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Introduction

.. Einstein–Maxwell Black Holes: D = 4

static
spherically
symmetric

Schwarzschild
Reissner-Nordström

M
M,Q

rotating
axially

symmetric

Kerr
Kerr–Newman

M,J
M, J,Q

uniqueness
black holes are uniquely determined by their mass M ,
angular momentum J , charges Q and P
horizon topology
black hole horizons have spherical topology
staticity
stationary black holes with non-rotating horizon are static
. . .
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Introduction

.. Generalization of D = 4 Black Holes: D > 4

Myers and Perry, Ann. Phys. (N.Y.) 172 (1986) 304

mmmm static mmmm mmmn rotating mmmn

D = 4 Schwarzschild Kerr

(M ) (M,J)

D > 4 Tangherlini Myers-Perry

(M ) (M,J1, ..., JN )
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Introduction

.. Myers-Perry Black Holes

Myers and Perry 1986

D: dimension of space-time

N : number of independent angular momenta Ji: N ≡
⌊
D − 1

2

⌋
N : number of independent planes

(x1, x2)

(x3, x4)

θ

x1

x2
ϕ1

x4

x3
ϕ2

example: D = 5, N = 2Jutta Kunz (Universität Oldenburg) Black Holes in Higher Dimensions Bad Honnef, April 2017 5 / 26
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Introduction

.. Myers-Perry Black Holes

metric
ds2D,MP = −dt2 + ΠF

Π−mr2−ε
dr2 +

N∑
i=1

(r2 + a2i )(dµ
2
i + µ2

i dφ
2
i )

+
mr2−ε

ΠF

(
dt−

N∑
i=1

aiµ
2
i dφi

)2

+ εr2dν2

F ≡ 1−
N∑
i=1

a2iµ
2
i

r2 + a2i
, Π =

N∏
i=1

(r2 + a2i )

constraint
N∑
i=1

µ2
i + εν2 = 1

coordinate ν enters only in even dimensions: odd D : ε = 0

even D : ε = 1

mass M and angular momenta Ji: M = m (1 + (D − 3))A(SD−2)

Ji = 2maiA(S
D−2) , i = 1, . . . , N
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Introduction

.. Myers-Perry Black Holes: Domain of Existence

-1.00

-0.50

0.00

0.50

1.00

-1.0 -0.5 0.0 0.5 1.0

j 2

j1

scaled angular momenta

j1 = J1/M
(D−2)/(D−3)

j2 = J2/M
(D−2)/(D−3)

D = 5:
domain of existence is
bounded
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Introduction

.. Myers-Perry Black Holes: Domain of Existence

-1.00

-0.50

0.00

0.50

1.00

-1.0 -0.5 0.0 0.5 1.0

j 2

j1

scaled angular momenta

j1 = J1/M
(D−2)/(D−3)

j2 = J2/M
(D−2)/(D−3)

D = 5:
domain of existence is
bounded

D = 6:
domain of existence is
unbounded on axes:
for J1 = J , J2 = 0
for J1 = 0, J2 = J
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Introduction

.. Myers-Perry Black Holes: Domain of Existence

single angular momentum J1 = J (Ji = 0, i > 1)

scaled horizon area AH versus scaled angular momentum J

D = 5: J1 = J , J2 = 0: domain bounded, singular extremal limit
D ≥ 6: J1 = J , Ji = 0, i > 1: domain unbounded
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Introduction

.. Myers-Perry Black Holes: Domain of Existence

D=7

0.0

0.4

0.8

    |j1|

0.0

0.4

0.8
|j2|

0.0

0.4

0.8

|j3|

J1 = J2 = J , J3 = 0: domain bounded, singular extremal limit
J1 = J2 = 0, J3 = J : domain unbounded
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Introduction

.. Myers-Perry Black Holes: Domain of Existence

two equal magnitude angular momenta J1 = J2 = J (Ji = 0, i > 2)

scaled horizon area AH versus scaled angular momentum J

D = 7 D ≥ 8

D = 7: J1 = J2 = J , J3 = 0: domain bounded, singular extremal limit
D ≥ 8: J1 = J2 = J , Ji = 0, i > 2: domain unbounded
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Introduction

.. Black Rings and Further Beasts?

