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We construct two families of AdS, vacua in type IIB supergravity performing U(1) and SL(2) T-dualities

on the AdS; x CP? x T solutions to type IIA recently reported in [N. T. Macpherson and A. Ramirez,
J. High Energy Phys. 08 (2023) 024]. Depending on the T-duality we operate, we find two different classes

of solutions of the type AdS, x CP* x I x I and AdS; x CP® x I x S!. This provides evidence for more

general classes of solutions AdS, x CP’ x %, dual to superconformal quantum mechanics with A" = 5,6

supersymmetry.
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I. INTRODUCTION

Conformal field theories in two dimensions (CFT),) play
an important role in theoretical physics in diverse areas such
as, string theory, black-hole physics, condensed matter, and
quantum information theory. Through the AdS/CFT cor-
respondence CFT,s gain a dual description in terms of
solutions of supergravity containing an AdS; factor, describ-
ing the near horizon geometries of black strings. In recent
years this has played a big role toward understanding the
microscopic description of these objects. Similarly, the near
horizon limit of black hole geometries exhibits an AdS,
factor, and thanks to the AdS/CFT correspondence we can
identify their microscopical degrees of freedom within dual
superconformal quantum mechanics (SCQM). The best
understood avatars of the correspondence are those that
preserve some degree of supersymmetry, hence, the con-
struction of AdS, and AdS; geometries and their associate
dual superconformal theories has attracted a lot of interest.
Particular promising results have been obtained for the class
of black holes and black strings with " = 4 and N = (0, 4)
supersymmetries, such as [1-16]. For a specific class of
these configurations, the explicit N =4 superconformal
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quantum mechanics has been derived from a microscopic
description [17,18].

Another application of low dimensional AdS spaces is in
the context of defect conformal field theories [19-23].
Geometries dual to conformal defects in CFT,; contain
warped AdS,, factors, with p < d at generic points in the
space and are asymptotic to AdS,, at isolated points. In
the simplest cases, given an existing brane intersection
giving rise to AdS in the near horizon, one expects to be
able to realize a dual to a conformal defect by adding
additional branes to the original intersection and again
taking the near horizon limit. With the goal to construct
dual to defect in mind, a lot of attempts at finding
classifications of AdS; and AdS, solutions together with
their dual CFTs with different amount of supersymmetry
have been carried out and remarkable progress has been
achieved. Notable examples are [24—-34].

In general, there are two different tools we can use to
construct a solution with AdS, from AdS; and vice versa.
First of all, if the solution contains an S? or an S, we can
perform a double analytic continuation on them and the
AdS metric: AdS; x S? becomes AdS, x S? and vice versa.
From the string theory point of view there is another
interesting property: we can connect AdS; and AdS, via
T-duality. Both these ideas were put to work in [35].

This paper follows these ideas. In [35] the general
procedure for generating AdS, solutions from existing
AdS; ones using U(1) and SL(2) T-dualities was derived.
It was further established that when the AdS; solutions
preserve some amount of chiral supersymmetry, it is
possible to arrange for the AdS, solution to preserve all
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TABLE I. Summary of the seed solutions and their duals.

SUSY Type IIA Type IIB: SL(2) T-duality Type IIB: U(1) T-duality
N = (6,0) AdS; x CP3 x 1 AdS, x CP? xIx1 AdS, x CP3 xIx S!
N =(5.0) AdS; x CP* x I AdS, x CP* x I x 1 AdS, x CP® xIx S!

of these; this is true only in the case the supercharges have
the same chirality. Specifically, if the AdS; solution
preserves two types of chiral supersymmetry A" = (p, q)
we can arrange the AdS, solution to preserve N’ = p or
N =g but not N' = p + ¢." Depending on the T-duality
procedure we wanted to carry out, i.e. U(1) or SL(2)
T-duality, we found two different types of solutions.

In this work we will apply this procedure to two classes
of AdS; solutions constructed in [37], which preserve
N = (5,0) or N = (6,0) supersymmetry and realize the
superconformal algebras 03p(5/2) and 08p(6|2). This
results in four new classes of AdS, solutions, realizing
these superconformal algebras, as summarized in Table I.

This provides strong evidence that more general classes

of AdS, x CP’ x X solutions with these supersymmetries
and X a 2d Riemann surface should exist. Similar con-
structions have been studied in the past [9,15,32,38]. This
generalization could be interesting to explore, along with
the identification of their dual SCQMs.

