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~ gertain part of the star’s mass from the star itself but the forces causing this
2 ﬁh'ﬁﬁﬁ'ﬁlﬁﬂﬂ“ are as yet not quite understood.
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S ERE (Summary)
BH‘E— is no doubt that the expanding nebulous envelopes surround Novae

ot the maximum of brightness.

In the present paper we make an attempt to estimate the mass ejected
in the process of outburst.

As the object of our study some typical Novae were chosen the data
concerning those being more complete and reliaple (Table IT).

The existence of characteristics - common to all Novae, viz. the small
dispersion “of the absolute magnitude during the maximum, 2 sharply expressed
maximum followed by fainter secondary ones, almost constant brightness before
and after the outburst, a moderate dispersion of expansion velocities of the
nebulous envelopes, identical spectral changes and others enable us to suppose
with great probability that forces causing the increase of brightness are similar.

Let us remark that whatever the nature of these forces be, on the gro-
and of quite general considerations, the change of the star’s brigl}tness must
be accompanied by the change of the temperature T and the surface Q, 1. e.
L=F (%;'L) ) ;

If we suppose the surface to be constant, the great increase of bnghtnc:ass-
of the Nova froms the raoment of outburst till the maximum ﬁxlc:uld require
an unusually great increase of temperature. However, the abm_:-rptmu spectrum
of the star suggests that the temperature ot the Nﬂjﬂl remains constant till
the appearance of bright bands in the spectrum, i. e. till the time DF maximum.

Theretore, it is much more plausible to suppose that the chief cause of
the increase ot prightness is the extension of the star’s surface. |

In order 'o define the cjected mass we have to define the expanding
mass which will serve as the upper limit of the first one. e

We can attempt to obtain i a _theoretical way the ..Iun*}mu:}sﬂy L as a
certain function of time, which will describe the vnnai_:mn of brlgh?n'e,?;s m_,qth_e
period of Nova’s outburst and afford at the same time the possibility of an
estimation of the mass ejected. : :

This «model» of outburst implies, obviously, that the envelope is emit-
at its mass afterwards remains more or less constant.

ted instantaneously and th ' less
exist another mechanism of the envelope’s forma—

However, there can
tion, i. e. a continuous outflow of matter,




”' *, It is evident that in the first case the density changes inversely with the
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ey hen the mass is ejected instantancously. Two

~ Let us analyse the case W q

L F?

a) when the linear thickness of the envelope changes

BT e
[
3 ¥

and | L

~ b) when it remamns constant.

i
o

. that since the temperature ot Nova before the maximum
" moment of outburst up to the maximum enables us to wrte the fnlh?‘wlng
methmg R, < R, < < Rass, where R 18 the radius of the star at maximum

s of brightness, R, — that before the outburst and R,—the radws of the inner

~ layers of the star, which are not undergoing any essential change of volume;
therefore, in calculating we assumed that practically (A) is taking place.
| I(r) being the intensity of light at a certain pomnt of the disc, the
integral brightness of the visible semi-sphere will be expressed through the §
 integral (1).

As the radiation from the various parts of the envelope is absorbed on |
the way to the observer, we have (Fig. 1) for I(r) the expression (2), where
o(r) is the volume coefficient of absorption, B=31,;,—the mduation capacity
(Ergiebigkeit) and ds—the element of the way.

We have indicated above that the temperature remains unchanged till the
maximum, therefore, we can assume with a sufiicient approximation that B(r)

1 constant.

For the sake of simplicity we suppose the sphere’s density to be uniform,
then we haye z(r)=const.

At the same time, noting that S=(r"—r")'s we receige after integrating
Ir) = B(1 — *(&—r)"),

Introducing this last into (1) and integrating from o to K, where R is
the radius of the sphere, we find (3).

Let us define the optical thickness © of the gaseous envelope by (4),
where k is the averaged coefficient of absorption per unit of mass, s—the den-
sity and ry and r,—the inner and outer radi, respectively.

