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| The M 2-brane

Sezgin, Townsend + E.B. (1987)

covariant formulation : (XH,0% : 8 + 8

lightcone gauge:: 8scalars X!, I=1,---8
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| The M 2-brane

Sezgin, Townsend + E.B. (1987)

covariant formulation : (XH,0% : 8 + 8
lightcone gauge:: 8scalars X!, I=1,---8

M2-branes versus D2-branes

» multiple D2-branes: U(N) YMtheory —  CF137

® whatis CFT13 In AdS4/CFT37 |
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I Multiple M 2-branes

conformal susy gauge theory in three dimensions ?

1/2

YM deformation g~ m Versus

CS deformation ¢ ~ m" Schwarz (2004)

L~ (DX)+gANDA+g> ANANA  —  *F(A) ~ DX

Chern-Simons term
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I The BLG Mod€

Bagger, Lanbert; Gustavsson

b = fabc and  hg a=1,....,N

reproduces Basu-Harvey equation

® l|inear constraint

® fabcd _ f[abcd]

® (uadratic constraint

P fabegfcd,gf - fcdegfabgf o fabcgfd,gef i fabdgfcgef — 0

the tensor £%°“? is an embedding tensor!

Ni col ai, Santl| eben
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I The Embedding Tensor

D, = (%—g@agAuo‘tﬁ, a,B=1,...,dimG

Ous = Opa Zes ~ ©Ou5 AYdAP

» The generators @aﬁtﬁ generate a closed subalgebra Gy C G

» O is invariant under G

- OacO55f°°,) = 0 : quadratic constraint

» SUSY = linear constraint
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I Example. .1 =8 SUSY

scalars X : G x Hr = SO(N) x SO(8)
@ozb’ 7 @ab,cd — @[ab,cd] : E
SO(n) adjoint C SO(N) : Ocla Op)d a=1,---.,n

80(4) adjOint: Cabed 7 @ab,cd — J €abced

university of
’1‘% groningen



Gy C SO(7) I



Gy C 30(7) I

o @abcd — Cabcd

linear constraint: v closed GG, algebra: x invariant tensor : v
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Gy C 30(7) I

o @abcd — Cabcd

linear constraint: v closed GG, algebra: x invariant tensor : v

® Oupcd = 0ca0p)a + 5 Cabed

linear constraint: x closed G5 algebra: v invariant tensor: v
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Gy C 30(7) I

o @abcd — Cabcd

linear constraint: v closed GG, algebra: x invariant tensor : v

® Oupcd = 0ca0p)a + 5 Cabed

linear constraint: x closed G5 algebra: v invariant tensor: v

» what about ./ < 8 SUSY ?
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I 1 < 4.8 SUSY

N G Hr # scalars
8 SO(N) SO(8) SN

6 U(N) SU(4) SN

5 Sp(IV) Sp(2) SN

4 || Sp(N) x Sp(N’) | Sp(1) x Sp(1) || 4N + 4N’

3 Sp(N) Sp(1) 4N

2 U(N) U(1) ON

1 SO(N) 1 N
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| L inear Constraints

® V=8 @ab,cd — G[ab,cd] : E
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| L inear Constraints

®» V=8: Oub,cd = @[ab,cd] : E

® IV =06": @ab,cd:@[ab,c]d : 1@DE@HE
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| L inear Constraints

® V=28
® V=6
® V=5
Wy
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@ab,cd — G[ab,cd] :

b d _ b d .
@a,c —G[a,c] :

@(ab,cd) =0

1e0deHH

1 ®H®




| L inear Constraints

® V=8 @ab,cd — G[ab,cd] : E

® V=6 @ab,cd: G[ab,c]d : 1@DE@HE
® V=5 @(ab,cd) — . 1 % H %

» V=4 Oubedy Ouwvrwar aNd Ogyp g
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| L inear Constraints

® V=8 @ab,cd — G[ab,cd] : E

® V=6 @ab,cd: G[ab,c]d : 1@DE@HE
® V=5 @(ab,cd) — . 1 % H %

» V=4 Oubedy Ouwvrwar aNd Ogyp g

® <3 Nno constraint
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I Building Blocks

$» SO(n) adjoint: 0.y, dp)q
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$» SO(n) adjoint: 0.y, dp)q
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I Building Blocks

$» SO(n) adjoint: 0.y, dp)q
# SU(n) adjoint: (6.26,% — 15,2 6.%)

n

$ Sp(n) adjoint: Q. g
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I Building Blocks

