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Trace anomaly induced effective action and 2D black holes for
dilaton coupled supersymmetric theories
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The action for two-dimensiondPD) dilatonic supergravity with dilaton coupled matter and dilaton multip-
lets is constructed. A trace anomaly and anomaly induced effective a@tiocomponents as well as in
supersymmetric forjnfor a matter supermultiplet on a bosonic background are found. The one-loop effective
action and largeN effective action for quantum dilatonic supergravity are also calculated. Using an induced
effective action one can estimate the back reaction of dilaton coupled matter to the classical black hole
solutions of dilatonic supergravity. That is done on the example of a supersymmetric CGHS model with dilaton
coupled quantum matter where Hawking radiation which turns out to be zero is calculated. A similar 2D
analysis may be used to study spherically symmetric collapse for other models of 4D supergravity.
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I. INTRODUCTION

There are various motivations to study two-dimensional
(2D) gravitational theories and their black hole solutigsse
[1-5], and references thergirFirst of all, it is often easier to

3 41 2
_eﬁ,<p_et,r_et,r_0'

e;=e?, el=singe?, e =ej=0.

2

study 2D models at least as useful laboratories. Second, sta:lt—h . . .

ing from 4D Einstein-Maxwell-scalar theory and applying a e expressiori2) is unique up to a local Lorent; transfor-
spherically symmetric reduction ans&él, one is left with a mation. The local supersymmetry transformation for the
specific dilatonic gravity with dilaton coupled matter. Hence, Vierbein field with the parameterand ¢ is given by

in such a case 2D gravity with dilaton coupled matter may — _

describe the radial modes of the extremal dilatonic black 6€l,=i(¢,0%—{a%Y,). €)
holes in four dimensiong7]. Similarly, the dilaton coupled

matter action appears in string inspired models. Recently, Here ¢, is the Rarita-Schwinger fieldgravitino and we
dilaton dependent trace anomaly and induced effective actiofpllow the standard notations of R¢fL1] (see also[12]). If
for dilaton coupled scalars have been studied in Rgfs.  we require that the metric has the form of Ed) after the
10]. That opens new possibilities in the study of black holedocal supersymmetry transformation, i.e.,

with the back reaction of quantum mat{é&.

It could be extremely interesting to present a supersym- 09t6= 69 y= 691, = 69, = 099, =0,
metric generalization of the resuli8—10. The above moti- .
vations are still valid in this case. Indeed, let us consider the 09,,=SiN0SG g , (4)

spherical reduction oN=1, d=4 supergravity theory ta
=2 theory. In order to realize the spherical reduction, weWe obtain, up to local Lorentz transformation,
assume that the metric has the following form:

LH=0Y =0 ©)
dsz=W=§O;12 g,wdx“dx”—mnz . Omn(t,r)dxmdx" Yo1=SiN0P gy, J}P:sinaﬂa,
S (4921 i 2 _ .
+€ (d6?+sirfod¢?). ) Y o2=—SiNOYy, Ji=—sm0$§,

The metric(1) can be realized by choosing the vierbein fields
e, as follows:

V==, 5=,

Y= Ur=—2e %M, Yu—ygi=—2e ‘e,
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Equation(5) tells that the local supersymmetry of the spheri- 1 i

cally reduced theory iN=1, which should be compared UabEZ[')’aa'yb]: 5 €abYs- (13)
with the torus compactified case, where the supersymmetry

becomesdN=2. Let the independent degrees of freedom OfCharge conjugation matrig:

the Rarita-Schwinger fields be

CyaC t=—1v{,
20t=gat iy, 207= o+ U7,
Cc=C'=-CT,
2=+ i, 20F=dot it (7) _
y=—y'C. (12
X1=Vo1, X2=Up, (8)

Here the indexXI means transverse.

