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KiroueBble ci10Ba: peryssipHble YepHBIC JIIPBI

Beeaenne. B kmaccuueckoit Teopun depusix asip (Y1) cymiectByet psia mpobiem,
HampuMep: HaJMYU€ CUHTYJSAPHOCTEH M TEOAE3MYEeCcKash HEIMOJHOTA HEKOTOPBIX
pemrenui. Takass cuTyalusi BBI3BIBAET MHOTOYMCIIEHHBIE TMOMBITKA MPEOAOJICHUS
ATUX H Jpyrux mpobnem kinaccuueckord teopuu YJI. B wactHOCTH, MMeeTcs
HaIpaBJeHUE, TJ€ CTPOATCS YIPOIICHHbIE KBAHTOBbIE OOBEKTHI, CIIyXKAlllUe MO/Ie-
asvu Y] [1-6].

Metoabl M MaTepuaJibl; pe3yabTarbl. OCHOBHBIMH PE3YJIbTaTaMH JaHHOMN
nyOnuKauu sBisieTcss mpuMeHenue penenrta Kacanguo P. g momyuenus peryss-
PU30BaHHOM METPHUKH Ha OCHOBE MPEJICTABICHUS O KOTEPEHTHBIX COCTOSIHUSIX BUP-
TyaJIbHBIX HBIOTOHOBCKUX I'paBMTOHOB [4, b]. Cxema paccyxaeHuii TakoBa. KBan-
TOBBIM NOAXOJ K TPABUTAMOHHOTO B3aWUMOJCHCTBHUIO IMPUBOAUT K OIMCAHUIO
IPAaBUTOHOB HAa OCHOBE KOTE€PEHTHBIX COCTOSIHWW, IOCKOJIBKY 3TH COCTOSIHUS JO-
CTATOYHO OJIM3KHU K KJIACCUYECKUM COCTOSTHUSAM TIPHU OOJIBIIIOM Yuciie KBaHTOB. [1o-
CKOJIBKY CPEIHEE YHCII0 KBAHTOB B KOTE€PEHTHOM COCTOSIHUH JOJIKHO OBITH KOHEY-
HO, TIOSIBJIAETCS HEOOXOAMMOCTh B 00pe3aHUH, KOTOPOE BBOJIUT HOBBIM MapameTp
B meTpuky Y/I. [Ipu sTom merpuka Y/l oka3zpiBaeTCs peryisipu30BaHHOM.

3axumiouenue. Mpbl NPeJIOKIITN BapUaHT yIbTPaduOIECTOBOTO 00Ope3aHusi UHTE-
rpajga Juisi MOJICYETa YMCIA KOTEPEHTHBIX COCTOSIHUM TPABUTOHOB W PETYJIPU3ALIMU
MeTrpuku YJ1, 1 nmonyywv peryasipHyr0 METPUKY, KOTOPAasi UMEET CBSI3b C METPUKOU
[7]. B noknane npuseneHa momudukanus pemenus Peiiccaepa — Hopacrpema s
sapspkeHHON Y ]I, SBIsTFOIerocst atbTepHaTUBHO#M perrernto Kacamwo [5].

CnUcoK UCTOUHUKOB

[1] Bepesun B.A. O KBaHTOBOM IpaBUTAIIMOHHOM KOJUIAIICE M KBAHTOBBIX YEPHBIX JbIpax. Qusuka
onemenmapmvix wacmuy u amomrozo sopa, 2003, 1. 34, sem. 7, ¢. 49-111.

[2] Dvali G., Gomez C. Black Hole’s Quantum N-Portrait. ArXiv:1112.3359v1, 2011.

[3] Dvali G., Gomez C., List D. Classical Limit of Black Hole Quantum N-Portrait and BMS
Symmetry. ArXiv:1509.021141v1, 2015.

[4] Casadio R. Black Hole Quantum States and Resolution of the Singularity. Universe, 2021,
no. 7. ArXiv: 2103.00183v4 [gr-qc].

[5] Casadio R., Giust A., Ovalle J. Quantum Reissner-Nordstrom Geometry: Singularity and Cau-
chy Horizon. Phys. Rev. D, 2022, vol. 105, art. no. 124026. ArXiv: 2203.03252v1 [gr-qc].



316 Mockea, MITY um. H.3. BaymaHa, 7—10 urons 2025 2.

[6] Neznamov V.P., Sedov S.Yu., Shemarulin V.E. The Quantum Model of Spinning Black Holes.
Int. J. Mod. Phys. A, 2024, vol. 39 (2-3), art. no. 2450012.

[7]1 Dymnikova I. Vacuum nonsingular black hole. Gen. Rel. Grav., 1992, vol. 24, art. no. 235.

On Regular Charged Black Hole Solutions and Coherent
Quantum States

Sedov S.Yu. Serwhites@yandex.ru

Russian Federal Nuclear Center — All-Russian Research Institute of Experimental
Physics, Sarov, Russia

Keywords: regular black holes

Introduction. In classical black hole theory (BH), there are a number of problems,
for example: the presence of singularities and the geodesic incompleteness of some
solutions. This situation causes numerous attempts to overcome these and other
problems of the classical theory of BH. In particular, there is a direction where
simplified quantum objects are built, which serve as BH models [1-6].

Methods and materials; results. The main results of this publication are the
use of the Cascadio R. recipe to obtain a regularized metric based on the idea of
coherent states of virtual Newtonian gravitons [4, 5]. The scheme of reasoning is as
follows. A quantum approach to gravitational interaction leads to the description of
gravitons based on coherent states, since these states are close enough to classical
states for a large number of quanta. Since the average number of quanta in the co-
herent state must be finite, there is a need for a cut that introduces a new parameter
into the BH metric. In this case, the BH metric is regularized.

Conclusion. We proposed a variant of ultraviolet truncation of the integral for
counting the number of coherent states of gravitons and regularization of the BH
metric, and obtained a reqular metric that has a connection with the metric [7]. The
report provides a modification of the Reissner-Nordstrom solution for a charged
BH, which is an alternative to the Casadio solution [5].
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