what 1wl odline

Other =+ (wifh D. Brydges, . Slade)
ntredudion fo o renormol: ahion g mefhod
@\upkvs [ & |
+ (with T Helufh, A.vax\(mjk L\
The %‘ij% of WAO/V\ SOMOIDEMS

hpoen

Plan: 1. Model ond fealureg

o 2. SUPQKUW\MQMQ ivx‘re fO\\ m‘oregemfo\\/\'@t/)
3 Effech\e POKV\H&?



L Model and hehoviour
Finte seb A weith QJ((YQ we[coWS (ﬁxxﬁxﬂe/\.
Sordord lafhice made - ‘5’(3 vy . ACZA
Mean - Field madel = By = 1—x¢3 — f1om now on
)y =

RW: (X)) it %QNU(NLO( (OF Z By (5 1) .
locad Fimg LT,x K 1><t th

E)(Pe&a(ﬁoh‘, [Eq x M\Hal \/kax

nlefoch g Lolk -

Weiakf: o L) = TT PLTQ for somg p [be0) > [000).

EF = @Sﬂ (E)“ NL»

l- m“\s L\O\\/{ \/ow\(x\ote (ﬁ H{’\ T
‘ 3romd WAOWICG] PV\S@ME&

norvolisafion = Sose MW

U0 < [T £, (po L)
TWC&\ M%A\E OLQ()QVLJ on o M@S (CL\QWIRCO\l Pdﬁf/\ﬁ&l )
inefa.Chion S’rrevg[—%, erc)



Suscephb‘\m\?fi X
Fad~to~end ok(fb\mu (0 Z2%):

EX < d T EC[p L
[xPQcheo\ ‘wﬁHﬁ

7L - ) [dT T E" (p ()

DQV\Q% 07[ mo“«
§= [im V‘“\L(P\L ,ﬁz[_”

YY)

6..

Exqu\es &@
\Neqk\a self ~a\/owdm% walk ! P =
Ik X E <o iff vev

(g%, As v=1_+t L\?C ‘- for 9?0 Sl
™ [; - | (05)  + Exdges—Helmdh-Hobs
(Lt((ojt)hF (1<% € B’Brgdtaevg[aole
CEe (J=3) = Cpe
c JC—%BZ ((L% 4 ©PQM

QNG S \QU COV\'XQC\,U“QB F@( @ﬁf\ﬂ E'JOSQWGHCS _



Togenvel model pi) @R 5 050 Fied

h\P(ﬁ eisedions fovaged (@30, =1 from new
dovke icedions dﬁpwcicxkcj (8@)

° W&f&CHW% Se)g-avo\ldi/\a wolk (= Petlic)

Coujecmci ‘?LW a{(gq&&(v\ for Jrvi?\eme“ Wtoae\ (d23):

dilule - =0

< tnenhcal F@ﬂjr (&~ point)
7 (a:r, MFI)

-‘ >

3] 3

¢ For (MGL PO‘W\JI On \_D[wz Curve The &CCAMB livv\{lr 5 JVVQ o
0s fhot o the Stordard Seh(—avoid(/\ﬂ walk.

The dewg\[\\éy s comtinnous across the Blue carye
* O fe od cune (and fhe dense (alqu) the

Sm\’»v\«S imd & s jmz F(L[ma,

The c\evxgﬁg Mo_g_ iove He ted carnve .




A fig Mcnb\cQj \/\JJF the SQO\L(/\ {\W\& £ SR
V\ C& g O\V\C& on - GOW\SS\O\V\ %3\/\1[ Cx\%efe f\* %‘Om
SAW) T d=2.

T (w/ M, Lo\/\vvxawm G S\Qc@ In CH 3>0 SMaﬂ
flae exisls g, <0, \9?@ S 1.

