_S__ina'\'vix Bo:‘s"(&f‘_fur E#gc ve Eedd Theovies

cPirL

’jo&o PeVe‘“(°”es

phonons il Elias-Mivd | Guerrieri, Hebbov , Vieire-
piows wilk

Guevrievi , Vieiros

’(ODN( —b %\LQef—%np\V\‘EVIS l,o‘(“n Guevrievi , Vieiros

?\\D‘YOV\S wiﬂ‘ Meinevi ) Han‘ua ‘Hebbnf , Kot feev ( to of?ew)

HEFT 2021, Hefei China 16/04] 2021



\/\T\[O A\u(:ro\/\




QF T Bﬁoo’k’\va.‘)

Goal: wmop oul  the spece of QFTs  and AU&QOT

V\o/\?e,v‘“u’boiﬁ\le methods s compw's theiv doserwlolas,

U V cowy QsTion

CFToy
va‘iv«a Tl'\e,o(a ?

QF1

} EFT .Fov TO‘V\T;MS
- GR + h.’akmr dovivalive

covre C:\’(OV\S

EFT { CF T «— Sortlimes - Free CFT
(Q-a, G&lsfom \OQSQVIS)

S-ma'\?:x BongrvaP o.\xrvo&c\r\: boumo\ the Spoce o,F theovies
b/ im?o%imcd_ 'H\* FV“V'O:PIIS o][ LOV,U/;FE (V'Vv‘V'.O"‘m, CMS»-Q/:‘% omdl. um'-[;rf%

SCQ:“JLV'"V‘% wwrﬂ\t\oéw [offl (ﬂ(ﬂo\ - ruw (nMVNV"m»“ D?onadq]

own



Out line

= IV\‘IVD AML‘\TDV\

- S wpv K\»\I(To ns

- S- WIova% Boo‘\'sTVa? Vavie w

[" M&SSQLsS ?iows }

~ Diswrssion



ivv\?t1

Waxime —=

Su ?3[8”/"“8

D=10




2 - 2 Super 8r0~\'i75'4 'Scoiﬁevi"%

PL‘ ‘7)!'\ ?‘b | 5 . Lvmc‘hov‘ 9‘(: S=- (F\*‘Ft\z
C¢bs3"'\'a YW\ t- (f\ -Pb‘)
2
Ag_so =RMA(s,t, 1) o -m
by : St+t«u = 0O
V- c,tor
1 P, fived bg Susy



2 - 2 Super 8r0~\'i75'4 'Sca‘“evi"%

S= (F\"'Fl.\'l
Pﬂ 7},\ s . 57,,\,.1“(1. Lvmc'{'l‘DV‘ of t=(p -[“Qz
CVes" 3 2
u=(P, -Py)
A2H2:R4A(s,t,u). St+t«u = 0O
t
P‘(.z— c,tor
1 P, fived bg SUsY
FD Us on Ckmvvld ScaaD«V' T(s,t,u) = 34A(5,t,u) — 871Gy < ; + Su>
T(s,t,u) 4 L 6
TGN = 6477(5, = (9 tu +@¢p +0(s)



2 - 2 Super 8r0~\'i75'4 'Sca‘“evi"%

S= (F\"'Fl.\'l
Pﬂ 7},\ s . 57,,\,.1“(1. Lvmc'{'l‘DV‘ of t=(p -[“Qz
Cos3™ g 2
u=(P, -Py)
A2H2:R4A(s,t,u). St+t+u = O
t
P‘(.z— c,tor
1 P, fived bg SUsY
FD Us on Ckmvvld ScaaD«V' T(s,t,u) = 34A(5,t,u) — 871Gy < ; + Su>
T(s,t,u) 4 L 6
8GN = 647705, ° (stu +@ip+0(s)

T
Wfﬁsm C,OE#\‘QQ.M’I-I'

EFT S = 14381:!:% {(K +#“1: {RL’ T ]