then we can regargy, , and x to be the gravitino and the Majorana spinor:

dilatino in the spherically reduced theory. e T
If we coupled the massless matter multiplet, the action of p=y"=Cy". (13

the spherically reduced theory is given by L evi-Civita tensor-

1 .
s=-7 f d*xde&(DD—8R) DD, e?=e=1, €P=—¢€"

v €ab™ T €pa:

e"'=ed'ele,, €,,=e ‘etede?d (14)
~4wf drdt\/gez‘/’(—aﬂAiﬁ“Ai = g g
In this paper, all the scalar fields are real and all the spinor
fields are Majorana spinors.
: 9 We introduce dilaton multipletb= (¢, x,F) and matter
multiplet ;= (a;,x; ,G;), which has the conformal weight

22 =0, and the curvature multipfew

i -
X Duxit xio* Duxil+ - -

Here the ellipsis denotes the terms containing the Rarit
Schwinger fields and dilatino. Note that in the spherically 1 1 1
r_educed theory, t_he dilaton f|e!¢ cou_ples with 'Fhe matter W=|S, 5 — - ER_ E‘W%ﬁ ZW%‘ . (15
fields. Therefore if we want to investigate 2D dilaton super-
gravity as the spherically reduced theory, we need to couple .
the dilaton field to the matter multiplet. HereR is the scalar curvature and
The present work is organized as follows. The next sec- 1 |
tion is devoted to the construction of the Lagrangian for 2D T anou L a1l u
dilatonic supergravity with dilaton coupled matter and dila- g 287 Vut 38 €YY, (18
ton supermultiplets. A dilaton dependent trace anomaly and
induced effecti_ve ac_tiofas well as a largé{ effective ac_tion $uw=D,b,—D ¢,
for quantum dilatonic supergravitfor the matter multiplet
are found in Sec. lll. Black hole solutions and their proper-
ties are discussed for some specific models in Sec. IV. Some D.¥,= ( du— 5%#5) by,
conclusions are presented in the final section.

. 1
Il. THE ACTION OF 2D DILATONIC SUPERGRAVITY w,=—ie te,, el 5‘/’,;757’)\#/’)\- (17)
WITH MATTER

In the present section we are going to construct the action

of 2D dilatonic supergravity with a dilaton supermultiplet Th_e}r::urva;;[ure multlpl)let has tr}eztl‘,jon(;‘_cl)rmal_ weight1.
and a matter supermultiplet. The final result is given in su- . 1 "€n the general action o latonic supergravity Is

perfields as well as in components given in terms of general functions of the dilato@$¢),

In order to construct the Lagrangian of two-dimensionalZ(#): T(¢). and V(¢) as follows:
dilatonic supergravity, we use the component formulation of

Ref.[13]. The convention and notations are given as follows: | o o
Signature: The definition of the scalar curvatuRis different than that of

Ref.[13] R"YY by sign:

1 0) R=—RVY,

ab__ b_
7 —5a—(0 1 (10

2The multiplet containingC(¢), for example, is given by

v matrices:

1 —
Ay 304 b C(4).C'(#).C ($F ~ 5C'(H)xx|.
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L=—[C(P)®W]jn,+ %[‘1>®<D®TP(Z(<D))]mv
—[Z(®)@PRTp(P)Jiny

N
+2
=1

1
S 202 @Tp(f(P)]in~[F(P)®Z,

®Tp(2i)]inv + [V(q))]inv’

[C((I))®W]inv

O S i "
(¢)< 5R— Sty %)

=€

1 _
+C(P)(FS—xm) = 5C"()xxS

1— 1 —
+5Uu Y [nC() +xSC()1+ 5 C() S ™", |,

[PRDPETR(Z(P))]iny

=€

1 _ _
(Z’(¢>)F— EZ”(qb)XX) (2¢F—xx)
+20[Z($)]-2xD[Z' () x]

1 1 _
+ 51/1#7"[2)((2’(@':— EZ"(@XX) ¢
+D[Z’(¢)x]¢2]

