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1 Introduction

The construction of half-maximal-BPS backgrounds with an AdS-factor for the Type II
string or for M-theory is a very fertile problem. Illuminated by Maldacena’s AdS/CFT
correspondence [1], this problem gains significance as the study of non-perturbative aspects
of conformal field theories preserving eight Poincaré SUSYs in diverse dimensions. By now,
there is a beautiful correspondence between infinite families of AdSp x S? x ¥g_p solutions
preserving eight Poincaré SUSYs (D = 2,...,7) and SCFTs in dimension d = D — 1 with
SU(2) R-symmetry.

In fact, for the case D = 2,3,4,5,6,7 the formalism, backgrounds and dual field
theories are respectively described in the papers [2]-[6] (for AdSs), [7]-[15] (for AdS3), [16]-
[24] (for AdS4), [25]-[30] (for AdSs), [31]-[42] (for AdSs) and [43]-[48] (for AdSy).

A natural next step is to achieve the same classification of Type II (or M-theory) back-
grounds and CFTs in situations with less SUSY, typically breaking also part of the SU(2)
R-symmetry. Establishing the correspondence between supergravity backgrounds and pre-
cise QFT/CFTs (in the less SUSY cases) is a very interesting and demanding problem. Few
papers have attempted this, mostly due to the technical difficulties in solving BPS equations
(generically, non-linear and coupled PDEs). The achievements are less spectacular than
those in the more symmetric circumstances. See [49]-[53], for some works in this direction.

On the field theory side, a popular way of constructing SCF'Ts is to consider twisted
compactifications of the d = 6 (0,2) SCFT on different manifolds. The (0, 2) theory then
acts as a ‘mother’ of the lower dimensional ones (for example, the class S theories).

In five dimensions there is an infinite family of SCFTs with eight Poincaré SUSYs. Its
holographic description is given in the papers [31]-[42]. It is natural to ask if this family of
SCFTs can be compactified on two, three, and four manifolds leading to lower dimensional
SCFTs. This problem is ideal to tackle using AdS/CFT techniques.

Indeed, a technical tool used in carving the space of possible string backgrounds dual
to SCFTs, is to find solutions in D-dimensional AdS-gauged supergravity and lift them to
Type II or M-theory. These solutions are typically of the form AdSp_, x ¥,, where ¥,
is a compact space, and contain a host of scalars and forms excited. Similar procedures
are used to construct duals to defect conformal field theories, see for example [54, 55], or
massive gravity models [56].

This technique suggests that the dual field theory is a twisted compactification of a
(D —1) dimensional CFT that reaches a strongly-coupled lower dimensional IR fixed point
of dimension (D — p — 1). In this paper, we are interested in finding the flow to these IR
fixed points dual to lower dimensional SCFTs.

More concretely, we consider five-dimensional N' = 1 SCFTs (for example, the strongly
coupled fixed point of 5d linear quiver field theories) dual to Type IIB solutions with AdSg x
S? factors. Holographically, the RG flow to a lower dimensional SCFT is characterized by a
solution in an effective six dimensional gauged supergravity [57] that interpolates between
AdSg — AdSgi1 X ¥5_g4. This describes the strongly coupled dynamics of the 5d SCFT
compactified on ¥5_4 that reaches a d-dimensional CFTy, with less SUSY than the 5d UV
one. In this work, we describe these RG-flows, study fixed points and calculate quantities



characterising both the flows and the fixed points. In the same line, SUSY breaking
compactifications can be considered.

The contents of this paper are distributed as follows: in section 2, we summarise the
needed aspects of Romans’ six dimensional Fj gauged supergravity. In section 3 we discuss
solutions to this gauged supergravity that preserve some fraction of SUSY and have AdS4,
AdS3 and AdS, spaces. We also study compactifications on a circle with SUSY breaking
boundary conditions.

Section 4 carefully describes two formulations of the lift to Type IIB of the solutions
presented in section 3. We use both the language of [32-35] and [42] and show the equiv-
alence of the two formulations. In section 5 the three new SUSY preserving families of
Type IIB backgrounds with AdSy, AdS3 and AdSs factors are explicitly written. These in-
finite families are labelled by a function V (o, n) that also encodes the dual five-dimensional
N = 2 SCFT undergoing compactification. Some field theoretical aspects of the lower
dimensional SCFT, are discussed in section 6. Among other things the number of degrees
of freedom is defined and computed in detail. The holographic central charge is calculated
at the fixed points and we also present an analog monotonic observable which characterise
the dimensional flows. Interestingly, in terms of the quiver parameters, the holographic
central charge of the IR fixed point is proportional to the UV one, confirming the picture
advocated in [58]. We also present a dual to a QCD-like quiver theory with massive mat-
ter. Section 7 presents a summary and conclusions of this work. Some appendices with
technical details complement the presentation.

2 Summary of six dimensional Romans F; supergravity

In this section we give an account of six dimensional Romans’ Fy gauged supergravity [57].
We use slightly different conventions (and a different signature) to those in [57], in order
to profit from the lift to Type IIB presented in [59], as we discuss in section 4.

The six dimensional Romans’ F(4) gauged supergravity is defined in terms of a real
scalar field X, a three-form

Fy = dAs, (2.1)

an Abelian gauge field A; with field strength

2
F,=dA; + ggAQ , (22)

and a non-Abelian SU(2) gauge field A® with curvature
F'=dA" + %eijkAj A AR, (2.3)

The parameter g is a coupling in the 6d theory. The units associated to the various fields
and curvatures are,

[Ao] =[] =1, [FBa]=[F3]=m, [A]=m,[F]=m? [X]=1 [gl=m. (24)



The bosonic part of the lagrangian reads,

= 1+44— — X" —-=-X"7"-2X 2.
L= Ru1+4 008 7 (20— 2 o (25)
1 4 1 -2 1 7 7
+§X *g F3/\F3—§X x¢Fo N Fo + — *6F ANF
g
1. 2 ) .
——Ag A (dAl ANdAy + —gdA; N As + 7§2A2 A Ay + TFZ A FZ> .
2 3 27 g?

The equations of motion are

) 92
d(X* g F3) = AF' + §§X’2 x6 Fy, (2.6)
d( *6 FQ) = —F2 A F3 (2.7)
D(X FY) = —F3 A Fi (2.8)
X2 1 P
d( *GdX) *GFS/\F?»_T *6F2/\F2+ *6F ANF
1 2 1
—g? (X _-Zx? X2) 1 2.9
g (6 3 + 5 *6 1, (2.9)

where we defined D as the SU(2) gauge-covariant derivative, defined on a differential for
C' by
DC" = dC" + ¢;;,A7 N CO" (2.10)

Finally, the Einstein’s equations are

R, = 4X72%29,X0,X + §° iX*G—gX*Q—}XQ Xi F;, - F 1 F2?
wy = X0y X + g 18 3 B Guv + 1 3u '3 6guu 3

X2 1 X2 1 :
25 (o P = g0 F3 ) + 5 (Fhu Pl — o (F3?). .11

where Fj, = ¢, F is the contraction along the direction 9, F'- G = F),, ., G #7, and
F2=F.F.

The fermionic part of the Lagrangian and SUSY transformations can be found in [57].
The simplest possible solution sets all matter fields to zero Ay = A; = A" =0 and X = 1.

The metric is that of AdSg of radius R? = 932. This solution preserves eight Poincaré

supercharges. Let us now discuss various solutions of this six dimensional system.

3 Solutions in six dimensional F; supergravity

In this section we discuss various solutions to Fj gauged supergravity. The fixed point
solutions described below are not new, in fact they can be found in [60] and [61]. We present
them in detail in our conventions and also display new numerical interpolations between
fixed points. In all cases we have checked that all the equations (2.6)—(2.11) are satisfied.

These solutions describe spontaneous compactifications, triggered by fluxes, of the
AdSg SUSY vacuum of six dimensional supergravity on the manifolds Hs, Hs, Hy X Hs.
They are discussed in sections 3.1, 3.2, 3.3 respectively. These solutions preserve different



Figure 1. Numerical interpolation between the AdSg and AdS, fixed point. The details of the
numerical analysis are explained in appendix B.1. We do not plot g(r) since it is given by g(r) =

—f(r) + log X (r).

fractions of the original Poincaré SUSYs. Finally, a non-SUSY solution obtained as a
double Wick rotation of an AdSg black hole is described in section 3.4.

We start by writing flows between AdSg and AdS; when the supergravity compactifies
on a compact hyperbolic two-dimensional space

3.1 AdSG — AdS4 X H2

This configuration was first discussed in [60], we review it here in our conventions. We
propose a metric

dz? + dz?)

ds? = 2T (—dt? + dy? + dy2 + €9 dr?) 4 201 ( 5 , (3.1)

z

where g(r) is an arbitrary function which takes into account the reparameterisation invari-
ance of the coordinate r. The gauge field configuration breaks SU(2) to U(1)

Al=0, A’=0, JE (3.2)
z

The dilaton depends only on the r coordinate, X = X (r) and the fields A1 = Ay = 0. The
BPS and the equations of motion are solved if we impose

I+95 1
p - QPJ—X%-Nfﬂ, (3.3)
22 252
f+og [ X2 3
e’ g 2 —2h
W= — 2 yx?o 3.4
2\/§X[ 5 AT me ] (34)
Ftog | x—2 1
/ € 7g 2 —2h
—_— 2 ix . 3.5
f="5ax [ 3 T Tyt ] (3:5)

The solutions to these equations generate backgrounds preserving four Poincaré SUSYs
(N = 2 in the language of the dual 3d SCFT), see [60] for a detailed analysis. The BPS



equations admit a fixed point solution by requiring that both X and h are constants,

2 3 6
Xt= = 2= 2572 62g2672f~7\€

- , . (36)

Plugging this result in eq. (3.1), the metric is AdSy x Hs (where we can now use f as a
coordinate). Also notice that for small r, the expansion

f=—logr+0(r?), h = —logr + O(r?), X=1+0(@?%, g=0(?), (3.7)

gives a power series solution to the BPS equations which approaches AdSg as r — 0.!
The solution which interpolates among these two fixed points is shown in figure 1. For
the numerical analysis we have set § = 3/v/2 and g(r) = —f(r) + log X (r). With this
choice of radial coordinate — different from the one in eq. (3.7), we find the AdS, fixed
point at r — oo and the AdSg one at 7 — —oo. Indeed, at the AdSy fixed point we have

2 1 2 3
r>0 X \/; 0.90, h 110853 0.65, f 5" (3.8)
consistently with eq. (3.6). In the AdSg fixed point we have

r<0  X=1, h=—r, f=-r (3.9)

which for r — —oo approaches the metric of AdSg. See figure 1 for a plot of the numerical
solutions. Details of the numerical analysis can be found in appendix B.1. Let us now
discuss spontaneous compactifications to AdSs.

