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1 Introduction to giant gravitons

1.1 Giant gravitons as p-branes

(n — 2)-brane in AdS,, x S™, wrapped around S("~? and moving in ¢:

ds* = ds% e + L7 (d92 + cos® 0d¢? + sin” Qdﬂ%n_Q))

N 2
\ E:%\/1—|—tan29<1—]3ﬂsin”39)
L. sin@ ¢

S

Minima: sin ¢ = 0: Pointlike graviton

g sin f = (%)%—3: Giant graviton

Energy: F/(minimum) = %

[McGreevy, Susskind, Toumbas]

— Realisation of Stringy Exclusion Principle
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1.2 Giant gravitons as gravitational waves
Abelian picture: (n — 2)-brane with momentum in worldvolume

Non-Abelian picture: Gravitational waves expanding into fuzzy (n — 2)-brane
due to dielectric effect  [McGreevy, Susskind, Toumbas] ~ [BMN] ...
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1.2 Giant gravitons as gravitational waves
Abelian picture: (n — 2)-brane with momentum in worldvolume

Non-Abelian picture: Gravitational waves expanding into fuzzy (n — 2)-brane
due to dielectric effect  [McGreevy, Susskind, Toumbas] ~ [BMN] ...

S = —wadT STI'{k_l\/—P[EOO +EOi(Q_1 — 5)2E7€9E30] detQ}
+ Ty / dr STr { — Pk ?kW] + i P[(ixix)OW] + L P[(ixix)%i,.CO) + -+ -}

E,LLV = Guv — k_2kﬁbku + k_1<ikc(3)),uua Q; — 5; T Zk[sz Xk]Ekj
[B.]., Lozano]
e Abelian wave action for X' ~ 1
e Myers’ action for multiple DO-branes after dim reduction

e First order: Matrix string theory in infinite momentum frame
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1.2 Giant gravitons as gravitational waves

Abelian picture: (n — 2)-brane with momentum in worldvolume

Non-Abelian picture: Gravitational waves expanding into fuzzy (n — 2)-brane
due to dielectric effect [McGreevy, Susskind, Toumbas] ~ [BMN] ...

S = —wadT STr{k_l\/_P[EOO —I-E()i(Q_l — 5)2Ek=7Ejo] detQ}
+ Tw / dr STr { = P[k kW] +iP[(ixix)OW] + 1 P[(ixiy)4xC O] 4 - -+ }

Eu = g — k 2k k, + k7 (i, C®) Q! = & +ik[X', X¥| Ey,
[B.J., Lozano]
e Abelian wave action for X’ ~ 1
e Myers’ action for multiple DO-branes after dim reduction
o First order: Matrix string theory in infinite momentum frame

e Gauged sigma model in k" (= propagation direction of waves):
B dynamical embedding scalar for this direction
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AdS; x S W — M2 as fuzzy S°

Xt = 2322 J, with [J7, J)] = 2ieVF J*

— ZiXiXi = [?sin? 61
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AdS; x S W — M2 as fuzzy S°

Xt = 2322 J, with [J7, J)] = 2ieVF J*

— ZiXiXi — [2sin’ 61

Tw 41, sin 6 414 sin” @ cos? 0 412 sin” @
E = ST 1 - X2 X2 X2X?2
L cosb g N2 —1 + N2 —1 + N2 —1
NTyw 213 2
= — 1+tan20(1— sin@) + O(N°
L VvVIN? -1 ( )

{E = —\/ 1+ tan®6 1—2—L351n¢9>2}

— Agreement for large /N, upon identification P, = N1y

[B.]., Lozano]
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AdSs x S°: W — D3 as fuzzy S? = U(1) fibre bundle over fuzzy 5*

Type IIB wave action: extra isometry due to T-duality
Ew = guw—k kuk, — (20,0, — k70 e® (1310 C™) 0,
Q. = & +i[X’, X e Pk(Ey;.