According to Chandrasekhar?, the mean absorption coefficient per unit

sx P, ':
T, and therefore we |

of mass for the continuous spectrum is expressed by k=

get (4), where x is the degree of ionization, P,—the electronic pressure and
% j

J=5.62% 101" X——a certain constant depending on the jonization potential ¥ |
and on the atomic weight a.
Accepting for the sake of simplicity that x= 1, we obtain #,

£ > = =n, where 1, |
is the number of free electrons and #—the number of atoms per

unit of volume.
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- Then (4) will be rewritten as (4”) or, in our case, according to (A), 3s

mk is Boltzmann's constant and - the mass of the atom.
tiich ”‘Ll'rt us denote the mass of the expanding outer layers of th'e photosphere
ﬁ%{“{h the mean density by p; then, obviously, at each given moment
BT U= . g

~ exists the following correlation: = :‘r ,ﬁ which together with (5) gives (6).

On the ground of (4) and (5) the equation (2) takes the form (7). .
':Tﬁiﬂ formula gives the dependence of the envelope’s luminosity on its
“optical thickness. . ;

Now let us define this dependence for the case, when the envelope’s
linear thickness remains constant during the expansion. The density then chan-
ges inversely with the square of radius, As the linear thickness is very small
compared with the radius of the envelope the absorbing medium can be re-

oarded in this case as consisting of plane—parallel layers and thus for Iir) we

.
E
ol

g NN SRR Ly
< 420y

v _tsect _
ootain {FIE. 2} the E'fipl't‘:%iii{‘m f(!‘:]: [ £ B(z)sech d= which t(}gether with (1)

LI}

gives (8) .As the linear thickness of expanded layers SR is constant in this case and
the volume is, evidently, equal to 4=R* IR we have (9) and finally from (8) and
(9) we obtain (10), where the values of C, is given by (11). For tﬁle sake of
simplicity we introduce . (12). Taking into account that for the .‘Juu; fﬂ{:}=
=B R*¢ we obtain from (7, 10 and 12) the relations (13), where -;5 is de-
fined by (14). We have [inally (15), where ma, 15 the ﬂbﬁﬂlﬂ?e magmtu.da of
the star at a given moment and N; and N, are constants, which according to

(5, 6 and 11) are given by (16).

M
Equations (16) enable us to define mae—+2le M and mas2.5lg VR a3

functions of = and through this the absolute magpitude will be also given as

a function of =. N o o 1l
It 13 necessary to introdzce certain conditions, which will make 1t possible

to determine the constants N and N,.

As was already indicated, spectroscopic observations suggest that the ef-
fective temperature of the star remains unchfmged from the nmmen;t of out-
burst till the maximum and that it 13 approximately equal to the star’s tempe-
rature before the outbuarst. As the mean temperature we took 10' grad,; .lf we
tale into account that the Sun’s temperature equals 6X10" grad we obtain for

- 16').
ﬁ thEFE:rl;fe:, le.:\:; us accept that the ejected mass consists chiefly 1:11: hydrogen
and helium atoms, which gives for o the mean v.rﬂlugg,.,arg)(m“. Then, accor-
ding to (6, 11, 16 and 16'), we obtain for N, and N, the values (17).
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We must also remark that in caleal

On the ground of the above it ¥ not difficult to determine M and

;.if.;l',"-'_. fﬁ-ﬁ%,whmh according to our notation represent the mass of the star’s expan-
:j:i_;:.‘ ' , s _::...:___ i\ y | P .
~ ded outer layers, and, consequently, the mass of the envelope, since we are
BN L TRy, - ; : R _
%:' ~ examining the case when this envelope is ejected 1:151:3111;111&{11:1:;13'. .
S For this purpose let us see at what value of the optical thickness the
RUAHE i 5

‘agrees with the empirical one.

