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Introduction

Original motivation of this work: 6d CEFTs

[Gaiotto '09, Alday,
Gaiotto, Tachikawa ’09...]

e Mothers of interesting theories in d < 4

o They might lead to progress on (2, 0) theory on Mg stacks

Holography: classification of AdS7 solutions?

e AdS; x M, in 11d sugra: cone over My should have
reduced holonomy

':> My = S*/Tapg

* In type II: pure spinor methods

This talk: emphasis on gravity aspects



Plan

* Pure spinor methods

e Classification of AdS7 solutions in type II sugra ‘

* infinitely many; analytical
AdSr

e They generate anal. infinitely many AdS; and AdS, solutions / \A

AdS4 X 23 —>'-<— AdSE) X Z2
might also be useful

as flux compactifications...

e Their CFT§ duals: NS§-D6-D8 brane constructions



Pure spinor methods

Working on 7" @© 1™

S m
L}
~

e two ordinary G-structures
or v .
) many possible cases
depending on G(e1) N G(e2)
e one G-structureon ' G 1™

described by forms

obeying algebraic constraints:
often ‘pure spinors’

nicer equations; easier classifications



original example

1 [Grafa, Minasian,
Mlnk4 X M 6 Petrini, AT ’o51
AdS, .
: 7 SU(3)xSU(3) structure
any 10 ‘
[AT’ul . nice differential equations
(Spin(7) x R®)? structure .

NS 3-form defined by ® 2
) 3 7 _ total

(d+ HN)® = (1 + KA)F + R

+ extra equations, almost never important

system for AdS; x M3

Id x Id structure
[Apruzzi, Fazzi, Rosa, AT 13}

system for AdS5 x Ms5

Id x Id structure
[Apruzzi, Fazzi, Passias, AT '13}

simplifying the story a bit...



system for AdS; x M3
Id x Id structure origin: 3d part Y o of susy parameters €; 2

both define a vielbein (= Id structure)
for the internal metric

Pl =x1 ® X} i W“a'l";k
- 1SPINOIrS — 10orms
V? = X1 ® X2 P

dx*r A ... A dzxt*

better parameterization:
one vielbein {¢; }
and three angles: 01, 0>,

for example:

i =€ [cos(¥) + e1 A (—ies + sin(¢))es)]

[sorry: don't confuse angle 1) with forms 112!}

[+ = even part}



system for AdS; x M3
Id x Id structure

The differential system reads

dgImyl = —2Rew%E
dyReyl = ZlImw}_r
dpyi = —4iy3
+ 3 F = dA A Imyl + Rezp#
dA N Rewle =0

total
RR flux

After some computations...

dH =d— HN
A = warping

upper sign: ITA

lower sign: 11B

up to factors of
dilaton and warping



AdS7 classification

¢ [I1B: no solutions!

*IIA: internal M3 is locally S*-fibration over interval
[no Ansatz necessary} ds? ~ eQA(T)dSidS7 + dr? 4+ v*(r)ds%s
A
This S2 realizes

Fluxes: Fy, Fy ~volg2, H ~ dr A volg: the SU(2) R-symmetry
of a (1,0) 6d theory.

A(r), ¢(r), v(r) determined by ODEs

solved at first numerically [Apruzzi, Fazzi, Rosa, AT 13}

then analytically with the help of AdS4 and AdSs
[Rota, AT 15} {Apruzzi, Fazzi, Passias, AT 15}



e [y = 0: only one solution

reduction of

AdS7 X 54/Zk

kDGS_

“_k D6s

e [y # 0: many new solutions

we can make one

of the poles regular:

__ Mg 1
Fo \ 4vy+2(1—y) ' 3

dy2 |

(1—y)(y+2)*/?
8y_4z_y2 d8%2)

D6 stack ' reg. point

local solutions also in [Bldbick, Danielsson, Junghans, Van Riet, Wrase, Zagermann "11}

susy-breaking? in [Junghans, Schmidt, Zagermann ’141



more generally we can have
two unequal D6 stacks

%)) Dé6s

N
4

(5] D6s

or also an O6 and a D6 stack

06 - .- Do6s

-
A Y ¢ ’
* .
.
A ;L
)

these solutions are also analytic, but a bit more complicated.