3.2 AdSG — AdS3 X Hg

In this section we discuss a flow from AdSg to a solution of the form AdSsz x Hs, first found
in [60]. Interestingly, this background needs the non-Abelian character of the gauge field
A, The six dimensional configuration reads

2 2 2
ds? = X0 (a2 + dy? + 290 dr?) + () (dzf + daj + dz*)

o> , (3.10)
1 1
Al = —Zday A2 =0, A= —Zdxo, X =X(r).
z z
All the other fields are set to zero. The BPS equations are
gelt9
ge 2 2, 3 o
X =7 (2X —2X"+ e ) , 3.11
173 7 (3.11)
geft9 2X 2 3
/ ge 2 —2h
=2 (2Xx%2 4 + —e , 3.12
/ 42X ( 3 g2 ) (3.12)
gel 9 2X2 5
ge 2 —2h
h = -2~ |2X° + — e . 3.13
42X ( 3 g2 ) (3.13)

Any solution of the BPS equations (3.11)-(3.13) is a solution of the equations of mo-
tion (2.6)—(2.11). These backgrounds will preserve two Poincaré SUSYs, as analysed in [60].

LChoosing § = 3/\/5 gives the metric on AdSe with a unit radius. We can choose to work with a generic
g by adding a constant factor in the expansion of f modifying the AdS¢ radius.
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Figure 2. Numerical interpolation between the AdSg and AdSs fixed point. The details of the
numerical analysis are explained in appendix B.2. Again, ¢ is given by ¢ = —f + log X.

One possible solution is X = 14+0(r?) for small r and f ~ h ~ —log . This reproduces
AdSg (for r — 0). There is also a fixed point solution to the equations,
1 on 3 —or 9 1 9
9 e = fTQQ’ W?(‘f )7
leading to a space of the form AdS3 x Hs, with a fixed size Hj.

The solution describing the flow AdSg — AdS3 x Hj is plotted in figure 2. The details
of the numerical analysis are written in appendix B.2. As above, we set § = 3/v/2 and we

x4 — 29 _ (3.14)

use a convenient radial coordinate set by the choice g(r) = —f(r) 4+ log X (r). Using this
radial coordinate the AdSg fixed point is found as r — —oco, while the AdSs fixed point is
found at » — +o0co. Indeed, we have

T 1. 2
>0 X:fgzo.&i, h=7logg =—0.38, f=—V2r (3.15)

which is consistent with eq. (3.14). In the AdSg fixed point we have

r<0 X=1, h=—r, f=-r. (3.16)
Let us now move to analyse spontaneous compactifications to AdSs.
3.3 AdSg — AdS; x HSY x H{

The backgrounds we summarise in this section were first discussed in [61]. As the solution
in section 3.1, he configuration breaks the SU(2) gauge symmetry to U(1), but in this case
we also have Ay turned on

2 2 2 2
ds2 = 2OV (Z g2 4 (290 gp2) 4 ) (dzi +2d901) 4 2ha(r) (dz3 4'2d%>’ (3.17)
21 22
1 1
Al =0, A?=0, A*=—dz;+ —dry, X =X(r) (3.18)
Z1 z9
A3 =0, A= 4?4X(r)262(f’h1’h2)+gdt Adr. (3.19)
g
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Figure 3. Numerical interpolation between the AdSg and AdSs fixed point. The details of the
numerical analysis are explained in appendix B.3. Again, g is given by g = —f +1log X and we have
assumed hi = hg along the flow.

With these definitions and using eqgs. (2.1)—(2.2), we have
2
Fy=dAy=0,  Fy=37As#0. (3.20)

The amount of SUSY preserved and the BPS system for this configuration were studied
in [61]. The BPS equations read,

2v/2X 3 232 4
Mo gelto X2 1 (3e72h2 — =2 3X% ohi—2hs (3.22)
2 2ﬂX 3 292 494 ) '
f+g X—2 1 9 2
fl=- éq\e/éx (X g g e 4 T 2h12h2> . (3.23)
f+g 1 3
ge 2 -2 —2h —2h —2h1—2h
X' = X+ X — —(e“" + 2) + — 1ah2 3.24
s ( 522 )+ (3.24)

The system admits a fixed-point solution

3 _ 2 3 (f)?
W e _ af3_1 X‘{f 2f+2g:\f 3.25
e =e° = 29 s 37 € 2 2§2 ) ( )

which correspond to an AdSs x Hy X Hy metric. The BPS system can also be solved with

power series expansion around r ~ 0 whose leading terms are
fry=—logr, hi(r)=—logr, ho(r)=—logr, X(r)=1, g(r)=0 (3.26)

which approaches AdSg as r — 0.
Since h; = ho at both fixed points, we apply the simplifying ansatz h; = hy along the
full AdSg — AdSs x Hs x Hs flow. Notice that this choice makes one equation in the BPS



system redundant. The flow is plotted in figure 3 and we refer to appendix B.3 for the
details about the numerical analysis. Again we set § = 3/v/2 and g(r) = — f(r) +log X (r);
the AdS, fixed point is found at r — +o0:

2 1 2
r>>0 X:(‘[:O.go, h; = = log — = —0.65, f=—\6r (3.27)
3 4 27
which is consistent with eq. (3.25),while we obtain the AdSg for
r<0 X =1, hi = —r, f=-r. (3.28)

Finally, let us discuss a solution describing the compactification on a circle.

3.4 AdSg — R3 x §?

In this section we discuss a very simple solution. It can be obtained by Wick rotating a
non supersymmetric black hole in AdSg. In fact, consider the solution with all the fields
turned off Ay = A; = A* =0 and X = 1. The metric is,

ds® = e (—dT2 + df%) + dpr + e*g(p)dyp?. (3.29)
9(p)
If g(p) = 1 this is the supersymmetric AdSg solution mentioned below eq. (2.11). Here we

set
glp) =1 —>Pr), (3.30)

The equations of motion (2.6)(2.11) are satisfied. Supersymmetry is broken, unless p, —

—o00. The variable p, ranges in [p., 00). For this background to be smooth we need to set

up constants such that a conical singularity is avoided. This fixes p, = 10g(%). In fact,

close to the end of the space, z = (p — px) — 0,
dp?

2
—— +e¥g(p)dy? ~ dz” + bz dip? = du® +
9(p) S

In the next section, we consider all the six-dimensional backgrounds presented in this

125¢%F+
1257 2ay? = du? + w2dy>.

section and lift them to Type IIB. We will use the lifting formulas of [59], written in
the formulation of [42, 62]. This will provide new supersymmetric Type IIB families of
backgrounds with AdSy, AdSs, and AdS, factors. After lifting, the solution in section 3.4
provides a non-SUSY background interpolating between AdSg and R'3 x S in Type IIB.
After that, in section 6, we present a dual CFT/QFT interpretation of these backgrounds
and compute interesting observables.

Before all of this, we carefully describe the uplifting formulas and the dictionary be-
tween the formalism of [59] and that of [42, 62]. To this we turn.

4 Type IIB AdSg background

In this section we present two different but equivalent ways of writing an infinite family
of AdSg background in type IIB supergravity. These backgrounds preserve eight Poincaré



supercharges. Aside from the SO(2,5) isometry realised by the AdSg factor, the SU(2)
isometries of a two-sphere are also imposed. The internal space has just two unconstrained
dimensions.

It is convenient to parameterise the two-dimensional space using complex coordinates.
This leads to expressing the background in terms of two holomorphic functions. This
infinite family of solutions was first written in [31]. In this paper, we use the notation of [59].

A second possibility, first analysed in [62] and further developed in [42], is to express
the background in terms of a real function which solves a Laplace equation. Bellow we
describe both formulations and show their equivalence.

4.1 Using holomorphic functions

This first formulation applies in the case for which all the fields in the background are
locally written in terms of two unconstrained holomorphic functions A4 (z) of a complex
coordinate z. To succinctly describe the formalism is convenient to define:

e An auxiliary holomorphic function B in terms of the differential equation,
0,B=A10,A_—A_0,A;. (4.1)

e The real functions,

G=|AL?—|A_?+2ReB, k%= -0.0:G =|0,A_|*>—|0,AL?,

2 9 4.2
) /192, D14 > (4.2)
0.9 3y
Using this, the string-frame metric reads
ds?, = % (f1ds®(AdSe) + fods?(S?) + 4 fsdzdZ) (4.3)

where > /B ) "D
k“vVD _ 1 & o _ K D
— f3 ) f2 — 9f3 \/5 ; f3 . (44)

6G
The rest of the Type IIB fields, are expressed using the SU(1,1) covariant formalism,

l1+ir A, —-A_—-C/VD

— == S, =Co+ie”®,
I—ir A, —A_tc/yD' 0T
2% [C
By +iCy = gl 5~ 3(As + A)| Vol(5?),
F5=0. (4.5)

We have also defined

_ 0.AL0:G + 0:A_0.G
K2 ’
In the expressions above, Cy and Cy are the RR potential for F; and F3 respectively while
By is the potential for the NSNS three form H. Respect to [59], we have set ¢g = 1. In
summary, the backgrounds of eqs. (4.1)—(4.6) represent an infinite family of AdSg x S?

C (4.6)

solutions of type IIB preserving eight Poincaré SUSYs. A4 (z).
Next, we present the formulation in terms of one real function [42, 62], and prove the
equivalence of this second formulation with the one of [31], above described.

~10 -



4.2 Using a real potential

Another formulation of AdSg backgrounds with SU(2) isometry, preserving eight super-
charges was given in [62]. All the fields depend on a real potential V' which has support on
the two-dimensional internal space. We will sketch the relation between this infinite family
of backgrounds and the one summarised above in the next section.

It is convenient to parameterise the Riemann surface in terms of two real coordinates,
(0,m), and use a ‘potential function’ V'(o,n) that solves the Laplace partial differential
equation

05 (0%0,V) + 0202V = 0. (4.7)

The type IIB background metric in string frame is

~ ~ " .2 300,V
At = Fi[ds*(AdSe) + ods*(8%) + Ja(do® + )], o= 3, [o% + =2
n
~ 0, Vo2V - 92V ~ 2 2
_ 9" "n" _ n __ 092 2 2
b= B= g b A—38nV80V+U[(8WV) +(a2v) ] (4.8)

The fluxes are given by the following expressions,

B2 _ _]Z4V01(SQ) — 2 (77 o (Uaav)(aaaT]V)) VOI(SQ),

9 A
Cy = f5Vol(5?) = 4 (v - "aiv(anx/(aaa,,x/) - 3(8,31/)(@,1/))) Vol(52),

9 302801/8%‘/ ~

€—2<I> 7
(30, V + 002V )2

CO = f~7 =18 (anv + (3080‘/)(808”‘/)) |

fo = 18
fe 30,V + 002V
0.

Fs

(4.9)

It was shown in [42] that, subject to eq. (4.7), all the equations of motion of the configura-
tion in eqs. (4.8)—(4.9) are satisfied, while supersymmetry is discussed in [62]. Let us now
explain the map between these two infinite family of solutions.

4.3 Matching the backgrounds

As explained in [42], the two families of solutions discussed in the sections 4.1 and 4.2
actually describe the same configuration. In fact, we can define a complex coordinate from
the two real ones (o, 7)

z=0—1n. (4.10)

In terms of this complex coordinate, we choose

Ay = :F% —63.(cV), (4.11)
and we recover the family in egs. (4.8)—(4.9) from the backgrounds in egs. (4.1)—(4.6).
Let us further discuss the identification in eq. (4.11). Notice that defining V = V /o,
eq. (4.7) becomes
(02 +2)V =0. (4.12)



Therefore V is a real harmonic function. Hence it defines one holomorphic function V(z)

V=V(2)+V(z). (4.13)

It might seem that the backgrounds in section 4.2 are less general than those in section 4.1.
Whilst the backgrounds in egs. (4.1)—(4.6) needed two holomorphic functions Ay (z), those
in egs. (4.8)—(4.9) can be defined with just one holomorphic function V(z). But, notice that
the backgrounds of section 4.1 are invariant under conformal transformations z — F(z),
which means that one of the holomorphic functions A4 can be gauged away.

