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ABSTRACT: We study AdS5 x X9 and AdSy x X3 solutions of N = 2, SO(4) gauged super-
gravity in seven dimensions with 9 3 being S%? or H?3. The SO(4) gauged supergravity is
obtained from coupling three vector multiplets to the pure N = 2, SU(2) gauged supergrav-
ity. With a topological mass term for the 3-form field, the SO(4) ~ SU(2) x SU(2) gauged
supergravity admits two supersymmetric AdS7 critical points, with SO(4) and SO(3) sym-
metries, provided that the two SU(2) gauge couplings are different. These vacua correspond
to N = (1,0) superconformal field theories (SCFTs) in six dimensions. In the case of o,
we find a class of AdSs x S? and AdSs x H? solutions preserving eight supercharges and
SO(2) x SO(2) symmetry, but only AdSs x H? solutions exist for SO(2) symmetry. These
should correspond to some N = 1 four-dimensional SCFTs. We also give RG flow solu-
tions from the N = (1,0) SCFTs in six dimensions to these four-dimensional fixed points
including a two-step flow from the SO(4) N = (1,0) SCFT to the SO(3) N = (1,0) SCFT
that eventually flows to the NV = 1 SCFT in four dimensions. For AdS; x X3, we find
a class of AdSy x S and AdS,; x H? solutions with four supercharges, corresponding to
N =1 SCFTs in three dimensions. When the two SU(2) gauge couplings are equal, only
AdS, x H? are possible. The uplifted solutions for equal SU(2) gauge couplings to eleven
dimensions are also given.
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1 Introduction

Six-dimensional superconformal field theories (SCFTs) are interesting in various aspects.
In the context of M-theory, these SCFTs arise as a worldvolume theory of Mb5-branes in
the near horizon limit. The correspondence between a six-dimensional N = (2,0) SCFT
and M-theory on AdS7 x S is one of the examples given in the AdS/CFT correspondence
originally proposed in [1]. This AdS7/CFTg correspondence has been explored in great
details both from the M-theory point of view and the effective N = 4 SO(5) gauged
supergravity in seven dimensions.

In this paper, we are interested in the half-maximal N = (1,0) SCFTs in six dimen-
sions. It has been shown in [2] that N = (1,0) field theory possesses a non-trivial fixed
point, and recently many N = (1,0) SCFTs have been classified in [3, 4] and [5]. The holo-
graphic study of this N = (1,0) theory has mainly been investigated by orbifolding the
AdS7; x S* geometry of eleven-dimensional supergravity, see for example [6-8]. Recently,
many new AdS; geometries from massive type ITA string theory have been found in [9],
and the dual SCFTs of these AdS7 vacua have been studied in [10].

We are particularly interested in studying N = (1,0) SCFTs within the framework of
seven-dimensional gauged supergravity. These SCFTs should be dual to AdS7 solutions of



N = 2 gauged supergravity in seven dimensions [11]. Pure N = 2 gauged supergravity with
SU(2) gauge group admits both supersymmetric and non-supersymmetric AdS7 vacua [12].
The two vacua can be interpreted as a supersymmetric and a non-supersymmetric CFT,
respectively. A domain wall solution interpolating between these vacua has been studied
in [13]. This solution describes a non-supersymmetric deformation of the UV N = (1,0)
SCFT to another non-supersymmetric CF'T in the IR.

When coupled to vector multiplets, the N = 2 gauged supergravity with many possible
gauge groups can be obtained [14-16]. Although the resulting matter-coupled theory can
support only a half-supersymmetric domain wall vacuum, supersymmetric AdS7 vacua are
possible if a topological mass term for the 3-form field, dual to the 2-form field in the
gravity multiplet, is introduced. These supersymmetric AdS7 critical points with SO(4)
and SO(3) symmetries together with analytic RG flows interpolating between them have
been studied in [17] in the case of SO(4) gauge group. And recently, AdS7 vacua including
compactifications to AdS5 of non-compact gauge groups have been explored in [18]. The
latter type of solutions generally describe twisted compactifications of N = (1,0) six-
dimensional field theories to four dimensions.

In this paper, we are interested in holographic description of twisted compactifications
of N = (1,0) SCFTs on two-manifolds ¥ = (5%, H?) and three-manifold X3 = (93, H?).
The corresponding gravity solutions will take the form of AdSs x X9 and AdSy x X3, respec-
tively. The dual field theories will be SCFTs in four or three dimensions. Gravity solutions
interpolating between above mentioned AdS7 vacua and these AdSs or AdS, geometries
will describe RG flows from N = (1,0) SCFTs to lower dimensional SCFTs. Previously,
this type of solutions has mainly been studied within the framework of the maximal N = 4
gauged supergravity. The solutions provide gravity duals of twisted compactifications of
the N = (2,0) SCFTs. A number of these AdSs solutions together with the uplift to
eleven-dimensional supergravity by using the reduction ansatz given in [19] and [20] have
been studied previously in [21-24]. In addition, compactifications of N = (1,0) SCFT has
recently been explored from the point of view of massive type IIA theory in [25].

We will give another new solution to this class from N = 2 SO(4) gauged supergravity.
It has been pointed out in [22] that the AdSs x S? solution preserving SO(2) x SO(2)
symmetry and N = 2 supersymmetry in five dimensions, eight supercharges, cannot be
obtained from pure minimal N = 2 gauged supergravity. We will show that this solution
is a solution of N = 2 SO(4) gauged supergravity obtained from coupling pure N = 2
gauged supergravity to three vector multiplets. We will additionally give new AdSs x H?
solutions which are different from those given in [22] and [23] in the sense that the two SU(2)
gauge couplings are different, and the residual symmetry is only the diagonal subgroup of
SO(2) x SO(2). This case is not a truncation of the N = 4 SO(5) gauged supergravity, and
the embedding of these solutions in higher dimensions are presently unknown. We will also
study holographic RG flow solutions interpolating between AdSy vacua and these AdSj5
fixed points. The solutions describe deformations of N = (1,0) SCFTs in six dimensions
to the IR N =1 SCFT in four dimensions.

On AdS, solutions from seven-dimensional gauged supergravity, a class of AdS; x H3
and AdSy x S3 solutions have been obtained in [26]. A number of extensive studies of



these solutions in terms of wrapped Mb5-branes on various supersymmetric cycles in special
holonomy manifolds have been given in [27-29]. In particular, the solution studied in [29]
has been obtained from the maximal gauged supergravity and preserves N = 2 supercon-
formal symmetry in three dimensions. In this work, we will look for AdSy solutions in the
N =2 SO(4) gauged supergravity preserving only four supercharges. The corresponding
solutions should then correspond to some N = 1 SCFTs in three dimensions. We will show
that there exist AdS; x S and AdSy x H? solutions in this SO(4) gauged supergravity
with four supercharges when the two SU(2) gauge couplings are different. For equal SU(2)
gauge couplings, only AdS,; x H? solutions exist and can be uplifted to eleven dimensions
using the reduction ansatz given in [30].

