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Abstract. The high accuracy and the homogeneity of Hippaf-10 observations for each observed star. The Hipparcos magni-
cos data for bright stars have allowed us to quantify the degredude, designated as Hp, is defined by a broad pass-band which
variability of Be stars. This degree has been found to be highlgnges from 340 to 850 nm (Turon et al. 1992). This broad-
dependent on the temperature of the star. Rapid variability is thend system yields magnitudes close to the visual magnitude
main feature of the 86% of early Be and less than 20% of laté The advantage of Hipparcos photometry is the high accu-
Be stars taking into account the limit of detection considered.dacy of homogeneous measurements of the Hp magnitude of
addition to Be stars reported in the Hipparcos catalogue (E®Aght stars ¥ < 7.5), the number of measurements per star,
1997) as short-period variables, we have been able to enlargesthé the duration of the monitoring. It has given an excellent
number of detections as well as to confirm periods previoughpportunity to investigate the degree of variability of Be stars
determined. Be stars that show larger amplitude rapid variatiass a function of spectral type, to detect discrete events such
are proposed as candidates for a search of multiperiodicity &s.sudden brightness and fading episodes probably connected
as non-radial pulsators. with discrete mass ejection at the surfaces of Be stars, to es-

We have also searched for the presence of outbursts &ntate rising time of outbursts and of their subsequent fading
fading events in the Hipparcos data. Outbursts have been fpbases and to determine different time scales of variations. Such
quently and preferentially detected in early Be stars with ratheformation will be very useful for a better understanding of Be
low to moderate v sini while fading events seem to be mopfienomena and for constraining envelope models. This paper
conspicuous in stars with higher v sini. Mid-term and longs devoted to a study of rapid variability with an investigation of
term variations have also been investigated. Several stars hgtvert periods, occurrence of outbursts and fading events, and to
shown some evidence of temporary quasi-periodic oscillatiofigterminations of other time scales of light variations. The aim
ranging between 10 and 200 days. of this paper is to give typical trends of a large sample of Be

Finally information concerning long-term variations is restars; other subsequent analysis will be published elsewhere.
ported. Cycles shorter than or equal to the Hipparcos mission
have mainly been detected in stars _earlier than B6. Long-tejm The sample
time scales of late Be stars are confirmed to be longer by far.

Selected Be stars with spectral types ranging from 09.5 to A0

Key words: stars: emission-line, Be — oscillations — statisticswere taken from the list established by Jaschek & Egret (1982).
variables: other Stars with a flag in the Hipparcos catalogue indicating a high
probability of disturbed Hp magnitudes were excluded. The
number of transits for each object is roughly 110, varying ap-
proximately from 50 to 280, depending on the star’s ecliptic
1. Introduction latitude. The accuracy of each individual transit depends on the
moagnitude of the star and is about 0.003, 0.005 and 0.008 mag

_Rapiq, mid-term and .Iong-t.erm variability has been investigat??r a 3, 5 and 7 magnitude star respectively. We considered Hp
in bright Be stars using Hipparcos photometry. The aStrOmerzn:’:lgnitude only for individual transits with a high quality flag

ric satellite of the European Space Agency was operating from

August 1989 to August 1993 (ESA 1997). In addition to astré.0 With @ good accuracy of measurement regarding the mag-
nitude of the star.

metric measurements, it provided photometry with on average ) ) )
In afirst step a sample of 289 Be stars was considered. Since

Send offprint requests to: A.M. Hubert Hipparcos photometry is photon noise limited, the detection

* Tables 1 and 2 are only available in electronic form at cp#reshold for varibility is strongly dependent on the magnitude.
via ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via http://cdsweb it the Hipparcos catalogue, the minimum peak-to-peak ampli-
strasbg.fr/Abstract.html tude for stars to be confirmed as variables is 0.010 for Hp=4.5
Correspondence to: Anne-Marie.Hubert@obspm.fr and 0.015 for Hp=6.5. In our sample 23 stars were given as pe-
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Fig. 1. Distribution of the Be stars of our sample as a function of the
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riodic variables (P), 157 as unsolved variables (U), 16 as micro-

variables with amplitude below 0.03 mag (M), 39 as stars wifig- 2 Dist.ribution of the degree of variabili®sHp (dHp on the graph)
probability >0.5 of being constant (C) and 54 without any in@S & function of the spectral type
dicator of variability; this latter case concerns stars either with

insignificant amplitude of variations or with insufficient data f°§tars at Hvar Observatory. However the high accuracy and the
tests of variability or with probability of being constant betweeﬂomogeneity of Hipparcos data for bright stars have allowed us