smaller in the first case and 4 times in the second one
b}

on the change of Nova’s brightness. It

| ltminmt}’ of Nova attains its maximuni in a given case. From the conditions of
" naximum we find the eguations (18). Then, according to (17) and (18) we rewrite
~ {15) as (19), from which we can see that the mass of the Nova’s envelope M

depends on its absolute magnitude at the time of maximum and if this last 3

known the first (mass) can be calculated directly. The results of those calcula-

tions are listed in Table 11, the values mieaqus Deing taken from Table II°.
These results agree quite well with those obtained by other authors who

determined the mass of the ejected envelope to be 2.7X 10" gr for the case

of the increase of brightness by 11" 0,

Now let us see to what extent our light—curve (7) obtained theoretically
| Fig. 3 represents the light—curve as the func-
tion of the optical thickness =; it can be seen that at first the star’s brightness
iﬁErem with the decreass of the optical thickness and attains the maximum
at a definite value of 7 (:=1.18) and then becomes fainter with the further

~ From Table I we can see also that the brightness of Nova does. not vary
uniformly with the change of the optical thickness =. For instance in the mean
of large values (z>10) with a tenfold diminution of = the brightness increases

T ‘. 2

by 1.0 in the first case and by 1725 in the second one, while near the ma-
ximum, the change being similar, the brightness increases only by 0™6 and o™z
! : S d ' : « 03
respectively. Thus, near the maximum the increase of prightness is 1.6 times

as compared to the

| ing functions o, and o,,
,EH qualitatively with observational data
is known that the increase of Nova’s

the maximum in comparison to the period

stage nearest the outburst of Nova. In this bearing the
especially o,, give results which agree w

brightness sharply slows down near

=

the calculations as listed in Tabie 1# .
e values of radit K, and Rt

_ ating we used the apprﬂﬂmﬂﬁﬂil& (B]
‘“Tibﬁgnhdlt}' of which is directly evident from (12).

ining for the varlous values B
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s outburst, For example the brightness of Nova Persei 1901 was

- L

easing l.'-' ﬂﬁufjrst 27 hours by 03 per hour and during the following

YB‘? 0707 per hour. Thus the ratio of these magnitudes agrees

¢ L A
n . ;:' |l'|': '|' i Hj l-"f i 2 _'
| ] =

- almost exactly with the data given by function g,. However, this guantitative
*fgreement must be regarded a3 an exception; in general we can only pomnt
ut the gqualitative analogy and in this sence we do not almost find any ex-

o
g TR

__'Lf"*-"ghmug the Novie. It is true that the rates of the increase of bright-
.--_:_.ﬂiffe_r for different Novae but the ratio of the rates of the increase of
brightness (at the begin of outburst and near the maximum) is for a given

- '?-;;ﬂ?-fajfs larger than a unit and almost always larger than the values given

I‘ITHIII’ functions ¢, and ¢,. For example, for Nova Geminorum 1912
‘this ratio is quite large.
To facilitate the comparisdn of theoretical and empirical curves it is best
to find the equations = p,(f) and m==,(t), i. e. the curves of the star’s absolute
magnitude expressed as a function of time. For this purpose the optical thick-
ness © should be expressed as a function of time (¢) and therefore it is neces-
sary to introduce definite values for velocities of the expanding gas. Let us remark
that the displacement of spectral lines in the spectra of Novae gives different
values for velocities of gas particles (the spectral lines having several absorption
components) depending on the evolution phase of Nova. The maximum va-
lues® of empirical velocities (v) are given in Table I1.

