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ON THE TEMPERATURE OF NOVAE IN THE FINAL
PHASE OF OUT BURST

SH. G. GORDELADSE

(Summary) _
th the problem of applicability of Zanstra’'s

v deals wi : : BRlE o
i perature of Novae during the final phase ©of

The present pap

vutburst.
As known, in this
Rayet stars, whose temperature Was

This method yields very high tempera

Jhase the former Novae acquire the spectmm!uf Wulf— e
l also determined by Zanstra s method.

ture values ooth for Wolf-Rayet starss.
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‘j erefore, the above problem has been stadied in the pmm ;_ | ,l_{& Vs method will give an excessive value of star temperature. ey

: 'h‘“ ﬁl" the extensive category of stars surrounded  with 2 gas ﬁh'\"ﬂﬂ 63 ot _' { 5 } ﬂ-ruﬂ Qy 15 “"pfﬂm'i by {") and (0, can be obtained from expression oo
{h ’-‘mﬂ'ﬁls.- - fo , qi_;_. ts tight part is divided by hy,,.

Fur solying integral (3) we used the theory of radial equilibrium for the
v aﬁ case (atoms with four leyels of energy). Values of the absorbed energy B
g nd the limit of Balmer series were determined for the case of envelopes o
with small radius when the dilution of star radiation is faint (its factor }# being S
i *;uut larger than 107%), as well as for the opposite case when the dilution is
flarge. Omitting the details of this prucedure we shall confine ourselves to
fhld:catlnﬂ that these wvalues are given in expression (10) and the value of

i“ Similar pmalem was considered by the author for the case when at
. ‘ﬂ;‘e star enveldpe have three levels of energy®. Here the pmﬂh.m I8 "-:J
5‘ d for a more general cas¢ when the atoms of the envelope are assumed d
1:.::” ilﬁ'ﬁ 4 quantum states. As the. starting point of this m*feshgatmn we tool
e ;__ mption thst the ionization of atoms of the envelope is pus:»:n!e n
i pig not only from the initial phase through ultraviolet radiation of &

‘5-:%” hilt aleo from the second one under the -nfluence of the radiation ¢ ;
"* l;lf Balmer continuam. In such a case, when the radiation of star in B 11-
A Tm%r frecuencies is sufficiently large and the number of atoms of the enve-
lope, being in the second state, is not small too, it may occur that the rmm- o
; f&r of Balmer quanta, formed in the envelope of star in the process of re-'
] bmaﬁnn on accoznt of the energy of star absorbed | by atoms of the en~ -

==L

~ ratio Q—“——m (11). In these expressions indices @ and & point out the values
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of quantities under determination for the above cases re:apeu.,twely N;, N and

| J,—certain constants, the first two of which being determined by (10") and
the last by the 9-th equality in (7); # is the dilution factor and (p,,). — the
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L sitv of radiation energy on the surface of star, corresponding to
: ppe pe beyond the limits of Balmer series, will prove so large, that the total | _':Pr:cltuc dt..-l,.l_.y :hmu : prewi' Yo gphcal thiishnese hE TR evelopeiin B
e ot - of Balmer quanta, formed in the envelope on account of the energy. s R AL { th gos
3 -GFSI!I ammed Bt Bevand tha fiits of T fmquﬂhy vy i €. in frequency corresponding to the ionization of the atom 4
:J the esti ! imits of Lyman and Balm er series, will not’ from the first state (the 4-th state was considered ionized). Correlations (11) s
.r,._ H@M e estimate of the oltraviolet quanta of a star, Therefore the prin- Q5 1 b faint dita 5
’Tr‘fﬂv]'-eﬂufltht quznuiatwe correlation between the ultraviolet quanta of star an d. ;slmw iat the value -of ‘fatio -!: in the case of envelopes with faint dilution i
R e Ba ]Ilﬂ 3 _1_ 1 e
R L_:l ;njﬁ?l 5 ?ﬁf:; 5 mzﬂlﬁ’ ﬂll{mh;ch Zanstra’s method is ”'I‘SEd s proportional to the square of the optical thickness of envelope in frequency A
;.'._5 ' j.,} € appiication v £ I s
| ? X pp of this method should lead to the ex= %3.‘"*;", whereas for envelopes with high dilution, the hnbhteqt representatives of 5

.ﬂmeﬂ valae for :
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problem  of the §nlicability Df * proportionality an additional factor = of a small value (since A=A O G
whether the number of Balmer | _.aﬂd W and (g, are nat larger than To-1* and ro~? respectively). The nu-

tion of star energy b
y the envelope § 3 be derived by estimating f,. This possibilit
| s =31 -qn be derived Dy estimaling fy. I Vil
:{;af;:h : qmm? Whmh rani pre-‘ e O | the uuier radius of the
:‘ﬁans this may occor. Denoting th sefies, and at which Phl'ﬁlc'“‘“ vielded by the solution of integral (r2), where 7, is