The paper is organized as follow. In section 2, relevant information on N = 2 SO(4)
gauged supergravity in seven dimensions and supersymmetric AdS7 critical points are
reviewed. AdSs x S? and AdSs x H? solutions together with holographic RG flows from
AdS7 critical points to these AdSs fixed points will be given in section 3. We present
AdSy x S and AdSy x H? solutions in section 4 and give the embedding of some AdSs x %o
and AdS, x X3 solutions in eleven dimensions in section 5. We finally give some comments
and conclusions in section 6.

2 Seven-dimensional N = 2 SO(4) gauged supergravity and AdSy criti-
cal points

In this section, we give a description of the SO(4) N = 2 gauged supergravity in seven
dimensions and the associated supersymmetric AdS7 critical points. These critical points
preserve N = 2 supersymmetry in seven dimensions and correspond to six-dimensional
N = (1,0) SCFTs. All of the notations used throughout the paper are the same as those
in [16] and [17].

2.1 SO(4) gauged supergravity

The SO(4) N = 2 gauged supergravity in seven dimensions is constructed by gauging the
half-maximal N = 2 supergravity coupled to three vector multiplets. The supergravity
multiplet (el’f, wl‘f, AL, x4, B, 0) consists of the graviton, two gravitini, three vectors, two
spin—% fields, a two-form field and the dilaton. We will use the convention that curved
and flat space-time indices are denoted by u, v, ... and m,n, ..., respectively. Each vector
multiplet (4,, M, ¢%) contains a vector field, two gauginos and three scalars. The bosonic
field content of the matter coupled supergravity then consists of the graviton, six vectors
and ten scalars parametrized by the R x SO(3,3)/SO(3) x SO(3) ~ R* x SL(4,R)/SO(4)
coset manifold. In the following, we will consider the supergravity theory in which the
two-form field B, is dualized to a three-form field C},,. The latter admits a topological
mass term, so the resulting gauged supergravity admits an AdS7 vacuum.

The SO(4) gauged supergravity is obtained by gauging the SO(4) ~ SO(3) x SO(3)
subgroup of the global symmetry group SO(3,3). One of the SO(3) in the gauge group
SO(3) x SO(3) is the SO(3)r ~ USp(2)r ~ SU(2)r R-symmetry. All spinor fields, includ-

A

ing the supersymmetry parameter ¢, are symplectic-Majorana spinors transforming as



doublets of the SU(2) g R-symmetry. From now on, the SU(2)r douplet indices A, B = 1,2
will not be shown explicitly. The SU(2)g triplets are labeled by indices 4,7 = 1,2,3 while
indices r, s = 1, 2,3 are the triplet indices of the other SO(3) in SO(3)r x SO(3).

The 9 scalar fields in the SO(3,3)/SO(3) x SO(3) coset are parametrized by the coset
representative L = (L;%,L;") which transforms under the global SO(3,3) and the local
composite SO(3) x SO(3) by left and right multiplications, respectively. The inverse of L
is denoted by L~! = (L!,, L) satisfying the relations L, = n!/L;; and LI, = n'/L,,.

The bosonic Lagrangian of the N = 2 gauged supergravity is given by

1 1 1 5 1
e_lﬁ = iR — XQUG/IJF;{VFJMV — @6_2O’Hp,ypo—HuupU - ga'u(jauo' — §P;TP,LI:,
1 1 _
_me 1EMWWH/*I“-MW%WW + %he 16“1-..M7HM1~~~#4CH5~~M7 -V (2'1)
where the scalar potential and the Chern-Simons term are given by
1 ; 1 42 30
V= e’ <C”"Cir - 902) + 16h2e7 — \gfhe?’zc, (2.2)
wuvp = 31 FL AN — fri AL N AN Apk (2.3)

with the gauge field strength defined by Flfy = ZO[MAIII] + f JKI AiAf . The structure
constants f; ; K of the gauge group include the gauge coupling associated to each simple
factor in a general gauge group Gy C SO(3, 3).

We are mainly interested in supersymmetric solutions. Therefore, the supersymmetry
transformations of fermions are necessary. However, we will not consider bosonic solu-
tions with the three-form field turned on. We will accordingly set C),, = 0 throughout.
The fermionic supersymmetry transformations, with all fermions and the three-form field
vanishing, are given by
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2 o o . . 4
0y, = 2D,€ — \?ge_2C'yue — e Fp o' 3y’ — 5y yu) e — ghe%fyue, (2.4)
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1 e 2 o 16
ox = *5’7#8#0'6 — ffoefF;yo'z’Y'uyf + \3€€_2C€ - 3620}%, (2.5)
L 1 - ) AP
ON" = —iy' Py o'e — iefF;V'yWe — %6_50“7716. (2.6)

Various quantities appearing in the Lagrangian and supersymmetry transformations
are defined by the following relations

D, e = 0ye + %wﬁ’?”’ymn + %aieiij“jk,

pir—p'" (5? 0y + f1y KAg) Li, QY =LY (55 By + f1, KAg) Lig,

C, = \}Qf” KLIjLJkLKTEijk’ C=_ \}qu KLIiLJjLKkeijk7

Crsi = fr7 L', L7 L, ary =L';Lij+ L' [Ly;,

F., =L/'F', F,=L"F! (2.7)



where 4™ are space-time gamma matrices satisfying {y™,~7"} = 2n™" with n™" =
diag(—1,1,1,1,1,1,1).

2.2 Supersymmetric AdS; critical points

We will now briefly review supersymmetric AdS; critical points found in [17]. There are
two critical points preserving the full N = 2 supersymmetry in seven dimensions. The two
critical points however have different symmetries namely one critical point, at which all
scalars vanishing, preserves the full SO(4) gauge symmetry while the other is only invariant
under the diagonal subgroup SO(3)4iag C SO(3) x SO(3).

For SO(3) x SO(3) gauge group, the gauge structure constants can be written as [16]

frox = (91€ijk, —g26rst)- (2.8)

Before discussing the detail of the two critical points, we give an explicit parametriza-
tion of the SO(3,3)/SO(3) x SO(3) coset as follow. With the 36 basis elements of a general
6 X 6 matrix

(er))xL = 0rK0JL, I.J,...=1,...,6 (2.9)

the generators of the composite SO(3) x SO(3) symmetry are given by

SO(B)R : J(l) = €j5; — €45, 7/7.] = 172737

ij
SO(3) : J2 = eginri3—e€rizsi3,  ms=1,2,3. (2.10)

The non-compact generators corresponding to 9 scalars take the form of
YiT =€jr+3+ €ry3,i- (211)

Accordingly, the coset representative can be obtained by an exponentiation of the ap-
propriate Y generators. Y generators and the 9 scalars transform as (3,3) under the
SO(3) x SO(3) local symmetry.

