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Talk Plan

* Review the holographic dual of N=| SYM-CS in
2+ d.

o Sketch of construction of dual of N=| SQCD-
CS with massive flavours in 2+1 d and
implications.

- Massless flavour, Canoura, Merlatti, Ramallo, leads to IR singularity.

* Generate type-llA solution with interpolating
G; structure.

- NS5, D4, D2

- A dual to a cascading higgsing N=I quiver in 2+1 d?



N=| SYM in 2+ | dimensions

SU(Nc): Gauge fields + Gauginos:
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Witten calculated the index on RxT?
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k= —- = SUSY Unbroken
k= % = Single, Confining Vacuum

Holographic Dual: Maldacena, Nastase 2001: D5 branes wrapping a 3 cycle
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The Maldacena-Nastase Solution
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The Maldacena-Nastase Solution

D5 branes wrappi

ng a 3-cycle in a G, Manifold.
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The Maldacena-Nastase Solution
D5 branes wrap: ¥ = {g'f[w"' - gi} Canoura, Merlatti, Ramallo

=0 —> Non singular
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Y vanishes in the IR:  Fi3

S3’s parameterised by o' and w' are non vanishing:
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Probe D5: = = (z,y.1, {T';) Maldacena, Nastase
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Need to integrate out KK states in IR: —=> =k — 5 2,
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Adding Unquenched Massive flavours

~ 1

Veneziano limit: N, — oo; Ny — o0; N
Ny

Add smeared flavour D5 branes

;\> Back react on geometry; S = Sy + Siranes; dF3) = =)

G; structure j Associative 3-form: (3

Calibration condition ;\> SUSY cycle: X*(I)(;g) = &/ —Q(l{g
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Adding Unquenched Massive Flavours

System gets modified: NTM
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2 types of UV /
consistent with IR: /

-Linear Dilaton i |

|

-Constant Dilaton |
Canoura, Merlatti, Ramallo | . .
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Fundamental Flavours ~ Gauged Flavours

New 6d Chern-Simons tem: £ = N. + 3;;1((_' —1)P.

What about quantisation???



The Chern-Simons level

Linear Dilaton case:

P(p) quantised
1 : ‘l 1
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P(p1) ~ 1
quantised
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p>p2  5+ldfield theory: k=k =N, +24(C - 1)
Integrate out KK modes, Ne  8N# ..
Pr=p =2 2+1d field theory: k= 5 T2 fee—3)
PO < P < P1 Interpolation region: k=k(p)

P < pPo Flavours integrated out induces N,

shift in k k= T NTM



On the field theory (linear Dilaton):

cf: 3+1d SQCD

Theory develops a Landau pole in the UV

. J'I\FC < gj‘.\rf

N. > 2Ny

@ Wilson Loops: Probe string suspended from UV

Rectangular Loop — quark, anti-quark potential:

Cusp — Bad!

Theory is asymptotically free.
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Massive flavours

P=1, massless flavours

Large L = IR:
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Massive flavours

< We >x e?Am0 — Confinement.
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Rotated Type |IA Solution:

G Type-lIA with NS5,
2 structure, . . D2 D4 b
Asymptotically —= Solution Generating > », D4 branes,
. modified Dilaton and
constant Dilaton , latine G
<olution interpolating G;
structure.

Technique -Rotation

Gaillard, Martelli

Result after further rescaling of coords:
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Ple)
D2t
Well behaved UV requires G2 Analogue of BB of
modified profile: KS with addition scale
NTM




Rotated Type |IA Solution:

Rescale: p — ps 2 72 7.2 dU? (Ui).“ 1, ; 12
scale. p—p dsg, = Usdzi, + i + T §(u'* — A")* 4+ O(
Define: U=yp=¢" => \ ' ;o ‘ ' .
Limit: 5 — o AdS4 X Tip of G, cone

Additional limit: | 5 — 00 => | Gy analogue of KS with additional scale

Compare with interpolating SU(3)
structure Conifold backgrounds
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Clq) =~ N_.U cf: Running By in KS
=
Suggests dual is a cascading, higgsing quiver
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Maldacena, Martelli, Nunez, Piai, Ramallo ...
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Summary

e Dual of 2+1 d SCQD-CS with Massive flavours

- Non singular IR

- [Ne = 2Nf]: Confinement and asymptotic freedom

- |Ne < 2N¢|: Landau pole in the UV

- More can be learnt about field theory

» Generated new type IlA solutions
- Speculate that its dual to a cascading higgsing
quiver

- More work on this is underway
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Rotation Details

Solution generating technique: Gaillard, Martelli

Type lIA: .H(E*}
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SUSY Conditions of complicated system:
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S-duality;

SUSY conditions of |IB
Solution with D5 branes
in string frame