¢ number of sich ¢ . —the mass coefficient of absorption e
uanta of Balmer ° k) nean mass of atom; %y, RO
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ns md St thﬂ;mm::;ﬂ Etm Pﬂﬂdlﬂﬂ ‘?m "' ¢ for J:duch ‘i‘ﬁ!ﬁlf# Wld!d by Zanstra’s method for former Nufm&
| W’E ﬁllt’.l'. "i"ﬂl’ﬂi- IEI: % R 1$ e dllL‘; ﬂf H. ﬂ o : 1ot b \1;.‘1”11 1;[' tﬁlhlﬂul Cﬂmﬂ:[ﬂﬂﬂﬂy‘ there ife) 10 feasons. 5 ot idor
L =i .:s ;f th: star envelope for the cases ¢ | (R a0 E&!ﬁ hot as it is usually surmized, Whence the hypothesis
1 ¥ ﬁd aﬂd M" M= lations 1= 10" x, where ~T soly n i e g & ensity of stars in the process of outburst is rather doubt-
I ﬁ ﬁﬁ e fmmternZ:d for the sake of t‘:ﬂﬂ?’lﬂﬁ o aLyen In ;: case the high temperature of these stars were established,
B 'a iy mm& 8 S 1- i u:mn::ne calculation, accounting fﬁE‘ gé. s L ay A vould not present the only possible e::planatlnn of the in-
““E ﬁﬁ'ﬁthfe l:fc::: rt:p-:gti:?::lh we get expressions (13) ﬂhd*ﬁ E"f' f ﬁﬁ:ﬂtﬂrc, masmuch as a more natural treating of this problem

et

* hickness of an envelop .;L-.
W correlation (16) shows that the optical t |
,.-F:.".:_?""?--f :f:ﬂ? vq, in the case of t:ﬂveluph with large outer radii, is iﬁtiﬁh

r this mﬂﬁlﬁﬁ&ﬂ ‘=;'-=""'E?" L
H:@gﬂ f:thﬂﬂt‘::ﬂl‘:’: Jﬂ::asza}lﬁﬁ:£&;ﬁ:5h a‘LDT:M:LE ording to which toms of re velocitics in the case uf Wolf- Ray et stars and former Novae.
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Jﬂinﬂﬂnty of atoms in the envelnlm of planetary neoulae are in the prim H "";,:'1-?’.”-1_.." i]ﬁlt thE dlﬂ'erences - frequenmes Gl i phEﬂﬂmenﬂn Wﬂl

*“ 3%3“ iy o mtphasmtd iyithe mcnnl ol (13 anmla ( p ei:- analysis of the problem one should account for this influence.
: 1 o & at different val L
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;::f temperature and different initial uper:tnl lines. This table is given in this " :

L - text. It shows that: -,
_‘. .~ 1. The total amount of B.llrnﬁr quanta, formed in the star euvelﬂPE | o
~ account of the energy absorbed by atoms of the envelope, depends not onlff
af) ml the ultraviolet energy of star, absorbed in the envelope beyond the limif
"'_.h-ﬂ;[.' Lyman series, but also on the amount of energy absorbed bevond th
g limit uf Balmer series. |
ror IR . The ratio of the quantity of Balmer quanta, formed on account @&
 the .a_nergy of stars absorbed beyond the limit of Balmer series, to that &
- Balmer quanta arising from absorption beyond’the limit of L y man series, deg
pends at the given temperature on the ionization potential and increases wz
the latter according to the exponential law.
3 The value of this ratio is large at comparatively low temperatur@®
._(Iﬂ. 000°—15.000°) not only for ionized and neutral helium, but even f¢
hydrogen. It approaches unit at high temperature only, and only for hvdrug
and neutral heliom.
N 4- Empirically this can be seen from the following. When applying
B -ZEHEHHS method, in the case of different initial spectral lines, different v1lu |
g for star temperature should be obtained. These values are to be arranged ¥ ;
the advancmg order, correspondingly to the excitation potentials of these [inest .
~ However, just the same regularity ywas ﬂhﬁer'ired with respect to Wolf-R ”rt'.
Wik .sta‘rs and former Novae.

Al the above said permits to conclude that for these stars the 11le'fh
W‘H EJ:'; I:::l Eﬂﬂﬁ-ﬁﬁﬂfﬂ value of temperature. Such a conclusion is valid
~ " '-;."_.'.'_.?I tively to the method of recombinatio '.
n, as consider als
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