The supersymmetric AdS7 critical points preserve at least SO(3) symmetry. Therefore,
we will consider only the coset representative invariant under SO(3) symmetry. The dilaton
o is an SO(3) x SO(3) singlet. From the 9 scalars in SO(3,3)/SO(3) x SO(3), there is one
SO(3)diag singlet from the decomposition 3 x 3 — 1 + 3 + 5. The singlet corresponds to

the non-compact generator
Y, =Yl 4y®2 4y, (2.12)

The coset representative is then given by
L =efY, (2.13)

The scalar potential for the dilaton ¢ and the SO(3)qiag singlet scalar ¢ can be straight-
forwardly computed. Its explicit form reads [17]

V = 3%6_0 [(g% + g%) (COSh(qu) — 9COSh(2¢)) + 89192 Sinh3(2¢)

+8 [g% — g% +64h%e> + 325 h (g1 cosh? ¢ + gy sinh® gi))” . (2.14)



There are two supersymmetric AdS7 vacua given by

SO(4) — critical point : oc=¢=0, Vo= —240Rh% (2.15)
1 5 — 256h?
SO(3) — critical point : o=——In [922} ,
5 92
8
1 16h 24095 h*
¢=—=1In [W] , 0:—% (2.16)
2 [g2—16h (93 — 256h2)3
where we have chosen g; = —16h in order to make the SO(4) critical point occurs at o = 0.

This is achieved by shifting ¢. The value of the cosmological constant has been denoted
by V.

The two critical points correspond to N = (1,0) SCFTs in six dimensions with SO(4)
and SO(3) symmetries, respectively. An RG flow solution interpolating between these
two critical points has already been studied in [17]. In the next sections, we will study
supersymmetric RG flows from these SCFTs to other SCFT's in four and three dimensions
providing holographic descriptions of twisted compactifications of these N = (1,0) SCFTs.

3 Flows to N =1 SCFTs in four dimensions

In this section, we look for solutions of the form AdSs x S? or AdSs x H? in which S? and
H? are a two-sphere and a two-dimensional hyperbolic space, respectively.
In the case of S2, we take the seven-dimensional metric to be

ds? = (") dazig + dr? + G (dh? + sin® dp?) (3.1)
with dwig) being the flat metric on the four-dimensional spacetime. By using the vielbein
el = ef'dat, e’ =dr,
e = e%ap, e® = ¢% sin 0dg, (3.2)
we can compute the following spin connections

wd’é = e % cot He‘;, wd; = G’e‘;’,

Wl = G’eé, wﬂ72 =Flet. (3.3)

T

where ’ denotes the r-derivative. Hatted indices are tangent space indices.
In the case of H?, we take the matric to be

ds? = 2P dg? , 4+ dr? + ﬁm(dx2 +dy?) (3.4)
7= 1,3 72 v '
With the vielbein
et = ef'dzt, e = dr,
~ G 7 G
e’ = idl’, e’ = idy, (3.5)
Y Yy



the spin connections are found to be

T _ o E 9 _ g

w’ = G'e”, w’. = G'eY,

oo ot z _ -G, &

wh, = F'et, w'y = —e et (3.6)

3.1 AdSs solutions with SO(2) x SO(2) symmetry

We now construct the BPS equations from the supersymmetry transformations of fermions.
We first consider the S? case. In order to preserve supersymmetry, we make a twist by
turning on the SO(2) x SO(2) C SO(4) gauge fields, among the six gauge fields A,

A3 = acos fde and AS = beos fdg (3.7)

such that the spin connections on S? is cancelled by these gauge connections. The Killing
spinor corresponding to the unbroken supersymmetry is then a constant spinor on S2.
We begin with the solutions preserving the full SO(2) x SO(2) residual gauge symmetry
generated by Jlg) and Jg). Scalars which are singlet under SO(2) x SO(2) are the dilaton
and the scalar corresponding to the SO(3, 3) non-compact generators Y33, We will denote
this scalar by ®. By considering the variation of the gravitino along S? directions, we find
that the cancellation between the spin and gauge connections imposes the twist condition

agy =1. (3.8)
Using the projection conditions
Vr€ = €, and i03'yéq§e =, (3.9)
we find the following BPS equations
o — %e—%—Q—QG [BQGgl(em 1) —ae?(e2® — 1) — be” (22 + 1)] : (3.10)
o = %e—%—‘MG [e” [a — b+ (a+b)e*®] — > (gl + g1e®® + 32he%°'+¢’)} , (3.11)
G = —%67%4726‘ [460 [a = b+ (a+Db)e*®] +e*¢ (gl + g1e®® — She%"“b)} . (3.12)
F' = %e’%"p’zc [e" [a — b+ (a+b)e*®] — ¢ (g1 +gi1e*® — She%gﬂ))} : (3.13)

In the H? case, we choose the gauge fields to be

A3 =24z and AS = édm (3.14)
Y Y

which can be verified that the spin connection w® in (3.6) is cancelled by virtue of the
twist condition (3.8) and the projection conditions

YrE =€ and io3y e = €. (3.15)

By an analogous computation, we find a similar set of BPS equations as in (3.10), (3.11),
(3.12) and (3.13) with (a, b) replaced by (—a, —b).



At large r, solutions to the above BPS equations should approach the SO(4) AdS7
critical point with ® ~ o ~ 0 and F' ~ G ~ r. This is the UV (1,0) SCFT. As r — —o0,
we look for the solution of the form AdSs x S? or AdSs x H? such that ¢/ =o' =G’ =0
and F’ = constant. We find that there is an AdS5 solution given by

o 11 b+ v4a? — 3b?
= — In —_—mm
2 2(a+b) ’

R g3b%(b + V4a® — 3b?)
5 |32(a+b)h2(3b — 2a + V4a2 —3b2) |’

1 b%(a + b)*(b + V4a? — 3b2)(2a — 3b F V4a? — 3b2)3
G = — ln 9
10 32g3h%(2a + b F V4a? — 3b2)°

Lagss = (3.16)

1
(a+b)%(2a — 3b + V4a2 — 3p2)*|°
bigth(b F Va2 — 3b2)2 '

This solution is given for X5 = S?. The solution in the H? case is given similarly by flipping
the signs of a and b.