Ggg, v, )~ Cl™ (e RW)
N | Ey e g, L) | T
0
Nuwr\cd\ ?\Qc&chO/xs I d-—Q (D\x?\cmh@i ) SCA[QW | >



Gool & derve fis phog C&uﬁr&w\ n MFT.
@.ﬁwy% (L))

oo = 4T £, L0 (1)

Pop s

V6~ -l 1+ T e £ 108) s ).
( Q%QJ‘\ Ve P&ﬂAhO} \

Then
Ge, tz ¢ ~NVIE (N VIE) -V + 2\ (t\j(\‘\/'tt\) tdt
G o :f Q—NV(H( A\
. i} ks S'W\()Eu [
EL- g e N\’m(,-. Susf%ﬁwﬂom form

@OJFI Given iMe/Od'\‘(yn (S& PH: _tgﬂ{Z_Ut)
CO"V\fWJre \/ (OV\Q ~dim. |«/\L€3m|)

mﬁm wathesl fhen g\ey qgvm@ehq ooy iour

Basic vergion 6F LQQL&CQ ethod: MU MINIMU)
mﬂ |

LML T g
NV o ’ (umro 10 OLSSWRO”&)



How does V' ook

q >
L D)

dense pl/uge el
ficd oider cune

(J[\UCYQ PMSQ Neowy
fiodh-order curye

“v{
/\4

-9.7 D / clevxae MSQ N
/ Secomf—oro\w QU

44 | 4AS

- 23 Y dilih PMSQ Ny’
Second Oy e

MCV;"\‘(Q\ VOW\‘(

Cofy

blude phaso VIO0D, wige dibel win. ot 0

o SRONA-0I0 LW V(=0 VI0)>0 e 8\‘ Min. o O

o thenhal @6\/\Jri \/((0\‘—6:\/“(0)) VI(0)>0 uniq,gl.ym'o

o dne v wnioue gobal in . VI1<O ot 120, Y20
o it ij cwove: VE) 20 ¥E Vi) =0 of 420, V)0



£l ~ { ooy L) s phae

N2 (-9 e Congl OOy CONVR
N*> () tocnf p‘.
N Vi) doe phug. oud R ol care

ard Similar Pormalas Told Ry suchFH\oIM and
oo - pornt funchin.

bms WC(OW\ (&QL(M QO\ ou/\@ lm& l\m\& m
(—} PMH/\QDV\/\m% pﬁfnn;'? %E ¢ 8

Newk+ dervakon of LQP\&& W\"ﬂa\f(}/ rt()\ﬁs%/\ﬁmhovx
e S\Mfk UOCQ S\g) } (OV\SFD( vvuf\ovw
Thig COv\cefJ[ (in leg, %) ((,(k' FZ’)(WL\\ < ko fhe S{WW%

part fol o mwz ndved oml s on 27
Woh2 PR (A O [JF



1. Deivohon of effectie @D‘\RV\}(\O\\
bar s ov\

Exdenor (Grossmann) o cyzbm 0= /‘04‘1*‘0“
S&W\b@l% Y T e all ann covvwmuhy
W\\’ff—“ﬂ, ; SN YL WY =0
Fermionc dedvahve
Oy, (W%~ )= ®--
Uad fo commile W to fhe lof Firt
ot Lof A ke 0,y NXN wmabrye  Thany

deb A = By O, & O, {ﬁﬂ

{ i (;N\‘\(Z“(;Aq&\? >N
- “—’—ﬁ‘\?@wﬂ /

FOCJF ‘L\SSU\W (Sv L\&S (P@S cM E\Q(M\h(m Por

l
 debdep, *@’,A@
deb A &&T o7

vj,_/

ducdve  dxutiv, =uriy,
o



0SS NOS. - herm i Raun VJV
1 A b pos ek e h&_ > i s Con be_ ideafifed
[:S r d.dd, Jy, J5 '-(4>/\<1>)- (Y, AY) ot diff Formvg

w1 ATL

c

Q&moj m\qqm j m&Qchva\c\x S ’&N_Vl

Tb(mg AN (V\omcovmvn) p@\ vmvvua(s in the \(‘ \{’ whw
CDQWEFIQQU\JFS e C 'PU\V\CHOV\S GD& H”Q (b

EMM{Q‘W 5;41 M =T, S on even Q@FM‘

T 2N T
finchon on R de(c)reml
degreL 0
for ! (RPZMQ 5mm+\/\, ond o, ., Wy N Formg ot
{l(w“ g . Hw l PIO) t 9? ‘*DID (ﬂj;) . \\J
FOfmJ [(18[9( ex?mSlov\ ‘ e

{'\M{L S ¥s ge V\\\QO(@&

EKCW‘A ; e_t':: e-EE(fF(’\T/('\{/I = €,~ CP‘CP' Ui\?(\(/ l) .

et - Q—¢‘¢‘~¢1¢2 (l - C{’(\".vﬁz‘%z* QE%[\E\{/L) .