— Identify isometry direction with fibre direction of S*

[B.J., Lozano, Rodriguez-Gémez]
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AdSs x S°: W — D3 as fuzzy S? = U(1) fibre bundle over fuzzy 5*

Type IIB wave action: extra isometry due to T-duality
Ew = Guw—k 2kuk, — (20,0, — k™0 e® (i1, CM) 0,

Q. = & +i[X", XFle *klE,;.

J

— Identify isometry direction with fibre direction of S*

[B.J., Lozano, Rodriguez-Gémez]

AdSy x S W — M5 asfuzzy S° = U(1) fibre bundle over fuzzy C P>

Technical reasons: Add momentum in fibre direction

Macroscopically: S = —T5 fd5§{—P[7jkC(6)} — IPE2EWIAF A F}

with [, FAF =8N

— S ~ —T; / dr Plk=2kW] / FAF = NT, / dr P[k—2kW)]
C P2

[B.J., Lozano, Rodriguez-Gémez]
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2 A new giant graviton in AdS5 x S°

5 r? 2 r’ 1.2 r’ 2 2
ds = —(1+5)dt? + (1+ =) 7'dr? + = |d + (dx + A)

L? 4
+L? [dzi + (dp + B)ﬂ
with

1
A = cos x1dx3 B = 2 sin? ©1(dps + cos padps)

1
dzi — dgp% + 1 sin? 01 (dgpg + sin? gpzdgpg + cos? 01 (dgp4 + cos gpgdgpg)2>

B. Janssen (UGR) 7/24



2 A new giant graviton in AdS5 x S°

5 r’ 2 r’ 172 r’ 2 2
4L [dzi + (dv + 3)2}
with

1
A = cos x1dx3 B = 2 sin® ©1(dps + cos padps)

1. .
dzi — dﬁ + 1 sin? 01 (dgp% + sin? gpgdgpg + cos? 01 (dgp4 + cos gpgdgpg)2>

e \ and ¢’ global isometry directions

o Type IIB wave action exhibits two isometries
(propagation direction & T-duality)
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2 A new giant graviton in AdS5 x S°

2 2 2

r rT . _ r
ds® = —(1+§)dt2 — (1+§) Ydr? + Z[d§2§+(d><+A)2

+L2 [dzi + (dv + 3)2}
with
1

A = cos x1dx3 B = 2 sin? ©1(dpy + cos padps)

1. .
dzi — dﬁ + 1 sin? 01 (dgp% + sin? gpgdgpg + cos? 01 (dgp4 + cos gpgdgpg)2>

e \ and ¢’ global isometry directions

o Type IIB wave action exhibits two isometries
(propagation direction & T-duality)

— waves expand into S° via fuzzy C' P??
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Sw = — TW/dT STr{k—l\/—P[EW — Bu(Q = 0, BBy, | det Q|

+ Ty / dr STr{—P[k‘Qk(”] — i P[(ixix)i,CW] — I P[(ixix)?isix N +}

where
Eu =G — k7 (i4i,CW) Guw = Guw — k 2k, k, — (20,0,

H, =08 +ikl [ XM, XP|E, ((ixix)i,Cy)r = [ X, X 0T, 0n

(iﬁikQ),ul...,un — gkaQVp,ul...,un

e double gauged sigma model:
B dynamical embedding scalars for k* and ¢*
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Sw = — TW/dT STr{k—l\/—P[EW — Bu(Q = 0, BBy, | det Q|

+ Ty / dr STr{—P[k‘Qk(l)] — iP[(ixix)i,C¥] — %P[(iXiX)QigikNm]—k...}

where
Eu =G — k7 (i4i,CW) Guw = Guw — k 2k, k, — (20,0,

Q" =08 +ikl [ XM, XP|E, ((ixix)i,Cy)r = [ X, X 0T, 0n

(iﬁikQ),ul...,un — gkaQVp,ul...,un

e double gauged sigma model:
B dynamical embedding scalars for k* and ¢*

e N7 gauge field of Kaluza-Klein monopole with 7 as Taub-NUT
d(N) = *d(¢M)
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Sw = — TW/dT STr{k—l\/—P[EW — Bu(Q = 0, BBy, | det Q|