It should be noted that, in this fixed point solution with SO(2) x SO(2) symmetry, the
coupling go does not appear. The solution can then be taken as a solution of the gauged
supergravity with go = g1. Therefore, the solution can be uplifted to eleven dimensions by
using the reduction ansatz in [30]. This will be done in section 5. The uplifted solution
is however not new since similar solutions have been found previously in [22, 23], and
supergravity solutions interpolating between AdS7 and AdSs x S? or AdSs x H? have also
been investigated. The solutions have an interpretation in terms of RG flows from the UV
SCFT in six dimensions to four-dimensional SCFTs with SO(2) x SO(2) symmetry.

Note also that, in this case, it is not possible to find an RG flow from the SO(3) AdS7?
point to any of these four-dimensional SCEFTs since this AdS; critical point is not accessible
from the BPS equations given above.

3.2 AdSs solutions with SO(2) symmetry

We now consider AdSs solutions with SO(2) symmetry. We will study two possibilities
namely the SO(2)giae € SO(2) x SO(2) C SO(3) x SO(3) and SO(2)r C SO(3)g.

3.2.1 Flows with SO(2)djag Symmetry

We begin with the SO(2)giag Symmetry generated by Jg) + Jg)- Among the 9 scalars
in SO(3,3)/SO(3) x SO(3), there are three singlets under SO(2)giag corresponding to the
following decomposition of SO(3) x SO(3) representations under SO(2)giag

3x3=(241)x(241)=1+1+2+2+2+1. (3.17)
The three singlets correspond to the non-compact generators

Yyl 4 y?2 Y33, Y12 —y?, (3.18)



The coset representative describing these singlets can be written as

L = DY) o2V a(VEYE (3.19)

Since we have not found any AdSs x S? solution, we will give only the result for the
H? case. The SO(2)giag gauge field can be obtained from the SO(2) x SO(2) gauge fields
in (3.7) with the condition that

bg2 = ags . (3.20)

As in the previous case, the twist imposes the condition gia = 1 which in the present case
also implies gob = 1.
Using the projection conditions (3.15), we find the following BPS equations

1 o 9,
P = 3¢ 2h1—Pz(pA01 ) (91— 92+ (1 +g2)€2¢2] ) (3.21)
1 o
o) = 160,° (8910 [g1 — g2 + (g1 + g2)e®?]

+g2 [€—2®1—q>2—2§>3(1 + 644’1)(1 + e4®3) [92 - g1 + (91 +92)62¢2]

+4(g1 — g2)e®* — (g1 + g2)e” *?]] (3.22)
1 o 5,
Pl = 3¢ 2 P2 2%s (A _ ) [gl —g2+ (g1 —1—92)62@2] , (3.23)
1 o oa 3, - _
O_/ — 40926 5 201 —Py—2P3 [8@6 +291+2d3—-2G [91 792 o (91 +92)62q>2]
—go [g1(1 4+ €%2) (1 + P14 P 4 42017285 4 AP1HADs)
+92(€2¢)2 _ 1)(1 + e4¢’1 4 64‘133 _ 4€2¢1+2¢’3 4 e4‘1>1+4¢’3)
+256he%"+2‘1’1+‘1’2+2‘1’3” , (3.24)
1 g (o4
¢ =5 [16h652 — gi(€® + ) 4 g(e™ — )
1 o6 @
_Ze 201 —Py 24)3(1‘}‘64(1)1)(1‘*‘64@3)[91_92+(91+92)€2(I>2]
8a 5 a,-2G 2%,
0t (92 — g1 + (91 — g2)e” 2], (3.25)
1 (e g
F' = %6_5 [16h€52 - 91(6<I>2 + e—<1>2) + 92(6(I>2 — e_%)
1 o, —
IR (1 (14 gy gy (g1 + 2)*]
20 5 ¢, 2¢ 20,
5t (92 — g1 + (91 — g2)e”™?] | - (3.26)

In this case, there are a number of possible AdSs fixed point solutions, and it is possible
to have a solution interpolating between the SO(3) AdS7 critical points and the AdSs in
the IR. We will investigate each of them in the following discussion.
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(a) @2 solution. (b) o solution. (c) G solution.

Figure 1. RG flows from SO(4) N = (1,0) SCFT in six dimensions to four-dimensional N = 1
SCFT with SO(2)giag symmetry for g1 = go.

We first look at the AdSs x H? critical point with go = g1 since this can be uplifted
to eleven dimensions. When go = ¢1, the fixed point solution exists only for ®; = &3 = 0,
and the corresponding solution is given by

1 1
@2:—51112,0':51112,
3 1 a1 1
G="2m2- =1 [7} Lads, = —a— 3.7
5 n 5 n . AdSs Q%h ( )

The AdS5 solution preserves eight supercharges corresponding to N = 1 superconformal
field theory in four dimensions with SO(2) symmetry. A flow solution interpolating between
this AdSs x H? fixed point and the SO(4) AdS; given in (2.15) for h = 1 is shown in figure 1.

It should be noted here that this fixed point can be obtained from the SO(2) x SO(2)
fixed points given in the previous section by setting the parameter b = a. It can be readily
verified that, for b = a, solution in (3.16) is valid only for the upper sign and o = H?2.
The resulting solution is precisely that given in (3.27).

We now move to solutions with go # ¢g1. The solution given in (3.27) is a special case
of a more general solution, with ®; = ®3 = 0 and g» # g1, which is given by

_ 1 1o+ /g5 - 397 B —
(1)2—71n 5 @1—@3—0,
2 2(g91 + 92)

1

1024h2(\/ g5 — 192h% F 8h)
g = - )
5 | (g2 — 16h)(ga + 24h F /g5 — 192h?)

1 5(gy — 16h)*(1/g% — 19252 F 8h)(go + 24h F /g2 — 192h7)3
G=—In
10 1024g3h3 (g, — Sh F \/92 —19272)5
AdSs = 5 2h9(8h F /g2 — 192h2) '

where we have used the relation g1 = —16h in the solutions for ¢ and G to simplify the
expressions. An example of the corresponding flow solutions from the UV N = (1,0) SO(4)
SCFT to this critical point, with go = —2¢; and h = 1, is given in figure 2.

In all of the above solutions, it is not possible to have a flow from the SO(3) AdS7?
critical point (2.16). To find this type of flows, we look for AdSs5 fixed points with ®3 =0
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-4 -3 -2 -1 -4 -3 -2 -1 = -2 2 4

(a) @2 solution. (b) o solution. (c) G solution.

