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Viki la the anatcr of order of magnitude estimates. I ahall aval. 
ay»elf of hia art for some considerationa pertaining to the question 
poaed in the t i t l e . In thia way I hope to arrive at a more direct under­
standing of the number I 0 7 ' which ia usually quoted in thia context [! I. 
Since I always considered the entropy aa a local notion »xut never thought 
that there was coo ouch scnae in calking about the entropy of a bUclt 
hole aa a whole ay knowledge of the relevant literature it rather scanty. 
It i s therefore likely that Che following t r iv ia l i t i e s have appeared in 
toe* papera and I have to apologize Co whoever aught be the author. In 
any case they do not see» to be widely known and i l lustrate how such 
consideration!, in the absence of a complete theory, give the feeling 
that one haa understood something. 

I. The Simple Argument 

When people quote this outrageoua I0 7* for the entropy of a black 
hole of the maae of the sun they aomecimea blame the wild situation 
inaide [2] for ch« increaa« by ch« factor lO 2 0 over the encropy of a 
star. One calka about «any degrees of freedom being excited, a l l sores 
of quarks and perhaps preona around e tc . I shall adopt the point of 
view that Che question about what happena inside a black hoi« ia i l l e g i ­
timate and for ua Che only data of a black hol« ia it« anergy He2 and 
ita radius «h7c* (forgetting for Ch« moment e and J) . Furthemor« I join 
those who believe that i t wil l eventually evaporate [ 3 ] . Aa encropy I 
shall aacibe co i t the encropy cosing out in che for» of radiation. Now 
Viki haa cold ua that one particle haa goe one unic of entropy and aince 
the only length In che problem ia <M/c2 ch« emerging photons (or other 
•ass s«ro particles) wil l have an 

energy - c* momentum • cfi/wav«l«ngch - c'fi/rM . 

Thus I have 
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•ncropy • nuefeer of particles • total energy/energy per particle -

- MC 2/(C 3R/KM) • (CM/C 2) 2/(KR/C>) - surface Measured in 

Planck length • («R7cJ)'/2l . (j) 

Since the surface (measured in (est)2 as is still dear to the heart of 
Viki) is lO 1 0 a..d the Planck length K T 1 3 I get the fabulous I0 ? 6. 

2. A More Mathematical Argument 

One might object that in the previous arguaenc it was too single 
to give all photons the wavelength of the original irM/c2 since upen 
radiation Che black hole will shrink. Though this is correct it does 
not aacter too auch since aost of Che entropy is in the radio wave« 
and the final flash involves little entropy. To see this I call M(v) 
the frequency spectrins of the eawrging particles and E the energy of 
the black hole after particles with a frequency <_ v have been radiated. 
v will again be related to E by 

wavelength • — - radius • «I/c1* . v 

Thus 
V j 

E - Mc 2 - R / dv' »(V) v' • ^ . (2) 
vo 

Differentiating wich respect to v gives 

M(v) • — (3) 
ncv» 

and v is determined by o 

He2 - n / dv H(v') v* » a — 
v̂ < v o 

or 
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— » KM/C* - or ig ina l radiua. 
o 

Thus 

e n t r o p y - / d v " < v ) " 1ST " I " IS? ^ " I ° f < ° * ( *> 
0 0 

Thus all this mathematical effort only Cells us that che origins', argument 
overestimated the encropy by a factor 2 which in face of 10 7 s is not so 
bad. 

3. Tha Complete Theory 

A serious investigation would have to incorporate the reaction of 
the ecaitted radiation onco the gravitational field. Since the radiation 
is of qusntua origin one will have Co decide what to do about Che 
quantization of the gravitational field. A few decades ago it was still 
claimed [4] chat there is no logical necessity for quantising gravity 
bacause one can construct consistent theories of a classical field inter­
acting wich a quantum syscea. However, this clsia has never been sub­
stantiated by exhibiting and exploring fully such a theory (see Ref. [5J 
for a reasonable discussion of this aatter). For gravity no experimental 
fact has so far indicated whether it should be quantized or not. However 
there is che eapirical fact that the people who predict chat there should 
be s ptrticle associated with a field, stsrting froa Yukawa up to Clashow, 
Salsa and Weinberg, usually end up with the Nobel prize. This say have 
changed the psychology so that nowadays nobody seriously questions that 
gravity should be quantised. Unfortunately, nobody really knows how to 
do that. Thus, since one neither knows how to quantise nor how not to 
quantise gravity the section on a coaplec« theory ends right at its 
beginning. On« caa only hope that there is soatthing to Che arguaents 
i la Viki even if one does not really understand the aatter. 
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