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A BRS Rosol.to Holography & (Matrix Theory

based on. 2410.03577, 4506, 17720 with

Chris Blair, Johannes Lahnsteiner, Niels Obers

8‘- WOk w2 quress with Dawid Maskalaniec & Utku Zorba

based also on Other recent works -+ ufcom{‘nﬂ with

Stefano Baiguera, Eric Bergshoeff, Jan de Boer, Paolo Di Vecchia, Stephen Ebert, Joaquim Gomis,
Troels Harmark, Kevin Grosvenor, Vendela Kennemyr, Viggo Kraft, Yang Lei, Luca Romano,
Evangelos Tsolakidis

See aLSO Troels Harmark’s talR -tomorrow



Non-Lorentzian Pesp&ttm on ALS/CFT

what is non-lotentzian?

asymptotic behaviors of €.4. AdSsxS®

wh,ﬂ S this Pperspective important 2
BPS nature of holography & matrix theory

What can we g with 1t ?

classify hologr@lrgj in String theory
rerisit BESS t‘,onj‘ec:!:uJe, for Mot 'meoly



o

\-‘

p;l (‘Q

»
/4 e -
- » nl2 i
-“.'4-‘ s ool .:-.J
! Ve
o.‘
,‘A.r‘\f‘ﬂ.. L,
,“-m | i B
\ | - -
-t ) .
‘:_‘ i " FH
e ‘P&\'-\ ',F‘CC'- ’
O
" & .l
PR "
("- ¥ L v’
C P |~ 00"
oy, v~

. o
['\_l‘ |.1.- i
ar 1 5 “~J
4 ‘]"'_".': \© ol i A » ,'L ™
‘01‘ Yo _an ] e, =
v . o, '¥I 1 -
, A fLa I~
-~ ‘\'\_ 'f"b“"
&“ L-’\ v I.-
"l — '?‘ "l‘

“an AL ) o u'
etV V' A S
Yiuwh L.
T \ - AU X

s ) WA ) YN

. 18, J

nl{‘j»ok <l ‘_} Y \‘ .‘-.J‘ )
\ 4 %) -
d ; L] 5 hJ J
7;},.‘»& \ r-" nr") -J
r LS ‘ 4 > 0
'\ o’ . g 1A -1 W A
(‘S) P Pl
‘. n ) \'
f‘9) rl‘ - -
(1Y>‘: tl"l')"‘ ) i
e
4 T.:_\ r ‘\I*? ‘.“1 \
L TR /
ra o
N v 0



~ 5
Asymptotics of AdSsxS
% classic example: FHSs/CF T
A3 = 25 (~drdidi rdals +d3 )+ o (Ar e s

Cs4= e\t«ewao\x A dac® -

asymptotic “10p Galsler-Like
n]ann'tlj
e ﬂalss
AXY),

hevizor Carroll-Gike

‘W‘hAj Y2or— Lor&n‘tiim 2 2o 10D wmetne olcscri?tibn

W—f&&t Gralilei-like / Carroll-Uke Poost -.S_ljmmctrlj?



Probe D3-Brane

'L

b_,\] d&(w’zd{;-!--—-—g)( ,575)(‘+'F;<[$> + 3s cx"'jd U

=4, 97
. Statie 9“”53
&N,L\qu- ( X 9 X + """ Fa.b F ° xo, ""U_ oo 2
non-abelionizationr —~—— AN'=4 SYV]
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X' eD
SSy=- -———So\"fx Vig 9% Grbler-Ghe L,‘
boost

./V::A.I: \Sym Sees TO—D Gal'\'Le'i—-L‘fke q@mcn:l,’ [Blair, Lahnsteiner, Obers, ZY ’'24] [Guijosa '25]



Relation to Motrix 'Theog

[Banks, Fischler, Shenker, Susskind "96]

D-porticle case: M= SYN2 on T3 2> BFESS matrix. theory
carapped] o :
D2 branes éD’v\’\- @ ~—, ‘DD—Pam,cbes