(e'™/3 e7i™/3) & 0.1389

t: xs"' i/as

TA

1/2 LS (6)) e
R Z PR T S
96 24/3

~ 0.1403

9s



Dis parsive Lormulo

1 >~ d
/ g—gImT(s+ie,t:O). 20
0 <

a:327r8€}34
\fvw
o 6 o
_’% [; Ss-l' O(S‘) <+ i—QDO? n EFT
\



Dis qu sive .(:b( min Don

1 * ds .
a:m/o S—SImT(S-i-’LE,t:O) 70

= % 5
B A R ISR b B
DESERT SWAMP GARDEN

1
o +
x
N\
X

/\\

. 'Rmﬂ(éﬂl im
fovbidden by 7 o
A(s?evslu .(ovmla- : 0



N\LWMZW CAQ /S—VY\QTVL Boo%ﬂ;ap

——




ALGOR\THM L? Rudos, TP, Todado , Van Raes Nieira')

y (Loganl® _inveviomes
1 . \l\]‘fl' okuv\?l\t.\okk an S;\'% Obe?ma ) C\rossim?‘_i MQJ

| Low enecqy from EFT

\(T\wo Wal

2. Ivnros.’; \.)V\ito\‘(d_ka o{: Q,ac\/\ 'Pm

3. MH\ I\ miZ2e o~ Linear obS‘chmkﬁl o{, ‘H\O O\W‘PQ(T(AAI




ALGORI\THM L% Rudos, TP, Todado , Vau Raes  Nieira ]

(" Love V\Ti AT e

1. \I\]Vft— o\uv\\)litwb\ on SOT% obe7(n8: ) Q‘L"S—Sjﬁ?{‘é MJ
) Anedhicily
#Q{ ?O\‘IV\W\:GVS ~ N \ ’w%‘ﬁ—&ﬁw/—m

2. IW\FDS_& UV\iE\‘(\T\_ka O{ Qac\/\ 'PO\‘I‘EJ wWoylZ — 5?‘" 15 L

Linear &S‘cf\lmkﬁﬂ- o{, ‘H\O O\W\PQ(TULA!

3- Mihimi%& o~

L‘. EXTTOFDQO:C [— — and /\/ —> 09



L Al

ow\ci crossiv\a $/mm eTn‘c, alSalz :

F(ee meo.wut-fs
T 1 !
_ 4( - H 2 a b c
=S + (pA+1) Z a(abC)psptpu> -
387G N stu, 2L e S+t<u=0
SUGRA ~ ,
UV completion
’ (o [XF = i]

-
f(S) _/‘n/t_‘




2. Ontarly  conshrends
g [158 Bevn n.‘l'oﬂ.]

Disc = ——> DiscA > 54/dLIPSA x A

4 4 _p4 4
§ Ris s two ptRiwo pt—3a = Riay4 X 8

two pt

lei Vc"lé. OJC Ay =RYA(s, t,u). <= Uv\"\ro\\[-’&x& O—‘ T = SqA(S/‘l;u)

_.7 \SQ(S)FS 1 ‘Fov \K: °%4,-/@

s70 [qrid)

- Ggg_nbouke\r FOI/V"’W‘""'Q

: 1 7/2 t=-%0-9
_ v 3 230 (@) [
Se(s) =1+ 35w /_1d93(1—a: ) 02/2(1)T(5’7i)’\ w=-%0%%)
Cos GN et

angle



3. Minimiz2 X for 2ach N and L.
—» Semi = o\.o%\‘m_]l P‘roa-www(v\a’ SDP e) [’\‘S Simons—&{givxx

Omin
A
N
10— e ————— ‘L 94
18
0.10
13
0.010
1 l | .
220 L




Exﬁa[»_oi& [ — o oand N — 00

Power Law Fit converges to
String Theory within error bars

e’ = lim api (N, L) ~ 0.13 £ 0.02

min

L— o0



FMNQ Rn—s«-f“—

Primal for various N’s

Forbidden by dual
arc argument







"T ’lT Sc:i“en'ﬂa_

T L
= TS5 = A(s|t, u)0u0° + A(t|s, u)656 + A(uls, t)d%6;
T T° CVo ssina t A (sl w) = A(s[ut)
: 1 52 o —t —
A(s|t,u) = fi,% + 7 las2 + Bt +u?) — 3297r2 log f_; - 967:; <tlog 2 ulog f—g)] +...
G - ()
P;\/S(Caﬂ N;ISOW qoeﬂﬂ‘o;lm S F\WI \9} wni Yl'-G_ ov 1‘ loor
. Weinbery ‘73]
FVOVV\ H‘L SU(Z) g‘\_‘o‘_ﬂ QTD\——V‘ (0&.',‘\ . [Ga;sechﬁwﬁ):x 'zﬂ