We can use eq. (4.11) to make more explicit the dictionary between sections 4.1 and 4.2.
We have

20,V OV

= 4020,V , 2 =2000V, = o
g=do mT Y A —302va,V
002,V (1802, (aV) — 1) 510
[ p— 8%7"/ —60%0,V (4.14)

Equations (4.11) and (4.14) can be used to write the uplift of a generic solution in
Romans’ supergravity to type IIB in terms of the potential V. Below, we explain this.

5 The new families of solutions

In this section we show how to write the uplift of any configuration of Romans supergrav-
ity to type IIB. Then, we explicitly write three new infinite families of SUSY type II1B
backgrounds with AdS4, AdS; and AdS, factors. We finally discuss the SUSY breaking
compactification AdSg — R x ST

The lift to type IIB of generic configurations of Romans’ supergravity was first derived
in [59].2 We use eqs. (4.11) and (4.14) to rewrite the result in [59] in terms of the potential
V(o,n). Whilst we rely on [59] for the general uplift, we have explicitly checked that the
type IIB equation of motions are solved for all the cases presented in section 3.

A generic solution in Romans’ Fy gauged supergravity lifts to a configuration in type
IIB given by,

ds?, = fi (dsg + fods*(5?) + fads* (R?)) (5.1)
Co=fr, e 2®=fs,  F5=4(Gs5+ *10G5),
By = f4Vol(S?) — ?UFQ — %nyF
Cy = f5Vol(S?) — 4§od,V Fy — 49,(aV)y'F"

where ds? is defined in terms of the gauged-supergravity metric as

2~2
dsg = %dﬁ (5.2)

gauged sugra.

2 A lift to Massive ITA was presented in [63].
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The functions f; are a deformation of the f; defined in eqgs. (4.8)—(4.9):

fi= 2 02+3X4080V - 2=7X280V83V =X28%V (5.3)
3X? a2V ’ 3 T 300,V '
3X*(020,V)(2V) 3X400, V2,V
=(18)? TS A, =18( 0,V + =,
o (3x40,V+002v)’ SN e
PEETRCAT A s V_aagv(anvagnv_g X102V 0,V)
4 9 77 A ) 5 A )

492 2 1\2, (a21/)2
A=3X*02V0,V+o [(amv) +(a2v)|,
and reduce to them for X = 1. The sphere S? is fibered over the six-dimensional spacetime,
Vol(S8?) = €%yi Dy A DyF, ds%2 = Dy'Dy’". (5.4)

Here, 3 are the embedding coordinate of the S? which can be chosen as

y' = sin @sin ¢, y? = sin @ cos o, y3 = —cosé, (5.5)

The symbol D denotes the covariant derivative, as defined in eq. (2.10). Finally, G5 is a
differential form defined as

4 2
G5 = —§§2UX43$V*6F3/\d77/\d0+ Wg(*GFz) /\*Qd(028UV) —

(x6 FYAD(y'c?0,V) .
(5.6)
Let us make a quick summary. Any six dimensional configuration solution of the

equation of motion (2.6)—(2.11) can be lifted to type IIB as in egs. (5.1)—(5.6) and solves
the equations of motion. Physically, the real scalar X deforms the dilaton , axion and the

2
3X?2

warp factors as can be read in egs. (5.3). The six dimensional fields Fy, F5, F' enter the
expressions of the fluxes using egs. (5.1), (5.4) and (5.6) and fibre the two-sphere with the
six dimensional space as expressed by eq. (5.4).

5.1 The explicit backgrounds
Let us now explicitly write the uplift of the solution presented in section 3 to type IIB

supergravity. For each of these backgrounds, the ten dimensional supergravity equations
of motion and Bianchi identities have been checked at the AdS-fixed points.
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5.2 AdS4 X Hs in Type I1IB

We write here the background in Type IIB, describing the flow from AdSg to AdSy x Ha,
as found in section 3.1. We use the lift as described in egs. (5.1)-(5.6).

2° r r r dz? + daz?
ds3 = fi {g (ezf( )(—dt? + dy? + dy2 + 29 dr?) + 2 )(22)>

+ f2ds*(S?) + f3(do® + dn?)|,

2 cosf cos b

By = f4Vol(5?) + g1z drAdz, Co= f5Vol(S?) + 49, (aV) —-dr Adz,
Gy = % <\§§>4 e () =2h()+9(r) qp A qt A dyr ANdya Nd (cos 902801/) ,
F5 = 4(Gs + %10G5), Co=fr, e **=fe. (5.7)
We have used,
dz

ds?($?) = do? +sin? 0(dg — A%)?,  Vol($2) =sinfdd A (dp — A%) , A* === (5.8)
z

We also used the definitions of fi,..., f7 in eq. (5.3). These depend explicitly on the
field X (7). The expressions for X(r), f(r), h(r) and g(r) are read from section 3.1 and
appendix B.1.

When considered at the fixed point of eq. (3.6), the configuration of eq. (5.7) solves all
the equations of motion and describes an infinite family of AdS4 backgrounds in Type I1B
preserving four Poincaré supercharges. This family is labelled by a function V' (o, n) solving
eq. (4.7). These solutions should be part of the more generic backgrounds in [50]. At the
fixed point, the backgrounds in eq (5.7) are dual to an infinite family of three dimensional
N =2 SCFTs.

Let us now move into a new family of backgrounds with an AdSs x Hgs factor in Type
I1B.

5.3 AdS3 X Hj in Type 1IB

This case is a bit more complicated than the previous one. Below, we write the background
in Type IIB, describing the flow from AdSg to AdS3 x Hs, as found in section 3.2. As above,
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we use the lift as described in egs. (5.1)—(5.6).

2~2
dsgt = fl |:g <62f(7’)(_dt2+dy2_I_eﬂg(r)er)_i_th(r) ( .

dzi+dz3+dz?) )
9

z

+fods?(52)+ fg(doz—kdnz)} ,

~ 2 . - y
By = f4V01(S2)—§nyZFZ, Ca=f5Vol(5?)—40,(aV )y ' F,

2
2 (V25 3/ (-h(r)+g(r) o )
G =3 X2< . > - dr/\thdylA{dm/\d(sm&smdxf agv)
+dxiN\d (00890‘2801/) —dz N\ (d (cosgbsin@aQ&,V) +0280V(COSHA1 +SiDHSiD¢A2)):| ,
Fs = 4(G5++10G5), Co=fr, ¢ "= fe. (5.9)

We have used the definitions in egs. (3.10)—(5.5) and

ds?(5?) = (df+cos pA")? +sin O(dp — cot fsin pA' — A3)?, (5.10)
Vol(5?) = sinf(df+cos pAY) A (dp—cot fsinp A — A3).
Al _@7 A2 =0, A3:—@, Pl dz/\dx17 P2 d:t:g/\dacl7 73 dz/\dazg7
z 22 22 22

The functions X (r), f(r), g(r), h(r) solve the equations discussed in section 3.2 and ap-
pendix B.2. For the particular values in eq. (3.14) we checked that the Type IIB equations
of motion are satisfied. In this case the background in eq. (5.9) describes an infinite family
of Type IIB SUSY backgrounds with an AdSs factor. There are dual to two dimensional
N =(1,1) CFTs.

With the mechanism of the lift probably clear in the reader’s mind, let us briefly discuss
the new family of Type IIB backgrounds with an AdSs factor.

5.4 AdS2 X Hz X Hz in Type IIB

The details needed to explicitly write the ten-dimensional solution interpolating between
AdSg and AdS, are the definitions of the fields A? in eq. (3.18), the line and volume element
for the two sphere as written below. With these elements, we carefully follow egs. (5.1)—
(5.6) and write the new infinite family of Type IIB solutions with an AdSs factor. This
family of backgrounds reads,

dsz, = f {%2 (62f () (—df? + €290 dr?) 4 2 (1) (def +dai) + ¢%ha(r) (dngrdm%))

2 2
9 2] 25

+ f2ds®(S?) + f3(do® +dn?) |,

~ 20 2 ~
By = f4Vol(S2)f—go—F2+§ncoseF3, Cy = £5Vol(S2) — 4G(00, V) Fy + 40, (aV) cos O F3

9
V2, (1 3 A 3 2 2¢%/ 3 2
Gs = —<39 2§2F NF?° Nxad(o (%V)—i-@dr/\dt/\ﬁ’ Nd(cosfo“0,V) |,
F5 = 4(G5+%10Gs), Co=fr, e **=fs. (5.11)
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We have used that,

A3:@+@’ F3:_d2’1/\2d$1_d22/\2d:v27
Z1 z9 25 22
_ 3 (2020~ (1)~ ha(r)
= 2§3X(7“) e dt A dr,
ds?(52) = d6? + sin 0(do — A®)?, Vol(5%) = sin0dd A (dg — A%) .

In the case in which the fields X (r), e2/("), €2h1(") and e2h2(") take the values in eq. (3.25) we
have checked that the configuration in eq. (5.11) solves the Type IIB equations of motion
at the AdSy fixed point. In eq. (5.11), we have an infinite family of AdSy backgrounds in
type IIB subject to the function V (o, n) solving the PDE (4.7).

5.5 RY3 x S in Type IIB

The lift to Type IIB of the six dimensional background in section 3.4 is specially simple. In
fact, the function X (r) — the scalar in Romans supergravity is X = 1. The fields As, A;
and A’ are all vanishing. As a consequence of this, the line and volume element of S? are
those of the rounded sphere, the Ramond five form vanish and we have,

2 2§72 2 2 =2 dP2 2 2 2/ 02 2 2
dsst = fl |:9 <€ P (—dT + dlL‘g) + m +e pg(p)dd) ) + f2d$ (S ) + fg(dﬂ' + d77 ) )
By = f4Vol(5?), Cy = f5Vol(S?), Co=fr, e 2% =f. (5.12)

The function g(p) = 1— ¢®(P+=P) with the constant e2P* = ﬁ‘% to avoid conical singularities.
The functions f;(o,n) are identical to the f;(o,n) in (4.8), which in turns are equivalent to
eq. (5.3) after setting X = 1. All the functions V (o, 7) solving eq. (4.7) define a solution in
Type IIB with a four dimensional Minkowski space-time and a circle (breaking all SUSYs)
that asymptotes to AdSg x S2 x ¥a(0,n). It is possible to construct another family of
solutions using the non-SUSY AdSg vacuum with 3X% = 1. The stability of this can be
tested using the methods of [64].

6 Dual field theories

In this section we discuss aspects of the field theories dual to the type IIB backgrounds in
sections 5.2-5.5. We briefly remind the reader some aspects of ‘twisted compactifications’.
After that we discuss a meaningful observable, the holographic central charge. We define
this quantity for the fixed-point solutions. Then, we extend this definition for a quantity
along the full flows from AdSg.

