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CONFIRMATION OF THE REGULAR INTRINSIC
VARIABILITY OF AU MONOCEROTIS

A few years ago the eclipsing binary AU Mon was revealed to be an unusual
object in view of its discovered photometric peculiarities (Lorenzi, 1980 a,
b). The analysis carried out on the available data allowed to separate the
geometrical effects due to the eclipses from the intrinsic variation. Here
new normalized photoelectric observations of the system are presented. Their
combination with previous data confirm the existence of the periodic intrimnsic
variation (P=4lld) previously found. This confirmation is particularly meaningful
in the context of recent IUE spectral analyses of AU Mon (Sahade and Ferrer,
1982, Peters and Polidan, 1984).

Such spectral analyses may offer an explanation to the aforementioned
intrinsic variation.

During the period January-March 1983 and March 1984 new photoelectric
observations in V light of AU Mon were obtained and combined in 82 normal
points.

The resulting normalized observations are listed in Table I a, b. They refer
to the same comparison star and to the same technique which follow from the
previous work (Lorenzi, 1980a,b).

In Figure 1 these data show a rather smooth eclipsing light curve. In fact
just at the end of January 83 and in March 84 the brightness minimum of the
intrinsic variation occurred, being the cycle about 411 days long.

Referring to the previous solution (Lorenzi, 1980b), the new normal points
have also been transformed by the formula

Bng(e,) = &V 4 (9,0,) + ale)) 1.
9 and ¢, are the phases of the eclipsing and intrinsic variation, respecti-
vely, according to the ephemerides

2442801.3752 + 11.1130371 E, for the former, and

2443105 + 411 E, for the latter.
The function a = o (ml) represents the available mean light curve of the’

eclipsing variation, with its sign changed. Instead the expression (1) is
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Table Ib (cont.)

J.D. AV AV
np Np A, D 12 P, A S5 a(p) Avea
77 ¥ .001  45397.3484 .5971 .S77 -.40%  .007
77 7 .000 .3876  .6006 .378 -.626  .000
7& 10 .001  45401,2917 .9519 .S87 -.578 ,002 -.007 -.59
78 10 .001 .3032  .9530 .s587 -.%78 .002 -.010 -.59
78 ¥ .00l «3213  .9586  .337 -.S82 .001 ~-.022 ~-.40
7% ¢ .00 .3%07  .9572 ,s587 -.542 ,003 -,038 -.58
7% 10 .00l .3648 9585  .587 -.536 .001 -.046 -.52
76 10 .00l 3783 .9597 .587 -.524 .003 -.066 ~.59
7a 10 o0l .3897 .9608 .S587 -.510 .004 -,020 -,5%
78 10,001 .4011  .9618 .537 -.483 .003 ~-.100 -.%9
7% 10 L0014 -4118  .9627 .587 -.468 ,002 ~,117 -.S9
78 10 .001 <4285  .9639 .S87 -.488 ,004 -.435 -.58
7% 11 <001 45403.3170  .1342  .592 -.608 .003 +.065 -.54
&0 9 .001  45744.3845  .8046  .475 -.643  ,0035  +.090 -.5%
&0 & .00l -3982 .8058 .475 -.488 .003 +.090 ~-.56
81 13 .00z  a5778.2968 ,8765 .504 ~.629 .004 +.060 -.S
%1 12 .00z -3189  .8785  .504 -.647 .013  +.040 ~.59
& 1t .002 45789.3358 .68  .531 -.639 .003 +.084 - .5
&2 10 .00t -3531  .€714  .531 -.63¢ ,003 +.064 -.52
3 9 .001  45790.31841 .957¢ .S34 -.522 .002 -.04S -.57
I 10 .o02 »3302  .9593  ,534  -.509 .006 -.055 -.%6
3 3 .0014 -3473  .9409 . .534 -.473 ,002 -.034 -.S6
&X 10,001 -3609  .962t .534 -.458 .004 -.100 -.%¢
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Figure 1 : Plot versus ¢. of new V normalized observations of AU Mon,
carried out during January-February 1983 and March 1984, just
in the period of the intrinsic variation cycle, around
¢2=0.5 :
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Figure 2 : The light curve of the intrinsic variation by the old obser-
vations (e 1976-~1979) and by the new ones (‘12§3—l9842_. The
1n§?;I§d normal points follow from the formulaﬁnv(@z) AVObS+

representing the calculated mean light curve of the intrinsic variation.

The new Am's, which follow from (1), appear to fit very well the above
mentioned intrinsic light curve (see Figure 2), and this confirms strongly the
regular behaviour of the intrinsic variability of the system. Toemphasize this
fact, we wish to remember that the light curve of Figure 2 results from the
overlap of 7 cycles, more precisely a time interval 3000 days long.

The physical scenario of such a binary system was recently enriched by
extended spectral investigations (Sahade and Ferrer, 1982 - Peters and Polidan,
1984). From the photometric point of view, the author attempted an average photo-
metric solution (Lorenzi, 1982a) and, in order to obtain more faithful and
complete results, hesuggested to work on a three-dimensional photometric repre-
sentation of the involved light changes (Lorenzi, 1982b). In particular Peters
and Polidan interpret.their IUE observations in terms of a "high temperature
accretion region" (HTAR) around the primary of AU Mon (B5 + F-G), as due to
the existence of nonthermal sources of energy.

Such HTAR shows to fade over a time scale of a few orbital cycles, while
it seems to be present only when AU Mon is faint, that is during the intrinsic
brightness decrease of the system. Possibly a change in the radius and / or
stellar effective temperature induced by mass accretion is responsible.

Alternatively, according to Peters and Polidan, an increase in the mass



transfer rate could obscure more of the star and reduce the observed flux.

Now the photoelectric observations presented in this paper, confirming the

existence of the periodic intrinsic variation in AU Mon (P=411"), strengthen

the suggestion that a positive correlation may be found between HTAR and the

long brightness cycle.
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