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@ | will comment on recent work in the area of non-Abelian
T-duality. Focus on the general ideas and outcomes. |
©® The knowledge of field theory results at strong coupling allows

us to say things about a geometry (ranges of coordinates,
smoothing-out of singularities, etc).

© All | will discuss today will be in the context of N = 2 SCFT in
four dimensions. The results can be (and in some cases have
been) extended to cases with less SUSY and no conformality.

© This talk is a very schematic selection of topics taken from a
paper written with Yolanda Lozano, in late March 2016.
But also draws and is inspired by results obtained in different
papers in collaboration with: G. ltsios, N. MacPherson, S.
Zacarias, Y. Bea, A. Sierra, C. Whitting, J. Edelstein, K.

Sfetsos, D. Thompson, E. Caceres, V. Rodgers, L. Pando
Zayas.
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This audience is very used to work with proposed or conjectured
dualities: |

AdS/CFT, Seiberg-Witten, Seiberg duality, etc. Many tests for
these proposals and Physics predictions have been produced.

Other dualities can be proven. Characteristically in 2d.
Given an Action, a four-steps procedure is followed:

e Detect a global symmetry. Gauge it. (=P @Y ws Ly GO

@ Impose the gauge' field has no dynamics using a Lagrange
multiplier. = 'CIP (FrAY + ey

@ Integrate out the original degrees of freedom and gauge field. (2d? )
The Action in terms of the Lagrange multiplier is the 'Dual

Action' 7= oA \/—————-9<=§~@JX)1

There are many relevant examples, interesting in Physics
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A non-Abelian extension of T-duality exist. It follows the

procedure above. w‘»@@iﬂﬁ»}w Sk

CA&,Q@\ %SSQ_*[QMU‘Q’A@ (ﬁgf_‘.}) l:;;»% +pﬂﬂ0 ia'ﬂgz@ @O{A)‘l‘o @9

Rowie + \Vodumde 4-‘3\!“&9*'\. LL%?_;%) 4996)
Allow me NOT to pass you through the whole formahsm

But the idea is that given a background with—for example— an
SU(2)-isometry, |

ds® = glu/dXMdX -+ Z f(X)(w.' Aj (X)) ) q)(X) Q{jﬂuijﬁi
. #=d . | Wéﬂﬂ
Cp,rRrR ~ B2 ~ ay,dx™ A dx” 4 byidx” A w' + cjwi A w;. SUR)
Non-Abelian T-duality can be applied and a new background — e chdawwm
(solution of Type Il eqgs. of motion) is generated. u,;f:gwdbm . :;.
In terms of the new coordinates or Lagrange multipliers. B s st T_m g’
Wil %) = za(mx.€). ol M

d52#guydx“dx”+2gabdzadzg, ®, B, (fp.
k=1
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Various things are unclear about this non-Abelian version of
T-duality.

® What is the range of the dual coordinates (Lagrange
multipliers)?

@ Can we dualise again? ( IZ , X&) = (0, 0,9)7

® What happens if we perform this duality on a world-sheet with
- genus g > 07

® When is the generated background singular? Can these
singularities be resolved?

These issues are not well understood. There were some papers in

the 1990's trying to address them, but the results are not
conclusive.

The point of the papers on which this talk is based is to contribute
to the understanding of the problems above.

To do so, we will focus on a very simple example dual to a CFT
and use the CFT to 'inform’ the background.
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The idea is to take a background whose dual QFT is well
understood. Transform the background with non-Abelian T-duality.

THACKGROUND o NEW BACK GROUIND
"'3 |
- NEw OFF,

The example chosen for this talk is that of AdSs x S°. Studying
the non-Abelian T dual background, we will find it can be put in

correspondence with A/ = 2 SCFT. We have a powerful formalism
to study the CFT and learn things about the background.

AA§5KS§ | AWMMkndggmiwﬁkJway
@ | NATD _ g g AdSS
W=4 SyM

Q&Q_SCFT
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Let us then consider AdSs x S° in gs = 1 units, written as

2 1 — 52
ds? = Ad55+4L2[(1_02) + 02dp? + - )(w%+w§+w§)], |
P, fF5 [ mNp3
F = v txixox3 R o 3123 N — y . .
5 L(e + e )7 D3 273, Tos | o7 4
; |
w? 2 2 | o 2py 2
27 = (d¥ + cos0dp)* + dB” + sin” Odp”.

i=1

We perform the (usual) T-dual and non-Abelian T-dual.
® T-duality in ¢: ¥ — n.
@ non-Abelian T-duality:(6, ¢, ¥) — (0, X, £)

The generated backgrounds read,
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T-dual on ¢

do® + dn?
dsiaee = AdSs + 412[ 2]

5— 4 azdﬁz] +

‘ — 0

+ L2(1 — 0®)dQ0(0, ¢).

| 2

By = 21%ndQ(0, ), e2® L
g

Fa S

\/a

o(1—c?)do AdB A dQ(8, ).
The T-dual background is singular at o = 1.

Which is understandable, since the size of the 1)-cycle before the
duality vanishes at o = 1.
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Non-abelian T-duality on (6, ¢, %) — (1, x, £).

dsfia o = AdSs + 412

do? + dn?