Myers and Perry, Ann. Phys. (N.Y.) 172 (1986) 304

‘construction’ of black rings:

1. take a piece of black string

2. bend it

3. glue endpoints

Jutta Kunz (Universität Oldenburg) Black Holes in Higher Dimensions Bad Honnef, April 2017 7 / 26
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Introduction

.. Black Rings and Further Beasts?

e.g. Black Ringoids
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Vacuum Black Objects

.. Outline

...1 Introduction

...2 Vacuum Black Objects
Black Holes and Black Rings in D = 5
Black Holes and Black Rings in D ≥ 6
Black Holes and Black Ringoids in D ≥ 7

...3 Adding Charge

...4 Conclusions and Outlook
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.. Outline
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: Physical Picture

Emparan and Reall, PRD65 (2002) 084025, PRL 88 (2002) 101101

black rings
horizon topology S1 × S2

static black rings

attraction:
gravity/string tension
shrink rings
repulsion:
conical singularity
inside: push
outside: pull
unbalanced black rings

attraction:
gravity/string tension
repulsion:
rotation along S1

centrifugal force
balanced black rings
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: Physical Picture

Emparan and Reall, PRD65 (2002) 084025, PRL 88 (2002) 101101

static black ring: string pulling from outside the ring (shown: deficit)

static black ring: strut pushing from inside the ring (not shown: excess)
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: Physical Picture

Emparan and Reall, PRD65 (2002) 084025, PRL 88 (2002) 101101

rotating black ring:

no conical singularity: appropriate horizon velocity
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: Physical Picture

Emparan and Reall, PRD65 (2002) 084025, PRL 88 (2002) 101101

phase diagram: domain of existence

horizon area AH vs. angular momentum J2 at fixed mass

black holes S3

maximal J
black rings
S1 × S2

minimal J

nonuniqueness
region with

MP black
holes
fat black
rings
thin black
rings
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

a parametrization of 4−dimensional Euclidean space

ds2 = dρ2 + ρ2(dΘ2 + cos2 Θdϕ2 + sin2 Θdψ2)

coordinate transformation

ρ = r
√
U, tanΘ = (

r2 + ρ2 +R2

r2 + ρ2 −R2
) tan θ,

U =

√
1 +

R4

r4
− 2R2

r2
cos 2θ

new metric
ds2 = V1(dr

2 + r2dθ2) + V2dϕ
2 + V3dψ

2,

V1 =
1

U
, V2 = r2

[
cos2 θ − 1

2
(1 +

R2

r2
− U)

]
, V3 = r2

[
sin2 θ − 1

2
(1− R2

r2
− U)

]
,

0 ≤ r <∞, 0 ≤ θ ≤ π/2, 0 ≤ ϕ ≤ 2π, 0 ≤ ψ ≤ 2π, R > 0
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

for 0 < r < R: a surface of constant r has ring-like topology
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

Euclidean metric

ds2 = V1(dr
2 + r2dθ2) + V2dϕ

2 + V3dψ
2,

new metric ansatz for black rings

ds2 = f1(r, θ)(dr
2+ r2dθ2)+f2(r, θ)dϕ

2+f3(r, θ)(dψ−W (r, θ)dt)2−f0(r, θ)dt2

Emparan Reall solution can be expressed explicitly in these coordinates

metric is well suited for numerical calculations

new metric is easily generalized to more than 5 dimensions
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

numerical schemes
finite difference solver
spectral solver

accuracy: 10−5
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

 0

 1.5

 3

 0  1  2

a H

j

MP

BR
BF

d=5 k=0

 0.5

 1

 0.9  1

 

 

MP: Myers-Perry, BR: black ring, BF: blackfold
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice

black ring metric in these coordinates:

ds2 = f1(r, θ)(dr
2+ r2dθ2)+f2(r, θ)dϕ

2+f3(r, θ)(dψ−W (r, θ)dt)2−f0(r, θ)dt2

with functions:

f0(r, θ) =
Q2(r, θ)

Q1(r, θ)
U1(r, θ)U2(r, θ), f1(r, θ) =

r2HR
4

(R4 − r4H)2
U1(r, θ)Q3(r, θ)

S(r, θ)
,

f2(r, θ) =

(
1 +

r2H
r2

)2
r2 sin2 2θ

2U2(r, θ)
, f3(r, θ) =

r2
(
1− r2H

r2

)2
2
(
1 +

r2H
r2

)2 Q1(r, θ)

Q2(r, θ)U1(r, θ)
,

W (r, θ) =
4
√
2(r2H +R2)

√
R4 + r4H

R(R2 − r2H)

(
1− r2H

r2

)2
r2
(
1 +

r2H
r2

)2 Q2(r, θ)Q4(r, θ)

Q1(r, θ)
.
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. Black Rings in D = 5: A Coordinate Choice
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Vacuum Black Objects Black Holes and Black Rings in D = 5

.. A Zoo of Composite Species in D = 5

black Saturn black dirings

etc.

