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5 dimensional black holes and solitons in 
Einstein-Maxwell-Chern-Simons theory 

with AdS asymptotics

Interesting in the context of the AdS/CFT correspondence:

Gravitating fields propagating in a 
5 dimensional asymptotically AdS spacetime

Fields propagating in a conformal field theory in 4 dimensions

Interesting in the context of supergravity: 

Bosonic sector of the minimally gauged 5D supergravity
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5D minimal gauged supergravity (SUGRA)

  Compactification of Type IIb string theories (bosonic sector)

 Field equations:
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Known black hole solutions in SUGRA:

 Static vacuum (Schwarzchild-Tangherlini solution)

 Stationary vacuum (Myers-Perry-AdS)

 Static electrically charged (Reissner-Nordström-AdS)
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Known black hole solutions in SUGRA:

 Stationary and electrically charged (Chong-Cvetic-Lü-Pope solution)

                  g=1/L 

Two independent 
angular momenta

[PRL 95 (2005) 161301]
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Known black hole solutions in SUGRA:

 Extremal limit of the Chong-Cvetic-Lü-Pope solution

Supersymetric black holes [Gutowski-Reall JHEP 02 (2004) 006]

One parameter family of extremal solutions
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Recent new class of AdS solutions:
[Radu-Herdeiro PLB (2015) 749]

[R-H PLB (2016) 757]
[R-H PRL 221102 (2017)]

Regular electromagnetic solitons in Einstein-Maxwell with global AdS4

Box-like behaviour of AdS space-time 
+

“Multipolar” behavior of the electromagnetic field
=

Electric and magnetic regular solitons

Similar construction for black holes
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Einstein-Maxwell with global AdS5

Black holes with solitonic limit
[JLBS, Kunz, Navarro-Lérida, Radu Entropy 18 (2016) 438]

Static configurations with purely magnetic gauge field

Box-like behaviour of AdS space-time 
+

“Multipolar” behavior of the electromagnetic field
=

Electric and magnetic regular solitons

Similar construction for black holes
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2. Magnetized solutions || 2.1 Cohomogeneity-1 Ansatz

Metric:

Gauge field:

- Lewis-Papapetrou coordinates:  θ  [0,π]  Φ  [0,2π]  Ψ[0,4π]  
- Quasi-isotropic coordinatae radius:  r [rH,)

r = rH    outer horizon
rH = 0  extremality
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Properties of the Ansatz:

-  Cohomogeneity-1
|J1|=|J2|=J

-  Outer horizon of spherical topology

- Adapted to the conformal boundary (asymptotically AdS5)
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2.2 Far-field Asymptotics and perturbative solutions
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2.3 Global charges
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Solitons:

      

a2=-1.52
a4=0.175
a6=0.0025
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Squashing the AdS boundary metric

Squashed S3 
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Supersymmetric squashed and magnetized solitons:

   
   Cassani, Martelli 
JHEP 08 044 (2014)
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Squashed and magnetized non-extremal black holes (work in progress):

v=1.65
cm=-1
L=1

Two limits: extremal black holes or solitons (shrinking horizon)



3. Magnetized and Squashed solutions

Squashed and magnetized non-extremal black holes (work in progress):

v=1.65
cm=-1
L=1

Two limits: extremal black holes or solitons (shrinking horizon)



3. Magnetized and Squashed solutions

Supersymetric solutions:



3. Magnetized and Squashed solutions

Supersymetric solutions:
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 Magnetized and squashed
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3. Magnetized and Squashed solutions

Supersymetric solutions:

- susy solitons:
 Magnetized and squashed
      (Cassani, Martelli)

- susy black holes:
 Unmagnetized and AdS5

       (Gutowski, Reall)

- squashed susy black holes:
 Magnetized and squashed



3. Magnetized and Squashed solutions

New squashed and magnetized susy black holes:
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4. Conclusions

-  New class of magnetized black holes and solitons in EMCS theory (SUGRA)

-  New class of squashed and magnetized black holes in SUGRA

Perturbative solutions in the far-field region / horizon / origin
Global charges and thermodynamic properties

Non-extremal black holes can be continuously deformed to solitons (susy)

Extremal black holes include a new class of 
squashed and magnetized susy black holes
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Thank you for your attention!

Entropy 2016, 18(12), 438
Phys.Lett. B771 (2017) 52-58

arxiv:1708.xxxxx


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 49
	Slide 50
	Slide 51