1 ’ 1 " A 2,
+ S|\ 2 (BF= 52 (B)xx | G0,
[Z(q))(g)q)@TP(CD)]inv

_ _ 1 _
=€/ Z'($)(F2p—xxF— dxDx) ~ 5 Z"($) XX $F

+Z(¢)(¢0 = xDx+F?)
+%@W{Dxa¢>¢+x[2<¢>+2'<¢>¢]F}
+%Z<¢>¢F%awv :
[F(®) @2 @ Tp(Z) Jiny
=e f'<¢><FaiGi—?aei—ai;mgo—%f"(qﬂ)?xaiei
+i(p)(a0a— EDE+GP)

1—
+ vy DET(Pa+Ef () +xt' (dalGi}

1 —
+ EZ( ¢)aiGi l//,u,o-l“}wv '

[Ei®2i®TP(f(®))]inv

=e

1 — —
F(PF -1 (d)xx |(28iGi— &&)

+a?0[f(¢)]—2a ED[f' ($)x]

1 _
f’(¢)F—§f”(¢)XX

1—

i
+m(f’<¢)x>a?]
1 ’ 1 ” A 2,
+§ f (¢)F_§f (¢)XX ai lr/,,uo-#yl//v ’
1 1
[V(®)Jinv=€| V'($)F = 5V () xx+ 587XV (¢)
+ E@awz/fﬁs V()| (18

The covariant derivatives for the multiplgt= (¢, ¢,H) with
A=0 are defined as

1
Due=due=5¢.¢

D,{=

1 1 1

i— 1—
O p= el[ &V(egﬂvD,u,QD) + Z§75¢MVGMV_ EWLD,J

1
- EWWVD,L@].

Tp(Z) is called the kinetic multiplet for the multipleZ
=(¢,{,H) and when the multipleZ has the comformal
weightA=0, Tp(Z) has the following form:

Te(Z)=(H,D{,0e). (20

The kinetic multiplefT5(Z) has conformal weight=1. The
product of two multipletZ, = (¢, ¢k, Hy) (k=1,2) with the
conformal weight\ . is defined by

Z1®Zy=(@1902,0182F 9201, 01Ho+ <P2H1_21§2)-(2 )
1

The invariant LagrangiapZ];,, for multiplet Z is defined by

1— 1 —
[Z]inv:e H+ El,[/M'}/#£+ E‘P‘ﬂ,u‘fw(ﬂu"‘ S‘P . (22)
In superconformal gauge
ef=esi(e=e), Y=y h(y,=—¢7,), (23

we find

— i A
w,=—1€,0\p,
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eR=—24,d"p,

_ 1
6MV¢/.LV: - 2|e75yﬂ( (9,u_ Ea,up) ¥,

1
n=—Sy+y* d,— 5%;}) ¥,
_ 1
dﬂu’yvlr/l,uv: _ZE( (9;1,_ an,p) l,b,

Tt =— . (24)
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Using equations of motion with respect to the auxilliary
fields S, F, G;, on the bosonic background one can show
that

. C'($)V'(9)—2V($)Z(¢)
C'2(¢)+4C($)Z(¢)
_Cl(9)V(4)+2C($)V'(9)
C'%($)+4C(H)Z(¢)
Gi:O. (28)

We will be interested in the supersymmetric extendib4
of the Callan-Giddings-Harvey-Stromingé€GHS model

Hence, we constructed the classical action for 2D dila{1] as a specific example for the study of black holes and
tonic supergravity with dilaton and matter supermultiplets. Hawking radiation. For such a model

Ill. EFFECTIVE ACTION IN THE LARGE- N APPROACH
ON A BOSONIC BACKGROUND

C(p)=26 2, Z(d)=4e 2, V(p)=4e

(29

Our purpose in this section will be the study of the tracewe find

anomaly and effective action in the larbeapproximation
for the 2D dilatonic supergravity discussed in the previous
section. We consider only the bosonic background below a
it will be sufficient for our purposeé&he study of black hole

type solutiong

On the bosonic background where dilatino and the
Rarita-Schwinger fields vanish, one can show that the gravity i=1 2
and dilaton part of the Lagrangian have the following form:

[C((I))®W]inv

1
$+-R

—C(¢) —C'(¢)FS},

[®& D& Tp(Z(P))iny
=e{¢?0[Z(¢)1+22' (¢) pF?},
[Z(D)@ D@ Tp(P) iy
=e[Z(¢)pOp+Z' (¢) pF>+Z(¢)F?],
[V(®)in=e[V'($)F+SU )] (25)

For matter part we obtain

[F(P)®3@Tp(S) lin=elf(¢)(aba—&D&)
+1'(¢p)FaiG+f(¢)G?],
[3;03,@Tp(f(®)]in=e{a?d[f(¢)]+2f (p)FaG}.
(26)

Here the covariant derivatives for the multiplet,{,H) with
A=0 are reduced to

D,e=4d,¢,

~ 1
DM§= r?M+§wM'y5) Z,

Oe=e"19,(e99,0). (27)

S=0, F=-\, G;=0. (30)

?Jsing Eq.(26), we can show that

N

>

1
120 @Tp(f(®)]inn—[F(P)OZ @ Tp(Z) linv

N
=ef(¢) 2 [49,80,8+ & 79,6~ F($)G]]
+total divergence terms. (32

Here we have used the fact that

&v5E=0 (32)

for the Majorana spinoé; .

Let us start now the investigation of effective action in
above theory. It is clearly seen that theqB1) is confor-
mally invariant on the the gravitational background under
discussion. Then using standard methods, we can prove that
theory with matter multiple®; is superconformally invariant
theory. First of all, one can find trace anomalyfor the
theory(31) on the gravitational background using the follow-
ing relation:

1
Tav=—"p | dxgb,,  T=b,, (33

where b, is the b, coefficient of the Schwinger—de Witt
expansion and' g, is the one-loop effective action. The cal-
culation of Iy, (33) for quantum theory with Lagrangian
(31) was done some time ago in R¢8]. Using results of
this work, we find

£ f/2

T—F)(V)‘@(de’)

T= 1 NRo3N
T 24m|27

—3N¥A¢]. (34)
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It is remarkable that Majorana spinors do not give the conanomaly, we need the supersymmetric extention oA(R.
tribution to the dilaton dependent terms in the trace anomalyThe extension is given by using the inverse kinetic multiplet
as was shown if8]. They only alter the coefficient of the in [15], or equivalently by introducing two auxiliary fields
curvature term ifT (34). Hence, except the coefficient of the ® =(t,0,T) andY = (u,v,U). We can now construct the fol-
curvature term inT (34), the trace anomaly34) coincides lowing action:

with the correspondent expression for the dilaton coupled

scalar[9]. Note also that for particular cagés) = e 2¢ the [O®[Tp(Y)=W]]iny- (37)
trace anomaly for the dilaton coupled scalar was recentl)ﬁ_ . ) ,
calculated in Ref[10]. he ® equation of motion tells that, in the superconformal
Making now the conformal transformation of the metric 92U9&(23),
gw—>e2"g,w in the trace anomaly, and using relation 1
L s u~p~—ﬂR, v~ (39
T=—_—W[o] (35
Jg o Then we find

one can find the anomaly induced actfio]. In the cova- 1
riant, nonlocal form it may be found as the following: @RK R~4[W®Y Jiny,

1 N 1 N 2 1

W=——J d?x\g| 5—=R—~R— —— — V"¢V, ¢ R f'2( ) 1
2 327 A 167 ¢2 A Jg > V)\¢V7\¢KR,
(o)
N InfR (36)
——1In . 12
f'o(d