+ Ty / dr STr{—P[k‘Qk(l)] — iP[(ixix)i,C¥] — %P[(iXiX)QigikNm]—k...}

where
Eu =G — k7 (i4i,CW) Guw = Guw — k 2k, k, — (20,0,

Q" =08 +ikl [ XM, XP|E, ((ixix)i,Cy)r = [ X, X 0T, 0n

(iﬁikQ),ul...,un — gkaQVp,ul...,un

e double gauged sigma model:
B dynamical embedding scalars for k* and ¢*

e N7 gauge field of Kaluza-Klein monopole with 7 as Taub-NUT
d(N) = *d(¢M)

e Choose: kit =0, 0 = ok X" — fuzzy C P?
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CP?is coset manifold SU(3)/U(2) or embedded in R® via
8 8 |
Zazixi =1 Z dF i gk = —g
i=1 jk=1 V3
Fuzzy C P? generated by SU(3) generators J* in (anti-)fundamental repres

i J' i v i fi k
Xi = Xt X9 = X
N/ (TR

V@2 —2)3
[Alexanian, Balachandran, Immirzi, Ydri]
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CP?is coset manifold SU(3)/U(2) or embedded in R® via
8 8 |
Zaziazi =1 Z dF i gk = —g
i=1 jk=1 V3
Fuzzy C P? generated by SU(3) generators J* in (anti-)fundamental repres

i J' i v i f" k
X = X X9 = X
N/ (TR

V@2 —2)3
[Alexanian, Balachandran, Immirzi, Ydri]

S = —TW/dT STT{Ll\/(l - /7;_22) []1 * 32?]667;21))(2}2 }

67“2

32(N — 1)

NTW r?
_w e = [1
L T T

E(r) } + O(N)
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CP?is coset manifold SU(3)/U(2) or embedded in R® via
8 8 |
inxi =1 Z A piph = —g
i=1 jk=1 V3
Fuzzy C P? generated by SU(3) generators J* in (anti-)fundamental repres

i J! i Gf k
4 XX = \/(2n2—2)/3X

v (2n2 —2)/3
[Alexanian, Balachandran, Immirzi, Ydri]

S = —Tw/dT STT{Ll\/(l - 2_22) []1 * 32?]%67;21))(2}2 }

NTy r2 L5r? .
Er)=——1/14+— |1 N
r) =7 o +32(N—1)} + OWNT)
N'I; P,
— H(0) = LW = Lw (topological) giant graviton!
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e Fuzzy brane with finite extension and massless dispersion relation
— (topological) giant graviton
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e Check supersymmetry...
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e Fuzzy brane with finite extension and massless dispersion relation
— (topological) giant graviton

e Check supersymmetry...

e What is macroscopical interpretation?
(NB: inverse dielectric problem)

Sy~ —%TW/dT STr{P[(iXiX)zieikN(7)]}

Fuzzy C'P?%: (ixiy)? # 0

— KK-monopole with Taub-NUT in /# and wrapped on k"
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e Fuzzy brane with finite extension and massless dispersion relation
— (topological) giant graviton

e Check supersymmetry...

e What is macroscopical interpretation?
(NB: inverse dielectric problem)

Sy~ —%TW/dT STr{P[(iXiX)zieikN(7)]}
Fuzzy CP*: (ixix)® # 0

— KK-monopole with Taub-NUT in /# and wrapped on k"

e What is field theory dual on CFT side?
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3 KK monopoles as giant gravitons

3.1 Effective actions for KK monopoles

Kaluza-Klein monopole:
ds* = ngpdr®dx® + H *(dz + Aydy')? + H(Sijdyidyj

[Sorkin] [Gross, Perry]
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3 KK monopoles as giant gravitons

3.1 Effective actions for KK monopoles

Kaluza-Klein monopole:
ds* = ngpdadx’ + H (dz + Aydy)? + H(Sijdyidyj

[Sorkin] [Gross, Perry]

Effective action:
Taub-NUT direction z is isometry: not dynamical embedding scalar!
— gauged sigma model:

Do X" = 8, X" — (20,0, X" (" with (1 = o¢
— effective metric:
Plg] = guDaX'DyX" = (gu — (20,0, )0, X" 0, X"

[Bergshoetff, B.]., Ortin]
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Intermezzo: Gauged sigma models

Eliminate embedding scalars in presence of isometry
— no dymanical degree of freedom

E.g. Effective actions for gravitational wave from T-duality

Sp1 = =T /dQU \/‘ det (0o X+05X"g,.)|

Orientate strings as X*(7,0) = (X%(7), X?(0)) = (X*(1), mo)
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Intermezzo: Gauged sigma models

Eliminate embedding scalars in presence of isometry
— no dymanical degree of freedom

E.g. Effective actions for gravitational wave from T-duality

Sp1 = =T /dQU \/‘ det (0o X+05X"g,.)|

Orientate strings as X*(7,0) = (X%(7), X?(0)) = (X*(1), mo)