6.1 Field theory duals to the Type IIB backgrounds

The backgrounds in sections 5.2-5.5 have holographic duals. The logic to find these duals
goes as follows. In a certain regime of the radial-coordinate r (or p in section 5.5), the
background asymptotes to AdSg. The field X (r) ~ 1 in that regime, but we still have the
fields F (and F; in section 5.4) switched on, breaking the SO(2,5) isometry. From the ten
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dimensional perspective the AdSg isometries are broken both with the fluxes and the metric,
which has a non trivial S? fibration. This is characteristic of twisted compactifications.
In this case, an infinite family of 5d SCFTs (described by all the functions V' (o,n) solving
a Laplace equation) are compactified on curved manifolds: a hyperbolic plane Hj in the
case of section 5.2, a hyperbolic three space Hj in section 5.3, and a product Hs X Hy in
section 5.4. The twisted compactifications were introduced by Witten and nicely reviewed
in [65]. In the context of D-branes the idea was developed by Berdshadsky, Sadov and Vafa
in [66]. Holographically, these compactifications were described in [67] and then worked
out in detail in many examples, see [58, 68-75] for a very small sample of such studies. For
compactifications closely related to those discussed in sections 3.1-3.3, see [76, 77].

In the case at hand, we think our backgrounds as holographically describing the twisted
compactification of five dimensional SCFTs. A case with good analytical control is the one
of balanced linear quivers [42]. To be concrete, we stick to this case in what follows, but
there results will apply for more generic SCF'Ts. These five dimensional linear quivers, reach
a conformal fixed point at high energies. The SCFT is deformed by operators describing the
twisted compactification on a curved manifold (Ho, H3 and Hy X Hj in the cases mentioned
above). The non-trivial prediction of our geometries is that at low energies compared with
the finite-size of the compact space, the field theories flow to an interacting super conformal
field theory in dimensions (24 1), (1+1) and (0+ 1) respectively. Also, that some fraction
of the original eight Poincaré supercharges is preserved at low energies. Other non-trivial
predictions of the type IIB backgrounds are explored in section 6.2.

The five dimensional SCFTs that we topologically-twist, describe the strongly coupled
dynamics (at high energies) of a linear quiver field theory of the form

Ny Np_;

F Fo Fp_1 Fp

The numbers Ny, Na,...,Np and Fy,..., Fp® determine uniquely the function V(o,n).
This is clearly explained in [42], we refer the reader to that work.

These UV conformal points are deformed by relevant operators. The dimension of
these operators can be read from the near-AdSg expansion of the gauged supergravity
metric. These relevant operators (analogously the presence of the six dimensional gauge
fields) topologically twist the 5d CFT and trigger a RG flow, that ends in a CFT3, CFTy,
CFT; for the backgrounds in sections 5.2, 5.3, 5.4 respectively. An interesting quantity
measuring the number of degrees of freedom (or the Free Energy) of these strongly coupled
lower dimensional CFTs is defined in section 6.2.1. As we discuss below, the result is in
terms of transcendental functions of the parameters defining the quiver, hence revealing
the non-perturbative character of the CFT. An interesting result is that, in terms of the

31n the balanced case they must satisfy the relation F; = 2N; — N;—1 — Nit1.
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quiver parameters, the holographic central charge of the IR CFT is proportional to the UV
one. This supports the picture advocated by Bobev-Crichigno [58].

In contrast, the solution of section 5.5 can be obtained by Wick rotating a Schwarzchild
black hole in AdSg. This background is also called the AdS-soliton. The solution in
section 5.5, describes a family of five dimensional SCFTs, that at the UV fixed point
are compactified on a circle. After imposing periodic boundary conditions for the bosons
and anti-periodic ones for the fermions (along a spatial circle), supersymmetry is broken,
turning the scalars and fermions massive. In the perturbative spectrum, the gauge fields
are massless. Our family of backgrounds describe the strong-dynamics of these systems.

Similar dynamics was exploited in [78]—[81] with phenomenological purposes. It would
be of interest to determine if the presence of bifundamental matter (even when massive)
introduces any novel behaviour on observables.

6.2 The holographic central charge

In this section we calculate a quantity called holographic central charge. We start in
section 6.2.1 by defining the quantity at conformal points and explicitly computing it in our
AdSy4, AdSs3 and AdS. fixed point type II1B geometries. This gives us information about the
number of degrees of freedom in the strongly coupled CFT3, CFTy and CFT; respectively.

After that, in section 6.2.2 we present a quantity originally defined in [82]. This
quantity is inspired on the holographic central charge of [83], but is applicable to geometries
describing flows, like our AdSg — AdS, 32. We call this quantity the ‘flow central charge’.
The main characteristic is that it is constant at both ends of the flow. As we explicitly
show for our solutions, this quantity is monotonous along the flow and its value at the
IR-fixed point is bigger than that at the UV-fixed point.

Finally, in section 6.2.3 we compute the flow-central charge for the solution in sec-
tion 5.5 and interpret its result physically.

6.2.1 The holographic central charge: definition and calculation at fixed points

First, we briefly remind the reader the formalism we use, developed in [82, 83]. It can be
briefly summarised as follows: consider a (d + 1) dimensional QFT dual to a background,
with metric and dilaton of the form,

ds?® = a(r,0) [—dt2 + d7? + b(r)drﬂ + g4 (r, 0\do' de? 2, (6.1)
We calculate a weighted version of the internal volume,
Vint (1) = /dg\/e*4¢(r’§) det[g;j]ad(r,0). (6.2)
We define then a quantity H(r) = V;2, and compute the holographic central charge accord-
ing to
2d+1
Chol = gjvb(r)g IZ[H,Q)C[ (6.3)
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Let us see this at work. First consider the fixed point solutions with AdSy4, then AdS3 and
finally AdSs. In these three fixed point solutions the full space time metric and dilaton are,

32
dsio = f1(o,n) [(29 > dsg + f2(o,m)dY + fs(o,n)(do® +dn®) |, e72? = fo(o,m).

(6.4)

For each of the fixed points we have

10 (_ag? 2(r) M g
ds? AdS; = = A (—dt? + dy} + dy3 + 9" dr?) + — (dz* + dz*), d=2, (6.5)
2h(r)
ds? AdSs = = 2 (—dt? + dy? + 29 ar?) + (d2? + dz? + dz3), d=1, (6.6)
o2ha(r) e2h2(r)
ds§ aas, = 21 (—dt? 29 dr?) 4 (dz7+dx?) + (dz3 +dz?), d=0. (6.7)
’ 21 &)
The functions
- 24

a(r,0) = i Fi(o,mel D b(r) = €290, (6.8)

The ‘internal spaces’ are

2 292 2h(r) 2 2 2 2 2
A5k nas, = 1 | oS (A 4 da?) 4 o+ fo(do® ) (69)
2 292 2h(r) 2 2 2 A 2 2
dsing, ads, = 11| =52 (d2” +dzy +dz3) + fodQa + f3(do” +dn”) |, (6.10)
) :2§2 e2h1( r) 62h2(r) ) ) 5 5 5
dsing,ads, = 1 9 22 (dzi+da?)+ 2 (dzy+dxs)+ f2dQdo+ f3(do”+dn®)| . (6.11)
L 1 2
Calculating the combination in eq. (6.2) we have,
252\
Vint,aas, = | Vol(S%) Vol(Hy) <9> / dodnftfafs fG) x 21 (r)+2h(r) (6.12)
252\
Ving,ads, = | Vol(S”) Vol(H) (g) / dodnfffzfst) x e/ (3, (6.13)
252\
Vint,ads, = | Vol(S?)Vol(Hz,1)Vol(Ha ) <9> /dadnf{*fgfgf(;) x e2h(+2h2(r) (6 14)

Using eq. (5.3), one finds

26
[ doingtfatafs = [ dodno® @)@V
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Now, if we define
26 252\’
Nags, = §V01(S2)V01(H2) (9) / dodno®(0,V)(82V), (6.15)
26 252\
Nadgs, = 5\/01(52)\/01(1{3) <9> / dodno®(0,V)(82V), (6.16)

26 252\’
Nags, = gVol(Sz)Vol(Hg,l)Vol(Hg,g) (g) / dodno®(9,V)(92V),  (6.17)

we then have:

2f+2h f+3h
bl

Vint,Ads, = Nads,e Vint,Adss = Nadss€’ ™", Ving,ads, = Nads,e

A2 Af+4h A2 2f+6h A2 _Ahi+4h
Hapas, = Nigs, e, Hpas, = Nigs, e ", Hpds, = Nigg, e .

2h1+2ho
)

Using eq. (6.3) we find the holographic central charge for each fixed point to be,

2 2
Chol AdS, = Naas, ((/Tor _ Naas, et eho (6.18)
AT gy \ e+ w 4Gy \ /() ’ '
Chol,AdS; = Naas, (/o0 - Nadas, (¢ e e3ho (6.19)
oW Gn fr+3n Gn f(r) ’ .

N,
Chol,AdS, = 'qud;? (e2h1,0+2h2,0) , (6.20)

We have denoted by hy the value of the warp function h(r) at the fixed point, see
eqs. (3.6), (3.14), (3.25) respectively. We used that, at the fixed point A'(r) = 0,
f(r) = —log -, g(r) = 0 (or we choose g(r) = —f(r) = —;=). The value of ry can be com-
puted using eqgs. (3.6), (3.14). For the particular case of AdSy with d = 0 as indicated in
eq. (6.7) it is enough to compute with Viy in eq. (6.14). This subtlety was discussed in [2].

Note that the factors Naqs,;, defined in egs. (6.15)~(6.17) involve, aside form the

volumes of the compact internal space, an integral,
96

Nadgs, = 5 Vol(5) / dodno®(0,V)(O2V). (6.21)
This integral was found in [42] when computing the holographic central charge/Free Energy
of a general 5d SCFTs (our far UV SCFT5), see equation (3.7) in [42]. In the case of
balanced linear quivers, this five dimensional holographic central charge can be computed
explicitly and it has a transcendental dependence on the parameters defining the 5d quiver.
See for example equation (3.21) in [42].

A way of physically understanding the expressions in eqs. (6.18)—(6.20) is to think that
the degrees of freedom of the five dimensional UV conformal theory proportional to the
quantity Maqs, in eq. (6.21) gets ‘weighted’ by the volume of the compactification manifold,
represented by €™, Vol(H;), etc. This confirms the picture advocated in [58].

To close this section and motivate the next one, we observe by inspecting the generic
expressions in egs. (6.18)—(6.19), that these do not present the fingerprint of a UV fixed
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point. Namely, when f(r) ~ h(r) ~ —logr, g(r) = 0 we do not find a constant value for cpo1.
In other words, the AdSg-UV fixed point of the flow is not captured by the quantity defined
in eq. (6.3). We lost this fixed point when we informed the theory that the space-dimension
of the dual CFT was either d = 2,1,0 in egs. (6.5)—(6.7). The quantity defined in the next
section remedies this deficiency and shows the existence of both the IR and UV fixed points
(except for the AdSs as we discuss). We call this quantity the ‘flow central charge’.

6.2.2 The flow-central charge: definition and calculations

The purpose of this section is to test a quantity defined in [82]. This quantity here named
“flow central charge” should be monotonous (at least on the BPS flows), capture the fact
that there is a CF'T both at the beginning and at the end of the flow. The case of a mass
gapped theory is discussed separately.

This quantity should not be thought as a measure of the number of degrees of freedom.
Even when presenting a similar structure to the holographic central charge of section 6.2.1,
it does not give the same result in the IR fixed points as those in the previous section.