Figure 2. RG flows from SO(4) N = (1,0) SCFT in six dimensions to four-dimensional N = 1
SCFT with SO(2)diag symmetry for g1 # go.

but ®; # 0 and ®3 # 0. In this case, the AdSs x H? solution is given by

Dy = lln [92_91] : P = +P,
2 g2 + g1
4 .3 4
N 9195 = L, |27 B%)algs — 256h7)5
5 [144h%(g5 —g1) ] G ’
2
4 2
35(g3 — 256h2)5
Laasy, = (9 ) : (3.29)

4
25 g3 h

Note that at the values of ®; and ®, are the same as the SO(3) AdS; point. In
equation (2.16), we have

1. [g2— 91}
O =Py=_—In|ZZ—| =dg. 3.30
' 272 [92 + 9 0 (8:30)
Actually, there are two equivalent values of ®; namely either &; = &g or &; = —y.

The two choices are equivalent in the sense that they give rise to the same value of the
cosmological constant and the same scalar masses. The difference between the two is
the generators of SO(3) under which the SO(3) singlet scalar ¢ in (2.16) is invariant. For
&) = g, we have ; = &y which is invariant under the SO(3) generated by Ji(;) —l—Ji(jQ) . The
alternative value of ®; = —®( gives ®; = — P9 which is invariant under SO(3) generators
Jl(é) + Jg), Jl(:l,)) - 1(? and JQ(;) - 2(? This difference does not affect the result discussed

here since, in both cases, the residual SO(2)giag is still generated by Jl(é) + Jl(g).

The flow from SO(3) N = (1,0) SCFT would be driven only by the dilaton ¢ which
has different values at the SO(3) AdS7 and the AdSs fixed points. This is expected since at
SO(3) AdS7 critical point only o corresponds to relevant operators, see the scalar masses
in [17].

We now consider RG flows from N = (1,0) SCFTs in six dimensions to four-
dimensional SCFTs identified with the critical point (3.29). In order to give some explicit
examples, we choose particular values of the two couplings ¢; and go. In the following
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solutions, we will set go = —2¢1 and h = 1. With these, the IR AdS5 x H? is given by

1 1 64
1= ®y= In3~05493, o=_In [27} ~ 0.1726,
G- L[ 2.2808 (3.31)
= —In|—(5|~-2 . .
10 244
The SO(4) UV point (2.15) is given by
(1)1 = (I)Q =0=0 (332)
while the SO(3) AdS7 point (2.16) occurs at
1 4 1
o= lng~0.0575,  ®y=® = In3~0.5493. (3.33)

We have chosen ®; = &5 at the IR fixed points for definiteness.

There exist an RG flow from the SO(4) N = (1,0) SCFT in the UV to the N = 1 four-
dimensional SCFT in the IR as shown in figure 3. With a particular boundary condition,
we can find an RG flow from the SO(4) AdS7 to the SO(3) AdSy critical points and then
to the AdSj5 critical point as shown in figure 4. This solution is similar to the flow from
SO(6) AdSs to Khavaev-Pilch-Warner (KPW) AdS;s critical point and continue to a two-
dimensional N = (2,0) SCFT in [31].

3.2.2 Flows with SO(2)r symmetry

We then move on and briefly look at the SO(2) g symmetry. There are three singlet scalars
from the SO(3,3)/SO(3) x SO(3) coset. These scalars will be denoted by ®;, &3 and ®3
corresponding to the non-compact generators Y3;, Y39 and Yss, respectively.

In this case, the gauge field corresponding the SO(2) g generator is given by

A? = acos0de . (3.34)

By using the same procedure, we find that, in order to have a fixed point, all of the
®;’s must vanish, and only AdSs x H? solutions exist. The solution again preserves eight
supercharges corresponding to N = 1 superconformal symmetry in four dimensions. The
fixed point solution is given by

O':gh’l%, Gzlln%—}lng—l, F:162h
5 3 5 3 2 3a 9%

There exist RG flows from the SO(4) N = (1,0) SCFT to these four-dimensional
SCFTs. The BPS equations describing theses flows are given by

r (3.35)

2 o o
o = geff (ae"*ZG o 16he57> , (3.36)
G = %e_% <4h€570 —q1 — 4ae‘7_2G> , (3.37)
1 ag o
Fl = 8 (4h657 g+ ae”_2G> . (3.39)

Examples of the solutions with some values of the parameter a are shown in figure 5. This
critical point is also a solution of pure N = 2 gauged supergravity studied in [21].
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05} osf
04 04f
03} 03f
02f 02f
0.1 o1f
., .
-4 -3 -2 -1 -4 -3 -2 -1
(a) @, solution. (b) @4 solution.
G o
30p
’s 015t
20f
0.10}
15}
1Q
0,05}
st
: . - L r Il 1 " r
4 S 2 4 4 -3 -2 -1
(¢) G solution. (d) o solution.

Figure 3. An RG flow from SO(4) N = (1,0) SCFT in six dimensions to four-dimensional N = 1
SCFT with SO(2)4iag symmetry.

4 Flows to N =1 SCFTs in three dimensions

In this section, we look for AdSs vacua of the form AdSs x S® or AdSs x H® with S3
and H3 being a three-sphere and a three-dimensional hyperbolic space, respectively. These
solutions will correspond to some SCFTs in three dimensions. In order to identify these
AdSy vacua with the IR fixed points of the six-dimensional SCFTs corresponding to both
of the AdS7 vacua given in (2.15) and (2.16), we consider the scalars which are singlets
under SO(3)giag subgroup of the full SO(4) gauge group. The relevant scalar from the
SO(3,3)/SO(3) x SO(3) coset is the one corresponding to the generator (2.12) with the
coset representative given in (2.13).
In the S? case, we will take the metric ansatz to be

ds2 = e2Fd$%72 + dr? + €2¢ [d¢2 + sin? ¢ (df? + sin? 0d¢2)] . (4.1)
From the above metric, we find the spin connections
wﬂf, = F/eﬂ, wi = G/ezz’, wéf = G'eé,
=, S0t
6 sin 1)
w% = e %cot ¢qu, w% = e %cot weé (4.2)
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D, o,

05} 0sf
0.4 04L
03} 03f
02} 02f
0.1 o1l
" -3 > i ” -3 > i
(a) @1 solution. (b) ®2 solution.

A - > 4 '
(¢) G solution. (d) o solution.

Figure 4. An RG flow from SO(4) N = (1,0) SCFT to SO(3) N = (1,0) SCFT in six dimensions
and then to N = 1 four-dimensional SCFT with SO(2)giag sSymmetry.

—4 -2 2 4 —4.5 —4.0 -35 -3.0 -25 -20

(a) @ solution. (b) o solution.