Apply T-duality along X? — wave propagating along X

Sw = —mTy / dr {k—l\/ 0XHOXY G| + /c_Qkac?X“}

with: G = g — k 2k k)
k* = o} is Killing vector along X*

—_— k’u p— ng, k‘2 — k‘x p— gwx

B. Janssen (UGR) 12/24



X7 is no dymanical degree of freedom (since Killing)
kG, = k'g. —k'k?kk,
= k,—k,=0
0X"9X" G,, has only contributions for X* # X"

Wave action S has only contributions for X* = X

B. Janssen (UGR) 13/24



X7 is no dymanical degree of freedom (since Killing)
G, = k'g. —E'k%kk,
= k,—k,=0
0X"9X" G,, has only contributions for X* # X"

Wave action S has only contributions for X* # X

Equivalently:

Sw = —mTO/dT {/{:_1\/|DXMDXV G| +A—8X9}.

with DX/ = X1 — Akl = OXF — k™ 2k, 0X k"

Sy invariant under
dXH = A(T)kH 0A = OA(T)

— X7 is pure gauge, not a dymanical degree of freedom
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Type IIB KK monopole: in 6 dim

— field content: 3 embedding scalars X"

2 worldvolume scalars w, @
selfdual 2-form W
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Type IIB KK monopole: in 6 dim

— field content: 3 embedding scalars X"

2 worldvolume scalars w, @
selfdual 2-form W

KK wrapped around S° in AdS; x S° with Taub-NUT in /* = ¢/
U(1) fibre direction in KK worldvolume — compactify over k" = ¢,

[Eyras, B.J., Lozano]
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Type IIB KK monopole: in 6 dim

— field content: 3 embedding scalars X"

2 worldvolume scalars w, @
selfdual 2-form W

KK wrapped around S° in AdS; x S° with Taub-NUT in /* = ¢/
U(1) fibre direction in KK worldvolume — compactify over k" = ¢,

[Eyras, B.J., Lozano]
wrapped KK monopole: (1,1) vector multiplet in 5-dim

— field content: 3 embedding scalars X"
2 worldvolume scalars w, @ (— truncate here)
1 vector V,

double gauged sigma model:
Do X" = 0, X" — 07%0,0, X" 0" — k™ %k, 0, X" k"

— effective worldvolume: R x C P?

B. Janssen (UGR) 14/24



3.2 The giant graviton solution

S = —T4/d5ae_2¢k€2 V| det(Plglay + ek 1F )]
1 _rkH
_ 5 N Zp| 2
T4/da{P[1g1kN ] ZP[]{Q} A.FAf+...}

where

Plg] = guD.X"DyX" = (gW — 72,0, —k‘Qkﬂky)aaX“&,X”

F =20VY 4 Plipi, 0"

B. Janssen (UGR) 15/24



3.2 The giant graviton solution

S = —T4/d5ae_2¢k€2 V| det(Plglay + ek 1F )]
1 _rkH
_ 5 N Zp| 2
T4/da{P[1g1kN ] ZP[M /\}"/\f—k...}

where

Plg] = guwD X"D,X" = (g,“, — 2,0, — /{_2/{#/{”) 8, X" 0, X"
F =20VY 4 Plipi, 0"
Now choose:

e wrapped KK with worldvolume C P~

e F=+2ndB where B is S° fibre connection
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3.2 The giant graviton solution

S = —T4/d5ae_2¢k€2 V| det(P[gla + €Sk~ 1F )]
L _rk*
_ 5 LN Zp| 2
T4/da{P[mkN ] QP[]{Q} /\.7—"/\.7—"+...}

where
Plg] = guwD.X"D,X" = (gw, — 2,0, — /{_2/{#/{”) 8, X" 0, X"

F =20V + Plii,CW]

Now choose:

e wrapped KK with worldvolume C P?

o F=+2ndB where B is S° fibre connection
dB:*<dB), dB NdB ~ v dopz ~ \/gs5
— FAF =8r°n?: non-trivial instanton number on C' P2
C P2

[Trautman]
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Chern-Simons:
T
4 P[k‘%“} ANEAF = 02Ty / dtP[/{—Qkﬂ
2 RxC P2

— n? units of momentum in ¢ dissolved in worldvolume (4727, = Tp)
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Chern-Simons:
1,

P[k‘%“} ANEAF = 02Ty / dtp[k—%ﬂ
2 RxC P2

— n? units of momentum in ¢ dissolved in worldvolume (4727, = Tp)

