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Introduction and Motivations

o Some branes (or their bound states) include closed string AdS vacua

in their near-horizon.

o AdS/CFT correspondence: Dual description of AdS vacua at the
horizon as RG fixed point of the worldvolume QFT of the brane. These
fixed points are given by strongly-coupled SCFTs in the large N limit.

[Maldacena. 1997.] [Witten. 1998.].

o Consistent truncations to d-dimensional gauged supergravities —
RG flow across dimensions, conformal defects...
[Boonstra, Skenderis, Townsend. 1998.] [Maldacena, Nunez. 2000.]

[Karch, Randall. 2001.].
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Outline

©

Conformal defects and holography.

©

Gauged Supergravity Setup.

©

Solutions with non-trivial p-form gauge potentials.

©

Charged DW in d = 7: AdSs slicing and brane picture in massive lIA.

©

Defect SCFT2 within the ' = (1,0) SCFT.
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Holographic Defects

We want to describe the physics of some branes ending on a known brane

intersection featured by an AdS vacuum at the horizon.

Supergravity Picture of a Conformal Defect

Asymptotically AdS; warped solutions AdS, 2 X, Mg_p—2 in a d-
dimensional gauged supergravity are dual to defect SCFT,;; within the
SCFT4_1 dual to the AdS, in the asymptotics. [Karch, Randall. 2001.].

ds? = 62U(7")ds2Adsp+2 + 2 War? 4 eQW(T)ds?i_p_g .
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Supergravity Setup

We consider massive IlA string theory and the following consistent

truncations:

o NS5-D6-D8 and AdS7 x,, 53 vacua — minimal N = 1 gauged
supergravity in d = 7: (g, X, B3), A,
[Townsend, van Nieuwenhuizen. 1983.] [Hanany, Zaffaroni. 1998] [Imamura, 2001]
[Apruzzi, Fazzi, Rosa, Tomasiello. 2013.] [Gaiotto, Tomasiello. 2014.] [Passias, Rota,

Tomasiello. 2015.]

o D4-D8 and AdSg x,, S* vacua — minimal N = (1,1) F(4) gauged
supergravity in d = 6: (g, X, B(g),AO,Ai).
[Romans. 1984.] [Seiberg. 1996.] [Brandhuber, Oz. 1999.] [Ferrara, Kehagias, Partuche,

Zaffaroni. 1998.] [Cvetic, Lu, Pope. 1999.] [Jafferis, Pufu. 2012.]
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Bulk Geometry with p-Forms

o Backgrounds BPS/2 with AdS; asymptotics:
ds% =2V dsQAdS3 + &2V ) gp2 4 2W() dsZE3,
B(3) = k,’(?“) VOlAdS3 + l(’l“) V0123 ,
X = X(r),

where ¥3 = {R3, S3}. [Dibitetto, N.P. 2017]

o Backgrounds BPS/2 with AdSg asymptotics:
ds% ) dsQAdSS + 2V qgp? 4 2V ds%2 ,
B(z) = b(?“) VOIZ2
X =X(r)

where 5 = {R?, 5?}. [Dibitetto, N.P. 2018]
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An Example: Charged DW in d =7
o The Killing spinor is very simple (8 supercharges):  e(r) = Y (r) €.
ds? = 2V (dsids3 + dsiﬁ) + 2V gr?
B3y = k(r) (volags; + volgs).
o BPS flow with r € (0,1):

271/4 1/2 25 6
o2U — < r ) e r

NRNEE T2 (1 )
9—1/16 r 1/8 91/4 Raas, 5 1/2
=7r.

o UV regime: locally AdS7 with X =1 and F (40123 = F(4)3456 = 0.
o IR regime: Generic singularity. We want to give the physical

interpretation of this singularity!
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AdS;/CFTg in Massive I1A

o Massive type IIA with AdS; x,, S vacuum — N = 1 minimal gauged
supergravity ind=1"1. [Apruzzi, Fazzi, Rosa, Tomasiello. 2013.] [Passias, Rota,

Tomasiello. 2015.].
o Branes’ intersection NS5-D6-D8. [Hanany, Zaffaroni. 1998.] [Imamura. 2001].

o AdS7 X, 53 "near-horizon" of NS5-D6-D8 with 16 supercharges.

[Gaiotto, Tomasiello. 2014.] [Bobev, Dibitetto, Gautason, Truijen. 2016.].

o Non-lagrangian theory arising as the fixed point of the 6d worldvolume

QFT. [Hanany, Zaffaroni. 1998.].

o Dual to N = (1,0) SCFTg. [Gaiotto, Tomasiello. 2014.].
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AdSs Slicing and its Massive IIA Interpretation

o In the UV the solution is dual to the N' = (1,0) SCFTg: it describes
the near-horizon of NS5-D6-D8.

o What happens in the IR? The singular behavior and the dyonic profile
of F(4y in d =7 hints the presence of D2 and D4-branes filling the
AdSg3 and intersecting the bound state NS5-D6-D8!

branes H t oy ‘ p ol B ‘ z H ro 0l 62
NS5 X X|x x x xX|—-|- - -
D6 X X | X X X X |x|-=- - =
D8 X X | X X X X |—|x x X
D2 X X|=- = = —|Ix|= = =
D4 X X|=- - - —|—=|Ix X x
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The Brane Picture of D2-D4-NS5-D6-D8

o Imamura solution for NS5-D6-D8 — S(r, z), K(r,z) . [Imamura. 2001].

o "Non-standard" intersection with D2-D4.

(see [Boonstra, Peeters, Skenderis. 1998.]).
ds?o = S~YV2H )P H VP dsty + STV2HYTHYT (dp? + p dss)
+KSTV2H P HYE A2 + K SVPHYTHDYP (dr? 402 dss)
e? = g, K12 5_3/4Héé4H5i/4,
H; = %(KS)VOI;J, — dz A x3dK Fy=m, Fy=—g;' %3 dS
Fuay = g5 ' volgia A dz A dHpy + 10 (volgia A vols A dHpy),

oS 192
h sK — — =0 “20,(r%0, 5) + = ==52=0
where mg 52 , T (r ) + 5 5.2 ,

Hp,(p,7) = (1+ Qp24) (1+ @) . Hp,(p) = (1+ Qp[z?‘l) .
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The Near-Horizon

o Near-horizon: 2,7 — oo with 7 finite.

o Far from the defect p — oo (i.e. Hpy — 1 and Hpy — Hpg):

1
dS%O ~ 2cosc <tanads2AdS7 + tanado? + 1 Sin2ads252> '

— AdS7 Xy 93 «— N = (1,0) SCFT.
o Zooming on the defect p — 0 — warped AdS3 x Ie x S3 x I, x S?
with 7d part:

2 d 2
ds? ~ ¢7Y4 (me dsti. + Qp24 d,02> —i—é + Qpa ¢Vt dsks

dsids,
— this is our 7d CDW! «— defect V' = (4,0) SCFT,
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