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We consider quantum backreaction of the quantized scalar field on ultraextremal horizons.
Keywords: black holes, quantum fields.

The distinguished role of extremal horizons is beyond any doubts. It is sufficient to
mention briefly such issues as black hole entropy, the scenarios of evaporation including
the nature of remnants, etc. Meanwhile, although such object appear naturally on the
pure classical level (the famous examples is the Reissner-Nordstrom black hole with the
mass equal to charge), the question of their existence becomes non-trivial in the semi-
classical case, when backreaction of quantum fields (whatever weak it be) is taken into
account. This is due to the fact that the quantum-corrected metric contains some com-
binations of the stress-energy tensor having the meaning of the energy measured by a
free-falling observer that potentially may diverge near the extremal horizon. However,
numerical calculations showed that such divergencies do not occur for massless fields in
the Reissner-Nordstrom background [1]. Analytical studies for massive quantized fields
[2] gave the same result. Then they have been extended to so called ultraextremal hori-
zons [3] when the metric coefficient —g;; ~ (ry — r)® near the horizon (here r is the
Schwarzschild-like coordinate, r = ry corresponds to the horizon). Such horizons are
encountered, for example, in the Reissner-Nordstrom-de Sitter solution, when the cos-
mological constant A > 0 [4]. In doing so, it turns out that the horizon is of cosmological
nature, so r approach ry from r <r,.

The results for ultraextremal horizons are obtained in [3] for massive fields only. We
examine backreaction of the quantized scalar field with an arbitrary mass and curvature
coupling on ultraextremal horizons. We examine the behavior of the stress-energy tensor
of the quantized field near r, and show that, under influence of the quantum backreac-
tion, the horizon of such a kind moves to a new position near which the metric does not
change its asymptotics, so the ultraextremal black holes and cosmological spacetimes do
exist as self-consistent solutions of the semiclassical field equations. In the limit of the
large mass our results agree with previous ones known in literature.
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ITOJTYKJITACCUYECKUE VJIbBTPASKCTPEMAJIbHBIE YEPHLIE /1BIPBI

A.A. Tlonos, O.b. 3acnaBckuii

Onucamo oﬁpamHoe 8J/1UAHUE KBAHMOBAHHO20 CKAJIAPHO20 NOJIA HA Y/1bMPA3KCMPEMAJibHblE 20PU30OH -
meol.
KitroueBbie cioBa: YepHbIe ObIPbl, KBAHTOBAaHHbIE IT0JIA.
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OBOBIIEHVE PEINEHUA OJI1 OOHOPOJAHOI'O CTATUYECKOTI'O
TPABUTHUPYIOLIETO IIIAPA
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Ha ocHose cmamuuecko20 peuieHus dnst 00HOPoOHO020 wapa (6HympeHHezo pewenus Illsapuy-
Wu1b0a) NoIyueHo Ho8oe MoUHOe 8HYMpeHHee CMamuueckoe pewleHue ypasHeHuli mszome-
Hus1 151 HEOOHOPOOJHO20 Wapa c yoviearoujeli om yeHmpa naomHocmeoio maccol. DyHkyusl, 16-
JA0UASCS peweHuem st 00HOPOOH020 Wapd, UchoJib3yemcs: npu NoJiyueHuu Ho80z0 peule-
HUsl Kak Hoeas nepemeHHasi. Hosoe peuleHue okassieaemcs weapuuiuib0ono0o6HbIM, Max
KAk onucsleaem wap, 3an0JiHeHHbll cnado cxumaemou HudKkocmoio.

KinroueBblie ¢JIoBa: ypaBHEeHMS TATOTeHMs, pelenne [lBapummibaa, meton JapOy, Tou-
HbI€ CTaTUYEeCKye PelleHNs] ypaBHeHU TATOTeHUS.

B CBSI3M HEIMHENHOCTBIO YpaBHEeHMI JMHILITEHA, KaK U3BECTHO, BO3SHUKAET IpO-
6/1eMa HaxOKAEHMS TOUHBIX pellleHN 3TUX ypaBHeHMi1. [I09TOMY Kask[ioe HOBOe TOUHOe
pellieHe TIpe/ICTaBIIsieT olpeie/IeHHbI MHTepecC, Kak ¢ TOYKY 3peHusT Gu3ndeckoit uH-
TeprpeTanuu, Tak U C TOUKU 3peHNs1 CaMOr0 MeTOoAa MOyYeHUsI JaHHOTO pelleHMsl.

[lepBbIM TOUHBIM BHYTPEHHUM pellleHMeM YpaBHEeHUI JIHINTeiHA C OGHOPOAHbBIM
pacripefeneHeM UeaJlbHOI HENTPaTbHOM aCKaJIeBOM KUIKOCTU SIBISETCS U3BECTHOE
BHyTpeHHee peieHue [IBapiimibaa [1], omichiBaoIero BHyTPeHHIOW 06/1aCTh CTaTy-
YyeCcKoro 1apa, KOTOpbIii MOXKHO pacCMaTpUBaTh KaK MoOJie/ib acTpo(Pu31Mueckoro oobex-
Ta. OGHAKO OCHOBHBIM HEJOCTaTKOM 3TOTO pellleHUs SIBJISIETCS TO, YTO CKOPOCTh 3BYKa B