8m ~— | P2DRTp fz(q)))@aY)l
Hence, we got the anomaly induced effective action for the ( inv
dilaton coupled matter multiplet in the external dilaton- £12(d)
gravitational background. We should note that the same ac- +2 5 YRPTp(P)
tion W (36) gives the one-loop larght-effective action in the fA(P) iy

guantum theory of supergravity with matter8) (i.e., when

all fields are quantized \/§|nf(¢)R~2[|nf(q>)®W]mv_ (39
We can now rewrit&V in a supersymmetric way. In order

to write down the effective action expressing the traceln components,

_ 1
[O&[Tp(Y)—~W]]iny=¢t +T(U=8)=0(Dv—n)+ 59,7 {(Dv—t+6(U-S)}

1 1— —
Ou+ > R+ ztﬂ”y”t[xw— Sy,

: (40)

1 —
+ U U=9 0"y,

4WRY Jj,,=4e

11— — — 1 1 <
u( _ER_ El/j#‘valu,y—‘rsdlﬂdjﬂ)—’_us_vn—i_ E(//M'y“{nu-i-vS}-l- Eu&ﬁluo"”(!f,, , (42

12
o)
fz(q)) inv

$?O[uh’?(¢)]+(2¢F — xx){h'2($)U+u(2h’(¢)h"($)F ~[h"?($)+h' ($)h"($) Ixx)}

PRORTp

=€

_ 1
—2¢xDN"2(h)v+2uh’ (HN(H)x]+ S,y (DL *()v+2uh' (H)h"(H)x]} ¢*
+2xpth' 2 ($)U+u{2h’ ($)h"($)F —[h"*($)+h' ($)h"($)1xx}D

1 -
+ 5 602 ($)U+uf2h’ ()N (H)F ~[h"2(p) +h" (SN () Dxx o™ v, |, (42
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flz(q)) RYRDPRTp(D)
o) S
uh'2(¢) O+ F{p[h'2(p)U+uf2h' ()h"($)F — (h"2(p)+h' ()" ($))xx}
—2h"(¢)h"(¢p)xv]1+uh'd($)F—x[vh'2(p)+2xuh’($p)h"(¢)1}
—[uh’%(¢)x+ ¢h'?($)v+2uph’ ($)h"($)x1Dx
1
+ Sy XUN2() -+ [xuh'> () +vdh'*(h) +2xudh’ ($)h"($)]F}
1 12 " v
+ U A ) SF G0 1y, “3
1
[Inf(®)©W];,,=e h<¢>( +5R= 5 —ww Y|+ () (FS— Xﬂ)——h”(¢)XXS+ Zwﬂ yH 7h(¢)
1 _
+ XS ($)]+ 5N($) S0, . (44)
[
Here

That finishes the construction of the laryesupersym-
metric anomaly induced effective action for 2D dilatonic su-

=— —1_ f d2x\/§[ 48123'\1 R+ iV+ ;T/’
h($)=Inf (). (45) m(n=2) c C

('C"n 36/2 C//Z NfrZ
+

Nf”
R TR )(W)(vm

pergravity with matter. . = ,
At the end of this section, we will find the one-loop ef- + C__ £+ ﬁ Ad
fective action (its divergent pait for the whole quantum c ¢ 2f
theory (25),(26) on the bosonic background under discus- _
sion. Using Eqgs(25),(26), one can write the complete La- 3fz 3t f’
grangian as follows: - 46’2+ i E Eviaudi- (48)

where

—V=—CS—C'FS+2Z' $F?+Z' ¢F?>+ZF?>+V'F+SYV,

e L=—|V+CR+ EZ( V) (V#p)—t(¢)

Thus, we found the one-loop effective action for dilatonic
supergravity with matter on a bosonic background. Of
course, the contribution of fermionic superpartners is miss-
ing there. However, Eq48) also gives the divergent one-

x;l [(V,a)(VFa)+&v" a6l ), (46) loop effective action in the largh- approximation (one

should keep only terms with multipliek). This effective
action may also be used for the construction of renormaliza-
tion group improved effective Lagrangians and the study of
their properties, such as BH solutions in Ref6].

