BLACK HOLE ENTROPY
Since behkuastein . (oarse -Jr&&ned &”MP‘) , assoucled to all

pasible. s M black sle wuld e fouuned.

At Upi stje 45 cdear Ut black poles ace m\l)

bntliwo dynamics systems , but s Whet s Has mcapiud of
M wmh in lerws o{; stehshcal medweniecs ?

Winoa are Ue micostaten and how o we @t Yuw 7

- Wit iy U mechenism Mat wmolles Sgu 4 uaiversa
,FuV\GROV\?

- Wy s Sgy won- extemsve )

_ Whet a® M plagk hole mionstaken and wwre ae %A)

\octed 7
- Mre Mere wrrechiows to Sgu 7 Db we ned bo o b@]m\cl sewickssics !
' eXthﬁ a }{w.\ lhto() o} )‘u.mhwu Jm,wl—) to answer Hus.
\'leaw\wb&le, sevecc approcciags a,clqtoesviva oloouve i - Two ca’reSD&S:
-hssocate Sy, wilh thwt helds
- Associate Spy willh [undowental states
> All of e recoret! Belloustein aamvpy 5 pobvlem of Unversilily

+ Jelonstén oaiwpyy 0 entoun)lewment Bvopy

' Thefewal %MP) of Unrulh mdiakm

* Lyanhom 6(awf+c.\'iov\0x\ shhshl mechama - % 9( W dﬂsw\lr)
' EV‘MP) as NoeHes olwv‘)e

[N
Qb



BLACK MoLE PU2ZLES
- The tewperotuee of Mt black hole po Tk

'\’0”/"{“{) Wot (old in reel wcﬂH[ As 4 emts tanli

rada b o By Wt b # has readhed Plank wag - 1(032"(!
- \:_‘\j@’_vln_g of a blackk wole (?aoe‘%)

3
Ty ~ MO (.’1‘.) sec.
Mo

Solor-mass black : T ~ 40> Hwaes Hu o of Hha universe
- TransplawncKion problem . T4 cefers o Y ag pealanee
of Wukkes bek\tmo) e Panck sale, Then we @unot
st M s classical approximhm.
b oot powl(d' receind b\j an oloswver ot ‘m({w‘l) Gy be
boced back h He oz, and i+ is bluesimified aafwukou)
(with reapect o \dblxoa hwe ). Thot Jves st b W
aeyw.rauu o" afb\‘hw) ank fN*uvwim
Blue-sift fackn = g
Ky :{l;d» wrface 8{;9../\}) of inthia\ back Wole
| Lifetine Na«aehvj Pk Lole

bey = 51201 (;mg‘)
£3 Nancl¢ mass 2 Fvae
4‘\\/\:{5 h@ial frwdm Hﬁmkwo W&km,o{» nder V(i
Sdar-mass lack hole = Kk 10y, by 10 g
g ~ Ki eKu*'m N mu“ m?




-The nfamabion loss © As Hu black wele cadiaken
e ( 4 Sk wal) s OOM- As every ort
of n{flwohon et went ink M bladd \ole LWo'd
be r\)a(MULIM‘H> Wdden f(frm Hae ootside wa ol -
Whea  Hare 3s not bl Qme, where e \0({\mk0‘ﬂ
6‘07 [ Uassical pchire of ‘neo hair' |
l’lawKika madabion is My w5 No way of v
He vast gmount o* m{*l\m\‘\'m\ hdd.en b\J([,&J- a,uhmh
S’W C lonnides a Skell of w&mbw watt¢,
in o pure state wllaq)?{ué o faw» a bladt wole | Huet
fren @Mrma&fn oowrlez‘lj vig Mawk,«k:) rachahon
Jaibial pure state 5 [wel mixed (Mawre|) stake
bt unitachy rguirts Bt pre stele aolves b e sale
We an WoamK m {rm of ven Nevwana auhrpy (as a
weasurt of lack of infamahion) , Ums proses 125 led o
an wallowed loss of feumakion |
We have |ak ?wmwl) : Having U [iwal state we
a0t determine which wal M auyiwz) wihal  stale .
hdden assvmphion .