Jutta Kunz (Universität Oldenburg) Black Holes in Higher Dimensions Bad Honnef, April 2017 11 / 26



beamer-tu-logo

beamer-ur-logo

.....
.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
.....

.
....

.
....

.

Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Outline

...1 Introduction

...2 Vacuum Black Objects
Black Holes and Black Rings in D = 5
Black Holes and Black Rings in D ≥ 6
Black Holes and Black Ringoids in D ≥ 7

...3 Adding Charge

...4 Conclusions and Outlook

Jutta Kunz (Universität Oldenburg) Black Holes in Higher Dimensions Bad Honnef, April 2017 12 / 26



beamer-tu-logo

beamer-ur-logo

.....
.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
.....

.
....

.
....

.

Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Myers-Perry Black Holes in D ≥ 6

Emparan, Harmark, Niarchos, Obers, Rodriguez, JHEP 2007

Jutta Kunz (Universität Oldenburg) Black Holes in Higher Dimensions Bad Honnef, April 2017 13 / 26



beamer-tu-logo

beamer-ur-logo

.....
.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
....

.
....

.
.....

.
....

.
.....

.
....

.
....

.

Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Myers-Perry Black Holes in D ≥ 6

Dias, Figueras, Monteiro, Santos, Emparan, PRD 2009
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.. Black Rings in D > 5: Perturbative Approach
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Black Rings in D ≥ 6: New Coordinates

Kleihaus, Kunz, Radu, PLB 2013

a parametrization of d−dimensional Euclidean space (with d = D − 1)

ds2 = dρ2 + ρ2(dΘ2 + cos2 ΘdΩ2
d−3 + sin2 Θdψ2)

coordinate transformation

ρ = r
√
U, tanΘ = (

r2 + ρ2 +R2

r2 + ρ2 −R2
) tan θ,

metric
ds2d = V1(dr

2 + r2dθ2) + V2dΩ
2
d−3 + V3dψ

2,

Ansatz for the D−dimensional black ring metric

ds2 = f1(r, θ)(dr
2+r2dθ2)+f2(r, θ)dΩ

2
D−4+f3(r, θ)(dψ−W (r, θ)dt)2−f0(r, θ)dt2
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.. Black Rings in D ≥ 6: New Coordinates

regular solutions: adjust ΩH for fixed rH and R

in practice: rH = 1, R > rH
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Black Rings in D ≥ 6: New Coordinates

event horizon area

AH = 2πrHVD−4

∫ π/2

0

dθ

√
f1f

D−4
2 f3

∣∣∣∣
r=rH

temperature

TH =
1

2π
lim
r→rH

1

r − rH

√
f0
f1

mass and angular momentum

M =
(D − 2)VD−2

16πG
ct , J =

VD−2

16πG
cψ

gtt → −1 +
ct

rD−3
+ . . . , gψt → sin2 θ

cψ
rD−3

+ . . .

Smarr formula
D − 3

D − 2
M =

THAH
4G

+ΩHJ
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Black Rings in D = 6: Results
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.. Black Rings in D = 6: Results
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.. Black Rings in D = 6: Results

 1
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.. Black Rings in D = 6: Results
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Black Rings and Pinched Black Holes

Dias, Figueras, Monteiro, Santos, Emparan, PRD 2009
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. Black Rings and Pinched Black Holes

O. J. C. Dias, J. E. Santos and B. Way, JHEP 2014

black rings and pinched black holes in D = 6

extension to D = 7
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Vacuum Black Objects Black Holes and Black Rings in D ≥ 6

.. A Phase Diagram in D ≥ 6

Emparan, Figueras, JHEP 1011 (2010) 022

D ≥ 6 horizon area vs. angular momentum at fixed mass
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.. Outline
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: The Scheme

Kleihaus, Kunz, Radu, JHEP 2015

Balanced black objects with Sn+1 × S2k+1 horizon topology

spherical horizon black rings black ringoids
MP/‘pinched’ k = 0 k = 1 k = 2 k = 3

d = 5 S3 S2 × S1

d = 6 S4 S3 × S1

d = 7 S5 S4 × S1 S2 × S3

d = 8 S6 S5 × S1 S3 × S3

d = 9 S7 S6 × S1 S4 × S3 S2 × S5

d = 10 S8 S7 × S1 S5 × S3 S3 × S5

d = 11 S9 S8 × S1 S6 × S3 S4 × S5 S2 × S7

etc.
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: The Scheme

Euclidean metric

ds2 = V1(dr
2 + r2dθ2) + V2dΩ

2
n + V3dΩ

2
p

surface of constant r:

{
0 < r < R: Sn+1 × Sp topology

r > R: Sn+1+p topology

appropriate spatial coordinates for black objects with Sn+1 × Sp topology

general case: difficult

simplification: p = 2k + 1, k ≥ 0

k + 1 equal magnitude angular momenta: J1 = J2 = · · · = Jk = Jk+1 = J
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: The Scheme

odd-dimensional sphere: as an S1 fibration over CPk

dΩ2
2k+1 = (dψ +A)2 + dΣ2

k

A = Aidx
i: Kähler form dΣ2

k: metric on the unit CPk

dΩ2
2k+1 =

∑
i

dzidz̄i

k + 1 complex coordinates zi with
k+1∑
i

ziz̄i = 1, e.g.

zi = ei(ψ+ϕi) cos θi
∏
j<i

sin θj , for i = 1, . . . , k, and zk+1 = eiψ
k∏
j=1

sin θj

A = Aidx
i =

k∑
i=1

cos2 θi

∏
j<i

sin2 θj

 dϕi .
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: The Scheme

Sn+1 × S2k+1 horizon topology

Ansatz for the metric of black ringoids: k ≥ 1, n ≥ 1

ds2 = f1(r, θ)
(
dr2 + r2dθ2

)
+ f2(r, θ)dΩ

2
n − f0(r, θ)dt

2

+ f3(r, θ)
(
dψ +A−W (r, θ)dt

)2
+ f4(r, θ)dΣ

2
k ,

special case n = 1: S2 × S2k+1 horizon topology

ds2 = f1(r, θ)
(
dr2 +∆(r)dθ2

)
+ f2(r, θ)dϕ

2 − f0(r, θ)dt
2

+ f3(r, θ)
(
dψ +A−W (r, θ)dt

)2
+ f4(r, θ)dΣ

2
k ,

MP (J1 = ... = Jk+1 = J , Jk+2 = 0): domain bounded, singular limit

general case n > 1:

MP (J1 = ... = Jk+1 = J , Ji = 0, i > k + 1): domain unbounded
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: The Scheme

event horizon area

AH = rHVnV2k+1

∫ π/2

0

dθ
√
f1fn2 f3f

2k
4

∣∣∣∣
r=rH

temperature

TH =
1

2π
lim
r→rH

1

r − rH

√
f0
f1

mass and angular momentum

M =
(D − 2)VD−2

16πG
ct , J =

VD−2

8πG
cψ

gtt → −1 +
ct

rD−3
+ . . . , gψt → sin2 θ

cψ
rD−3

+ . . .

Smarr formula
D − 3

D − 2
M =

THAH
4G

+ (k + 1)ΩHJ
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: Results

balancing the ringoids: variation of ΩH

-2

-1.5

-1

-0.5

 0

 0.5

 0  0.05  0.1  0.15

δ

ΩH

d=7 k=1

 0

 1000

 2000

 3000

 4000

-2 -1.5 -1 -0.5  0  0.5
δ

d=7 k=1

M

J

conical deficit/excess δ = 2π(1− limθ→0
f2

θ2r2f1
)

d = 7, k = 1 black ringoids (rH = 1, R = 4.6)
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: Results

 0
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area of balanced D = 7 ringoids with S2 × S3 horizon topology

higher dimensional counterparts of D = 5 black rings
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.. Black Ringoids: Results
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ΩH of balanced D = 7 ringoids with S2 × S3 horizon topology
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: Results

 0

 10
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BF

temperature of balanced D = 7 ringoids with S2 × S3 horizon topology

higher dimensional counterparts of D = 5 black rings
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: Results

 0.6

 0.8

 1

 0.8  0.9  1
j

d=7 k=1

Le/Lp

R3
(in)/R3

(out)

geometry of balanced D = 7 ringoids with S2 × S3 horizon topology

higher dimensional counterparts of D = 5 black rings
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Vacuum Black Objects Black Holes and Black Ringoids in D ≥ 7

.. Black Ringoids: Results

Balanced black objects with Sn+1 × S2k+1 horizon topology

spherical horizon black rings black ringoids
MP/‘pinched’ k = 0 k = 1 k = 2 k = 3

d = 5 S3 S2 × S1

d = 6 S4 S3 × S1

d = 7 S5 S4 × S1 S2 × S3

d = 8 S6 S5 × S1 S3 × S3

d = 9 S7 S6 × S1 S4 × S3 S2 × S5

d = 10 S8 S7 × S1 S5 × S3 S3 × S5

d = 11 S9 S8 × S1 S6 × S3 S4 × S5 S2 × S7

etc.
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.. Outline

...1 Introduction

...2 Vacuum Black Objects
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Adding charge