Born-Infeld: det(g.5 + Fa.s) is perfect square if 7 = v/2ndB

32n?72
L2T2i| ‘gZ|

S

T4 dtd24— \/ L4

32n2

8n’T. L L6 2
_ 4/dt = d24\/|gg|
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Chern-Simons:
1,

2 RxC P2

P[/ﬂ/ﬂ ANFAF = n’Ty / dtp[k—%ﬂ

— n? units of momentum in 1 dissolved in worldvolume (4727 = Tp)

Born-Infeld: det(g.5 + Fa.s) is perfect square if 7 = v/2ndB

32n272
s - 1 dtd24—\/ )[1e+ LM} 951
8n2T4 N L6 2
= 72 32n2 d24\/ 95|
n*T, r2 L2
B(r) — 1+ [1 }
= E(r) 7 R SRS
By = Mw T [1+ L } + O(N?)
r) = —
L 12 32(N — 1)
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3.3 Generalization to Sasaki-Einstein manifolds

e Y is Sasaki-Einstein manifold <= M = C(Y") is Kéhler & Ricci-flat

with ds?, = dr* 4 r?dsi.
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3.3 Generalization to Sasaki-Einstein manifolds

e Y is Sasaki-Einstein manifold <= M = C(Y) is Kédhler & Ricci-flat
with ds?, = dr* 4 r?dsi.
e Y5is U(1) bundle over Kédhler-Einstein manifold M,
dsy = dX5 + (d + B)?
with:  d>% metric on M,
ki =0, is Killing vector (Reeb vector)

wy = 3dB  is Kdhler form on M,

M, has topology S x S*
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3.3 Generalization to Sasaki-Einstein manifolds

e Y is Sasaki-Einstein manifold <= M = C(Y) is Kédhler & Ricci-flat

with ds?, = dr* 4 r?dsi.

e Y5is U(1) bundle over Kédhler-Einstein manifold M,

dsy = dX5 + (d + B)?

with:  d>% metric on M,
ki =0, is Killing vector (Reeb vector)
wy = 3dB  is Kdhler form on M,
M, has topology S x S*
¢ Eg.: RS=C(S5 5 0p?) Conifold= C(S% x §2 25 §2 x §2)

e AdS/CFT conjecture:

strings in AdSs x Y5 dualto N =1 CFT on boundary of AdS

B. Janssen (UGR)

17/24



Ang) X }/5:
2 2 2

r rT . _ r
ds® = —(1+§)dt2 + (1+§) Ydr® + Z{d@§+(dX+A)2

+L2 [dzi + (dv + B)ﬂ
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Ang) X }/5:

2 2 2

r rT . _ r
ds® = —(1+§)dt2 + (1+§) Ydr® + Z{d@§+(dX+A)2

+L2 [dzi + (dv + B)ﬂ

Wrapped monopole with
o (1'=0l inTaub-NUT
o k=), asextraisometry
e F such that
/ FAF = 8n*n?
M

NB: always possible thanks to S* x S* topology of M,
NB: for S° and S® x % F = /2ndB (also in general?)
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AdS5 X }/5:

2 2 2

r rT . _ r
ds® = —(1+§)dt2 + (1+§) Ydr® + Z{d@§+(dX+A)2

+L2 [dzi + (dv + B)ﬂ

Wrapped monopole with
o (1'=0l inTaub-NUT
o k=), asextraisometry
e F such that
/ FAF = 8n*n?
M

NB: always possible thanks to S* x S* topology of M,
NB: for S° and S® x % F = /2ndB (also in general?)

—> det(g + F) is perfect square

B. Janssen (UGR) 18/24



S = —T, / o e 2?k0? \/| det(P|glay + €Sk 101 F )]

2 8 2
_ T4/dtd24k€2 \/(1+ ){L4+k2—”€2} g5

8TZ QET4 L4]€2€2
- 2 | sn2
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S = —T, / o e 2?k0? \/| det(P|glay + €Sk 101 F )]

2 8 2
_ T4/dtd24k€2 \/(1+ )[L4+k2—722} g5

872 QET4 L4]€2€2
- 2 | sn2

n*T, r2
1= [1
L + L2 +

— glant graviton atr = (

— E(r) ~ L6T2}

32n2
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S = —T, / o e 2?k0? \/| det(P|glay + €Sk 101 F )]

2 8 2
_ T4/dtd24k€2 \/(1+ ){L4+k2—722} g5

877, QET4 L4]€2€2
- 2 | sn2

T 1 D 1+
L L2

— glant graviton atr = (

L6T2}

— E(r) ~ 35,72

Microscopically: Gravitational waves expanding into fuzzy M,...