An interesting feature of the flow central charge is that it separates the dynamics of
the flow from the degrees of freedom of the UV SCFT. This is not surprising, given how
these solutions have been constructed. There could be other quantities that present similar
characteristics.

For the situation in which the QFT is actually a flow across dimensions (or the field
theory lives in an anisotropic space time), we appeal to the slightly more elaborated formal-
ism developed in [82]. Adapting the formalism of [82] to our flows from AdSg backgrounds,
leads us to consider metrics and dilaton of the form,

ds® = —apdt?® + ardy? + asdy? + ... + agdy? + T (o .. .ad)éb(r)dr2
+gi(d0° — A (d07 — A]), €2 (6.22)

For the cases studied here, we set d = 4 as we perform flows from AdSg. We are interested
in defining a quantity that is monotonous along the flow. We define,

dsk, = cndy? + aodys + ...+ aqdy? + gi;(d6° — AL)(d6? — A]), €%, (6.23)
We form the combination,
Vint = /X det[gmn]e 4, H=V2. (6.24)

The integral is over X the manifold consisting of the internal space g;; and the dimensions
‘erased’ by the RG-flow. Then we define the holographic central charge along the flow as
in eq. (6.3). Namely, using that d = 4 in all of our configurations,

44

H 4
Cow = —b(r)? () H'Y?, (6.25)
Gn

Hl
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For the flow metric interpolating between AdSg and AdS4 X Ha in type IIB — see egs. (5.7)
and (6.5), we have

25° 25°
a1 = Qg = %fl (O’, n)e2f(r), a3 = g = % 1(0’, T])€2h(r), (626)
4
+
b(r) = e/ (N +20()=hn), Vint = Naag, e/ (04200, Cllow = AgdS4 <f?:r gh/) '
N

We have used the definition for Maqgg, in eq. (6.15). For the IR fixed point, when f =
—log %, h = hg, g = 0 and the UV fixed point with f ~ h ~ —log% and g = 0 we find

N AdS CIR.fl
CIR,flow = Gy s réa CUV flow = 1760W . (627)
As before, the number 7y can be calculated by imposing f(r) = —log ;- and g(r) = 0 in

eq. (3.6). Notice that the value in the IR of the flow is proportional to that in eq. (6.18)
and that the dependence on the ‘internal space’ expressed by Naqg, is the same. This
quantity does not indicate the number of degrees of freedom (as the IR of the flow contains
more than the UV fixed point). But the quantity detects both fixed points.

The case of the flow AdSg — AdS3 x Hj in type IIB represented by egs. (5.9), (6.6)
works very much along the same lines, giving

2~2 2~2
ap = %fl(ga e ), Qg = a3 =ay = %fl(ffm)e%(r),
f(r) (r)
b(T) = 637—1—29(7.)_%) ‘/int = NAdS36f(T)+3h(r)7
4
16NAdsg ef+g 16-/\/‘AdS3 4
Clow = GN f/ T 3K = GN To, CIR,flow = 256 CUV flow- (628)
As above, the number ry can be calculated by imposing f(r) = —log % and ¢g(r) = 0 in
eq. (3.14).

More interesting is the case of the flow in egs. (5.11), (6.7). We obtain,

b(T) _ 62f(7‘)+29(7")—h1(r)—h2(r)7 Vit = NAdSQ62h1(T)+2h2(T),
4
Naasz [ e/ 19
w = . 6.29
Aov = "Gy \ W + 1 (6.29)

This quantity detects the UV-AdSg fixed point, but becomes divergent in the IR fixed
point, when h; = ho = hg becomes constant. Hence we see that this flow-central charge
should be handled with care. For the BPS solutions shown in figures 1, 2, 3, we plot the
flow central charge (setting Gy = 1). The result is displayed in figure 4.

In the next section, we study this same quantity for the flow of section 5.5 and discuss
the implications in Physics.
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Figure 4. Plot of the flow central charge for the BPS solutions discussed in figures 1, 2 and 3. We
have chosen G = 1. The monotonicity of this quantity is clearly displayed.

6.2.3 The flow-central charge for the AdSg — R!3 x S! background

We now consider the family of backgrounds discussed in section 5.5. The metric and dilaton
needed for this calculation are,

y dp?
A3 = Ji [62” (<r? 4 i) + 205 Pgp)au? + fad (0, 9) + foldo® + i)
e 2% — 979¢2%0 UZ&UV(?%V
(30,V + 0d2V)2

The function g(p) = 1 — €5(P+=P). The functions fi(o,n) and A(o,n) can be read from
eq. (4.8), or from eq. (5.3), after setting X = 1.

We can view this background as describing a compactification on a circle or as a field
theory that is five dimensional, but that has an anisotropy. We use the formula developed
in [82], summarised in eqgs. (6.22)—(6.25). To apply this requires the following assignation,

d=14, blp)=e¥g(p)i (6.30)
dshy = f1|e* (da}+ dad + dud + g(p)dy?) + fodfs + fa(do® + dn?)],

Vine = (47r / dadnem’f{‘fzfs) e*\/g(p) = Ne*/g(p)
H = N?¢™g(p), H' =N?¢(8g(p) + ¢ (p))-

2
N g2 N (1 — 6—5(0—0*)>
16GN (g+ %)t 166N (1 3e-560-p))"

Chol =

This expression displays the expected behaviours. In the far IR, when p — p,, the value is
zero indicating a gapped spectrum. At high energies, when p — oo, the result is that for
a bd SCFT. In fact, compare with eqgs. (3.6)-(3.7) of [42]. There is an infinite number of
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Figure 5. Plot of the flow central charge for the non-SUSY solution discussed in section 5.5. We
have chosen G = 1. The monotonicity of this quantity is clearly displayed.

linear quivers in 5d that upon compatification on a circle display a dynamics described by
the background in section 5.5. These field theories differ in the choice of ranks of colour
and flavour groups for the linear quiver that in the far UV reaches a conformal point.

Notice also the ‘separation’ between the flow — represented by the p-dependent part
of the central charge, and the CFT structure —represented by % that this formula indi-
cates. Similar ‘decoupling phenomenon’ in different flows were observed in [84]. Following
the formalism in [85], we can calculate the Entanglement Entropy in this case and find
a behaviour qualitatively similar to the one for the flow central charge. The flow central
charge for this QFT is plotted in figure 5.

7 Conclusions

Let us start with a brief summary of the idea and achievements of this paper and close
with future lines of inquire.

After discussing four configurations in Romans’ six dimensional Fy gauged supergrav-
ity, we lift them to Type IIB generating new families of string backgrounds with AdSy,
AdS3 and AdSs that preserve SUSY. We also discussed a family of solutions describing a
circle compactification AdSg — R x S x R, that break SUSY. All these backgrounds
are parameterized by a function V' (o,7n), solving a Laplace equation. The compactifica-
tions to lower dimensional AdSy 32 are dual to SCFTs in dimensions (2 + 1), (1 4 1) and
(0 + 1) dimensions. We identify the dual field theory as the twisted compactification of a
5d ‘mother’ SCFT on hyperbolic spaces of dimensions 2,3,4 respectively. The ‘mother’ five
dimensional SCF'T preserves eight Poincaré SUSYs, it gets deformed by relevant operators
that implement the twisted compactification. The kinematic data of the mother 5d SCFT
is encoded in the function V' (o, n) and the associated quiver and matter content is inherited
by the lower dimensional IR SCFT.
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We study the number of degrees of freedom /Free Energy of the lower dimensional fixed
points and emphasise the non-perturbative nature of the result. We also define a monotonic
quantity, characterising the flow. The non-SUSY compactification to a four dimensional
quiver QFT with massive matter is also treated.

In the near future, it would be interesting to study different twisted compactifications
and extend the picture displayed here to other Type II or M-theory backgrounds. Some
steps in this direction are reported in [84]. The study of the Holographic Entanglement
Entropy in these flow-geometries following the formalism of [85] might also give interesting
information.

The development of a map between SCFTs and supergravity backgrounds with less
than half-BPS SUSY preserved is a worthwhile project. In this vein, it would be interesting
(but not easy) to cast our infinite family of background with an AdS, factor in section 5.2
in the language of [50]. There should be a way of relating our family of solutions with that
of [53]. The formalism developed in [86] should apply for our backgrounds in section 5.2.
There may be similar field theory elaborations for our backgrounds in sections 5.3 and 5.4.
Obviously, a better understanding of the field theory dual to the background in section 5.5
is very desirable, mostly to be used as a model with possible phenomenological interest.

We hope to report some progress in some of these lines above mentioned.
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A Conventions

Our conventions agree with the one in [59] except for the definition of the Hodge dual of a
k-form, which in our convention is given by

9l .. v v
* (dw“l VANCERWAN dx‘“’“) = mﬁ“l Hkyl_._VD_kd.fU LA Adx?P—k (Al)

where D is the space-time dimension and

€12..D — 1 . (AZ)

Notice that this definition differ respect to the one in [59] for the sign of the Hodge-dual
of odd-forms; for example, we have

*9 _DyZ = —e,;jkijyk . (Ag)

This lead also to different signs in the kinetic terms in (2.5) and in the equations of
motion (2.6)—(2.9).
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B Numerics

In this section we give some details on the numerical analysis which leads to the flows from
AdSg to lower dimensional AdS solutions. For the AdS, fixed points the idea will be the
same: solve a linearized version of the BPS system close to the IR fixed point and use that
analysis to give the initialization values for the numerical analysis. In the following, we
will set § = 2/v/2 and we fix the parameterization invariance by setting g = —f + log X.
We also define h = —% logY.

B.1 AdS4 flow
After the redefinition in the previous above the BPS system (3.3)—(3.5) reads

Y
X’+2X (XQ—XZ—Q) =0, (B.1)
2y’
3X2+X—2—7—Y:0, (B.2)
12/ +9X2 43X 24+Y =0. (B.3)

Using (B.1) as definition of Y, we can get a definition of f in terms of X and a second
order ODE for X:
, 1 X 10X ( 14 )
_|._

X+ 9X° — 15X + > —0. (B.4)

— " 2
=—— = 2X" + — — 24X =

X2 X’ X X?

We can now solve this equation linearizing it close to the fixed point:

X = C/g—i— ex(r). (B.5)

At the first order in €, z has to solve
22" — 62 — 122 =0 (B.6)
which admits the solution
z=e 2V (VIT-1)r (CQeﬁr + cl> . (B.7)
Using this definition of X we can derive the ones of f and Y at the first order in e:

Y = 3\/§+ €3V/5de= V3 (VIT-1)r ((m_ 4) coeV 3T - (V17 +4) cl> . (B8
f o B AT (VT 5) eV T - (VT 45) ), (B9)

where we have suppressed the integration constant of f since it can be absorbed with a
rescaling of the coordinates.