Newton-1rke. instantaneous force.
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e& =13 w 2 88 M“WH

[ltzhaki, Maldacena, Sonnenschein, Yankielowicz '98]

2 1 Y LMS&-M BRS
AS = - 25 &t + (Al el Qg )
cm-grmlbj .S'tﬁ‘nﬁ
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Probe DO-Brane.

assuwme zo s tonstant

A3 = - 25 4 + L (dre el )

N og— Type TA gsff:ers\:n‘tcj
mnrte SF&EA Og U‘gt\:t C

S oo ¢ W

w'z.
Cy = s At atrix O-braxe r]-heoﬁj (MoT)
-3 air, Lahnsteiner, ers, ’
e§ =& ﬁs ” ) ?Gotmis, Z\C’)PZS] o
. 1 Cz ‘0 1

= — T w2 — T—< X =

Cre 'mc.ja\t,\] X5 — X3 Wjal 3 72 S
2

— 1 1 ,\] 2 4 =2 ) _C o th-t,cjduje

=== \dT—— |cX; —1X> 4+ — \dT X
Q-—baa c{ ..L Xz ~eoe—obelian _ )

?5?55 % :\— j T i > BFSS weatnx —theorfl

[de Wit, Hope, Nicolai '88]
[Banks, Fischler, Shenker, Susskind "96]



Probe Strinﬁ

f‘mdamen;h:d Stng in 20T

__T[p
S = zfcfv@,,x’“ 9"')}

i T [dr (A%X°+ 8. X" 2X"+8X 5. X )

(Gomis, ZY ’23] fwwlamen;tal sth'nﬁ 7 M@T

T—alu.o-ljze Xo : 6 =— -_—l-— Sclz-b' 95X" Q'D'X/n

tensiornless Sthing

[Isberg, Lindstrém, Sundborg, Theodoridis '93]
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Holog ra,phg ‘throufj h Lookfﬂg-&lass
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IKKT on
mstantons

time ke Space Gke
{1 —dual /1=0 {=—dwal

N>0 | [Hull*98]

[Blair, Obers, ZY ’25] Galsler-Like

CDW”UE BPS ljm‘;-ts [De Boer, Dijkgraaf, Harmark, Obers]

[Blair, Lahnsteiner, Obers, ZY '24]

cjencrali zed TT
e
Yz -71
et -hotizon U EPSn
Livaits —

non-Lorentzian holography ftom top—down <

[Lambert, Smith ’24] [Blair, Lahnsteiner, Obers, ZY ’24 '25] [Harmark, Lahnsteiner, Obers '25] ...
also a different proposal in [Fontanella, Nieto Garcia '24]
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Intermezzo: M'Theor_q Upb‘ft



[Susskind '97] [Seiberg '97] [Sen '97]

DLCR (V-Theory

Piscrete L‘: 3 ht Cone @uanﬂci‘amb‘bn.

dsy = 6" (Rdy+C, ) + € 3 E oS,

Compactify O~ 00
Re= 3 QSCEJ Wn{iwite toost
AS,= = 25 & + (e g ) DLCR. M-Theoty

— @3 i - 1 N
C1 ~ s 4t ) —>oo - GIS"— 24X dXT+dX dX

e@;gj’%’cjs MOT —< M cﬁf\‘coc\:fon (5,":,%?):1.?()(-:%,%)

koluza-Klewz 7modes wn X™: BFSS wmattix theory
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[Banks, Fischler, Shenker, Susskind "96]

BFSS Maotrix Theory Conjecture

¥ bound-state of N' DO~ peiticles in (VIOT

Shrzs= -{i'fdt -br{%:, X+ [X, KT+ Sormmnic Gec:bo)'}

* suj:enjmufton With P_ =-%’: m ~>LCA M—-meory

Sy = 24X dX*+dx X _.
e

-—

N => oo : B becomes ContinuouS —> aleoo@ac't?f‘\axhon.