$» SO(n) adjoint: 0.y, dp)q

# SU(n) adjoint: (6.26,% — 15,2 6.%)

$ Sp(n) adjoint: Q. g
® special tensors:
SO (4) : Cabed S0 (7) : ngnrgln

Go Cabcd,
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I Building Blocks

$» SO(n) adjoint: 0.y, dp)q

# SU(n) adjoint; (6.2 6,2 — 6,0 6.9)

n

$ Sp(n) adjoint: Q. g

#» special tensors:
SO<4) : €abed SO<7) : ngnrgzln
Go Cabcd,

® a— (i,7) : bi-fundamental representation
. allow singlets like ¢,,0.4 etc.
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| TheABJM M odel
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| TheABJM M odel

@ab cd g5a[d 50 b g (5cb 5ad o l 5ab 5cd) o a 5ab 5cd
2 n n o 2 =
M U(1)
SU(n)
_ _ o 1 o 1 - -
k,k _ (1,1 o ksl I k kgl Ik (s kgl ksl
Oun M un" = g0ty (610" — —6.°8;") —g0; 6" (05705 — —o7hoy)
SUTm) SJ(rn)
(m —n)

kslgkgl
e U(1)
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@ab,cd — @[gb,g]d
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I Symplectic Gaugings

@ab,cd — @[Qb,g]d

Oubed = 9 LavQed — 9 (Lead + QLepQaa)
N——

A\ 4

u(1) Sp(n)

. —
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Superconfor mal Gaugings

N gauge group

8 SU(2) x SU(2)

4,6 || SU(m) x SU(n) x U(1)

4,6 SO(2) x Sp(n)
4,5 SO(m) x Sp(n)
4,5 SO(7) x SL(2)
4,5 G x SL(2)

4,5 SO(4) x Sp(2)
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| Superconfor mal Gaugings

Gaiotto, Wtten

N gauge group Lie superalgebra
8 SU(2) x SU(2) U(2]2)

4,6 || SU(m) x SU(n) x U(1) U(m|n)

1,6 SO(2) x Sp(n) OSp(2|n)

4,5 SO(m) x Sp(n) OSp(mi|n)

4,5 SO(7) x SL(2) F(4)

4,5 G x SL(2) G(3)

4,5 SO(4) x Sp(2) OSp(4]2; a)
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| Generalizations

®» V=1: Interactions without gauging
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| Generalizations

®» V=1: Interactions without gauging
» massive CS deformations: m and g
® I >87

SO(8,N) E7—5) Eg(g)

» CS deformations: SO(R)xSO(N) " SO(12)xSp(1) ~ SO(16)

» massive deformations: N <16 V

N =41 {Q. Q5 = 2(4"C)apPud”? + 2mCoape?™ My

~"

non-central term
Hohm + E. B., in preparation
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| Outlook

» new superconformal gauge theories in D = 3 dimensions

university of
gﬁg% groningen



| Outlook

» new superconformal gauge theories in D = 3 dimensions

®» AdS,/CFT3 and integrability

university of
gﬁgg groningen



| Outlook

» new superconformal gauge theories in D = 3 dimensions
®» AdS,/CFT3 and integrability

# M-theory interactions (N3/2 behaviour): three-algebras?

. —

university of
,ﬁ% groningen



| Outlook

» new superconformal gauge theories in D = 3 dimensions
®» AdS,/CFT3 and integrability
# M-theory interactions (N3/2 behaviour): three-algebras?

® M5-branes (IV? behaviour) ?

university of

groningen



| Outlook

» new superconformal gauge theories in D = 3 dimensions
®» AdS,/CFT3 and integrability
# M-theory interactions (N3/2 behaviour): three-algebras?

® M5-branes (IV? behaviour) ?

university of

groningen



	The M2-brane
	The M2-brane
	The M2-brane
	The M2-brane

	Multiple M2-branes
	The BLG Model
	The Embedding Tensor
	Example: ${cal N}=8$ SUSY
	$G_2 subset SO(7),?$
	$G_2 subset SO(7),?$
	$G_2 subset SO(7),?$
	$G_2 subset SO(7),?$

	$1 le {cal N} le 8$ SUSY
	Linear Constraints
	Linear Constraints
	Linear Constraints
	Linear Constraints
	Linear Constraints

	Building Blocks
	Building Blocks
	Building Blocks
	Building Blocks
	Building Blocks

	The ABJM Model
	The ABJM Model
	The ABJM Model
	The ABJM Model

	Symplectic Gaugings
	Symplectic Gaugings
	Symplectic Gaugings

	Superconformal Gaugings
	Superconformal Gaugings
	Generalizations
	Generalizations
	Generalizations
	Generalizations
	Generalizations
	Generalizations

	Outlook
	Outlook
	Outlook
	Outlook
	Outlook