Using the data given in this table and taking into account that the va-
lue of the envelope’s outer radius at each given moment can b:a I:E,‘g;l‘i'dt'd as
equal to the distance, which a gas particle passed from the beginning of t‘he
process till the corresponding moment, it i3 easy by means of R=v/ to sub-
stitute the independent variable = by the variadle 7 on the ground qf (6) and
(9) and, consequently, to obtain the curves: L=g,(f) and L=g,(f), i. e. the

curyes ‘mentioned above. | | i
We do not give here the table characterizing these curves because of the

lack of space, but we must remark that these data can be easily derived from
Table I In Fig. 4 the theoretical (1) and empirical (1I) carves are shown.
It can be seen clearly that the two curves coincide till the maximum and also

for a short time after it, but they diverge later. ' | |
Both curves show that the rate of the decrease of brightness after the

main maximum is slower than the rate of increase of brightness before the 111:11:{—

mum; however, the rate of the decrease imlicated' l-:iy the theoretical curve is
much more rapid than that indicated by tl?e empi rical one. |
Thus, our theoretical light-curye abtmnec.l on assumption of tlnf:_cq?s_.tang}r_
of the envelope’s mass, while representing with f-lllFflEiEIlt a‘pprnxuuatmn ﬂje
characteristic features of the process of outburst till th}? maximum (the rap{d
. a1 relative slowing down of the increase near the maxi-

; : f brightness, TRt
e O and partially after that (a sharp fall of the bright-

mum, one definite maximuin)
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" from the main maximum till the next secondary one by 178 within 6 days.

It is true that this is an extreme case bu
| Tn view of this contradiction it may be supposed that the optical thick-
ness of the envelope changes much slower than we coald expect on the base
~ of expansion velocities (Table II). Therefore we should not re_gnrd the t}u_r-
~ mation of Nova as only an extension of the mass emitted instantaneously
fmm the star’s outer layers, the mass remamimg constant; on the contrary we
gh uld think that the mass changes along with the radius of the envelope and
~ therefore this last becomes transparent much slower after the maximum.

It follows then that the ejection of mass must be accompanied by a con-
tinuous outflow of matter. In that case the decrease of the star’s brightness
will be comparatively slow.

If this point of view is accepted it becomes possible to estimate the out-
flown mass, basing on the theory of the extended photosphere, analogously as it
is done in the case of Wolf-Rayet stam.

- Evidently we can write (20), where M is the mass of the star, g—the
density, v—the velocity of the outflow and R,—the value of the star’s efiective
radius when the optical depth t equals a unit and is defined by the equation
(21), where ¢ is a constant the value of which is given by (5). On the
other hand we have (22), where L, is the luminosity of the star and B=sT,;,.
Then (20) together with (21) and (22) gives (23).

Introducing the terms [}i

Lo
Sun Lo)==BR(5, we finally obtain (24), where A represents a constant for the gi-
ven star, on the condition that vis constant, i.e. that the outflow is procee-
ding at a unif‘nrn_l rate. In calculating the integral (20) we took f from the mo-
ment of the maximum till the moment when the amplitude of fluctuation of
hi‘.lghtﬂfs-s pecomies insignificant, because after that moment the variation of
‘nnghti;cﬂs will less depend on the change of mass, ;
= L H obvious that the different stars will attain this relative «quitnessy
“:“hlﬂ dlfft‘-fﬂﬂt intervals of time after the maximum. Therefore we took f or
different stars different limils of integration !,

Let us also remark that in integrating numerically, the interval of inte-

'g{";:;ﬂ:ﬂl‘:: E?u:te:lrjée:::uﬂf dﬁas,. i) egm g_ fl_'ﬂm the moment of maximum.
1€ values ol temperature and velocities used in the last method were utilized.

3 ™
]:-:r,':(i) and taking into account that for the

of decrease after the ma= £ =
decrease of brighh* s g
according to
maximum; in reality it decreased
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TesU t8 of caleulations are listed in Table 1V together with the li-
:_ﬁ'z':Iﬂ () and the ratios () of the values obtained for the mass
._._;._,1_!"'* values obtained for the outflowing mass M should be considered as
_ﬁ?_-":ﬁﬁﬂgcmted, for we used in our calculations the maximum veloci-
ties ble H) ﬂwerthﬂless, this circumstance cannot alter substantially the
JE !-“!_gf. quantities.
w"rJL Hnw let us estimate the envelope’s mass with the aid of forpidden lines
s ijipaaﬂngm the spectrum of Nova a few days (N Aquilae 1918) or, even,
- several months or vears (N Pictoris 1925) after the maximum. In most
cases these lines belong to the ions of light elements. Their intensity increa-
ses at first and attains a certain maximum, later they become fainter and dis-
appear entirely,

If we take into account that the existence of forsidden transitions is
connected with the small density of matter, the mentioned regular variations
of intensity of forbidden lines could be explained as a result of the extension
of the envelope.

