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Addendum to “Mathematical structure of quantum superspace
as a consequence of time asymmetry”
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In this paper we improve the results of Sec. VI of a previous pfideiCastagnino, Phys. Rev. b7, 750
(1998] by considering that the main source of entropy production is the photospheres of the stars.
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A ROUGH COINCIDENCE BECOMES MORE PRECISE the change of composition inside the stas time passes we
have more helium and less hydrogeBince the core of a
star is near thermodynamic equilibrium, we neglect the sec-
ond and we concentrate on the first: the radiation from the
Ssurface of the stafrelated with the difference between the
star and the background temperatiir&o the temperature of
the photosphere and not the one of the core must be intro-
)3 duced in our formula. Thus it is better to consider the photo-

In Ref. [1] one of us reported a rough coincidence be-
tween the time where the minimum of the entropy ¢ep
=S, Smax [ 2] takes place and the time where all the star
will exhaust their fuel. The time where the minimum &8
is located was

2 w1 t\r

to~ta — — R 1 sphere as the unstable system that defines the eéeffffp,
cr o 3 To to ( )

of Eq. (100 of Ref.[1]. So we must chang&r andtyg to
Tp, the temperature of the photosphere aanthe character-

The following numerical values were choses=Tyg, the  istic lifetime of the star. Then we must change . to
temperature of the nuclear reactions within the stanat

was considered as the main source of entyoig=y ! the 2 Tpts)\3
characteristic time of these nuclear reactioasthe age of ta~to| 3 To to
the universe, andly,, the cosmic microwave background

temperature, and making some approximations the rough co- As 90% of the stars are dwarfs with photosphere tempera-

incidence was obtained. ture Tp=10° K [4] and the characteristic lifetimgy=10°
Now we reconsider the problem and conclude that, even ifs] if we take these values we reach again

nuclear reactions within the stars are a source of entropy, the

parameterd g andtyg are not the best ones to define the t,=<10%,, 3
behavior of the terne™ "?p, of Eq. (100) of Ref.[1], since

they do not correspond to the main unstable system that wieut now with no approximation. The order of magnitude of
must consider. In fact the main production of entropy in at, is a realistic one. In fact, #6,~1.5x 10" yr after the

star is not located in its core, where the temperature is almogig-bang the conventional star formation will ef@] and it
constant(and equal toTyg), but in the photosphere where is also considered that all the stars will exhaust their fagl

the star radiates. The energy radiated from the surface of thep it is reasonable that this time would be of the same order
star is produced in the interior by fusion of light nuclei into as the one where the entropy gap stops its decreasing and
heavier nuclei. Most stellar structures are essentially statidyegins to grow[8]. So the rough coincidence is now a pre-
so the power radiated is supplied at the same rate by thessise order of magnitude coincidence and therefore the com-
exothermic nuclear reactions that take place near the centgrehension of Ref(1] is improved.

of the star[3]. We can decompose the whole star in two
branch system$2], as explained in Sec. VIl of Refl],
where a chain of branch systems was introduced. We have
two branch systems to study: the core and the photosphere. We wish to thank Omar Benvenutto for fruitful discus-
The core gives energy to the photosphere and in turn theions. This work was partially supported by Grants No.
photosphere diffuses this energy to the surroundings of th€11*-CT94-0004 of the European Community, PID-0150
star, namely, in the bath of microwave radiation at temperaand PEI-0126-97 of CONICETNational Research Council
ture Ty. In this way, we have two sources of entropy pro-of Argenting, EX-198 of the Buenos Aires University, and
duction, the radiation of energy at the surface of the star andi2217/1 of Fundacio Antorchas and the British Council.
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