Figure 5. RG flows from SO(4) N = (1,0) SCFT in six dimensions to four-dimensional N = 1
SCFT with SO(2) g symmetry for a = 1,5,10 (red, green, blue).
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which accordingly suggest to turn on the following SO(3)giag gauge fields

Al = 92 p0 2 acosd,

91
A% = 92 45 — geos 0do,
91
A3 = %AG = acosysinfde. (4.3)
1

Note that at the beginning, the parameter a of each gauge field needs not be equal. How-
ever, the twist condition
agy =1 (4.4)

requires that all of the parameters in front of A* must be equal. The corresponding field
strengths are, after using (4.4),

F' = —qe~20¢ A eé,
F?2 = —ae7 20 ne?,
F3 = —qe2%e¥ pe?. (4.5)

To set up the BPS equations, we impose the projection conditions
— - 1 _ . 2 _ - 3 _
V€ = €, 0 g € = € 0 Y g5€ = €, 0756 = €. (4.6)

For the H? case, we take the metric to be

ds2 = e2Fda:%72 + dr? + e;G(de + dy? + d2?) (4.7)
with the spin connections given by
W' = Qe W’ =G, wh = Gle?,
wfy = — e Ge?, wﬁg = — e G, wﬂ72 = F'el. (4.8)

We then turn on the following gauge fields, to cancel the above spin connections on H?,
1_2

AV =g, A2=0, A3=1Y4: (4.9)
Yy )

with A3 = %Ai, i =1,2,3. These gauge fields then become SO(3)giae gauge fields.
We will also impose the projection conditions

Vr€ = €, wl’y@e = —¢, 102556 = —e, ia?”ygge = —¢. (4.10)

The twist condition is still given by (4.4).

In both cases, the last projector in (4.6) and (4.10) is not independent from the second
and the third ones, so the fixed point solution will preserve four supercharges corresponding
to N = 1 superconformal symmetry in three dimensions.
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With all of the above conditions, we find the following BPS equations, for the H? case,

1 o g4
¢ = _87926 7 3072G [eQG(e4¢ —1)g2 — 4ae”+2¢} [gl —go+ (g1 + 92)62‘75} , (4.11)
’_ 1 —2_3¢—2G 12a o+2¢ 2¢ 2¢
o= ——e 2 —e (e?—=1)g1 + (1 4+ e*?)go
20 g2
4f“@2bﬂ£¢—rﬁ+gﬂ8¢+rﬁ+1%mé?ﬁﬂ],uim
1 _o 28a
Q' — 4706—5—&;5—20 |:60'—|—2(b [(e%’ g+ (14 62¢)92:|
92
—e2% g, {92(62‘;5 — 13+ gi(e* +1)3 32h6570+3¢] ] , (4.13)
1 o 12
Bl — & —5-3¢-2G [a€a+2¢> {(ew 1)+ (14 62‘1’)92}
40 g2

4@XE2@ﬂ£¢—1ﬁ+gﬁ8¢+1f—3ww?%wu. (4.14)

The corresponding equations for the S® case are similar with a replaced by —a.
We now look for a fixed point solution at which G’ = ¢’ = ¢/ = 0 and F’ = constant.
For g3 = g1, only AdS, x H? solutions exist and are given by

1 3

qb:Zan, Uzﬁlnl
1 64a® 1

G=—In|—— L = —. 4.15
10 n |:gi1,}h2:| ; AdSs 2% ( )

This solution can be uplifted to eleven dimensions using the ansatz of [30].
When ¢y # g1, we also find AdSy x H? solutions
1
2
1

92 — 91 1 9395
= — = —l e S
¢ nbﬂﬂj’ 7 5HL%W@—ﬁ)’

2 _ 2 —
G:2mFM% mq+1m[ 9192 ]7

9195 i) 10h+/g5 — g7

1
I —
AdS4 2gh |:
This solution can be connected to both AdS7 critical points in (2.15) and (2.16) by some
RG flows.
In this g2 # g1 case, there can be both AdS; x S% and AdS,; x H? solutions. The

solution however takes a more complicated form depending on the values of g; and go. The

2
2/ 2 9\1%

9193

AdSy x H? and AdS; x S® solutions are given respectively by

1 4qe” 2%
G=—lIn| -2 417
o) (.17)
-3¢0 1 — ¢8%0) — 600 4 1
g= 2 | (1= ) — i 4 1)] (4.18)
5 320
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and

G- %m [%} , (4.19)
o= [e‘3¢° [92(1 - 66;;;— g (e +1)] (4.20)

In both cases, the scalar ¢q is a solution to the equation
g1(1 — 2770 — 2¢190 4 6%0) _ gy (1 4 26290 — 2¢4%0 — B%0) = . (4.21)

The explicit form of ¢g can be obtained but will not be given here due to its complexity.
There are many possible solutions for ¢g depending on the values of ¢g;, g2 and a. An
example of AdS; x S2 solutions is, for go = % g1, given by

1
¢ = —0.9158, o = 0.5493, G =0.4116 + 3 In [a] . (4.22)
g1

One of the AdS, x H? solutions is, for g = %gl, given by

1
¢ = 0.2706, o = 0.2351, G =1.0936 + 3 In [a] . (4.23)
a1

Numerical solutions for RG flows from the UV N = (1,0) SCFTs in six dimensions
to these three-dimensional N = 1 SCFTs can be found in the same way as those given in
the previous section. And, with suitable boundary conditions, the flow from SO(4) AdSy
point to the SO(3) AdS; point and then to AdSy x S or AdS; x H? in the case of g2 # g1
should be similarly obtained. We will however not give these solutions here.

5 Uplifting the solutions to eleven dimensions

In this section, we will uplift some of the AdSs and AdS, solutions found in the previous
sections to eleven dimensions using a reduction ansatz given in [30]. Only solutions with
equal SU(2) gauge couplings, g2 = g1, can be uplifted by this ansatz. Therefore, we will
consider only this case in the remaining of this section.

The reduction ansatz given in [30] is naturally written in terms of SL(4,R)/SO(4)
scalar manifold rather than the SO(3,3)/SO(3) x SO(3) we have considered throughout
the previous sections. It is then useful to change the parametrization of scalars from
the SO(3,3)/S0O(3) x SO(3) to SL(4,R)/SO(4) cosets. For convenience, we will repeat
the supersymmetry transformations of fermions with the three-form field and fermions
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vanishing

0, = Dye— %gXT’yﬂe — %X_4'y“e
—1_401\/§X_1 (VMVp o 85,5'7”) FRSFVIEJSQ (5.1)
ox = —X 410, Xe — %gX_4e + %ngT~ — mx—lyersFﬁSe, (5.2)
SAg = —év“FSP#Rge — %ngTRe + %QXTRsFSG
—8\1/§X1fy‘“T5 <F£,S + ;eRSTUFEVU> € (5.3)

where

PRS = (V_l)(aR (6gd + gA(l)of) V/BT(Ss)T,
Qns = V)i (02d+ 94,7 ) ViTosyr,

1 1
De = de + Zwab’yab + ZQRSFRS

Trs = (V)EV ) 0as, T =Trss"™. (5-4)

In the above equations, V, denotes the SL(4,R)/SO(4) coset representative.

