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Introduction

Extension of nonrelativistic NS-NS supergravity.

Dualities in nonrelativistic string theory.
@ SL(2,R) realization in NR [IB theory.

@ Nonrelativistic holography.
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lIB Supergravity

@ The IIB action:
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@ Self-duality Condition:
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SL(2,R) Symmetry

@ 1B action is invariant under an SL(2,R) transformation generated by the matrix

_(« B By =
/\_<’7 5)7 053577766R7 O[(S 57_1

@ The various fields transform as follows

EA 5 EA, W — W, FO 5 FO)
HO - (NHTHS, M= AMAT.
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Nonrelativistic limit

@ Foliation and reparameterization of metric
i w4 A {0,1} € A

£A_ EA = longitudinal
T BN =wVAEY 2,9} e A

transverse

@ Reparameterization:
=0 +Ihw,
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@ Here we defined worldsheet volumeform as ¢ = 2 TANTBess .
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Nonrelativistic limit

@ Plugging these expansion anzatze into the action, we have
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@ The w? terms are given by
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Nonrelativistic limit

@ Collect:

2 @ W 3) A ) @) x 2
w szﬁ/(n ALY A £(QF) A () | @)

@ Here we have defined the three-form:

QB — %[*(,_-(5) A DY — ¢®2 F(a)] .

@ Hubbard-Stratonovich transformation and auxiliary 5-form field .A®):
2@ 1 ®) O IR I C O]
w' S = AP A (QP Al )7472“4 A AP (3)

2k2

@ The equation of motion for A® is A®) =22 Q) A (@ (%)
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Nonrelativistic limit

@ After introducing auxilary field A®, the expansion of action becomes

) (-2)
S=S+w?’s +-

@ Take the limit w — oo, auxilary field A® becomes Lagrange multiplier imposing
the following constraint

Q¥ AP =0.

@ In component form this is given by

®/2
€ AL AL AL
F/ ;= ——— €pn/ /F678_
Af---AL 31 Af---AL

@ This is one of the two conditions originating from the non-relativistic limit of the
self-duality condition £®) = xF®) | The other one is
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Nonrelativistic |IB action

. .
@ Now, we collect the O(w®) terms in the action S=S :

Sug = Sns + Sk + Sa+ Scs -
@ Explicitly (NS-NS?)
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2NR NS-NS action: Bergshoeff, Lahnsteiner, Romano, Rosseel; Simsek, 2021
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Galilean and dilatational symmetries

@ Galilei boosts act on the NS-NS and the Ramond-Ramond fields as

5o, =0,  GEN =2 1A 06BD =eap ABu €2 NEY

Iz |z

06C9 = —eas A%y €2 A N EX A C97D)

5o A% =2eas N0 EX ATB A QO

@ Dilatational symmetry 3: O — 2@ O
3

4 )
1

A(ES) = 7

A(TMA) =

3Bergshoeff, Lahnsteiner, Rosseel, Simsek, Romano.
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SL(2,R) Symmetry

Let us define some new objects

_ 0

K — ’Ye¢ V= /2 c®

SCO 15 1]
B® — e_¢/28(2), c® = g*/2 (C(2) +Cc© 3(2)) 7
The SL(2,R) tranformations are * :
V- AV,
B® 5 B® _ ke 4 % K2 0@ , c@® 0@ _ @ ’
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A 5 A — (e % HO — 12 e FO) A2

T2
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Conclusion

Summary:

@ Nonrelativistic 1IB action and symmetries.

@ Polynomial realization of SL(2,R) symmetry.
Future directions:

@ Realization of SL(2,R) on the equation of motions.

@ Solutions.
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Thanks!

Utku Zorba (Bogazici University) May 11, 2023 13/13



	Introduction
	Relativistic IIB Supergravity
	Nonrelativistic IIB Supergravity
	Conclusion