L= jlfg tr (6ﬂUT8“U) + 81 [tl" (aHUTaHU)]2 + fg tr (aﬂUTaVU) tr (a,uU’rauU) +o

i

piow Aeuy Jow nw\aa consknts VU= zx?<—°;- 320‘“1('&>é Su(2)
c.omtwj o\ \JiQSov\ cbe.&:oie_vx‘\—s —f“ X



QCD from ['35 Bijrews, Colowglo, Eeker, Gassr', Suinio ]

15 B
04f
02+
™ 0.02
(0
QcD s e
Allowed
24 "
91
18
15
12 B (”M'w(%)
! | . ™ l . | . | . I
001 0.03 0.05 007 &

-0.03 ./ -0.01

o(-l—Z/&?O

(B>O

[Pham \ Truovxa_ 85 ]
[AAavnsl Avkani - Howmed , Duboisly , Nicolis | Reltozi /06 ]



D'Lscussiom




M gowm.mio\r\ :,aou&ot be \M“a u.szM.

PR\NAL] — M.Qotdm{, EGumien', Howvich, \l\‘ei"a’2°]
iV\Lf.msima, J— [\-h Kv w_zey\sli,- /21 ]

pambe ot = ’

pover ;uKZT :—::1 Cxdlided

ExfsTm% did malhods only wse T {20 wilead of

S (s)\ <1 <> 271Im 1((9 > \qfe(s)l1 [Sc“) - 1+:1(€(s>}

EZ—D B),M%—Z?M. El(as M,Vg Rnﬂﬁ%%l R\emba» R\Va]
[20 Tom;/ VJ&V\? Zhon ] 4— Nnx* Tk

[/20 CaVon-HMo'(' ) Uaw Duoﬂa J
[,20 AwKAV\E = Hawﬂti ) “umﬂ& 'HM,\a ]
[ 21 Coyon- H\AoJf, Mﬂio\t) Rmstl-’le ) Simmons -D‘A#,-h _)



Fu\mfe wor K -Fo\/ ?V‘m\l.\'('o:k‘.ov\ojx swﬁav(na

= Other sfacafme dimen sions
|

D=1l M—‘H\lo\fg =5 X = -27

q<«<D <« ID gn;Ma wa,l,mjfﬁa,_ ons =2 Kmin = ?

D=4 TR divergenas

- IV\Q/C\&T)—'L f[; {Vown BQM;K Hoﬁl })Vod.ukg'how

ij b= —é—- > R, (E={5)

2 1
\Sz(;)\ S /Q_SBH(EJE)U

othevwis2
[/08 Giru[unzs ,s"-JW'CKI']
~ Other Wilson coaél\'u'_an <

[ /20 H-Lbbﬁvl Kg\/o«T@&Ul TPJ

— No SUSY.
[ ‘21 Bern, KosmoPoulos , Z—hn’boeclo\l]




COV\ we N Se\rt oV ‘\VuFu( W\o‘-‘i'svs '\V\‘l—o te  S- n~uix Boé\?\—h%? ?

CF Tov

QF 1

EFT { CF 11 &« Free ceT of GchlSroV\l besens

§P_g€tw>-0 Jgmsi Tl Q{, T):, '

{’\9 Ka\Va-T-eev , Kut\h ) '_JF]
["z0 Kavaleev ]

QA'C»LA in L/D

[7“ Komovgo dslar Sd'\wl'mmevl

,US"/"a_ »ED(W‘ rF’“_j"o_—'é on~d

Y@S) ULS‘I/V‘a ci\,aofl’ov» Sc_o\ﬂ_o.\/lMa o-w\f)

vess wilh Kmieeu’ l"\wum[/\«») So]r\w]

l:i\n ?Voa



/\M Tou |