—> o0
N —>

BF3S matrin "theorﬂ M --I:heorﬂ I :Sl(a't Spacetsme




[Douglas, Kabat, Pouliot, Shenker '96] [Becker, Becker '97]

‘Jest: Zikonal Scartering

¥ 'Fermom‘ ve BFOS matrin 'theorﬂ

apliade. A = (0] ¢ et

-t-—;o—:::

Qz> = 6{8

J=fd-t ViEevt) o= 'EE‘N'N‘T?” -

X fs
Efj‘ectm wqumj ﬁegg ~ Ng &:’.35 0s

volid for fiste N & small'R : 11D SUGRA nwalid

howevei~, SUARA seems to work ot 2-52 scattering...
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[Becker, Becker, Polchinski, Tseytlin *97]

Ny~
Supergrautton Scateering 42
£
X pertwrbotive 1D Supergrasity Spegmnen T Do
b P
Aichelburg-Sexl metric w"—“-]%-?‘
u‘ﬂ S\?@jmﬁ’anl/M:> N,

AS, = 2dX*dX +dX dX + ~= (X))
k".’:‘face_ljke.
dim. reduction in X to IO

1m3e-—M BRS
A3 = - 254 + - (dr e v
- ) ( 8) cmformlbj .St'ﬁ"ni
= — at -
Cs Js 4 w;.ﬁ. N) AdS. wﬁ"mﬁ
L

3

V) - theot
back +to hobogroq:hﬂ: Ys<<1, 83%3 >>1 J

mismatches -for S>3 ang:ti‘-tudes ... [Helling, Plefka, Serone, Waldron '99]
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[Blair, Lahnsteiner, Obers, ZY ’24]
[Maskalaniec, ZY, Zorba, WIP]

Non-Lorentzian Suyer@ram'tgj

X What i Pertu,rbatwe./ffrﬁta-l\f BFSS matrix theoty 2

11D SUGERA sn DLLAL mmof &i‘v@wlai,-bwt " an wwlers'twwta&leum\xﬁf

veore—Lorentzian (VLOTLSUGRH? T/'\

10T Lt A3 = - to (Tudx* )+ . ‘E,,..alx"alx"
Wy —> 00 Cy= w e ® Tdx*+ 1%

of TA SUGRA | o= wrie?  phwimn potertiel

% Coite-N BFSS: DO-Posticle Worldlae formalisw for
16D won-Lotettzion. Guamtum qrouwity

U"M 'bO 'MQG:tﬁX. ‘Swnﬁ : 24"'4 W’Zed non"rd‘ S'U“lﬂjs [Klebanov, Maldacena '00]

[Motl *97] [Gomis, Ooguri "00]

[Dijkgraaf, Verlinde, Verlinde '97] ’Ferwrb&'tt\m.' wwiil U V"CDTVTI.QIE [Panielsson, Guijosa, Kruczenski ‘0]
12,



Maskalaniec, ZY, Zorba, WIP]

& ffective Potential {rone Poisson Tquatiorn [

TA SUGRA coupled +o D0- Poaticle T,

- sk [x (e (Rr43:378)- 1P )

.......-L-- “'§ v Vv _1.--
s €F %% G+ [e

oT o= ke SVE-X®) ¢ (BuX X
= 28T B (@V)p r = gy j i dex (T B) e Eff Xf)>

= VU‘) = ;2 ‘r’: —> (owest cimntum correction. in " BESS

¥ His is only a proof o‘f concept

* haﬁher-oro\@ tetms: perturbation theory 2 DO-branes T MAT sugra.?

1%



Summaory

¥ Pwste-N BFSS matrix theory : non- |orertzionn SUGRA

% nge.—N lawt: A4S/CFT

* M—fwa:tfm o-e BRS olecmgzh 14 Zwiits n .S‘th'nj/m—tktolj
X %W?Uco:tiens for hnlogPOthj= Llat Space., de SitteY, vor2- Loventzian...

x wndo BPS oleCu?G‘rg Bmit: TT olefDWnati“en, Fov D-bianes

SThis 1s @ vew afeng Wi many ere. o explore !

“Thank Yow/
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