For the explicit form of the eleven-dimensional metric and the four-form field including
the notations used in the above equations, we refer the reader to [30]. We now consider
the AdSs and AdS, solutions separately.

5.1 Uplifting the AdS5 solutions

For AdSs solutions, the seven-dimensional metric is given by (3.1) and (3.4). We will
restrict ourselves to AdSs fixed points with SO(2) x SO(2) symmetry. The non-zero gauge
fields are A* = (A%, A34) whose explicit form is given by

A2 = g cosfde and A3 = beosOde . (5.5)

The U(1) x U(1) singlet scalar from SL(4,R)/SO(4) coset is parametrized by the coset
representative

pi —

) (5.6)

from which the Trg = diag(e_q’, e ® e?, e(I’) follows. Note that the parameter a and b here
are different from those in section 3 since the gauge fields A* and A" correspond respectively
to the anti-self-dual and self-dual parts of the SO(4) gauge fields A%,
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Using the above supersymmetry transformations and imposing the projection condi-
tions yp€ = € and v?T'19¢ = €, we obtain the BPS equations

2 1 1
XX —ZgX 4 —gX(eP+e )+ —
57 59X )t 5

1
—0 —gX(e® —e )+ —=X"1e 2 (ae® +be?) =0, (5.8)

V2

1 1 1
F'— ggX(e(I> +e ?) - EQX% - mXﬁl@sz(ae(b —be”®) =0, (5.9)

X 1e 2% (ae® —be™?) = 0, (5.7)

1 4
G — ggX(eq> +e %) - 1—0ng4 + 5—\/§X*1672G(ae‘b —be™®)=0. (5.10)
In the above equations, we have used I'sj¢e = —I'19¢ which follows from the condition

I'1234¢ = €. The latter is part of the truncation from the maximal SO(5) gauged super-
gravity to the half-maximal SO(4) gauged supergravity studied in [30]. We have also used
the twist condition given by

gla—b)+1=0. (5.11)

which comes from the requirement that the gauge connection cancels the spin connec-
tion. Note that this condition differs from (3.8) since the gauge fields are different. In
condition (3.8), the SU(2)r gauge fields are given by the A’ with I = 1,2,3, and the
SO(2)r C SU(2)g gauge field has been chosen to be A3. On the other hand, the con-
dition (5.11) involves A!?2 — A3% corresponding to the SO(2)g subgroup of the SU(2)g
R-Symmetry for which the corresponding gauge fields are identified with the anti-self-dual
part of the SO(4) gauge fields A%? in the convention of [30].

For large r, the solution should approach X =1, ® =0 and F ~ G ~ r giving AdS7
background with SO(4) symmetry. This corresponds to the UV N = (1,0) SCFT in six
dimensions. In the IR with the boundary condition F' ~ r and G, ®, 0 ~ constant, there is
a class of solutions given by

1 -a+bi\/a2+ab+b2
@Z iln
a

9

1 [a(et2eveTatr)
¢l V29X (b+ Va? ¥ ab 1 17)
a(at sV Tab i)

XlO —
4(a+b)? (a+ b+ Va2 + ab+b2)
a2s a+2b+ a2+ ab+ b2 ’
Laas; = (5.12)

g (a+b)2(a—i—b:t\/a2+ab+b2)

This gives AdS5 x S? background preserving U(1) x U(1) symmetry and eight supercharges
since only the projector 79¢T'j9¢ = € is needed at the fixed point. Therefore, this solution
corresponds to N =1 SCFT in four dimensions. This solution is the same as in [22] with
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the identification (mj, ma) — (—b,a) up to some field redefinitions. So, we conclude that
the AdSs x X9 solutions found in [22] is a solution of the N = 2 SO(4) gauged supergravity.

For the H? case, the above analysis can be repeated in a similar manner. The resulting
BPS equations are, as expected, given by (5.7), (5.8), (5.9) and (5.10) with (a, b) replaced
by (—a, —b). It can also be verified that for both AdSs x S? and AdS5 x H? solutions given
in (5.12), solutions with the positive sign are valid for g > 0 and a > 0 while solutions with
the negative sign are valid for ¢ < 0 and a < 0.

It should also be noted that we can truncate the above BPS equations to those of
SO(2) symmetry, generated by the anti-selfdual gauge field A'2 — A3* by setting b = —a.
Since the twist condition in this case becomes 2ga = —1 which implies that ga < 0, only the
AdSs x H? exists. This precisely agrees with the result of section 3.2.2. The corresponding
solution is given by

5

3\5 1 g } 3
x=(2)", G=--m|- . Ladas, = ——. 5.13
<4> 2 [ 210354 A% ot (5.13)

The AdSs x H? with SO(2)diag symmetry found in section 3.2.1 for go = g can also
be uplifted using the formulae given here by truncating the SO(2) x SO(2) symmetry to
SO(2)diag as remarked previously in section 3.2.1. The SO(2)giag corresponds to the gauge
field A'? since the A% and A%, in section 3.2, are related to the anti-self-dual, %(A12 — A3,
and self-dual, %(A12 + A31)] fields, respectively. So, the SO(2)giag gauge field is given
by A2, As in section 3.2, only solutions with the upper sign in the solution (5.12) and
AdSs x H? are possible. The result is given by

1

1 1
d=_-In2 X1 = =1
52, 3 G 50

- ] . (5.14)

This is consistent with the twist condition (5.11) which, for b = 0, becomes ga = —1.

We now move to the uplift of these AdSs solutions. Both AdSs x S? and AdSs x
H? solutions can be uplifted in a similar way. For definiteness, we will only give the
uplifted AdSs x S? solution. Using the reduction ansatz given in [30], we find the eleven-
dimensional metric

2

ds3y = A5 |25 dad 5 4 dr? + €290 (d6? + sin® 0dg?)