Now we can see that we have a superposition of two solutions, one which dominates
for r > 0 and the other one for r < 0. If we set ¢ = 0,7 < 0 or co = 0,r > 0, we have
that both the solution leads to the IR fixed point. In the first case however the numerics
doesn’t lead to a well behaving flow, so we consider the second possibility. Notice that if
r is big enough we don’t need to consider € very small, since the negative exponential is
already a small correction to the IR contribution. For these reason we set ¢; = € =1 and
the initial condition for the plot in figure 1 are given by the linearized expressions at r = 4.
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B.2 AdSj; flow

The discussion for the AdSs flow is very similar to the previous one. After the redefinition
the BPS system (3.11)—(3.13) reads

X'+ %X (X—2 - X? - g) =0, (B.10)
Y/

0X? 43X - 67 _s5vy —o0, (B.11)

4f +3X2+ X 24+Y = 0. (B.12)

From (B.10) we can define Y and the system reduces to:

- 48X2> X'+18X° - 27X + 2 . (B.13)

/__7_7 1 o
F= X2 X’ 6X"+ X X2

1 X' 14 X2 18
+ <3

We can now solve this equation linearizing it close to the fixed point:

X = il/g + ex(r). (B.14)

At the first order in €, x has to solve

a" =22 —6x=0 (B.15)
which admits the solution
_ (\/ﬁfl)r
r=c¢e V2 (CQe\/%T + cl) . (B.16)

Using this definition of X we can derive the ones of f and Y at the first order in e:

vy — 55 I 623/467mr ((2@ - 7) coeV20r (2\/ﬁ+ 7) 01) ) (B.17)

(\/ﬁ—l)’r

f= *\/iT‘FE%\‘l/i@_ V2 ((\/ﬁ—4> coe¥20r (\/ﬁ+4) 01) . (B.18)

Now we have again two solutions. The IR fixed point is at ¢co = 0,7 > 0. The initial
point for the numerical analysis in figure 2 is given by the linear expressions at ¢y = e =1
and r = 5.

B.3 AdS; flow

In this case we adopt the definition same definitions of g and § as before, moreover, as
discussed in section 3.3, we set h; = hy = —% logY. The BPS system therefore reduces to
a set of three equations

3 Y2\ 2y
X4+Zx([X?2-X?(1-—=| -] = B.1
& 6Y’
9— — | X?+3X 2%~ —2Y =0, (B.20)
3 Y
12 +(9+YHX?2 +3X 2 4+2Y =0. (B.21)
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We can use (B.19) to define Y, there are two possible solutions, but the one which leads
to the AdSg fixed point is

3
Y =501 V3X4 —4XX' —2). (B.22)

Using this definition we have

3XX'4+2v3X4—4X X' —2-3X*4
X2 ’
X2 X' 3X4-2
X/ 7 4 3(XY2y3X4 4x X/ —2) 42~
T +3( V3 =t

f'=

(B.23)

(V3X1—4XX'—2-1)=0. (B.24)

Again, we linearize this equations near to the fixed point solution

1
X = f/;—i— ex(r) (B.25)
where
w=cre 2V 4 cpeV (B.26)

From this definition it automatically follows that

3
Y = 3\/; BT Jeree VO f = —\/6r — V/35211, Jeree VO (B.27)

The IR fixed point is now obtained at ca = 0,7 > 0. The initialization parameters for
figure 3 are given by the expressions above at ¢ = e =1 and r = 5.

Open Access. This article is distributed under the terms of the Creative Commons
Attribution License (CC-BY 4.0), which permits any use, distribution and reproduction in
any medium, provided the original author(s) and source are credited.

References

[1] J.M. Maldacena, The large N limit of superconformal field theories and supergravity, Adv.
Theor. Math. Phys. 2 (1998) 231 [Int. J. Theor. Phys. 38 (1999) 1113] [hep-th/9711200]
[INSPIRE].

[2] Y. Lozano, C. Nufez, A. Ramirez and S. Speziali, New AdSy backgrounds and N =4
conformal quantum mechanics, JHEP 03 (2021) 277 [arXiv:2011.00005] [iNSPIRE].

[3] D. Corbino, Warped AdSy and SU(1,1|4) symmetry in type IIB, arXiv:2004.12613
[INSPIRE].

[4] M. van Beest, S. Cizel, S. Schéfer-Nameki and J. Sparks, Z/c-extremization in M/F-duality,
SciPost Phys. 9 (2020) 029 [arXiv:2004.04020] [nSPIRE].

[5] Y. Lozano, C. Nunez, A. Ramirez and S. Speziali, AdSy duals to ADHM quivers with Wilson
lines, JHEP 03 (2021) 145 [arXiv:2011.13932] [INSPIRE].

[6] Y. Lozano, C. Nufiez and A. Ramirez, AdSy x S? x CYy solutions in type IIB with 8
supersymmetries, JHAEP 04 (2021) 110 [arXiv:2101.04682] [INSPIRE].

~ 98 —


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1023/A:1026654312961
https://arxiv.org/abs/hep-th/9711200
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F9711200
https://doi.org/10.1007/JHEP03(2021)277
https://arxiv.org/abs/2011.00005
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2011.00005
https://arxiv.org/abs/2004.12613
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2004.12613
https://doi.org/10.21468/SciPostPhys.9.3.029
https://arxiv.org/abs/2004.04020
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2004.04020
https://doi.org/10.1007/JHEP03(2021)145
https://arxiv.org/abs/2011.13932
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2011.13932
https://doi.org/10.1007/JHEP04(2021)110
https://arxiv.org/abs/2101.04682
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2101.04682

[7] C. Couzens, C. Lawrie, D. Martelli, S. Schifer-Nameki and J.-M. Wong, F-theory and
AdSs;/CFTy, JHEP 08 (2017) 043 [arXiv:1705.04679] [INSPIRE].

[8] N.T. Macpherson, Type II solutions on AdSs x S® x S® with large superconformal symmetry,
JHEP 05 (2019) 089 [arXiv:1812.10172] [INSPIRE].

[9] A. Legramandi and N.T. Macpherson, AdSs solutions with from N = (3,0) from S x S3
fibrations, Fortsch. Phys. 68 (2020) 2000014 [arXiv:1912.10509] [INSPIRE].

[10] Y. Lozano, N.T. Macpherson, C. Nuiiez and A. Ramirez, AdSs solutions in massive ITA with
small N = (4,0) supersymmetry, JHEP 01 (2020) 129 [arXiv:1908.09851] INSPIRE].

[11] Y. Lozano, N.T. Macpherson, C. Nanez and A. Ramirez, Two dimensional N = (0,4) quivers
dual to AdSs solutions in massive IIA, JHEP 01 (2020) 140 [arXiv:1909.10510] INSPIRE].

[12] Y. Lozano, N.T. Macpherson, C. Nuflez and A. Ramirez, 1/4 BPS solutions and the
AdSs/CFTy correspondence, Phys. Rev. D 101 (2020) 026014 [arXiv:1909.09636] [INSPIRE].

[13] Y. Lozano, C. Nunez, A. Ramirez and S. Speziali, M -strings and AdSs solutions to M-theory
with small N = (0,4) supersymmetry, JHEP 08 (2020) 118 [arXiv:2005.06561] [INSPIRE].

[14] C. Couzens, Y. Lozano, N. Petri and S. Vandoren, N = (0,4) black string chains,
arXiv:2109.10413 [INSPIRE].

[15] Y. Lozano, N.T. Macpherson, C. Nufiez and A. Ramirez, AdSs solutions in massive IIA,
defect CFTs and T-duality, JHEP 12 (2019) 013 [arXiv:1909.11669] [INSPIRE].

[16] E. D’Hoker, J. Estes and M. Gutperle, Ezact half-BPS type IIB interface solutions. Part II.
Fluz solutions and multi-Janus, JHEP 06 (2007) 022 [arXiv:0705.0024] [INSPIRE].

[17] E. D’Hoker, J. Estes, M. Gutperle and D. Krym, Ezact half-BPS fluz solutions in M-theory.
Part I. Local solutions, JHEP 08 (2008) 028 [arXiv:0806.0605] [INSPIRE].

[18] B. Assel, C. Bachas, J. Estes and J. Gomis, Holographic duals of D =3, N =4
superconformal field theories, JHEP 08 (2011) 087 [arXiv:1106.4253] [INSPIRE].

[19] C. Bachas, M. Bianchi and A. Hanany, N = 2 moduli of AdSy vacua: a fine-print study,
JHEP 08 (2018) 100 [Erratum ibid. 10 (2018) 032] [arXiv:1711.06722] [INSPIRE].

[20] C. Bachas, I. Lavdas and B. Le Floch, Marginal deformations of 3d, N = 4 linear quiver
theories, JHEP 10 (2019) 253 [arXiv:1905.06297] [INSPIRE].

[21] B. Assel, C. Bachas, J. Estes and J. Gomis, IIB duals of D = 3, N = 4 circular quivers,
JHEP 12 (2012) 044 [arXiv:1210.2590] [INSPIRE].

[22] Y. Lozano, N.T. Macpherson, J. Montero and C. Nuifiez, Three-dimensional N = 4 linear
quivers and non-Abelian T-duals, JHEP 11 (2016) 133 [arXiv:1609.09061] InSPIRE].

(23] L. Coccia and C.F. Uhlemann, On the planar limit of 3d T7[SU(N)], JHEP 06 (2021) 038
[arXiv:2011.10050] [inSPIRE].

[24] M. Akhond, A. Legramandi and C. Nufiez, Electrostatic description of 3d, N = 4 linear
quivers, JHEP 11 (2021) 205 [arXiv:2109.06193] [INSPIRE].

[25] D. Gaiotto and J. Maldacena, The gravity duals of N = 2 superconformal field theories,
JHEP 10 (2012) 189 [arXiv:0904.4466] INSPIRE].

[26] R.A. Reid-Edwards and B. Stefanski jr., On type IIA geometries dual to N =2 SCFTs, Nucl.
Phys. B 849 (2011) 549 [arXiv:1011.0216] [NSPIRE].

~ 99 —


https://doi.org/10.1007/JHEP08(2017)043
https://arxiv.org/abs/1705.04679
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1705.04679
https://doi.org/10.1007/JHEP05(2019)089
https://arxiv.org/abs/1812.10172
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1812.10172
https://doi.org/10.1002/prop.202000014
https://arxiv.org/abs/1912.10509
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1912.10509
https://doi.org/10.1007/JHEP01(2020)129
https://arxiv.org/abs/1908.09851
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1908.09851
https://doi.org/10.1007/JHEP01(2020)140
https://arxiv.org/abs/1909.10510
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1909.10510
https://doi.org/10.1103/PhysRevD.101.026014
https://arxiv.org/abs/1909.09636
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1909.09636
https://doi.org/10.1007/JHEP08(2020)118
https://arxiv.org/abs/2005.06561
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2005.06561
https://arxiv.org/abs/2109.10413
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2109.10413
https://doi.org/10.1007/JHEP12(2019)013
https://arxiv.org/abs/1909.11669
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1909.11669
https://doi.org/10.1088/1126-6708/2007/06/022
https://arxiv.org/abs/0705.0024
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A0705.0024
https://doi.org/10.1088/1126-6708/2008/08/028
https://arxiv.org/abs/0806.0605
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A0806.0605
https://doi.org/10.1007/JHEP08(2011)087
https://arxiv.org/abs/1106.4253
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1106.4253
https://doi.org/10.1007/JHEP08(2018)100
https://arxiv.org/abs/1711.06722
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1711.06722
https://doi.org/10.1007/JHEP10(2019)253
https://arxiv.org/abs/1905.06297
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1905.06297
https://doi.org/10.1007/JHEP12(2012)044
https://arxiv.org/abs/1210.2590
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1210.2590
https://doi.org/10.1007/JHEP11(2016)133
https://arxiv.org/abs/1609.09061
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1609.09061
https://doi.org/10.1007/JHEP06(2021)038
https://arxiv.org/abs/2011.10050
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2011.10050
https://doi.org/10.1007/JHEP11(2021)205
https://arxiv.org/abs/2109.06193
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2109.06193
https://doi.org/10.1007/JHEP10(2012)189
https://arxiv.org/abs/0904.4466
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A0904.4466
https://doi.org/10.1016/j.nuclphysb.2011.04.002
https://doi.org/10.1016/j.nuclphysb.2011.04.002
https://arxiv.org/abs/1011.0216
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1011.0216

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

O. Aharony, L. Berdichevsky and M. Berkooz, 4d N = 2 superconformal linear quivers with
type ITA duals, JHEP 08 (2012) 131 [arXiv:1206.5916] INSPIRE].

