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8) Quantum black holes: a short progress report

The project “quantum black hole” is currently evolv-
ing in three directions.

One direction concerns the study of quantum effects

X& MrEEE Antonino Flachi

in the vicinity of black holes in quantum gravity. Such
black holes solutions can be constructed in loop quan-
tum gravity as well as in string theory and quantum
gravity effects incorporated in certain parameters. The
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scope of our research is to uncover the effects of quan-
tum gravity corrections at within a semi-classical treat-

ment.

A second direction we are currently exploring focus-
es on studying the non-linear wave equation in black
hole spacetimes, where nonlinearities are generated by
interactions. Such models are relevant to understand
several properties of black holes, including quantum
phase transitions in their vicinity as well as to better un-
derstand whether any secular effect may be present in
the evolution of black holes.

T

The third direction the project is advancing regards a
connection that I have recently pointed out between
quantum vacuum effects and von Neumann entropy in
quantum field theory. This part of the project has not
yet reached maturity, at least in the context of black
hole physics, but one of the goals is to understand
whether the connection we have found can offer some
clarification about the quantum structure of back holes.
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O bid, MEATEIZ T RTHTF LI EITT LT
W45 oW, MiLoEE 2823 542 KmN %
HHETF NV OLEEZRIBLTBY ., BAWNLHTET
WOREENSHOPEL LTHEDSTSNE, 72 [H
ROBERT =5 X—=2| OIEREX Y, ZOFCioHM
NaFEDATEY & L § 5 2 & D5 R OO HE 7 —Ef I
%A L FPHEIND,
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19) EREIEMERDOFHIBNE MRS KURMKEICET 2IREEYFHIHFR

MR O NEILGEE (AHEBLWNRERE) OBARa T
¥ NI B F H L)V Odorrana utsunomiyaorumld, M- B8
55 0 AL R A IR 0 B2 J40 2 X 0 AR O fE A E s E
. BEAL Y FY AN BREIA. 2020) TSGR
IBEICHE I N TS,

TARBED P E R R EZ Z 2 TV ) 2Tk, WS
ANy — U RIBRT B EDEETH 575 AHD
AR R MAIE DR v, Z 2 TARIFIETIZ20204EE D
WFEERMFE L. I A5 NF V57T oI
MATZ,

AVEMRT I, SREE P X D i L B NEICE
F N AWM A SIS T CIEIIE LAV E CRHE L 72,
20204 E 0 L BITE ORI L. 209 be2fik
CAdE B AAEEN=36. 78R EMATEN=26) » 5 BHNE
MEMER L7720 BNEWESHELI-E A, &Y (F)
Y. WEYy) LY CAef) ki sh7z, Rksh
TeeEBEZONLHY L WY ZRE ., A O L
TEARE % AT L 7245 R SMI7H SRR Sz (D),
SEENTIEANYy FHETF T HOBEDEmL, a3y
Fa2vH, FavH, JEHIENIIHRE, TOL LN
MIRICA BT B8 TH o 720 KimotodDC r 3BIZ X o
T BEEBEMOBEMELHIL LR, A LTHEE
DOHNEWIEEHCEUEEZR L2 (Cr=084). Th b
DFERD S RIFEORFIZ T H F NFHF T TV Of
ENREEERLILEVZ D,

XE BirfkEs 04

K

20) EFEMA ZI< LVRDRGHELICET DA

MREDER

75y O BARBIWIM) 3RE SR~ A VH
CEIRAVEICGTONG, A=< AV, MR
LIRS & BIR T T DR RN 5, HI7 < LYo

THo BB R TIV—TeEZ LN, By~ AT h

%1 Diet composition of Odorrana utsunomiyaorum
from Ishigaki-jima (IS) and Iriomote-jima (IR)
Islands. Number (N) = Number of animals from
the stomach contents. Frequency of occurrence
(%)= Proportion of frogs eating each taxon.
undet.= undetermined.