IL AdS; x CP* x I

In this section we briefly summarize the construction of
AdS; vacua in type ITIA supergravity carried out in [37]. We
start presenting the general class of solutions, to then turn to
the two cases with 03p(n|2) superconformal algebra
with n =5, 6.

The general decomposition in type II supergravity
associated to a vacuum solution with a three dimensional
anti—de Sitter spacetime, is a warped product of AdS,

ds* = e ds*(AdS;3) + ds* (M),
H = €3AC0V01<AdS3) + H3,

F = £, + 3vol(AdS;)%,A(f). (2.1)

Generally M; can be any seven dimensional manifold.
For the solutions in [35], M5 is a foliation of a (squashed)
complex projective 3 space (CP?) over an interval. The
resulting isometries are the SO(2,2) group associated to the
AdS; metric and the SO(5) or SO(6) isometry groups of

'Similar results were proven for the SU(2)-duality, in [36] it
was shown that the SUSY variations were mapped up to the
Kosmann derivative for SU(2) transformations of S3.

CP® or CP3, where by CP’ we denote a squashed CP3
preserving precisely SO(5) isometries. (e, f, H3) in (2.1)
and the dilaton @ must have support on My so as to
preserve the SO(2,2) symmetry of AdS;. H is the NS three
form, which we choose to be purely magnetic.” The RR
fluxes F are encoded as a polyform of even/odd degree
in ITA/IIB. The polyform must satisfy the self-duality
constraint

F = %A(F),

where the function / acts on a p-form as A(X ) = (=1)lX .
The metric in [37] reads

ds?(M;) = e2Kdr* + ds*(CP?)

— 1 1
ds*(CP%) = 1 {eQC (da2 + Zsinza(Li)2> + eZD(Dy,-)Z] ,

a
Dyi = dyl + COS2 <5> eijkijkv (22)
where r is the coordinate along the interval, (e*4,eC,

e?P ¢ @) depend only on r, L; are the left invariant
forms on SU(2) and y; are embedding coordinates on the
unit radius 2-sphere. If €€ and ¢?” are equal, a round CP?
is restored. For more details about the geometry of the
solution, we refer to [37]. In the article just mentioned, a
general solution has been built: it effectively preserves a
038p(n|2) superalgebra on the conformal field theory side,
where n takes values of either 5 or 6. By appropriately
fixing the parameter to a specific value, the authors were
able to obtain either 08p(6]2) or 08p(5]2). Interestingly, the
case of 03p(6/2) corresponds to a round CP* manifold. On
the other hand 03p(5/2) leads to an SO(5) preserving

squashing of CP3, which we denote as CP’. We present
these classes of solutions in the next section.

A. Type IIA: General class

The general class of AdS; solutions realizing N = (n, 0)
for n = 5,6 has a NS sector given by

Otherwise it would not be possible to operate a SL(2)
T-duality since H would not be invariant under this group.
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ds? hu
— = ds*(AdS
o A, s7( 3)
VA [2 1 1
Y= 1= (4 2 S4 — (Dv: 2 —d 2
+4u L' S( )+A2( yz) +hr )
h'3/uy/A
e_q) = Lll, Al = 2hu2h" - (uhl - hl/l,>2,
2/TA}
20
A221+W, H3:de,

uh' —u'h
BZ = 4-7Z'|:—<(r—k> —T>J2

W (kR —2(H) ;
+2h// (E—’_ 20 + uh (‘]2_‘]2) ,

(2.3)

where u and & are functions of r and k is a constant (we
choose u, h, and 1" to be positive).
The RR sector is given by

h///
FOZ—E, F2:BZF0+2(h”—(r—k)h’”)]z,
hh// h/ /h
F, =nd <h’ + ”(”A“‘)) A vol(AdSs)
1

1
+By A Fy =3By A ByFy
— 4z [(2};’ + (r=k)(=20" + (r=K)h")Jy A T,

!
+ d(h—”> Im93] ,
u

The solution is defined in terms of two ODES: first

u" =0,

(2.4)

(2.5)

which is required to hold globally by supersymmetry.