IV. BLACK HOLES IN SUPERSYMMETRIC EXTENSION
C= E OF CGHS MODEL WITH MATTER BACK REACTION
2 )

In the present section we discuss the particular 2D dila-

_ tonic supergravity model which represents the supersymmet-
22=3¢Z'+Z, (47)  ric extension of the CGHS model. Note that as matter, we
use a dilaton coupled matter supermultiplet. We would like

where auxilliary fields equations of motion which lead to Eq.to estimate the back reaction of such a matter supermultiplet

(28) should be used. to black holes and Hawking radiation working in the laige-
The calculation of the one-loop effective action for the approximation. Since we are interested in the vacullack
theory (46) is given in Ref[8] in the harmonic gauge with hole) solution, we consider a background where matter
the following result: fields, the Rarita-Schwinger field, and the dilatino vanish.
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In the superconformal gauge the equations of motion can be obtained by the variatian-évey™ *, and ¢:
0=T.-

=e 240, pi.p— 2(a+¢)2]+—(a+p a+pa+p>+ [a+h(¢)a+h<¢)]p+— *[a+ (¢)d=h(¢)]

N g
{ 203 h($)+dEh(d)}+17(x* “64({“‘ (¢)°F7], 49
0=T.

=e2"’( 20+a7¢—4a+¢a7¢—x2e2”)—gwfp— %amw)a,h(@—gu,m@—ghww
N 2
(16us+ [—h(¢)S*+h' (p)FS]|e?*, (50)

!

- Nf(1 1
0=€2%(~40,9_¢p+40,dd_¢+27,9_p+N\2e*)— 1 767+ [PI-N(#)]+ 150-[pd N()]

1
“glrf (51)

|
Heret™(x™) is a function which is determined by the bound- t*(x*)=0. (56)
ary condition. Note that there is, in general, a contribution
from the auxilliary fields toT. . besides the contribution Combining Eq.(52) and Eq.(53), we obtain
from the trace anomaly.
In the largeN limit, where classical part can be ignored,

field equations become simpler: — %(3ip)2+ %p[&ih((ﬁ)]z—&ip&th(gb)zo, (57
_ 1
0= NTii i.e.,
1
—(2p—+pds + d+h(¢)a.h 1+1+
8( p—3d+pd+p) [ (o) (¢)lp 07ih(¢):Tp‘9ip
10
+§{9—[¢9+ (¢)&:h(¢)]] or
+ %{—wtpaihw)+aih(¢>}+ti<xi>, (52) 1=Vi+p
Y +p. (58)
1
0= NTt: This tells us that
1 1 1 .
== S0, p— 2 N()d_N($)— 9. 0_N(B), h(d,):fdpl‘— Vp”p (59)

(53
Substituting Eq(59) into Eq.(54), we obtain

_ 1 1 1
0= 1_6(9+[P37h(¢)]+ 1_60"7[P3+h(¢)]_ §5+379-

(54) d.9_{(1+p)¥2 =0, (60)
Here we used th® equation and the equations for the aux-i.e.,
illiary fields S andF; i.e.,
1 p=—1+[p"(x")+p (x)]*2 (61)
U=s, U=p=—ﬂR, S=F=0. (55

Here p~ is an arbitrary function ofx*=t*+x. We can
The functiont™(x™) in Eq. (52) can be absorbed into the straightforwardly confirm that the solutior§9) and (61)
choice of the coordinate and we can choose satisfy Eq.(53). The scalar curvature is given by
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R=8€ 29, d_p T4 N)\2(4 . 2 1
_=—4+4at« —
e 2~ 1+[p " (<) +p” (x %3 * 64 [1+(M/N)eM —<r+)]2
+r + - -
== — p(XT)p I (x7).
[ (x")+p~(x7)]*° NA2 e 1 N%
—_— +a — — ,
(62 16 [1+(M/N)ere —o*)] 64
Note that whenp® (x™)+p~(x")=0, there is a curvature 2
; ; \X7) NAZ| 1
singularity. Especially if we choose T4, =— 1— —
32T (1 (Mme e
ro L X _
prX)=cF, p(X)= (63) NAZaZ In[1+(M/N)eMe —o -1
0 - — +t7(o7).
, N ) , 16 [1+(M/n)eMo —o72
there are curvature singularities»tx ™ =r§ and horizon at
x*=0 orx~=0. Hence we got the black hole solution in the (69)