Prey taxa Number(N) Frequency of occurrence (%)

Ishigaki _Iriomote Ishigaki Iriomote

Gastropoda

undet. 1 1 2.44 1.72
Oligochaeta
Haplotaxida 1 2.44
undet. 2 3.45
Arachnida
Araneae 3 8 7.32 12.07
Opiliones 2 2 4.88 3.45
Crustacea
Isopoda 3 6 4.88 8.62
Amphipoda 2 1.72
Chilopoda
Scolopendromorpha 1 1.72
Geophilomorpha 3 7.32
undet. 1 2.44
Insecta
Collembola 1 1.72
Thysanura 1 2.44
Orthoptera 9 9 19.51 13.79
Dermaptera 2 3.45
Blattaria 15 12 19.51 12.07
Isoptera 1 1.72
Coleoptera 3 11 7.32 12.07
Diptera 1 1.72
Lepidoptera
Adult 1 244 1.72
Larva 37 5 12.20 5.17
Trichoptera 1 1.72
Hymenoptera
Formicidae 1 10 2.44 8.62
undet. 1 2 2.44 3.45
Total 80 74
x# WrfEs HA N

SEZIAVAOHLBMREEZ D) A TEER S IV —
TTHY, b DLW ST AT O HR
W RALDSHRE 5 /o7 V=T & L THEEE VY, 209
B Milnesium@ DAV 3B 13 & 1T ORI SN
TAEMT, ENHOEFHEVE V) s d 5, 4
J& W O RABAR T S & e o TV, Milnesiumlg
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= 1

TIXA0FELL E2SRE SN TB D, HAD 51320004E12H
T CHE. S N 7285380 Y H320194F (2 Milnesium incep-
tum& L CH ML S 0P X 5 1M pacificum
Sugiura et al, 2020 & M. tardigradum Doyére, 1840077
1D Sz Bl

FHER (2001) (EAREBHILIR - 2D B B E
(#2611 m) OWIEMED 37 205 I1EOME W+ =
AV EBOTHARBYSEEETHEELE W, L
2L, TOREHEMIZOVWTIHM AR SN EnwE F
EroTWee RUIETIXZOREHEM (K1) Z2FHE
HL, F=2732 VEORBERE S HICHL2IZT S
ZEEHMET B,

R & RE

BAEOWAEZ2023ESH TR o 720 AR &
AT A a7 28I, IREICBVWCart vy —
VICANTKICE L. FERBEMEE T CRPICHTL 5
INEN IR L 72 7 < A VHEIDOEF MBI TR T 572

DDAT A FER, H5WITERETHMECTHLT S
TODEARE L, T2 0—85 5 OBIE T % 17
W, 18S rRNA, 28S rRNA, ITS-2, COI® % i {1z T- B4
W2 & B0 FRGHEEEITo 720

BRI~ 200 TOBIER T2 SR
WL T o b, FEHEUHO 7 037 96 4
DMVt =7 a v LRIz (K2), HREBE
5 X Bergtrollus dzimbowski Dastych, 2011 & [f)& CT& %
CEDURIE S NTNS T RN 2 B (X Milnesium)g,
WIZABRERDE SN0 SHIEFRMOEAZ BN L T
S OIZREM 2 AT 2 2 CREEGR L2 TR Ly A D5
BWIN—=Th2 G0 =< AV EHORMIIET 5%
BEATITETH 5o

X @k

[1] Suzuki AC (2003) Life history of Milnesium tar-
digradum Doyeére (Tardigrada) under a rearing
environment. Zoological Science 20:49-57

[2] Morek W, Suzuki AC, Schill RO, Georgiev D,
Yankova M, Marley NJ, Michalczyk L (2019)
Redescription of Milnesium alpigenum Ehrengerg,
1853 (Tardigrada: Apochela) and a description of
Milnesium inceptum sp. nov., a tardigrade
laboratory model. Zootaxa 4586:35-64

[ 3] Sugiura K, Minato H, Matsumoto M, Suzuki AC
(2020) Milnesium (Tardigrada: Apochela) in
Japan: the first confirmed record of Milnesium tar-
digradum s.s. and description of Milnesium pacifi-
cum sp. nov. Zoological Science 37 (5) : 476-495

(4] FEARMEK (2001) =7 ~<4VEO—HEITD
WT, #2749 11:29
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KRB 7 ~ A VIER M SHE B & B #h
WWE L, BEEZBROVELADPLEET %, REOBE
. HEAVEYEGEALVEY (JH) 12X ) HIES
NTVBEZEDNFELLFAXRGNTB D, JHIZBL L O~
ZoF, MER EAFICHEDLLIHE M- T, L
L. FUBREEYCTH. AR ORIEIIOVTO
AT BETH - 72,