—4
0.5 a_ndl() ) . . . ) to quantify the degree of variability of Be stars.
Finally stars discovered by Hipparcos with a periad B.4d

and well-known interacting binaries were excluded from the o
sample in the case of a statistical investigation. So in this mak&- Types of variability

restrictive research our definitive sample contains 273 Be Stg{$q \ye|| known that photometric variability in Be stars is rather

the distribution of these stars is given in Fig. 1 as a function t%mplex; three time scales are often present and superimposed
their spectral sub-type. Therefore, in addition to spectral cIassE 5

) : ; . . i short-term (hours, days) variability most often of low am-
cation given in the input catalogue of Hipparcos (INCA) (Turop;, e (several hundredths of magnitude); (ii) mid-term (days,

etal. 1992) , we also consider determinations made by Jasc ks) variability, the amplitude goes up to 0.3 mag: (iii) long-

et al. (1980), Slettebak (1982) and Zorec & Briot (1991). A3y, (vears, decades) variability, the amplitude goes up to 0.8
a general trend agreement was found between determlnatlgpa mag in earliest Be stars as shown in the pastf@as

by these authors in the limit of one spectral sub-type and Ofl¥D 5394) and X Per (HD 24534). The observational window

luminosity class difference. of the Hipparcos mission was very suitable for studying the
presence of short and mid-term variability in stars.
2. Results

2.1. Degree of variability 2.2.1. Short-term periodic variability

Firstly, we investigated the degree of variability of each Be sthihas been found that short-term variability 8.5d) is present
during the Hipparcos mission, using the quantitiip defined in almost all early Be stars (86%), in 40% of intermediate sub-
as the difference between the magnitude Hp at maximum (Stpectral types (B4 — B5e) and in only 18% of late Be stars (see
percentile) and at minimum (95th percentile), these extreme vilg. 3). Short periods given in the Hipparcos catalogue in the
ues being given in the Hipparcos catalogue; stars witlp < case of 14 Be stars of our sample are related to stars whose light
0.02 mag have generally been considered as constant. Statistizges are ruled by short-term variations. In addition, in a first
on the degree of variability of Be stars as a function of the spestep, for many Be stars having shown both short-term and long-
tral sub-type are shown in Fig. 2. Almost alt @8%) early Be term variability, we have been able to obtain a determination or
stars (BO — B3e) to 45% of late (B7 — B9e) stars have showan estimation of short periods after subtracting long-term varia-
light variability during the mission. Larger amplitudes of varitions. Fourier transform and CLEAN algorithm were applied to
ability (0.12< Hp < 0.30 mag) have been found in more thatong-term corrected data. Some Be stars having a short period-
33% of BO — B2e stars compared with less than 10% of B7ieity given by the Hipparcos catalogue were also reconsidered
B9e stars. The majority of late Be stars, when found to be vawith our approach.

able, have shown a lower amplitude of variability (0-Q2Hp A list of newly short-term periodic Be stars has been estab-
< 0.05 mag). This general trend was also drawn by Pavlovsished in this way; for some stars already discovered we have
et al. (1997) from long-term photometric monitoring of 48 Béeen able to confirm or reject periods previously reported in



A.M. Hubert & M. Floquet: Investigation of the variability of bright Be stars using Hipparcos photometry 567
100 443 , T , , 1
B short-temm variables ] ]
M shortterm periods 444 b .
] 445 [ ]
8 1 & 446 [ ]
: ] 447 [ E
] 448 | ]
- PPN T I I B T I T -0
1 7E00 8OO0 8200 8400 8600 8800 9000 9200
] hjd - 24400000
* D'DB_"'I T T LA T ]
BO-B3 B4-BS EE6-BY b1
Spectral Type § 0.0z : _:
F i . ” ]
Fig. 3. Distribution of short-term variability as a function of spectrag ~ 0.01 | - ﬁ‘.' . 3
type for stars of our sample %o ooy : :‘{ .'-.}:. .q.'.\-\- ot ]
E 0 l..’ : .*;.' -..: .. , l': -
: Aeglcs AL
= - Telg '{‘ - T -
_ _ 2 -0 N A o g
the literature (Balona 1995, and references therein). Very p " . « ' 4
liminary results were presented in Hubert et al. (1997); amca  -0.02 . . ]
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the list of Be stars belonging to our sample and given as shc 03 b b b b b b b
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period variables in the Hipparcos catalogue. For a few st:
showing a double wave light curve with both minima near%_