Second, the Bianchi identities of the fluxes impose
" =0, (2.6)

in regular parts of a solution. J, is an SO(6) invariant
Kahler form such that

J2 A J2 A J2 = 6VO](CP3),

and J, and Q; are a real 2-form and a complex 3-form
respectively that are invariant under an SO(5) subgroup of
the whole isometry group of CP3. They obey the following
identities

12A12A12=]2A]2A]2=%93/\8_23,
Iy ATy + Ty ATy =2T5 AT,

b ANQy=T, AQy3=0, dJ,=0,

dl, =4ReQ;,  dImQy =6J, AJ, =20, Ay, (2.7)

For more details we refer to [37].

In the following subsections we distinguish between

two different classes of solutions: CP* and CP°. The first
one is realized when u = constant, the second one when
u # constant. However, if u = constant, then it actually
drops out of the class of solutions, so it is sufficient to fix
u = 1. For this tuning of u, the round CP3 is restored and
N = (6,0) supersymmetry is preserved. This solution is
presented in ITA 1. If &’ # 0 it is possible to use diffeo-
morphism invariance to fix u = r as shown in [37]. For this
tuning of u, CP® is squashed such that only its SO(5)
subgroup is preserved. Solutions of this type preserve
N = (5,0) supersymmetry. We present this class in IT A 2.

Depending on how we tune A, the domain of r can be
infinite, semi-infinite or bounded at both ends. When the
bounds are present, it is possible to arrange for them to be
physical singularities. Depending on the amount of super-
symmetry preserved we have different cases. In A/ = (6,0)
(u = 1), the solution can be bounded by O2 planes, D8/O8
systems and a KK monopole. For N' = (5,0) (u = r), the
possibilities are O6, O4, O2 planes, D6-branes and again a
KK monopole [37].

1. AdS; xCP3 x I N =(6.0)

Specializing the previous class to the case u =1 we
recover a round CP3, with SO(6) isometry group and
N = (6,0) supersymmetry. The NS sector reads

2
& ie(adsy)

Z /2hh// _ (h/)Z
Sk = (| ar + 2 as(cP?)
4h n’ ’

e—<1> _ (/’l”)%
2V/m(2hh" — (W)?):

h/
Bz = 477,'(—(7'— k) +W>J2,

5 H: de,

and the RR sector

1
FOZ—Eh/H, F2:BzF0+2(l’lU—(V—k)h///).lz,

hh/h//
F4:77.'d(h/—|—2hh,/_(h/)2> /\VOl(Ang)‘l’Bz/\Fz
1
——B, AByF
2 2 240

— 4720 + (r=k) (=20 + (r= k)" ) Js A . (2.9)

2. AdS; xCP* x I N =(5.0)

Setting u' #0 we recover the general class with
N = (5,0) supersymmetry. In particular we can fix
u = r without loss of generality. The resulting NS sector
takes the form
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ds? hr
— = ds*(AdS
2 /_Al s ( 3)
VA2 1 1
Y= ds 2 S4 Dv: 2 —d 2
+4r L' ( ) AZ( yz) +h r,
h//% /A
e ® = 7\/; T 2, Ay = 2hh"r? — (rk' — h)?,
2\/71A‘i
20
A2—l+ h”, H:de,
rh' —h
1 (h hh' - 2(h’)2 ~
— -t (S = 1), 2.10
2h// <r+ 2h/+rh// ( 2 2) ( )
while the d = 10 RR fluxes are then given by
1
FO — —2—]’!///, F2 — B2F0 + Z(hl/ _ (}" _ k)l/l/”)Jz,
4
hh'r(rh’ + h
F,=nd <h’ + %) A vol(AdSs)
1

1

—4r [(2}/ + (r=K)(=2h" + (r=K)R") s A T,

)]

III. TYPE IIB: T-DUAL SOLUTIONS

In this section we present the 7-dual solutions in type IIB
supergravity constructed via U(1) and SL(2) T-dualities as
explained in [35]. We start presenting the 7-dual general
solutions, i.e., the one from which we can derive the two
specific cases with N' = n for n = 5, 6. Recalling the results
obtained in [35], since we start from a class of solutions
preserving chiral supersymmetry, the 7-dual solutions pre-
serve all of this (although the supersymmetry should no
longer be viewed as chiral). We denoted p the 7-dual
coordinate, in both the Abelian and non-Abelian cases.

(2.11)

A. General class AdS, x CPPxIxI

Operating an SL(2) T-duality along AdS;, we break this
spacetime into an AdS, factor and a semi-infinite interval
spanned by p. The bounds of r are discussed in Sec. II and
remain the same for the 7-dual solution. The interval of p is
semi-infinite because the warp factor of AdS, blows up

when p? = ”22—21”2, we can without loss of generality take

peE [”h” 0) but the lower bound is a function of r.