2
+ZAT5X] [Xo cos? & + XO_4 sin? & (e*“I>0 sin® ¢ + e®0 cos? 1/1)] de?
g

1
+2—g2A_%X0_1 cos? & [e_% [cos2 Ydp? + sin® ¢(da — ag cos qub)Q]

[V

+ %o [(3082 Ydp? + sin® Y(dB — bg cos quﬁ)Q]]

T2 . . —
—@A 35X 'sinsin(2e) (e7 0 — e®0) dédyp (5.15)
where we have used the coordinates p®, satisfying u®u® = 1, as follow
ul = sin cos a, ug = sin sin a,
p = cospcos f3, pt = cosysin3. (5.16)
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The quantities Xy, &g and Gy are the values of the corresponding fields at the fixed
point (5.12). The quantity A is defined by

A= X"*sin?¢ + XTupu’ cos® € (5.17)
which, in the present case, gives
A = Xycos? ¢ (e_‘I>0 sin? ¢ + e®0 cos? @ZJ) + X64 sin?¢. (5.18)
The 4-form field, at the fixed point, is given by
13'(4) = glgUA_2 cos® EdE N €i3) + g% cosfcosé [Sin & cos € sin v cos 1[)X64dw
cos? ¢ (X sin? € + e X§ cos® &) dé] AdB A dO A de
—gb2 sin 6 cos & [Sil’l & cos € sin ) cos ¢Xa4d@b
- (X64 sin? € + X3 cos? fe_%) sin? @bdé’] ANda ANdf ANdo (5.19)
where
U =sin®¢ [X5® —2X57 (e® 4+ e )]
—cos?¢ [2X§ + X3 (e*(b0 sin? ¢ 4 e®° cos? V)] . (5.20)
The uplifted solutions for some particular values of a and b have already been given in [23].

5.2 Uplifting the AdS, solutions

We now consider the embedding of the AdS; x H3 solution given in (4.15) in eleven di-
mensions. The SL(4,R)/SO(4) coset representative, invariant under SO(3)giag, is given by

3¢
2

VE = (5, e %) (5.21)

which gives Trg = (dape %, €3?). We have split the « index as follow a = (a,4), a = 1,2, 3.
To set up the associated BPS equations, we use the seven-dimensional metric (4.7) and

the following gauge fields

iz, AP =0, AB=Y4r. (5.22)

Y Y

The twist condition is given by ga = 1. We will also impose the projection conditions

A12 —

Lagyzge = —, ['137:2€ = —¢, [i27s9€ = —¢, Tre=c¢€. (5.23)

With all of the above conditions, we obtain the following BPS equations

—¢' + %gX(eﬂf’ —3) + V2aX 1?72 =, (5.24)

—X1x' - ggX*4 + %OgX(&ff‘z’ +3%) + 5\3/§aXle¢2G =0, (5.25)
G — 1—10gX(Se_¢ + 3% — %OgX—4 - 5\7/§aX_16¢_2G =0, (5.26)

F - %gx(?,e—‘f’ + e3%) — %OgX_‘l — 5\3@60(_16(15_2(; =0. (5.27)
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These equations admit a fixed point solution

1. 11 00 11(3%)
b0 = ZIHE’ Xy = 912
1
1 3(112)1 1. rg 1 /11(3%)\°
Go =1 n[ 2V2 ] 2 " la AdSa =0\ a7 (5.28)

The parametrization of the u® coordinates can be chosen to be
pu® = (cos Wi, sin ) (5.29)

with 4% satisfying 4%4* = 1. The SO(3)giag symmetry corresponds to the gauge fields A,
In the following, we accordingly set A% =0 for a = 1,2,3 and find that

Du® = cos UDj® —sin Ujitd¥,  Du* = cos UdW (5.30)

where
Di® = djp® + gA®™ab . (5.31)

With all these results, the eleven-dimensional metric is given by

€2GO

dsi, = A3 [eLAzszidxig +dr? + 7 [dz? + dy* + dzﬂ]
+;2A—§Xg [XO cos? € + Xy *sin? ¢ (0082 We? + sin? \116—3%)} de?
+21g2A§X0_1 cos? & [COSZ Ve DDA + (sin2 Ve 4 cos? \I/efg‘m) d\I/Z}
—912A_§X0_1 sin& <6_3¢° — e%) sin ¥ cos WdWd¢ . (5.32)
The S? coordinates fi can be parametrized by
[l =sinBcosa, 12 = sin Bsina, [ = cosf. (5.33)
The warped factor A is given by
A= XZe % cos? € cos? U + Xy * sin® € + XoeP? sin? W cos® €. (5.34)
The four-form field on the AdSy x H? background can be written as
F(4) = 913U cos® € cos® WdE A d¥ A €(2)
—1—2;2 cos E€ape [ﬂc [X_4 sin? £(sin? U — cos? U)
FX2(e390 5in2 W — ¢%0 cos? \If)} de A F A QW
— [(XO_4 sin® € + X¢ cos? £e390) sin W cos Wd¢

+X; * cos € sin € cos? Vd¥] A F A D[LC] (5.35)
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where

I e .
€2) = §6abcM“DMb A Dpf,

U = cos’¢ [Xg [66% sin? U — e72%0 cos? U — 290 (25in% W + 1)}
—X;3(e7% cos? U + €37 sin? \Il)}
+sin? EX53 (X7 — 3e 90 — €3%0). (5.36)

6 Conclusions

We have studied AdSs x X5 and AdSy x X3 solutions of N = 2 gauged supergravity in
seven dimensions with SO(4) gauge group. We have found that there exist both AdS5 x
S? and AdSs x H? solutions with the gauge fields for SO(2) x SO(2) turned on. With
SO(2) g or SO(2)diag gauge fields, only AdSs x H? solution is possible. This is consistent
with the results given in [21] and [23]. We recover AdSs x S? and AdSs x H? solutions
studied in [22] and [23] with SO(2) x SO(2) symmetry. In the case of equal SU(2) gauge
couplings, the solutions can be uplifted to eleven dimensions, and the uplifted solutions
have explicitly given.

We have also considered RG flow solutions interpolating between supersymmetric AdS7
critical points in the UV and these AdSs solutions in the IR. In the case of SO(2)qiag
symmetry, there exist flow solutions from SO(4) AdS; critical point to AdSs as well as
flows from SO(4) AdS7 to SO(3) AdS; and then continue to AdSs fixed points similar
to the flows from four-dimensional SCFTs to two-dimensional N = (2,0) SCFTs studied
in [31]. Other results of this paper are a number of new AdS; x S% and AdS, x H? solutions
for unequal SU(2) gauge couplings. With equal SU(2) couplings, only AdS; x H? geometry
is possible, and the resulting solutions can be uplifted to eleven dimensions.

The results obtained in this paper should be relevant in the holographic study of
N = (1,0) SCFTs in six dimensions. These would also provide new AdSs and AdS,
solutions, corresponding to new SCFTs in four and three dimensions, within the framework
of seven-dimensional gauged supergravity. The embedding of the solutions in the case of
unequal SU(2) gauge couplings (if possible) would be interesting to explore. It would also be
interesting to compare the AdSs and AdSy solutions obtained here and the solutions found
recently in [32, 33| in the context of massive type IIA theory. Finally, it is of particular
interest to find an interpretation of all these solutions in terms of wrapped Mb5-branes on
Yo and X3. Along this line, it would also be useful to find an implication of the AdSy
solutions in terms of the M2-brane worldvolume theories.
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