1.2 :
Phi[P=1.257 days)

equivalent, we found, half the Hipparcos period and a sin ég'g'aa”d b. OlcaS;a_'cl’?_g'_term ‘k’]a”ation' the _f”g_ll_i”e rspr_eszmsﬁthe
wave light curve. An illustration of superposition of short-terrif'd degrée polynomial fittings short-term variability obtained after
L S L subtracting long-term variation; the period has been found by using TF
and long-term variationsis given in Fig. 4a to€as. Short-term ;
s . - . + CLEAN algorithm
periodicity in this star, shown in Fig. 4b, was obtained after sub-

tracting long-term variations by a 3rd degree polynomial fitting.

Moreover larger amplitudes (up to 0.1 mag) of short-term when the observational window was suitable we found
variations are conspicuous in about twenty Be stars. Some &ggne stars with a variable amplitude in their short-term vari-
known to be multiperiodic variables, for example KY Andations, as is clearly shown jit Mon (HD 45725) (Fig. 6). Itis
(HD 218674, Pavlovski & REi¢ 1988), EW Lac (HD 217050, crucial to know if the period value has remained constant with
Pavlovskietal. 1993 And (HD 217675, Sareyan etal. 1998)yarying amplitude or if it has changed as occurs when several
In the case of this latter star, the 0.79d period is present in i§sxillations are superimposed. It would in fact be possible to
1990 data (Fig. 5a) as the 1.57d period is dominant in 1992 wiilscover whether there is light modulation linked with stellar
a highly non-sinusoidal signal (Fig. 5b). In this object there igctivity or a beat period due to the presence of non-radial pul-
a switch between both 0.79d and 1.57d periods which areg#tions. However Hipparcos data are insufficient in number for
the ratio 2 in their values. For EW Lac (HD 217050) the mogfrawing conclusions in many cases and only intensive monitor-
dominant period is 0.443 day in 1990-91, and 0.623 day frafy of light variations in these interesting objects will provide
1992 to 1993 in Hipparcos data. more useful information.

Other stars of our sample having shown large amplitude in
short-term variations are considered to be good candidatesgqi 2 Outbursts
detecting multiperiodic light variability; among them, we may "~
cite HD 35439, HD 44458, HD 88661, HD 50013, HD 11312@utbursts have been more frequently observed in early Be stars.
HD 127972, HD 152478, HD 165921, HD 191610 and possibishese phenomena seem to occur randomly, varying in strength
HD 45725, HD 105435, HD 168797, HD 200310. High ampliand lifetime in each star. They have been preferentially detected
tude rapid variability with suspected numerous outbursts hgh a higher level AHp < 0.3 mag) in early Be stars with a
been observed in HD 91465 and HD 105521. low to moderate v sini (Fig. 7). According to their different char-

The case ofy Cas (HD5394) is puzzling; no well- acteristics we have distinguished several types or occurrences
established periodicity has been found with our method in spdé outbursts. In the past, ground-based intensive photometric
of high accuracy on individual data(Hp) ~ 0.002mag) and campaigns on several targejs Cen, Hanuschik et al. 1993;
evidence of rapid fluctuationgMHp ~ 0.04mag). x CMa, Balona 1991) and long-time photometric surveys such
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as ESO surveys (Mennickent et al. 1994; Sterken et al. 19¢ i3 . e ]
have already made possible such kinds of distinction. The gr eE = F E
advantage of Hipparcos data has been to allow the extens R S R R B B
of outburst detection to a very large number of stars, some 0 100 200 a0o 400 500
them having been poorly observed in photometry and/or in sp sini [knis]

troscopy up to now. We distinguish (i) recurrent short-lived OUEs . 7 Correlation betweerhHp (dHp on the graph) of outbursts and

_bursts; (if) ouf[bursts foIIow_ed _by a_slow decrease, b?_th Obser\ﬁaings (noted as negative quantities) and the v sini values taken from
in Be stars with strong emission line features and (iii) outburségstehak (1982) and Halbedel (1996): short-lived outburstsp :
closely linked to a temporary Be phase or strong emission liR@g-lived outburstsz\ : short-lived fadings
variation.