We shall first examine that stage of the envelope’s extension, when the
envelope’s density is still very great and interparticle collisions oceur so often
that the inteivals of time between two successive secondary collisions is very
small as compared to the lifetime of atoms in the state of excitation.
ertain that in such case the ratio of the numper of
does not depend on

distributed after their

i
it
1

I'l-

Lt l-|- |
< (€

Lk

We can easily asc
sons in the metastable state to that in the ground state
the density of matter, for the 1ons of the given sort are
states almost according to Boltzmann’s law. |

During the extension of the gas envelope its density 1s gradually decrea-
1ccording to the theory of ionization, the number of
Therefore the ratio of the number of
ground state being constant, the
increase. Finally, at the hmut

sing and, consequently,
ions of the kind esamined 1ncreases.
‘ons in the metastable state to that in the
intensity of the examined foroidden lines must Inc .
the lines must show the maximum intensity. A further expan-
of the envelope in such an extent, that collisions
1 of ions occurs more seldom, the intensity

of ionization
sion diminishes the density
become too rare, the excifatio :
must gradually fall and the linc can eventually disappear. S

‘Thus, itis clear that the maximum of intensity ot a given forbidden’line must

take place at a definite moment corresponding t{.} a definite density of the r::mrei:?pe.

To calculate the value of this density we takrz‘: t}nc nebular lines
2 <006.80 and A 4958.91 corresponding  to  the dmuhl.y ionized oxygen. Let
r.t_i"‘"*' be the number of doubly ionized oxygen atoms i the g_ruu_nd .state per
anit of volume and u,** that in the metastable state; then, dlsreg;}r'du;g the
induced transitions we can write (25), where A, 1S the probability coeffi-

3830medbnl SLGimgab. mdlging. doge. N 1 6
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am It is evident that the awount of encrgy emitted by 4 unit of
equation (26),
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(¢) and to their total numoer (1) and also to the cross section

@]ﬂfthe atoms, then, if we assume for the sake of simplicity that on the

-ﬁﬁ"&mg& to each atom corresponds one free clectron, we find (27), where

o is the density and m—the mean mass of the atom.

Basing upon (25) and (27) the equation (26) will be rewritten as (28),

ywhere the constant N is defined by (28). According to the formula of ioni-
zation we have (287), where 1 is the dilution factor and y—--the ionization po-

tential. The factor 3 is the function of temperature alone.
On the otker hand the total guantity of the oxygen atoms in all states 15 con-

stant and if we disregard the number of the neutral atoms and that of the thrice

~ values (F), where 7 is the ionization potent

ionized ones we shall obtain (28'"). Then, from (28") and (28") we derive (29)-

As the envelope is undergoing expansion the dilution factor will be va-
riable; let us express it through the mean density.

If R is the radius of the envelops and r—the distance from the surface
of the star to a certain point of the envelope, the equations (30) will always
be existing, where ¢ and k are constant coefficients of proportionality.

Therefore, iy — 4—

W K
ned by (31°). Taking into account (25) we can write the inejuality (D).

As the right part of this inegaality is usually less than a unit we can
Accept that the numbder ofd ozbly ionized atoms in the ground state is much larger
than that of the doubdly ionized atoms in the second state. Therefore, it can be
approximately accepted that the total number of doubly ionized atoms is com-
parable to the namber of doubly ionized atoms in the ground state, i, e. nt + = g T

Therefore, on the ground of (31) the formula (28) will take the form (32).
dl

From the conditions of the maximum ~d—=.ﬂ taking into account (30)
_ {
we get (33), where ¢, and =, are defined by (33").
?hl_a solution of this quadratic equation represents the value of the en-
velope’s mean density for an entirely definite moment at which the maximum

intensity of forbidden lines (OIIl) is reached.