Typically, at regular points along r, the lower bound gives
OFI1-planes [14]. At singular points along r, things are
more complicated and this depends on the type of

singularity that is present, we will not attempt to perform
a detailed analysis here. The T-dual NS sector is given by

. zp*hu/A
dszzz( by th 2)afs (AdS,)
1
20 (st on |+ 2t [ar+ .
2
\/Eh” uh” + 21 pz_nzgzluz
e ® = ,

V2VA[

H=dB, B=B,+

3

p
—__Vol(AdS,).
2(p? - 5)

(3.1)

As emphasized in the previous section, u, h, and h” are
positive. The Bianchi identity sets 2" = 0, with possible
o6-function sources at the loci of D8 branes. We write the RR
sector in terms of the Page fluxes defined as

F=eB AF.

They are known to be closed away from sources,
dF = 0. They are

. ph/”
Fy=Z—dp+pi(r)dr.
p2h///

Fy= dp Avol(AdS,) —|—27r2d<
n

AU
A Jz)
=2p(h" = (r=k)h")dp NJy+J2 Nd(p,(T)),
Fs=d((ps(r.p)dp+ ps(r)dr) AImQ;)
+d(q(r.p)) N2 ATy

—dep%h'/—(r—k)hm)) AVOI(AdS,) Ay (3.2)

The expressions for p; and Q are given in Appendix A 1.

1. AdS,; xCP3xIxI N=6
Here we present the class of solutions that preserve N' = 6
supersymmetry. We set # = 1 in (3.1) and (3.2), in this way
the round CP? is restored. The NS sector is given by
2h1 /2hh! — h/2
a2 = - ds*(AdS,)
2(p*(2hh" — W'*) — n*h*)
420" = (W)?
e W) a2 (cp)
2hh" — (W d . -
+”—\/<)[d + ﬂ} i1 — db.

2h

ph'" % +h
p3(h/2 _ Zhh//)
20 (=2hh" + h'* + n*h)

B=B, +

vol(AdS,).  (3.3)
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where B, is defined in (3.4), and the Page fluxes are

R ph/// ﬂh(3h//2(2hh// _ h/Z) _ h///h/3)
Fy==—d dr,
1 e P+ 2(2hh// _ h/2)2 r
R p2h///
Fy= vol(AdS,) A dp —2p(h" — (r— k)R )dp A Js,

+J A d<—2n2 ((2h —(r—k)h) +

hi' (W = (r
2hi" —

_h’];)h”)>>

A 1
Fs=d(a(r,p)) ANJy A Jy — d<3p3(h” —(r- k)h”’)) A vol(AdS,) A J,, (3.4)
the functions a(r, p) and b'(r) are given by
a(r,p) = b(r) + 2zp*(20 + (r — k)(=2h" + (r = k)i")),
4r’h
b’(r) — 3(2}511;5_ )h/2)2 (6(h/2(hh// _ h/Z) + 2h2(h//2 _ h///h/)) _ 3(’, _ k)z(_6hh//3 + h///h/3 + 3h/2h//2)
—6(r — k)W (6hh" — 2hh" h' — 3h™*h")),
where k is a constant.
2. AdS, xCP*x Ix I N =5
To construct the solutions that preserve ' = 5 we must set u = r. If we do this, we find
*hry/A /A 1 /A dp?
" L ds*(AdS ds?(s* Dy)?| + 2 g2 1 2
8 = a4 (AS) + =g H(8h) 4 g, D) | + 50 e+
_ Vhri!'rh" + 2K £hr 3
e = s FI = dB, B = B2 -+ VO](AdSz) (35)
ﬁm 2(p? — I

A, and A, are defined in (2.3) with u = r. About the
RR sector, the Page fluxes are the same as the ones reported
in (3.2) and the polynomials defined in (A2) with the
specified

A, =h—rl,

A, =h—rh (3.6)