D i Al
12 +0d5]+
4772
[%(1 — o? dQ-(6, ).
( o) _0_2) 2(790)
Bloy® 26
B, = dQ- (6 B
2= g 1= 2 l0¢) e
4
F, — 8L

L2
]
ﬂ/a/3a

(1—0%)(4n° +1—0?),
(1—-02%)do AdB, Fi= B A F>.

Which is again understandable, since the size of the (8, ¢, 1)-cycle
before the duality vanishes at o = 1.
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Again, the non-Abelian T-dual background is singular at o = 1.
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We can calculate the charges associated to each of these

backgrounds |
In the Abelian T-dual case
' 1 L4 7TN4
= Fo = Ny — = :
O 22 T / =l op >
1
Qnss = /H3:1 0<n<m).
' 2&%0 TN55 ( )

On the other hand, if 0 < n < nm we would have had Qnss = n.
This corresponds to a Hanany-Witten set-up containing D4 and
NS-five branes,

PRY &
N%_D: @‘ / m/r—“)
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For the non-abelian T-dual, the charges are,

1 L4 N6
QD6 2&%0 TDG/ 2 2 ()4’2 2
1

Qpa = /F4—52/\F2:O.
2/‘6%0 TD4

- H ! 2Wd 7Td n*d
@nss = Q’f%oTNSS/ 3 = 4W2&,/() 5/0 Xfo ).

How to determine 7,7 Macpherson and Lozano (2015), proposed
to take a look at the B;-field on a shrinking %5, and the integral

1
472 oy

bo = -9 By = O X El2a=r-
Yo n

This suggest that every time we cross a position = nm, we should
large-gauge-transform the Bs-field, hence changing the charges

ABQ — —mro/sinxdx A df = AQDG — 0, AQD4 = anﬁ, QN55 = nNn.

O ) = » = o

Carlos Nunez Aspects of Gauge-Strings Duality



The Hanany-Witten set up in this case is

. _ NS\ l\f% NS,J NSﬁ s NS
P ¢ RM. “z |
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Let us try to put these backgrounds in a more general context.
There is a generic background geometry dual to an N’ =2 SCFT.
After some simplifications are made, the configuration is described
in terms of a function V/(o,n), solving a Laplace equation

Defining V = 68, V, V' = Op V' It reads,
2V — v/ VAV
dsjip,st = of ()2 [4Ad5 + 1= dBOCE) [ iy L il
@e04)
2\/// AV 5 2 ' e
= (do? i)+t Vdﬁﬂ i
2V V! | 2V — V)3 Lebad B,
Al = 2,u4\/_ ds, e*® = (4 — )2 Qo 19)
oV —V VIV2A Amﬂé’%’&&%
A% % el
82“—211’205,( —n)dQZa C3—_—-— 6 _/3/2

| 41.°a = dB A dQ,.
= (2 — V)V”+(V’)2.

A quantity that proves quite useful to define is

A(n) = 005 V(0,1)|s=0.
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What is the point of all this?

We have encoded in two functions V(o,7) and A(n) all the
geometric (and QFT) information — B
We can then check that the Abelian and non-Abelian T-dual

backgrounds are just a particular example of this generic
configurations. Indeed,

A
0.2 5 | 1 ] Aoadgn
VATDzlogU__2'+77: A(n) = 1. ' =
| 0.2 ?72 7
VNATD:n(bgO‘—?—I-—z—) rgn-A oo Lion
There is also a nice relation with another solution written Iong ago,

1 =

S [V (Ve +m)2 402 - \/(Nc—n)2+02],

1 A P
/\o(n)ZE(m+ Ne| — n—Ncl)- 5//“ o
‘ | M-AM”. =

) = Er 4=

00,V = \70(0, 7 =
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What we can do with all these? how can we get information about
the range of 7 or resolve the singularities of the T-dual examples?
Take the non-Abelian T-dual,for example. We calculate the central

charge using the background (let me use ~ symbols, though we
worked with precise expressions!)

M 2 3
CNATD ~ Vine ~ / f(n)dn = NDﬁllZNSF’-
0
We have 'cut’ the coordinate at 1 = n, = nr.
Then we can ask: what is the CFT that has the same central
charge? |
We 'design’ a quiver for a N =2 SCFT that calculates the same

central charge (and other observables). We write the associated
geometry and fluxes (has same charges).

i
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In this way we:

@ Give a range for the n-coordinate from CFT considerations.

® Resolve the singularity at o = 1, by finding a manifold for
which the non-Abelian T-dual of AdSs x S° is just a 'patch’
of it.

= iNEE e =T
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Summary, Conclusions and Final Comments
& The usual T-duality and its non-Abelian version can be seen as
"solution generating techniques” . |
o In the case of T-duality, the stringy character of the transformation
Is well understood. This is not the case in the non-abelian
generalisation.
o Using CFT information, we got certain hints about the manifold
generated by non-Abelian T-duality acting on AdSs x S°.
© Other examples should follow a similar logic, the non-Abelian
T-duality, 'focuses’ on a patch of a more generic manifold.
On the other hand, non-Abelian T-duality can be applied to a large
variety of examples and it has proven very useful to:
® Find new backgrounds, avoiding known classifications.
® Generate new backgrounds with 'dynamic’ SU(2)-structure
and other G-structures.
@ Use these new backgrounds to 'define’ new QFTs at strong
coupling, by the calculation of the QFT observables.
o The "CFT perspective” promoted in this talk may help to clarify
problems and issues present in the points above,
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