However, for the numerical solution of (33) it is nece

- e | : ssary to determine
the cacfficients of the egquation, In calculating we used the mean atypicals

ial, v—the velocity of expansion,
ard motion of the gas particles from

?c%p's, whence for (29) we find (31), where ¢ is defi-

more precisely, the velocity of the outw

PoAge Ak AR _;I":
is the probability of pnmar}*;eﬂlhs{.@;

diated by the envelope in the

=
¥
e

15 prnimrlinmﬂ to the vulﬂcity of free

~ extension and the moment, when the maximum begins are the most mpor-

S TR AN Sey T :

- tant, The values as introduced by us cannot be regarded as accurate: they are
" only the more probable mean values, confirmed, moreover, by the spectrosco-
jﬂtﬁ_hdﬂtﬂ; concernine the examined «typical» Novae. The innevitable errors, com-

‘mited when normalizing these values ought not to influence the order of ma-

¥ -1 f..| L

r“'m‘ﬂa“ af the mass ejected during the outburst of Nova

he ey

sitface into the space, £ the time from the maximum of brightness
{3} ﬁfthu maximtim intensity of spectral Jines A 5006.80 and
3891, corresponding to the metastable state ', and '/4 the lifetime of
in the state 'D,. According to (27), (28") and (33') we obtain finally (F),
¢ in caleulating the value of p we neglected o as being too small in
et to oy,

the initial quantities the value of temperature, the velocity of

il 83
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gnitude because, the influence being of a general character, 2 certain com-
pensation of errors will take place,

Unfortunately, it is most difficult to determine on the basis of observa-
tional material the moment of the maximum intensity of spectral lines, for the
ordinary visual estimations of emission lines express rather the existing con-
trast between the emission lines and the continuous spectram than the aoso-
lute intensity of the lines in units ipvariable m time. Therefore, the value of
density obtained should be considered only as an approximate one. If we take
nto consideration that the thickness of the envelope cannot exceed vf, then
for the mass of the envelope we obtain the limiting valae 173X 100 gy,
which aerees well with the data given in Taole V.

If we nake similar calculations for N Pictoris 1925 and take into
account that the velocity of expansion on the average does not exceed 4350 —
00 Forlsee and  that the maximum intensity of spectral lines A s006.80 and

4938.91 occured approximately tawards the end of February® 1926, we ab-
or, which approaches sufficiently the

b L
-

tain for the envelope’s mass .7 X10% + ‘
value obtained by another method (based on the assumption of a continuous
outflow ), :
Conelustons.
thods the mass ejected dorn
gaseous cenvelope around it
_ The comparison of value
eiection during the process of
nite amoant of the mass accounts ‘
and sharp fall of brightness immediately after it. |
ass depends upon  the absolute magnitude of the

Thus, we estimated by means of three independent me-
1o the ouatburst of Nova and forming afterwards a

s obtained confirms that the assumption of an
outhurst from the surface of the star of a fi-
satisfactorily for the main maximum and

for the rapid
The amount of this m

star at the time of maximum (19).
[However, the empirical velocitic

wecounted for

s of the decrease of brightness after the
fully by the assumption of an enve-

main maximum cannot be
separated from the outer layers

lope consisting of a definite amount ol gas,
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more rapid than it is

fr s 3 result of an eruption-—like insianta®
‘decrease of the brightness ought to be much
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~in reality. : ed by a much slower
L We mus o that this circumstance 1§ Caus \ e
Rl Y DSt SuppOse pe than it would have been

dimination of the optical thickness of the envelo
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" ous outflow of matter, agree fairly well and also from the circumstance that &
“}aégﬁgrthe outburst the «late Novae» acquire fhe‘, : spectrun} inherent to the 1
.~ Wolf-Rayet type stars” the characteristic peculiarities of which are due, accor--4g
~ ding to the present-day theory, t0 2 continuous outflow of matter {rom the stars |