Stronger outbursts are long-lived (about 100 days), weaker
outbursts are always short-lived (days or tens of hours).

|- recurrent short-lived outbursts HD 193009 and HD 194335, 6 or 7 outbursts wdip < 0.1

The number of isolated outbursts reveals the “pathological” stateg have occurred over the time span of the Hipparcos mis-
of the Be star. In a few cases, these cannot be distinguished figion. Short-lived outbursts have not been generally detected in
quasi-periodic oscillations (QPO) (see subsection 2.2.4) thouBé stars with intermediate and late spectral sub-types (only one,
they can be an observational window effect. maybe two detections). In Table 3, an estimation of time span

Minor and major outbursts are typically observed in B1 between observed recurrent short-lived outbursts is given and
B4e stars; ino CMa (Fig. 8), minor outbursts witlAHp < the maximum outburst intensity associated with them. These
0.1 mag preceded a major outburdtHp = 0.3 mag) which data should be considered only as higher limits because of our
reached its maximum over 100 days. The same kind of sparse data span. Therefore it can be seen that stars mentioned
haviour occurred in 6 Cep. Many short-lived outbursts are algoTable 3 and having presented recurrent outbursts are Be stars
seen in HD 67888 and Cen. In some stars such as HD 1160&arlier than B4.
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=65 Frrrr e T Table 3. Recurrent short-lived outbursts
37 E L E HD Name Sp. Type Time span (d) AHp
375 E ; 3 11606 B1V 50-100 0.15
a ] 33328 M\ Eri B2 IV 400-500 0.08
I8 b 3 37490 wOri B3 Il 250-300 0.06
F ] 37657 B3V 200-300 0.15
£ 383 | E 56139 wCMa B2IV-V 200/330 0.30
2o E ' : 3 67888 B3V 100-200 0.20
’ . ' ] 105521 B3IV 50-100 0.17
za5 E ’ 3 120324 pCen  B2IV-V  20-30 0.06
F . 1 ] 120991 B2 11l 250-330 ? 0.25
4 b ' “emam, w4y, y! 3 164284 66 0Oph B2V 400-500 0.15
E E 187811 B2.5V 100-200 0.11
403‘80(?3' | alaolool | alazlool | aI34lool | Iaalool | éalool 193009 oy 100-300 018-0.20
X 194335 B2V 150 ? 0.10
hid - 2440000.0 194883 B2V 100-200 0.20
Fig. 8. Hipparcos photometry @ CMa showing short-lived outbursts
Al T Table 4. Long-lived outbursts
: ., 5
4151 é -
F e ® ': ] HD Name Sp. Type Increase decreasé\Hp
4.2k . . (d) (d) (mag)
o . 36012 B5V < 200 > 800 >0.18
4250 . 3 49131 HP CMa B2 Il 100 400 0.35
= F ] 53367 BOIV  ~400 0.25
43k o _- 54309 B2V <200 >600 ~0.30
. ' 92938 V518 Car B3V 200 500 0.15
4350 b § E 178175 B2V >300 >0.12
. ".!.. A ] 202904 v Cyg B2V 100 >400  0.20
a.af $iy ‘ ") ] 203467 6 Cep B3IV <200 > 0.20
445: L | | 1 | | ]

a0 9000 9200
hid - z440000.0  to definitively confirm the reality of the 337d period proposed
by McDavid et al. (1996) there is a slight tendency supporting
it.
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Fig. 9. Strong long-lived outburst in Cyg

Large fluctuations of the strongdHemission line with F/Fc
ii - long-lived outbursts varying between 5.2 and 12.7 were reported by Peters (1989,
1992, 1994), Ghosh et al. (1993) and Hanuschik et al. (1995,
The best example is provided byCyg which exhibited a strong 1996) for 66 Oph when Hipparcos showed 3 outbursts witp
increase AHp = 0.25 mag) of brightness over 100 days (Fig. 9} 0.1 mag.
followed by a slow gradual decrease 400d). Other examples  The search for a link between spectroscopic and photomet-
are given in Table 4. ric variations, crucial for testing dynamic models of circumstel-
Note that short-term periodic variations seem to be alwalg matter, strongly suffers from the lack of spectroscopic data
present in Be stars with short-lived and long-lived outbursts. &vailable for the last decades on Be stars.
the case ofy Cyg, the amplitude of short-term variations has
:Ecreased from 0.03 mag before the outburst to 0.05 mag af}%A_ Fadings
Isolated short-lived fadings (several hours or days) are mostly
observed in Be stars with a rather high v sini (Fig. 7), generally
shell stars, such as 48 Lib (HD 142983), EW Lac (HD 217050,
Temporary He emission phases have sometimes been fousele Fig. 11)¢ Cap (HD 205637) and HD183656 (V923 Aql);
associated with major outbursts, askderi (Fig. 10) according previous detections were also reported on these stars by Stagg
to CCD data (Peters 1990, 1992). et al. (1988) and Mennickent et al. (1994). These fadings are
Recurrent outbursts i Ori have occurred every 8-10the negative image of short-lived outbursts preferentially seenin
months and this time scale is consistent with Guinan’s repoather low to moderate v sini Be stars. Both phenomena probably
as mentioned by Peters (1996); though our data are insufficibave the same origin and can be explained by discrete high