Y. Lozano and C. Nunez, Field theory aspects of non-Abelian T-duality and N = 2 linear
quivers, JHEP 05 (2016) 107 [arXiv:1603.04440] [InSPIRE].

C. Nunez, D. Roychowdhury and D.C. Thompson, Integrability and non-integrability in
N =2 SCFTs and their holographic backgrounds, JHEP 07 (2018) 044 [arXiv:1804.08621]
[INSPIRE].

C. Ntifiez, D. Roychowdhury, S. Speziali and S. Zacarias, Holographic aspects of four
dimensional N = 2 SCFTs and their marginal deformations, Nucl. Phys. B 943 (2019)
114617 [arXiv:1901.02888] [INSPIRE].

E. D’Hoker, M. Gutperle, A. Karch and C.F. Uhlemann, Warped AdSs x S? in type IIB
supergravity. Part I. Local solutions, JHEP 08 (2016) 046 [arXiv:1606.01254] [INSPIRE].

E. D’Hoker, M. Gutperle and C.F. Uhlemann, Holographic duals for five-dimensional
superconformal quantum field theories, Phys. Rev. Lett. 118 (2017) 101601
[arXiv:1611.09411] [iNSPIRE].

E. D’'Hoker, M. Gutperle and C.F. Uhlemann, Warped AdSs x S? in type IIB supergravity.
Part II. Global solutions and five-brane webs, JHEP 05 (2017) 131 [arXiv:1703.08186]
[INSPIRE].

M. Gutperle, C. Marasinou, A. Trivella and C.F. Uhlemann, Entanglement entropy vs. free
energy in IIB supergravity duals for 5d SCFTs, JHEP 09 (2017) 125 [arXiv:1705.01561]
[INSPIRE].

E. D’Hoker, M. Gutperle and C.F. Uhlemann, Warped AdSs x S? in type IIB supergravity.
Part III. Global solutions with seven-branes, JHEP 11 (2017) 200 [arXiv:1706.00433]
[INSPIRE].

M. Gutperle, A. Trivella and C.F. Uhlemann, Type IIB 7-branes in warped AdSg: partition
functions, brane webs and probe limit, JHEP 04 (2018) 135 [arXiv:1802.07274] [INSPIRE].

M. Fluder and C.F. Uhlemann, Precision test of AdSs/CFTs in type IIB string theory, Phys.
Rev. Lett. 121 (2018) 171603 [arXiv:1806.08374] [INSPIRE].

O. Bergman, D. Rodriguez-Gémez and C.F. Uhlemann, Testing AdSs/CFTs in type IIB with
stringy operators, JHEP 08 (2018) 127 [arXiv:1806.07898] [INSPIRE].

Y. Lozano, N.T. Macpherson and J. Montero, AdSs T-duals and type IIB AdSg x S?
geometries with 7-branes, JHEP 01 (2019) 116 [arXiv:1810.08093] [INSPIRE].

C.F. Uhlemann, Fzact results for 5d SCF'Ts of long quiver type, JHEP 11 (2019) 072
[arXiv:1909.01369] [INSPIRE].

C.F. Uhlemann, Wilson loops in 5d long quiver gauge theories, JHEP 09 (2020) 145
[arXiv:2006.01142] [INSPIRE].

A. Legramandi and C. Nufiez, FElectrostatic description of five-dimensional SCFTs, Nucl.
Phys. B 974 (2022) 115630 [arXiv:2104.11240] [INSPIRE].

F. Apruzzi, M. Fazzi, D. Rosa and A. Tomasiello, All AdS; solutions of type-1I supergravity,
JHEP 04 (2014) 064 [arXiv:1309.2949] INSPIRE].

D. Gaiotto and A. Tomasiello, Holography for (1,0) theories in six dimensions, JHEP 12
(2014) 003 [arXiv:1404.0711] [INSPIRE].

— 30 —


https://doi.org/10.1007/JHEP08(2012)131
https://arxiv.org/abs/1206.5916
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1206.5916
https://doi.org/10.1007/JHEP05(2016)107
https://arxiv.org/abs/1603.04440
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1603.04440
https://doi.org/10.1007/JHEP07(2018)044
https://arxiv.org/abs/1804.08621
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1804.08621
https://doi.org/10.1016/j.nuclphysb.2019.114617
https://doi.org/10.1016/j.nuclphysb.2019.114617
https://arxiv.org/abs/1901.02888
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1901.02888
https://doi.org/10.1007/JHEP08(2016)046
https://arxiv.org/abs/1606.01254
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1606.01254
https://doi.org/10.1103/PhysRevLett.118.101601
https://arxiv.org/abs/1611.09411
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1611.09411
https://doi.org/10.1007/JHEP05(2017)131
https://arxiv.org/abs/1703.08186
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1703.08186
https://doi.org/10.1007/JHEP09(2017)125
https://arxiv.org/abs/1705.01561
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1705.01561
https://doi.org/10.1007/JHEP11(2017)200
https://arxiv.org/abs/1706.00433
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1706.00433
https://doi.org/10.1007/JHEP04(2018)135
https://arxiv.org/abs/1802.07274
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1802.07274
https://doi.org/10.1103/PhysRevLett.121.171603
https://doi.org/10.1103/PhysRevLett.121.171603
https://arxiv.org/abs/1806.08374
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1806.08374
https://doi.org/10.1007/JHEP08(2018)127
https://arxiv.org/abs/1806.07898
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1806.07898
https://doi.org/10.1007/JHEP01(2019)116
https://arxiv.org/abs/1810.08093
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1810.08093
https://doi.org/10.1007/JHEP11(2019)072
https://arxiv.org/abs/1909.01369
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1909.01369
https://doi.org/10.1007/JHEP09(2020)145
https://arxiv.org/abs/2006.01142
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2006.01142
https://doi.org/10.1016/j.nuclphysb.2021.115630
https://doi.org/10.1016/j.nuclphysb.2021.115630
https://arxiv.org/abs/2104.11240
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2104.11240
https://doi.org/10.1007/JHEP04(2014)064
https://arxiv.org/abs/1309.2949
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1309.2949
https://doi.org/10.1007/JHEP12(2014)003
https://doi.org/10.1007/JHEP12(2014)003
https://arxiv.org/abs/1404.0711
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1404.0711

[45]

[46]

[47]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

S. Cremonesi and A. Tomasiello, 6d holographic anomaly match as a continuum limit, JHEP
05 (2016) 031 [arXiv:1512.02225] INSPIRE].

C. Nunez, J.M. Penin, D. Roychowdhury and J. Van Gorsel, The non-integrability of strings
in massive type ITA and their holographic duals, JHEP 06 (2018) 078 [arXiv:1802.04269]
[INSPIRE].

K. Filippas, C. Nunez and J. Van Gorsel, Integrability and holographic aspects of
siz-dimensional N = (1,0) superconformal field theories, JHEP 06 (2019) 069
[arXiv:1901.08598] [INSPIRE].

O. Bergman, M. Fazzi, D. Rodriguez-Goémez and A. Tomasiello, Charges and holography in
6d, (1,0) theories, JHEP 05 (2020) 138 [arXiv:2002.04036] INSPIRE].

I. Bah, A. Passias and A. Tomasiello, AdSs compactifications with punctures in massive ITA
supergravity, JHEP 11 (2017) 050 [arXiv:1704.07389] InSPIRE].

A. Passias, G. Solard and A. Tomasiello, N = 2 supersymmetric AdSy solutions of type IIB
supergravity, JHEP 04 (2018) 005 [arXiv:1709.09669] InSPIRE].

N. Bobev, P. Bomans and F.F. Gautason, Wrapped branes and punctured horizons, JHEP 06
(2020) 011 [arXiv:1912.04779] [INSPIRE].

G. Itsios, Y. Lozano, J. Montero and C. Nunez, The AdSs non-Abelian T-dual of
Klebanov-Witten as a N = 1 linear quiver from Mb5-branes, JHEP 09 (2017) 038
[arXiv:1705.09661] [INSPIRE].

I. Bah, A. Passias and P. Weck, Holographic duals of five-dimensional SCFTs on a Riemann
surface, JHEP 01 (2019) 058 [arXiv:1807.06031] [INSPIRE].

G. Dibitetto and N. Petri, BPS objects in D =T supergravity and their M-theory origin,
JHEP 12 (2017) 041 [arXiv:1707.06152] [INSPIRE].

G. Dibitetto and N. Petri, 6d surface defects from massive type IIA, JHEP 01 (2018) 039
[arXiv:1707.06154] INSPIRE].

G.B. De Luca, N. De Ponti, A. Mondino and A. Tomasiello, Cheeger bounds on spin-two
fields, JHEP 12 (2021) 217 [arXiv:2109.11560] [INSPIRE].

L.J. Romans, The F(4) gauged supergravity in siz-dimensions, Nucl. Phys. B 269 (1986) 691
[INSPIRE].

N. Bobev and P.M. Crichigno, Universal RG flows across dimensions and holography, JHEP
12 (2017) 065 [arXiv:1708.05052] [INSPIRE].

J. Hong, J.T. Liu and D.R. Mayerson, Gauged siz-dimensional supergravity from warped 11B
reductions, JHEP 09 (2018) 140 [arXiv:1808.04301] [INSPIRE].

C. Nunez, 1.Y. Park, M. Schvellinger and T.A. Tran, Supergravity duals of gauge theories
from F(4) gauged supergravity in siz-dimensions, JHEP 04 (2001) 025 [hep-th/0103080]
[INSPIRE].

M. Suh, Supersymmetric AdSg black holes from F(4) gauged supergravity, JHEP 01 (2019)
035 [arXiv:1809.03517] [INSPIRE].

F. Apruzzi, J.C. Geipel, A. Legramandi, N.T. Macpherson and M. Zagermann,
Minkowskiy x S? solutions of IIB supergravity, Fortsch. Phys. 66 (2018) 1800006
[arXiv:1801.00800] [iNSPIRE].