we can also
include DS8’s: | D8-D6 stack

-
-
- -
--

actually, ‘magnetized’ D8’s

|
D8-D6 bound states

metric: gluing of two pieces of earlier metric

intuitively: D8’s don’t slip oft
because of electric attraction

stacks with opﬁ.osite D6 charge

metric: gluing of two pieces of metric in prev. slide
+ central region from two slides ago



If you’re curious about the
analytic expressions:

e All is determined by a single function 5(y) where (%ﬁg’ )/ = I
ds? = 2, /—% {alsidS7 = 1—165—£3dy2 + wﬁ_—/jﬂ,dszsg} [it’s easy to solvel

e 3 has single zero = regular point; double zero = D6 stack

Fy = 0, two D6 stacks 3 o< (y? — y3)?
examples:  Fp # 0, one D6 stack fps o< (y — yo)(y + 290)°

Fy # 0, most general: 8 o< (Bpg + const)?



More generally:

053/2(—5{)1/2 5

T VZaa—az 495

piecewise linear and convex




AdS;5,AdS4

To any of our solutions
62Ad8id87 4+ dr? + v2d8%2 [Apruzzi, Fazzi Passias, AT ’15]

3 24/(.7.2 v 2A
167 (dsyas, xx,) +dr? + 2pze’ds

[Rota, AT 15} dual to CFT, = CFTg / D9

5 ,2A (7.2 v? 24 . S
]€ (dS AdSy X35 )—I— dr? —|— 6 ——€ ds? g2 {twisted compactificationl

dual to CFT3 = CFTg / 2.3 [twisted compactification}

interesting flux compactification:
AdS4 solution with localized O6s and D6s

we came to suspect that there was a more general story:



To any of our solutions

2A 7.2 2 2 7.2
e dsAdS7—|—d7" + v°ds s

2A 7.2 2 v? 2A 7.2
e“*dsz + dr —|—1+16(X5_1)v26 d852

this is in fact an Ansatz for a consistent truncation!

For any AdS7 solution in ITA
there is a consistent truncation to fields: gi/, A, X
‘minimal gauged 7d sugra’

[Passias, Rota, AT ’151

e RG flows from AdS~ to AdSs x > and AdS, x X3

One can use it to establish o AdS;x Y, solutions

e non-susy AdS7 solution



Holographic duals

Natural class: linear quivers At each node, np = 2n,

[Hanany, Zaffaroni ’96,
Brunner, Karch ’96...1

7,8.9

D6’s
DS8’s 6

LD (¢pjp1 — ¢;)TrE? ¢; = x¥ positions of NSs's

coincident NSgs = strong coupling point; CET?



the branes can also be arranged differently...

Hanany-Witten
brane-creation effect

Until



brane supergravity solution not known, but...

Conjecture: near-horizon limit gives our AdS7 solutions

N = # NSs's # D6's ending on a D8

' N =17
) 1 ]
|\ (] ]
. ] ’
. ’ ’
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flux integer [ wm, 2 D6 charge of the D8




These theories can be labeled by two Young diagrams

[combinatorics well-known 07070707070707010 101070707000

in other dimensions}

same function (z)
appearing in the metric

Oranks
Opositiorn
jumps in Young diagrams
= positions of D8-branes
YL YR

()53/2(—&)1/2 5

+ aa—ar 055




Some notable examples:

reduction of

AdS7 X S4/Zk

an orbifold of
the (2,0) theory

N




A check of this conjectured correspondence

AdS/CFT: (# deg. freedom) = vol(M3)

we can compare this with the R-symmetry anomaly in field theory

I )
k «—>
D E——
k < >
N
N
a~ k2N3 v a~ kv a~k*(N?—4kN + 2k*) v
...the comparison always works [S. Cremonesi, AT, in prep.]

(zeneral reason:

this graph

5 is a discretization of the
E internal geometry!




Conclusions

e Classification of type II AdS7 solutions

*Infinitely many analytic AdS7, AdSs, AdS4 solutions

e Dual field theories: strong coupling points in linear U(k) quivers

.- NSs-branes N
| 4
N
T PL PR %
r

*._pattern of D6’s
ending on D8’s PR

=
-

* There are also extensions involving exceptional gauge groups

[‘fractional Ms-branes’} [del Zotto, Heckman, AT, Vafa "14]
5