AWFFETIE, A AR O Paramacrobiotus metropolit-
anusOJHNS 7 7 VAt YA TV (MF) OfFAEZHS
ML MFEHREE CH HJHA F VLEEE (JHAMT)
ORBEPERERITH L LER LTS, 35
2y IRE AW OTHE EPEPE B D 2 DT v h

XE WrrxE AR o
EARGE L. I HEATS 1 7 TH DRI
W% S R ET OB B & O BUS K L TR EE OMF %
B SR/ L A, ZNOARIR L 725 RN T M
WAL 0 1 EAZXPINT AT L2 LTV,

L2 L. JHIZHHF 2 2%k (MET) %#%E L7225
HBRTEhh o7z,

AN THO AR AR A By o I BURF (2 H 15 L T
WA, HREIPRAET 52K Y AT MIEE LT
TwkEZ LN,

% £
KRIEFIEZ 7 < 5 OMREREICOVWT, Yavya

NI R HCCYEPE & Hl 5 5 DM AT 2 F v T,
Bat U7zo P metropolitanush™ & + A $5 M ICFHI$ 5



20234 BT B i

DMi# fxT-PARRI3090 & A ZHFSAIZ383§ 5 DMEIR
FPARRIOB51 % Hipf L 72, WLt 1 H O OfEARIIL T >
A 5RNA% i L. PARRI3090 & PARRIO851 T 4 fiil &
TORBMN 21T ->728 2 A, PARRI3090D & % 5B
3 %Mk, PARRIOSS1ID A% FEH 3 LAk E & H 12T
BRI DMADHFEE L2 T2 B LHT 4 HOIEH
LRNAZMMH L. FRRICEHE#ARLLTH, &2To
PJIAPARRIOSSID AZFEH L TWwize ThHD T & H

5. P metropolitanusDVEIIFALE 4 H T Tld 2 AW %
ARLTWBYS, Mt 1 HE TR, A ARANRITT 23
OB L, 3HHIZIZA R, X 2B PRET LI &
DIRE NIz,

COE)ITARREILZ v LY OMPEREEZ I LT
A L 72 oe & 72 5 72,

(Yl M A=) A k¢
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MBI LA D720, RN TR OMERE KL
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XE WrrxEx AL K
fF9E : 20234E10 A 17 H ~ 18 H A2 iy 15 H B i Jz OV
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L7z EEARDLIHBEZFREWY . BHMEET T
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R B O B & ERE L 720

HrFTay X HIHREE R L O L7
DNAX VIR T I 4 ~—% HWTPCRZ 4T\,
FIRNAM R T OITSH#H 3% K 'LSU#E A% 1 % B iiE
L. HEEEH) ORI 2 AT o 7258 RRIENA
JERBEHE 2 L—FIRT A EDHHSH
T2 AYFTEY XL LA ERHRIT AN E
PREAAEHERE (BMOKES Y — Ny 7)) (2%,
BT RS SN, RE LRI EIFRRS
TR EEE L 22,

(3) BIEED Sk OMAEEE @ N4 7YY VD
HIRWIZDWT, AR 72 (Il B & HUUE TR 4R
L7254 7 DIRBE & ) A7 % Bl L 7o fs
BHFBEFOKRE SI2FIF—% L., HERTHREE
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WX SRR CIRET 2 2 L AsT &, 7T
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HICED ERWOPTEL R T BREMPCTH L.

72v Fx b LN ORI EECH 7RI L, BiaE

FRIZTE R & 2 RIS F- Rt i AR 0 38 3F e OV 3R IR

TR OBERE R %2 R EEMPTH S,

(Fayxr bAUN—) W K- RRE EE
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& Wrrss P RKE

N

2o TWhe (R L Tw2 023 X725
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S

BRI, W REZ OB TIH040 6 2 HEZRD
Tl BT 1015, 127 A % O F-fli T 1
SHICEENS RSN, FIFL21TE L 7ze FRIS, BALIR
OB & R R 5 M2 fH L 2 BT, X
DB RUGEN R ONTZ, TNOHOHEL S, FHHRID
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z E
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Thbo Tz NN EESHRT B EHEGORR D HAL
TET, fil4 OBHEDREIZIE U7258Y) 2 B EOER
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