B. General class AdS, x CP* x I x S!

In this section we present the solutions in type IIB
supergravity via U(1) T-duality. In this case the spacetime
we obtain is a compact one with a S' replacing the semi-
infinite interval. For more details we refer to [35]. We
denote the T-dual coordinate by p again. The domain of r
remains the same as it was in type IIA where it is possible to
bound r by physical singularities. The nature of these
sources changes under the duality. Two situations can
happen depending on whether we T-dualize on an isometry
parallel or orthogonal to the source. In the former case the
source loses a world volume direction and gains a codi-
mension over which it is smeared. In the latter case the
source gains a world volume direction, i.e., a Dp-brane gets
mapped to a D(p + 1)-brane if we T-dualize along one of

its co-dimensions while it becomes a D(p — 1)-brane
smeared over the dualization isometry if we 7T-dualize
within its world volume. Formally, the story is analogous
for Op—plfmes.3

The NS sector is

2 rhu /A 2/l 1 )
- A _ (Dv.
ds 2\/A_1ds( ds,) + T {ds (S )+A2( Vi)
z
dr?
ALY [ ; }
H = dB,

B = 32 + EVOI(AdSz),

o N hJuh' N uh” + 20

b

e ® = .
\/E\/AI

(3.7)

where B, is given by (2.3). We write the RR sector using
the Page fluxes like in the previous section

3Up to the well-known subtleties in the relation with the
smearing of Op-planes.
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h///
—_——dp.
2w P

F,

Fy = ps(r,p)vol(AdS,) A dr + d(pe(r,p)) A Ja,

Fs = py(r)dp A dr A1mQs + pg(r)dp A Jy A J,y
+d(Q(r)) A vol(AdS,) A Jy + po(rYdp A Jy AT,

1 ~
+Zd(P10(”)) A VOl(AdS;) A J;

+ pio(r)vol(AdS,) A ReQs. (3.8)
The specific expressions for the functions appearing here
are given in Appendix A 2.

1. AdS; x CP3x I xS! N'=6

As in the case of the T-duality via SL(2), we can
differentiate two solutions according to the value we set
for u, preserving NV = 5 or 6 supersymmetry. In this section
we present the solution with A/ = 6, obtained by fixing
|

==,
27
. ﬂ'h(6hh”3 _ h///h/3 _ 3h/2h//2)
F =
’ A(2hH" = h?)?

Fs=—4z(2h + (r —k)(=20" + (r —
2 2hh" ” 130
C,(r):nh(( hA" W + 313 h

vol(AdS,) A dr+d(2p(h" — (r

u = 1, that reproduces the round metric on CP3. The NS
sector reads

o 7h 5
ds* = N ds*(AdS,)
4
h’,f \/2hR" — (W)2ds?(CP?)
VIR dp?
my2hh” = (R)" | o dp”
2h |
B=8, +gvol(Ad52), fl = dB,
. hh//%
e® = v (3.9)

4hi" =207

As in the previous case, we write the RR sector using the
Page fluxes

—k)I")) A Js,

kYW ))dp N Jy A Jy +d(c(r)) A vol(AdS,) A Jy,
—6hH' W) + (r —

k) (6hh//3 _ h///h/3 _ 3h/2h//2>)

2. AdS, xCP? x I xS! A/ =5

For the case of A/ = 5 we can without loss of generality
fix u = r, obtaining

mwhr T A 1
d5? = 20 s (AdS ds?(S*) +— (Dy,)?
= T (Ads;) + T a(8Y) + 4 (Dy)
7[
VA | g2
2hr [ * ]
B = Bz +§V01(Ad82), [:I = dB,
oo VI 20 (3.11)

V2VA,

Again A and A, are defined in (2.3) with u = r. For the
RR sector the Page fluxes are the same ones reported in
(3.8) and (A3), with

Ay=h—rl, A, =h-rl. (3.12)

(2hh// _ h/2)2

(3.10)

|
IV. CONCLUSIONS

In this work we presented two new classes of AdS, x cp’
solutions to type IIB supergravity with N =6 and V' = 5
supersymmetry. The original AdS; solutions previous to our
U(1) or SL(2) duality transformations were classified
according to how much supersymmetry they preserve,
N = (5,0), i.e., 10 real supercharges, or N' = (6,0), i.e.
12 real supercharges. The dual AdS, solutions generated
preserve the same amount of supercharges, but supersym-
metry should no longer be viewed as chiral—i.e.,
N = (n,0) for AdS; becomes N = n for AdS,.

