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heononicoincident M2 branes has
| [0~ OVEF the past year
Iong Standing problem: how to find the
worlr v Iume theory on coincident super-
mf mbranes in 11-dimensional M-theory. This Is
__ = aTder ‘than the description of D -branes In string
tjjeory that is known explicitly at small string
-~ coupling.
A But M-theory Is inherently strongly coupled: one
can think of it as the strong coupling limit of a
10-dimensional superstring theory. What to do?




Alheresearchon'AdS/CET, has S
Eexinalediinterestyin the maximally B —
SUREESymmetric 4-d‘g'éTt‘:|ge theory:
ZGIPIOYIdEAlasiOSHOTMNTOIMATION M
BlOUIRItS strongly coupled limit: See

hevanuary 2009 Physics Today

articlef'é 1IK¢, J.Maldacena
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fi7is conformal gauge theory is

or 4 In that It may
- be exactly solvable.

~ Alt-has provided a
approximation to various
phenomena at strong coupling.




Binportant for,understanding
==Thevicinity of certain phase

Important water/vapor
transition.

AHere we are Interested In a
3-d (Euclidean) QFT.
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e Tf : S|t|on 1SN the 3 dwf-’
Ul ersallty Clasﬁ.

J@iiercommonitransitions-are described
0Y 3=r QFT with O(N) symmetry.

e BDJ theories are also very important in
erlblng 2-0d quantum systems, such as
s hose in'the Quantum Hall effect, high -Tc

-

‘_"’-SU Iperconductors, etc.

- ACan we find a of 3-d
Conformal Field Theory ?



- Wllson-Flsher expansion ine=4-d.

AThe model simplifies in the large N limit
Since It possesses conserved currents
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C A[anQ duarerthetaroe N'siomamodel
Wels | roposed 1K Palyakov (2002)

Aiis the: Fradkin-Vasiliev gauge theory of
el -_ﬂTlnlte number of interacting massless
== f'::; igher-spin gauge fields.

= AThere IS no small AdS curvature limit. This
makes the theory difficult to study In the

dual AdS formulation. This is an
Interesting problem for the future.




, background In 11-dimensional I\/I-theory

AThIS dual description Is tractable and
makes many non-trivial predictions.



AA general prediction ofthe AASCETR.

clUiaLvALE hatflieﬂr'nber @fvdeg@)?"
fraacloielnl a Iare number N Of
o) muuv MZ-1IaNeES
LK, AL Iseytlln (1996)
2 Ffis ~much smaller than the N2 scaling
fc ﬂ_d inthe 4-d SYM theory on N

-@lnmdent D3-branes (as described by the
== dual gravity). Gubser, I.K., Peet(1996)
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is the M2'Brane Theory? .=
At >L1-= redsimitionthe D2y Ahranes
rnéor\ the N =8 supersymmetric Yang

M lIs eory In 2+1 dimensions, i.e. it

cle erlbes the degrees of freedom at

—€ ne_rgy much lower than (g yy)?

The Aumber of such degrees of freedom
~ N %2 js much lower than the number of
UV degrees of freedom ~ N=2.

Als there a more direct way to characterize
the Infrared Scale-Invariant Theory?
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.:f' ChernSimons Gauge Theory with
fieliest N'=8'superconformal gauge

_. _"f,f JnVan'Raams d SU(KXS

5 = /hn[ ("X D, X + il D,

rI*F”H X 4 UITU+I1”1J] ST b U X KK X T i)

which is the 4 of SO(4) k= (a1 +ialo



ZL1L1—|—1 JHL.,IIILJ—FH F(xp),
ZHzr) — V20¢H (2R) — 8% Fi(zp)

= z\The Supel’pOtentlal |S Benna, IK, Klose Smedback
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AUsing SO(4) gauge group notation,
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== Comblnatlons g

AThe manifest flavor symmetry IS
SU(Z)XSLXZ) W = SepeeB? tr AW 200
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QRN M2-Branes ABJM theory ea
genera 1zes to UQN}L_U(N) 1E01Y
YWILR) ClEIRS NGNS lcient ks then
soRjeciured to be dua t0 AdS X S/Z,
quppu, d by N units of flux.

Ot k>2 this theory has N =6

— persymmetry IN agreement with this
_Onjecture In particular, the theory has
= »manlfest SU(4) R-symmetry.
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I' [3(5]
1(4(,&| )o6 er U(AYSThe

u!, Ctlon f this theory indeed has

etry Benna, IK, Klose Smedback

Y, A=1,¢é4, are compl



