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A less SUSY background

D3

near horizon geometry of a stack of N 
coinciding D3 branes on the apex of an 
orbifold

• Background preserves 16 of the original 32 supercharges and the dual field theory

is an Ak-1 quiver gauge theory with gauge group U(N)k

M.R. Douglas, G.W.Moore 9603167; C.V. Johnson, R.C. Myers, 
9610140

S. Kachru, E. Silverstein, 9802183

• Pure SUGRA analysis: construct instantons on this (Euclideanized) background
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Gauge group is the Zk-invariant subgroup of the S5 isometry group

gauge group of the

half-maximal theory,

R-symmetry group

of the dual CFT

 k=2 gauge group also includes SU(2)L

 Untwisted sector: Zk-invariant fields of the maximal theory

 Twisted sector: 2 x (k-1) tensor multiplets (5 scalars each)

R. Corrado, M. Gunaydin, N.P. Warner, M. Zagermann, 0203057; J. Louis, H.Triendl, M. Zagermann, 1507.01623

[S. Gukov, 9806180]
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 All scalars are fixed at the origin except the moduli (gauge singlets)

 Scalar manifold:

k>2

k=2

 Type IIB axio-dilaton

 k complex scalars
complexified coupling

constants of the N=2 U(N)k

boundary SYM theory
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• Construct finite action solutions to the effective D=5 model in Euclidean space-time: 

EAAdS solutions

• Scalars split:

• Consistent truncation to gravity + moduli: sigma-model coupled to gravity

• Shift symmetry in the axion fields

• Prescription for defining the Euclidean theory….

Instantonic solutions
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• Instantons are classical solutions of the field equations from SE which extremize the 

positive definite  action

This action effectively describes 3-forms dual to the axions:

• computed on the solution with charges Qi is the corresponding instanton

contribution to the path integral. It has contributions only from the boundary terms
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connected by a throat. Possible singular behavior of the scalar fields.

First found by S. Giddings and A. Strominger, Nucl. Phys. B306 (1988) 890

• c= 0, «extremal»: No back reaction of the scalar fields on the EAdS solution

(vanishing of the e-m tensor). Instances are D(-1) branes in the near horizon

geometry of coinciding D3 branes (BPS solutions)

• c > 0, «over-extremal»: ‘spike-like’ singularity in the bulk where the non-extremal D-

instanton is located.

In AdS5 x S5 : E. Bergshoeff, A. Collinucci, A. Ploegh, S. Vandoren, T. Van Riet,  0510048
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not reach the boundaries of the physical patch  

depends on the target space
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Condition not satisfied by wormholes in Euclidean SUGRAS obtained from time-like
dimensional reduction of Lorentzian theories

E. Bergshoeff, W. Chemissany, A. Ploegh, M. T., T. Van Riet, 0806.2310

Condition satisfied by certain geodesics in our model: There exist regular wormhole
solutions in Euclidean

T. Hertog, M.T., T. Van Riet, 0702.04622
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The explicit solutions

Physical patch defined by local solvable parametrization of the moduli space

Axions are defined by maximal abelian ideal of Solv

Coset represenatative:

L. Andrianopoli, R. D’Auria, S. Ferrara, P. Frè, M.T. , 9611014

D. Ruggeri, M.T., T. Van Riet,  arXiv:1712.06081
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Noether charge matrix defined by two vectors

Extremal case:

Two orbits:
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• Geodesics through a generic point

obtained by acting on the generating one by means of the solvable group of 

isometries

E. Bergshoeff, A. Collinucci, A. Ploegh, S. Vandoren, T. Van Riet,  0510048

• Agreement for k=1 with the solutions found in
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• Besides the known BPS D(-1)/D3-systems, found new extremal non-BPS solutions

in which the twisted sector is intrinsically non-trivial.  

• Found regular wormhole solutions
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• Understand string interpretation of these new solutions: Embedding the D=5 theory

in D=10 by D=5 extension of ‘DFT at SL(2) angles’ (F. Ciceri, G. Dibitetto,J.J.Fernandez-Melgarejo,
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• Find correspondence with instanton solutions in the dual quiver SYM at the 

boundary (for a study of instantons in the Ak-1 quiver theory see e.g. T.J. Hollowood,V.V. Khoze 9908035;

R. Argurio, D. Forcella, A. Mariotti, D. Musso, C. Petersson, 1211.1884)

Conclusions



Thank You!



On-shell actions for the generating solution

c = 0

c > 0



The harmonic function for c=0