| ‘The existence of the secondary maximum gives us ground to believe
- that after the main maximum apar from the continuous outflow, an eruption-
- hkacjcctmu of matter takes place altbough with 2 much lesser strength than
during the main maximum.
~ If we compare the values obtained for masses on the assamption of 2
. continuous outflow with reference to the absolute magnitude of Novae before
the outburst, we may conclude that the ejected mass is related not only to
‘the amplitude of the fluctuation of brightness but also to the values of bright-
ness which the stars had before the outburst.
Actually, for N Aquilae 1918 the amplitude of fluctuation ofjits bright-

ness being 1178, we obtain 2 wass about hundred times larger than for

. :..'.;, e

N Cygnig20and N Persei 1901, their amplitudes being 13"oand 13 8, res- |

pectively.

a0 general such comparisons show that the ejected mass is the least for
those stars which are the faintest before the outburst.

~ This «economy» of fainter stars indicates that between the initial and
g]_;ct?d masses 2 certain relation must exist, an assumption which cannot be
considered as unnatural, although the character of this relation remains as
vet unknown.’ | | i

:I‘.he fqmmtiog of nebulous envelopes around Novae after the maximum

_{:f .hnghtn_esﬂ._creates a certain geometrical similarity in the space between the
Novae and planetary nebulae. However, this similarity is of E very -;hurt du-

ration because of the comparativel e dicntie -
~in the space. paratively rapid dispersion of the Nova's envelope

od constant during the following ex=
we must think that the instantaneous ¢je=

Pﬁﬂﬂ follows also from th e

e - scopic observations and by the method based on the assumption of a conuns= 8

/ ‘u ﬂﬁﬂtion__ﬂl' '_t_h"l mass ejected during the outburst of Nova . 85
_w g .;. I I.'i::iir,_ 5 h ; i
et ; ppose that among other conditions which secure the relative
Abaalby W4 r’ envelopes of planetary nebulae one of the most important is
a ?ﬁf the mass.
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In: 1 et if Wwe start from our results (Table IV) and take into account
of the envelope of planetary nebulae has an approximate va-

S of 10" gr, we actually find a considerable difference (of the order of

48
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o B, ,;__.I-f,.“u_-'. # _
S Ll ,ﬂ‘}--hahveen the masses. j

2

P _)H:_;,I_i_:f.ﬁcfif'éffwg assume the mechanism of the formation of envelopes around pla-
. netary nebulae and Novae to be identical and also that the amount of the
Wiﬁpq”s mass is of considerable importance for the period of evolution of
* those cosmic objects it will be possible to show (19) that the absolute bright-

ness of Nova which supposedly produced the planetary nebula ought to
attain 15™ at maximum. Let us also remark that not a single typical Nova
of our galaxy did preserve an envelope nor did it produce any planetary
nebula. Thus, it follows that the planetary nebulae could' have been formed
exclusively in the process of outourst of saper-Novae if these two cosmic phe-
nomena are at all connected in any way. As we know nota single super-Nova
has been registered in our galaxy up to the very present time, except the Nova
of 1572 observed by Tyho Brahe, the data conserning which are incomplete
and doubtful.

The formation of any new planctary nebula bas not been registered
either and this seems to be natural if we consider them to be the products
of the outburst of super-Novac.

On the other hand purely statistical considerations suggest that the out-
burst of super-Novae 1s brought about by certain specific circumstances (or
by a combination of them) the existence of which is not necessary for the
formation of usual typical Novae. . :

Thus, if we accept, even, that the mechanism of the formation of No-

vae (explosion—like ejection of the mass accompanied by a ;-E:.ntiﬂunus out-
flow) is identical to that of planetary nebulae we should sfill dinterst MohiEE

the dynamics of these two phenomena.
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