E@Mrjq
| CHEBO? firy < §d¢d§$§3*(F(4§¢>+£(¢q>w>
: 0 —Y

Ths i an %MEQ o He %chi localisahon H/Q@FQW\
W

The forms T, e Powvxoll |vwcma

Wl(%l &Kdnav\%mj

s we Pt need o

@I‘u :'O /Covv\wm:t,t it 1\0 H«QPQWQ"\\
— _ Q Jd
a=2 Y5 % ¥ a¢>

T For FeSPV(R™Y smooth ot suffcient o\ecag
and QF=0

U Fofml wi V=0 Ua&de 0 ‘“)‘L
e\ (\—WQMOJ‘CC"% ?QQ ? )

Sw\s@r“ niecgvc\;\ Q\[QCL; D\X‘\SW M\& \MWOV\ H‘"‘W



LXOW\FIQ
s 'Z(MWMAS |

Thi

—

S iHP(LT))
S - (6,-0) - (% AY) CFJF\PCH ¢%

e‘t’)b\[ Lot Laplaacm Gch% on X V&V\QUQ

Lg(x Q) = A%bc,e éiex
C opraralor f prOCess (K, LQ

g (&, A1+, Mzw_ﬁjf@*ﬂ

CH&%(X SO L) + 7y (3(5( d>4>%\m)
(LY o, e
2'gl0,0) . K@(-)=0
hert £ qlx, &) = Feo ( Ay P(LT)

S M”) g‘ﬂ(ﬂ)
3 e L0, plog ey - ( o (s L




Lowma  [f (AF), = &
0" (ﬁ,ﬂd’) ‘(/‘\F,—/XU() -

I ‘gi ‘““‘ﬂ

MTCVDSQOPK \/OKV')\Q\{)IQQ CbK/VK block Vanable § z

P} Notm A s the ol%ud@vnl Pq onto {f 5 01,
et AT =

¢s¢§ &<kt -G-Ad) &-4B -(5-AF))

mean O comshmjr

=(g-k$, &-AD)+ (5-Ad 3-AD)

-—,, _ _ ————

(4,-A®) N|5- Adf>
2 RHS = ¢ @, -0d) - (f,4Y) y

S 036395 %3 o Nﬁirﬁ/@- t (z-/y@) @-%)
S AT g

—




SU\IOS1F M\V\g H\\g 4% e PVQVIOU\S HAEOVQW\
SO‘EU Ly pLLA))
- U 498,90, - (60) (1 4Y (43 A9 ¢,

20y

(Q?-"’
) fdii%z_?&%{ (7025 st 3s-s.15.)
22 ¢ X My
U P(C‘)Xd)x _(_&[Jx\h q)a d>b:l

faclorises 'IV;(; pfo&ucf ', -
Detn~ Defg VR~ R b\f)
V(33+3%) &F[ dodd (a\pg\(- )@a '@’i)[\%a PW@’Y%@ "

)J ¢
R

fact RIS % indad Ruchion ofF 50+3%

—_

e



P@p VIt = £ - lo%,(P(O) + ofp(s) e
fleok By fofocf suffies fo b 3
s IEENA o
PR 'S'(E@GF 4) w g (£) = e"*plt)
- —— [ped)- Bléalv)
3 RHS o )= - e"g‘z[ d%d? eSMC" (5'(4747)
C

— (DVLVU‘ +® PO((AT C®6f(l4’i V\CiQS Cm& use deV\
of Bosel Fundions

Exeicise - Find @(()resg'\ehg i feme of V F 6 o , of a;aéa

o insered s Ha V»%M in &)

. Um% H@ (xpv%s]@(/\g o[eﬁ\re }mkaroj UQPXQSQV\{UHOV) {:Q/
60 POM fuchon

) ml""‘]
—

(Ut ) ds)

’—@K BESSQI ]EW\CL\\@V\

Y