~ 31—


https://doi.org/10.1007/JHEP05(2016)031
https://doi.org/10.1007/JHEP05(2016)031
https://arxiv.org/abs/1512.02225
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1512.02225
https://doi.org/10.1007/JHEP06(2018)078
https://arxiv.org/abs/1802.04269
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1802.04269
https://doi.org/10.1007/JHEP06(2019)069
https://arxiv.org/abs/1901.08598
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1901.08598
https://doi.org/10.1007/JHEP05(2020)138
https://arxiv.org/abs/2002.04036
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2002.04036
https://doi.org/10.1007/JHEP11(2017)050
https://arxiv.org/abs/1704.07389
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1704.07389
https://doi.org/10.1007/JHEP04(2018)005
https://arxiv.org/abs/1709.09669
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1709.09669
https://doi.org/10.1007/JHEP06(2020)011
https://doi.org/10.1007/JHEP06(2020)011
https://arxiv.org/abs/1912.04779
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1912.04779
https://doi.org/10.1007/JHEP09(2017)038
https://arxiv.org/abs/1705.09661
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1705.09661
https://doi.org/10.1007/JHEP01(2019)058
https://arxiv.org/abs/1807.06031
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1807.06031
https://doi.org/10.1007/JHEP12(2017)041
https://arxiv.org/abs/1707.06152
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1707.06152
https://doi.org/10.1007/JHEP01(2018)039
https://arxiv.org/abs/1707.06154
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1707.06154
https://doi.org/10.1007/JHEP12(2021)217
https://arxiv.org/abs/2109.11560
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2109.11560
https://doi.org/10.1016/0550-3213(86)90517-1
https://inspirehep.net/search?p=find+J%20%22Nucl.Phys.%2CB269%2C691%22
https://doi.org/10.1007/JHEP12(2017)065
https://doi.org/10.1007/JHEP12(2017)065
https://arxiv.org/abs/1708.05052
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1708.05052
https://doi.org/10.1007/JHEP09(2018)140
https://arxiv.org/abs/1808.04301
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1808.04301
https://doi.org/10.1088/1126-6708/2001/04/025
https://arxiv.org/abs/hep-th/0103080
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0103080
https://doi.org/10.1007/JHEP01(2019)035
https://doi.org/10.1007/JHEP01(2019)035
https://arxiv.org/abs/1809.03517
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1809.03517
https://doi.org/10.1002/prop.201800006
https://arxiv.org/abs/1801.00800
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1801.00800

[63] M. Cveti¢, H. Lii and C.N. Pope, Gauged siz-dimensional supergravity from massive type
ITA, Phys. Rev. Lett. 83 (1999) 5226 [hep-th/9906221] [INSPIRE].

[64] G. Dibitetto, N. Petri and M. Schillo, Nothing really matters, JHEP 08 (2020) 040
[arXiv:2002.01764] [INSPIRE].

[65] E. Witten, Supersymmetric Yang-Mills theory on a four manifold, J. Math. Phys. 35 (1994)
5101 [hep-th/9403195] [INSPIRE].

[66] M. Bershadsky, C. Vafa and V. Sadov, D-branes and topological field theories, Nucl. Phys. B
463 (1996) 420 [hep-th/9511222] [INSPIRE].

[67] J.M. Maldacena and C. Nufiez, Supergravity description of field theories on curved manifolds
and a no go theorem, Int. J. Mod. Phys. A 16 (2001) 822 [hep-th/0007018] [INSPIRE].

[68] B.S. Acharya, J.P. Gauntlett and N. Kim, Five-branes wrapped on associative three cycles,
Phys. Rev. D 63 (2001) 106003 [hep-th/0011190] [INSPIRE].

[69] M. Naka, Various wrapped branes from gauged supergravities, hep-th/0206141 [INSPIRE].

[70] J.M. Maldacena and C. Nufiez, Towards the large N limit of pure N = 1 super Yang-Mills,
Phys. Rev. Lett. 86 (2001) 588 [hep-th/0008001] [iNSPIRE].

[71] H. Nieder and Y. Oz, Supergravity and D-branes wrapping special Lagrangian cycles, JHEP
03 (2001) 008 [hep-th/0011288] [INSPIRE].

[72] J.P. Gauntlett, N. Kim and D. Waldram, M5-branes wrapped on supersymmetric cycles,
Phys. Rev. D 63 (2001) 126001 [hep-th/0012195] [INSPIRE].

[73] J.D. Edelstein and C. Nufiez, D6-branes and M-theory geometrical transitions from gauged
supergravity, JHEP 04 (2001) 028 [hep-th/0103167] [INSPIRE].

[74] J. Gomis, D-branes, holonomy and M-theory, Nucl. Phys. B 606 (2001) 3 [hep-th/0103115]
[INSPIRE].

[75] 1. Bah, C. Beem, N. Bobev and B. Wecht, Four-dimensional SCFTs from Mb5-branes, JHEP
06 (2012) 005 [arXiv:1203.0303] [INSPIRE].

[76] N. Kim and M. Shim, Wrapped brane solutions in Romans F(4) gauged supergravity, Nucl.
Phys. B 951 (2020) 114882 [arXiv:1909.01534] [INSPIRE].

[77] P. Karndumri, Holographic RG flows in siz dimensional F(4) gauged supergravity, JHEP 01
(2013) 134 [Erratum ibid. 06 (2015) 165] [arXiv:1210.8064] INSPIRE].

[78] D. Elander, M. Piai and J. Roughley, Coulomb branch of N =4 SYM and dilatonic scions in
supergravity, Phys. Rev. D 104 (2021) 046003 [arXiv:2103.06721] INSPIRE].

[79] D. Elander, M. Piai and J. Roughley, Light dilaton in a metastable vacuum, Phys. Rev. D
103 (2021) 046009 [arXiv:2011.07049] [INSPIRE].

[80] D. Elander, M. Piai and J. Roughley, Dilatonic states near holographic phase transitions,
Phys. Rev. D 103 (2021) 106018 [arXiv:2010.04100] [INSPIRE].

[81] D. Elander, M. Piai and J. Roughley, Probing the holographic dilaton, JHEP 06 (2020) 177
[Erratum 4bid. 12 (2020) 109] [arXiv:2004.05656] [INSPIRE].

[82] Y. Bea et al., Compactifications of the Klebanov-Witten CFT and new AdSs backgrounds,
JHEP 05 (2015) 062 [arXiv:1503.07527] [INSPIRE].

~32 -


https://doi.org/10.1103/PhysRevLett.83.5226
https://arxiv.org/abs/hep-th/9906221
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F9906221
https://doi.org/10.1007/JHEP08(2020)040
https://arxiv.org/abs/2002.01764
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2002.01764
https://doi.org/10.1063/1.530745
https://doi.org/10.1063/1.530745
https://arxiv.org/abs/hep-th/9403195
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F9403195
https://doi.org/10.1016/0550-3213(96)00026-0
https://doi.org/10.1016/0550-3213(96)00026-0
https://arxiv.org/abs/hep-th/9511222
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F9511222
https://doi.org/10.1142/S0217751X01003937
https://arxiv.org/abs/hep-th/0007018
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0007018
https://doi.org/10.1103/PhysRevD.63.106003
https://arxiv.org/abs/hep-th/0011190
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0011190
https://arxiv.org/abs/hep-th/0206141
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0206141
https://doi.org/10.1103/PhysRevLett.86.588
https://arxiv.org/abs/hep-th/0008001
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0008001
https://doi.org/10.1088/1126-6708/2001/03/008
https://doi.org/10.1088/1126-6708/2001/03/008
https://arxiv.org/abs/hep-th/0011288
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0011288
https://doi.org/10.1103/PhysRevD.63.126001
https://arxiv.org/abs/hep-th/0012195
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0012195
https://doi.org/10.1088/1126-6708/2001/04/028
https://arxiv.org/abs/hep-th/0103167
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0103167
https://doi.org/10.1016/S0550-3213(01)00247-4
https://arxiv.org/abs/hep-th/0103115
https://inspirehep.net/search?p=find+EPRINT%2Bhep-th%2F0103115
https://doi.org/10.1007/JHEP06(2012)005
https://doi.org/10.1007/JHEP06(2012)005
https://arxiv.org/abs/1203.0303
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1203.0303
https://doi.org/10.1016/j.nuclphysb.2019.114882
https://doi.org/10.1016/j.nuclphysb.2019.114882
https://arxiv.org/abs/1909.01534
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1909.01534
https://doi.org/10.1007/JHEP01(2013)134
https://doi.org/10.1007/JHEP01(2013)134
https://arxiv.org/abs/1210.8064
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1210.8064
https://doi.org/10.1103/PhysRevD.104.046003
https://arxiv.org/abs/2103.06721
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2103.06721
https://doi.org/10.1103/PhysRevD.103.046009
https://doi.org/10.1103/PhysRevD.103.046009
https://arxiv.org/abs/2011.07049
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2011.07049
https://doi.org/10.1103/PhysRevD.103.106018
https://arxiv.org/abs/2010.04100
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2010.04100
https://doi.org/10.1007/JHEP06(2020)177
https://arxiv.org/abs/2004.05656
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2004.05656
https://doi.org/10.1007/JHEP05(2015)062
https://arxiv.org/abs/1503.07527
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1503.07527

[83] N.T. Macpherson, C. Nuiez, L.A. Pando Zayas, V.G.J. Rodgers and C.A. Whiting, Type IIB
supergravity solutions with AdSs from Abelian and non-Abelian T dualities, JHEP 02 (2015)
040 [arXiv:1410.2650] [INSPIRE].

[84] A.F. Faedo, C. Nufiez and C. Rosen, Consistent truncations of supergravity and %—BPS RG
flows in 4d SCFTs, JHEP 03 (2020) 080 [arXiv:1912.13516] [INSPIRE].

[85] U. Kol, C. Nunez, D. Schofield, J. Sonnenschein and M. Warschawski, Confinement, phase
transitions and non-locality in the entanglement entropy, JHEP 06 (2014) 005
[arXiv:1403.2721] [INSPIRE].

[86] M. Sacchi, O. Sela and G. Zafrir, Compactifying 5d superconformal field theories to 3d, JHEP
09 (2021) 149 [arXiv:2105.01497] [INSPIRE].

— 33 —


https://doi.org/10.1007/JHEP02(2015)040
https://doi.org/10.1007/JHEP02(2015)040
https://arxiv.org/abs/1410.2650
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1410.2650
https://doi.org/10.1007/JHEP03(2020)080
https://arxiv.org/abs/1912.13516
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1912.13516
https://doi.org/10.1007/JHEP06(2014)005
https://arxiv.org/abs/1403.2721
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A1403.2721
https://doi.org/10.1007/JHEP09(2021)149
https://doi.org/10.1007/JHEP09(2021)149
https://arxiv.org/abs/2105.01497
https://inspirehep.net/search?p=find+EPRINT%2BarXiv%3A2105.01497

	Introduction
	Summary of six dimensional Romans F(4) supergravity
	Solutions in six dimensional F(4) supergravity
	AdS(6) ->  AdS(4) x H(2)
	AdS(6) ->  AdS(3) x H(3)
	AdS(6) ->  AdS(2) x H(2)**((1)) x H(2)**((2))
	AdS(6) -> R**(1,3) x S**1

	Type IIB AdS(6) background
	Using holomorphic functions
	Using a real potential
	Matching the backgrounds

	The new families of solutions
	The explicit backgrounds
	AdS(4) x H(2) in Type IIB
	AdS(3) x H(3) in Type IIB
	AdS(2) x H(2) x H(2) in Type IIB
	R**(1,3) x S**1 in Type IIB

	Dual field theories
	Field theory duals to the Type IIB backgrounds
	The holographic central charge
	The holographic central charge: definition and calculation at fixed points
	The flow-central charge: definition and calculations
	The flow-central charge for the AdS(6)-> R**(1,3) x S**1 background


	Conclusions
	Conventions
	Numerics
	AdS(4) flow
	AdS(3) flow
	AdS(2) flow 