~ No lcv\J _LWred remunants - N) "exohic mater '
“No resdue of  wwjulas by - Lol + Lartm ¥t iavrgve
- e efmad radakow - Um‘)rwi/'s

- Close S(bﬂ'f/w



Dne wi of anvesivg e essence of e iafo wabor
\oss pwa.c\oxi

We avsume Oohlapxe aud Mot a sriu(rwkﬂb {%nu,d, wfla
b ossoaaked went Waizm . Rolle a‘(— wluda dis%(fw
whin e blacl wole S\M) euafend'd, lea\n'va behind

o Sfawhw wilh o Minkowsle: cavsel sivchre. The
problem is W obviows if we WunlC in toms =% lawdm

wf—fam.

Z.)' WUUSJ(' USYll'at'm o\l M
in}um\\'m alou¥ pat {e)}
nh e eveut lerizen

Em) sy lons e el Ke wene ortyiw.‘-ed ot & kel ucts
L, land 43) exacM) onee.



Eva@arah‘ow .

Z3 is WF a CM% wrface . A;,\Q
mexkunble huaekle weve 08){{\/«&1«&4 ot 2
and fiwishing at o Synloacth, fails

o wntersech Z;.

IV\-"D(MHOM presw"’ m 2., 22 1S absent MZB .

Twu, 2, o 43 is a Cav chay b won - Caud,)
trawskhion = camnot be reladictable or uw\hr.)

® e

A



A brood pichyre oe pro 9@3&\8‘

: Iﬁb‘wlﬁ'm Wddew wn W orre laHaA{ g
Mot Py makic idea. Tl infpwmabion is ddeu
e Uowkinn radhahon and i+ ew\ur&s wia it
Haw Kiw calowlabions reveal wo much wirelahon doe b
3 semchasricel cwacher.

L Wil Jmlopwar Wt |echre )

' Rewwvants : (an Hue M{mmhw\ be retaingd by a
steble Bac wole rewwnant )

Tms Pomek sipe remunant shold be apable of Carﬁ!uj
i WL\WL) WJC emdunt o-(* M{\nw«l Y.

Winiole e Hoeir Wmdbwm:c ?mparha7 (an.
wkeack wile Hee ocotsde wald?

» Informe b owaiuy oot 10 a fiwel lourst

Redahinn rtmains brly ucwsa) doww o (L. Plaudk

nie , wheet s daswal approacha rea S down and

owmahion starts to leal oot ancoded in ioceelabians.

Arbrocly amoomt of ‘m{“w,\\‘w\ n g obiwL of Phudk

mis Mub needs to oo released

Pc\.h, fiw;l %ho( must tale m) \on) Rwa [ o Qe ‘nb\m

of s)m\oi\/\'x\ Wan  reminants




"BQ)O} o /LS L (Can ln{\n\MAHm orpe ho
avefaed  Gniverse 7
éo)lafﬂ nducer nuckeah on o{l \m\o) Wi vl ¢
avselly disionmtched from vy [ 50 dafowelian is
wwhg naccesmible)
Uee Jlo wwlhiverse imompastes e y.m.mhm me Chuini @ )
wherachons of all owiverses cdasyically dhscommecled.
K ‘Wobwm' ((sx‘zoJ).h of obww‘»«j W shaile of
He whele wlhm) wopld see wo infwahion \ost.
o Soft -Wair + lan M \nj%nwhovt be cuwded
I )fuﬁl\ﬂ\v\m Wi
No- hawr Hemewn s Jusneal, ot WW\MW
aimolosns  oold vevea| W ewttace of a wo{t
e [ Like BMS prepotel)
- Tufowshon log - Whet f we raally b nfawahion?)
Cuolwkion 1s wot WLHN) and infamali o v@pes
nfwte , becavse of wn?io\er'\uj o QoA s»»\s}cu«
(WQJAQ Unrula VNPDM\)
“No black holen = What If & real blek hole vever {uns
n ngam)?
Ina oot\w‘ﬂ( mt o b ovted haitm o\v‘my,,lo,r\)\ ﬂfwws,b‘ﬁ
A efh‘emel) (,ow»fw\’ '0\9‘)&6/" Mvwc)wﬁ Y bl hele .
(black stors , fvaalals ... )