.. Einstein-Maxwell-Dilaton Black Holes

Kaluza-Klein construction:
embedding of the D-dimensional MP metric in (D + 1) spacetime with
extra coordinate U

ds2D+1 = dU2 + ds2D,MP

boost in the t− U plane with the 2× 2 matrix

L =

(
coshα sinhα
sinhα coshα

)
(D + 1)-dimensional metric

ds2D+1 = e2ιΦgρσdx
ρdxσ + e−2(D−2)ιΦ(dU +Aρdx

ρ)2

charged rotating black holes for the KK dilaton coupling constant h

h =
D − 1√

2(D − 1)(D − 2)
= (D − 1)ι
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Adding charge

.. Einstein-Maxwell-Dilaton Black Holes

asymptotic expansion and global charges

gtt = −1 +
M

(D − 2)A

1

rD−3
+ . . . M = m

(
1 + (D − 3) cosh2 α

)
A

gtφi
= − Ji

2A
µ2
i

1

rD−3
+ . . . Ji = 2mai coshαA

At =
Q

(D − 3)A

1

rD−3
+ . . . Q = (D − 3)m sinhα coshαA

Aφi = − Mi

(D − 3)A
µ2
i

1

rD−3
+ . . . Mi = (D − 3)mai sinhαA

Φ =
Σ

(D − 3)A(SD−2)

1

rD−3
+ . . . Σ = − (D − 3)m sinh2 α

2(D − 2)ι
A

where A := A(SD−2)
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Adding charge

.. Einstein-Maxwell-Dilaton Black Holes

Myers-Perry black holes

D=5

-0.1
0.0

0.1     j1

-0.1

0.0

0.1

j2

0.0

0.5

1.0

|q|

D=6

-0.2
-0.1

0.0
0.1

0.2
   j1

-0.2
-0.1

0.0
0.1

0.2
j2

0.0

0.5

1.0

|q|

domain of existence of EMD MP black holes

scaled charge |q| = |Q|
M

vs scaled angular momenta ji =
Ji

M (D−2)/(D−3)
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Adding charge

.. Charged Black Rings and Ringoids

D = 5 black rings

 0

 1.5

 3

 0  0.5  1  1.5

a H

j

BR

MP

D=5

q=0

q=0.63q=0.93
 0

 0.5

 1

 1.5

 0  0.5  1  1.5

t H

j

MP

BR

D=5

q=0q=0.63

q=0.93

scaled area aH scaled temperature tH

vs scaled angular momentum j for fixed scaled charge q
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Adding charge

.. Charged Black Rings and Ringoids

D = 6 black rings

 0

 1

 2

 0  0.5  1  1.5  2

a H

j

MP

BR

q=0

q=0.67
q=0.94

D=6

 0.5

 1

 1.5

 2

 0  0.5  1  1.5

t H

j

MP

BR

D=6

q=0q=0.67

q=0.94

scaled area aH scaled temperature tH

vs scaled angular momentum j for fixed scaled charge q
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Adding charge

.. Charged Black Rings and Ringoids

D = 7 black ringoids

 0

 0.4

 0.8

 1.2

 0  0.25  0.5  0.75  1

a H

j

Br

MP

D=7

q=0
q=0.69

q=0.95
 0

 10

 20

 0  0.25  0.5  0.75  1

t H

j

Br

MP

q=0q=0.69
q=0.95

D=7

scaled area aH scaled temperature tH

vs scaled angular momenta ji for fixed scaled charge q
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Conclusions and Outlook

.. Outline

...1 Introduction

...2 Vacuum Black Objects
Black Holes and Black Rings in D = 5
Black Holes and Black Rings in D ≥ 6
Black Holes and Black Ringoids in D ≥ 7

...3 Adding Charge

...4 Conclusions and Outlook
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Conclusions and Outlook

.. Conclusions

D = 5: rings
well-known

D = 6: rings
horizon
topology
change?
pinched
black holes

D = 7: ringoids
analogous
to D = 5

D ≥ 8

systematic
study to be
done
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Conclusions and Outlook

.. A Black Hole Zoo
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Conclusions and Outlook

.. A Black Hole Zoo
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Conclusions and Outlook

.. THANKS

Burkhard Kleihaus Eugen Radu
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Conclusions and Outlook

.. THANKS

Thank you very much
for your attention
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