B. Janssen (UGR) 19/24



4 A field theory interpretation?

53 fibre y is Taub-NUT direction of KK-monopole

— AdS5 in global coordinates

. N =4 SU(K)SYMon §* 5. g2
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4 A field theory interpretation?

53 fibre y is Taub-NUT direction of KK-monopole
— AdS5 in global coordinates
. N =4 SU(K)SYMon §* 5. g2

N = 4 scalar action:

” 1 * 1 *12
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4 A field theory interpretation?

53 fibre y is Taub-NUT direction of KK-monopole
— AdS5 in global coordinates
— N =4 SU(K)SYMon §5° ANy

N = 4 scalar action:

“ 1 * 1 *12
SN /dt ng Tr{@uq)a(‘?“cba + ﬁq)aq)a + 4_92[(1)017(1)1)] }

with ¢, in adjoint repres of SU(K)
in fundamental repres of SU(3) (explicit R-symmetry)
independent of ¢ (Taub-NUT in gravity dual)

— &, live on S”

1 1
S ~ /dt dQQ Tr{ —8tCI>Z@tCI>a — 4(13ZV2(32)(D@ + ﬁq)zq)a + E[(I)(I)(I)Z]Q}
g
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Ansatz:
®, ="M, J,

with: f(t) arbitrary function of time
J, generators of SU(2): constant on S?

M, = diag(v®, — 2 ). SU(K) gauge dependence

K—1’ "0 K—-1

a
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Ansatz:
®, ="M, J,

with: f(t) arbitrary function of time
J, generators of SU(2): constant on S?

M, = diag(v®, — 2 ). SU(K) gauge dependence

K—1’ "0 K—-1

a

Action:
S—cu/alt[lzﬁ(f’)2 — v
N 2 212
Hamiltonian:
2 9
P v . 0S5 5
H:2—1}2+m Wlthp:af/:’(}f/

Minimum for v} = pL

— H(v)) = Massless particle!

=
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N = 4 scalar action with SU(3) R-symmtry

« 1 * 1 *12
S ~ /dt dS)s Tr{é’ﬂ)aa“@a + ﬁq)aq)a + 4_92[@&7(1)13] }

Ansatz ¢, =/ @ M, ® J, SU(2) symmetry
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N = 4 scalar action with SU(3) R-symmtry

1

1
SN /dt ng Tr{@u@zaﬂq)a + _(I)Z(I)a + p
g

= 0., 23]

Ansatz @, =/ @ M, ® J, SU(2)symmetry

—> R-remaining symmetry SU(3)/U(2) ~ CP*

= worldvolume of wrapped KK monopole

Generalisation to Sasaki-Einstein:
e N = 1SCFT with gauge group G in S* 58
e Scalar sector with R-symmetry group G

e ®, independent of fibre and constant in S*
o, = PRAON] M, ® J,

e Remaining R-symmetry Gr/U(2) ~ M, =worldvol of wrapped KK
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Explicit example: AdS; x S? x S~

Gravity side:
wrapped KK-monopoles on 5% x 5?

Gauge theory side:
scalars with SU(2) x SU(2) x U(1) R-symmetry
Ansatz — remaining symmetry

SU(2) x SU(2) x U(1) SU(2) x SU(2)
U(2) - SU(2)

— diagonal SU(2): same winding number over each S*!
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5 Conclusions

e Multiple gravitational waves in AdS5 x S® expanding into S°:

— new, topological giant graviton
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5 Conclusions

e Multiple gravitational waves in AdS5 x S® expanding into S°:

— new, topological giant graviton
e Macroscopically: KK monopole wrapped on S° with Taub-NUT in AdSs

e Tecnically: wrapped monopole, compactified over S® fibre

— add momentum by [ P[k*k*] A F AF with [ FAF = 8wn?

e Field Theory: scalars ¢, = ¢/ @ M, @ J,
— preserve SU(3)/U(2) ~ CP*?

e Easily generalisable to AdSs; x Y5 with Y; Sasaki-Einstein
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