model under discussion. The asymptotic flat regions ar§nen whenst— +«. the energy momentum tensor behaves
given by x"—+o (x”<0) orx™——o (x">0). There- ¢
fore we can regarat™ as corresponding to the Kruskal co-

ordinates in 4 dimensions. T_—0,
We now consider the Hawking radiation. The quantum
part of the energy momentum tensor for the generalized dila- NA? .
tonic supergravity is given by T — FazﬁLt*(U*)- (70

N N
9 —_ (42, _ _ L, 4 .
Tio=g(dip=depdip)t g [d-h(¢)d-h(¢)]p In order to evaluaté™ (o ™), we impose the boundary con-

dition that there is no incoming energy. This condition re-
quires thatT? | should vanish at the past null infinityr(
——oo) and if we assumé™ (o) is black hole mass inde-
pendent, TY _ also should vanish at the past horizom™(

14,
+ Ez[amw)azhw)]]

N ) o .

+ g{—28ipf9ih(¢)+8ih(¢)} — —) after taking aM —0 limit. Then we find
N 4 t (o) NA%a? (71)
T 22 * g )=""16

+ a7 I (@FFZ1 10, (64

and one obtains
q N N
TtI:_§‘9+8—P_1_6&+h(¢)¢9—h(¢) TY_—0 (72

N N at the future null infinity ¢*— + ). Equations(70) and
—§5+0—h(¢)—@h'(¢)2|:2 (72 might tell that there is no Hawking radiation in the
dilatonic supergravity model under discussion when the
N N ) quantum back reaction of the matter supermultiplet in the
+gUST 3 [~h(#)S+h'(¢)FS] e, largeN approach is taken into accourThat indicates that
the above black hole is an extremal grighis might be the
(65  result of the positive energy theorditi7]. If Hawking radia-
i i tion is positive and mass independent, the energy of the sys-
Here we consider the bosonic background and put the fermiyy pecomes unbounded below. On the other hand, the nega-
onic fields to be zero. We now investigate the case that e radiation cannot be accepted physically. Of course, this
o _ result may be changed in the next order of the laxgap-
f(g)=e [h($)=ad] (66 proximation or in other models of dilatonic supergravity.
Substituting the classical black hole solution which appearegro.m aT‘Othef side, since we work in the strong cquplmg
in the original CGHS mod1], regime it could be that new methods to study Hawking ra-
diation should be developed.

1 M Ao —ot)
p=—3In[ 1+ e : (67) V. DISCUSSION
In summary, we studied 2D dilatonic supergravity with
o Eln M+ Aot —a7) 68) dilaton coupled matter and dilaton supermultiplets. Some re-
b= 2\ sults of this work have been briefly reported [ib8]. The

trace anomaly and induced effective action for matter super-
(here M is the mass of the black hole and we usedmultiplet as well as the largh-effective action for dilatonic
asymptotic flat coordinat¢snd using Eq(30), we find supergravity are calculated. Using these results one can esti-
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mate matter quantum corrections in the study of black holesitrary dilaton couplings. Unfortunately, since such models
and their properties, such as Hawking radiation. Such a studgre not exactly solvable, one can only apply numerical meth-
is presented on the example of the supersymmetric CGH8dSs for the study of black holes and their properties. Third, it
model which corresponds to a specific choice of generalizedould be important to discuss the well-knowntheorem for
dilatonic couplings in the initial theory. Similarly, one can the dilaton dependent trace anomaly. We hope to investigate
investigate quantum spherical collapse for different 4D orsome of these questions in the near future.
higher-dimensional supergravities using 2D models.

_ It is interestin_g to note that there are the following dir_ec- ACKNOWLEDGMENTS
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