The results found in this paper may play a very
interesting role in the context of the AdS/CFT correspon-
dence, for example these solutions could be interpreted as
near horizons of black holes. For this purpose it would be
very interesting to identify the SCQM dual to our solutions.
The solutions could also find a defect interpretation. Our
results also provide strong evidence for the existence of
more general classes of solutions with A" =5 and N =6
supersymmetry. Indeed, there are several cases where
T-duality has provided the first examples of much broader
classes of solutions. These include supersymmetric AdSs
solutions without 5-form flux, first realized in [39], and
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later extended to the general class of [40], the T-duals of the
DI-D5 [41] and D4-D8 [42] near horizon geometries,
which pointed the way to the general classes of AdS; [43]
and AdSg [44] solutions, etc. Solutions found in this paper
strongly suggest the existence of two broader classes of
AdS, x Mg x ¥ solutions, with £ a two dimensional
Riemann surface and Mg either a round or a squashed
CP?, depending on whether N = 6 or N = 5 is preserved.
These general classes of solutions should have a metric
decomposing as

ds® = fHds?(AdSy) + 1 [3d53(8*) + F3(Dy,)?]

+ f3ds?(2), (4.1)
where f, f>, f3, f4 and the dilaton are functions depend-
ing only on the coordinates on the Riemann surface. The
NS three-form and the RR p-forms on the other hand will
have support in X and either the SO(6) or SO(5) invariant
forms presented in Sec. II A. Solving the equations of
motion and the Killing spinor equations, we should find an
N =6 and an NV = 5 class of solutions generalizing (3.1),
(3.2) and (3.7), (3.8) respectively. Indeed we can notice
that, in our solutions, all warped factors depend only on the

interesting to investigate. We hope to report on these
classes in the near future.
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APPENDIX: POLYNOMIAL
OF THE GENERAL CLASSES

In this appendix we list the polynomials that couple in
the RR sector of Egs. (3.2) and (3.8). We start by reporting
the SL(2) case, in the next section we report also the
U(1) case.

1. Polynomials in AdS, x CP® x I x I

In this section we report the polynomials for the solution
obtained via SL(2) T-duality. Using

coordinates living on the Riemann surface spanned by r Ay = hu' —ult, A, = hu' + ull (A1)
and p. Our work also predicts the existence of SCQM with
N =6 and N =5 supersymmetry that it would be We write here the definition of the polynomials
|
r(=3Ahu* W (A + 2hut') + 6R*u*h'"> — A2hR" uA, — 6A2huh’h"u')
P1 (r> = 2 B
2A
hu(WA; + A (r—k)h"
pa(r) :27t2<(r—k)h’—2h+ u(W'As + A (r—k) )>,
dzphu’
p3(r.p) =— ’
u
4”3hu/ 30,3 2,201 / 2 1
pa(r) = A2 (A h"w’ + 2h*u*h" (5A, = 2hu') + AZh(2uh’ + 3A,)
+ (r = k)2R2u? (AGH" + uh™) + 20310 + Ajhuh (44, + A,))),
r.p) = F(r) + 292 (20 + (r = K)(=2H" + (r = )R")),
f(r) = Qu(6h*u>h™ — W A2(3A, + 2hu') + 2h*h"u* (A, — 2uh’)
+ huh" (A2 + 2(u*h? + h?u'?))) = 2(r — k) (2hu® W' (4hu’ — 9A) + 8AZ R W
+ 2hh"u? (A2 — 4u*h) + Aguh”(9A2 + 2hu! (A, + 2uh')))
473 h
—3(r = K)2u(A, D20 + 3A,(A, + 2A,)ul™ — 6huP " + 6A2N' 1" i) % (A2)
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2. Polynomials in AdS, x CP* x I x S!

In this section we report the polynomials for the solution obtained via U(1) T-duality

 mhu(6huP " — A2R" A, — 6A2H KU — 3P Au(2A, + A,))

)

)

ps(r) I
pe(r,p) = constant + 2p(h" — (r — k)i,
drAu’
p7<r) = 2 s
u
47T(hu/ -+ M(Zh/ - (r - k)(Zh” — (r _ k)h”’)))
Ps(”) == .
127hu’
po(r) = — s
u
(r) = A Agh*u’
Piol\r) = A ,

Q'(r) = (AN U + 2AhH"W3H + uh" A, (2A% + ul'A,) + 2hudh"(ul' = 2A,))

+ (r = K)u(6hudh”™ — A2A 1" — 6A20 I"w — 3A,uh" (24, + A,))) —-.

7*h
A2
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