2.2.3. iii - associated outbursts andrlemission variations
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Fig.11. Fadings superimposed to long-term variation in EW Lac

30 days, though data are insufficient for a clear conclusion, and

density emitting plasma events seen under various inclinatigf 58050 for which data are too scarce to be able to distinguish
angles above or inside an anisotropic envelope. recurrent outbursts from QPO.
Fadings over several tens of days or more are sometimes

seen before large fluctuations of light, so-called quasi periogic, g Long-term variations
oscillations (QPO) by Mennickent et al. (1994).
Estimation of long-time scale variations is strongly limited by
the duration of the Hipparcos mission. However, these varia-
2.2.5. QPO . . ) o

tions are obviously seen in the great majority of Be stars. Cycle
Quasi periodic oscillations of light (several days, tens of dagéiration could be estimated in a few Be stars, see Table 5; those
or several months) have been detected in several early Be steystes with P< 1200 days only concern Be stars earlier than
they are generally not always observed throughout the HippB6 in our sample. In the case of late Be stars, their light curve
cos mission and they are often superimposed to long-term vanaries smoothly, not disturbed by short-lived outbursts. Large
tions, see for example HD 68980 (MX Pup, P = 11.55d), Fig. 1@ng-term light variations are sometimes observed as in 4 Her
a and b. Obviously, detection in FY CMa made by MennickefB7 V) for which a decline of brightness of 0.18 mag in Hp
et al. (1994) has been confirmed, though our estimation ofoPcurred over 700 days as a new Be phase started, giving ev-
= 107.6 days is slightly different from theirs. On the contrariglence of a cooler pseudo-photosphere (Koubsky et al. 1997).
Hipparcos data did not confirm the 87.9d period found by tifesimilar decline of brightness of 0.25 mag over 800 days was
same authors for HD 48917. Moreover a 137.99d period is give@en ino Aqr (B7 111).
in the Hipparcos catalogue (ESA 1997) for HD 78164. Other Slow, very weak gradual increase/decrease of brightness
candidates for QPO are HD 58011 with~P200d, HD 58343 could be linked to enhancement/faintness of the dinission
with P ~ 40-60d, HD 120991 with large variations over 204ine. A brightening of 0.04 mag over 110 days occurred in
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T I T T I e Table 6. Monotonic long-term variation
424 - o ':- 7 HD Name Spectral Type  Time span (d)AHp
426 L [ L E 4180 o Cas B5 1l 1200 0.045
' . rl 1 22192 o Per B5 Il 1100 0.115
aza [ i: b 23862 Pleione B8 900 0.03
& ..‘ 42054 B4-B5 2000 0.025
a3 [ '™ ] 49336 B3V 1200 0.08
e I ] 56014 B3 1l 900 0.07
432 ) . 86612 B5V 900 0.05
- ] 104015 B5V 900 0.06
434 — 109387 k Dra B5 1l 800 0.03
C % ] 162732 88 Her B8 900 0.035
436 bl o L e L s 187567 B2.5V 750 ?7? 0.055
7800 2000 8200 8400 8GO0 8800 9000 9200 193182 B8 1200 0.06
hid-24400000 208886 B5 Il 1200 0.12

Fig. 13. Long-term variation of) Per

Table 5. Quasi-cyclical variations short-lived outbursts are generally not detected in late (B6 — B9)

Be stars, furthermore they are mainly detected in early Be stars

258 Name E?g '”T ype 8;'(;“6 span (d)Ao:'J'z with rather Iqw to modgrate Vv sini. T_emporary fa_ld_ing ever_1ts
7636 B2 Il 500 0.08 are preferentially seen in Be stars with large v sini. The high
19243 B1V 270/350 0.07 accuracy of individual measurements of the Hp magnitude has
32091 105Tau B2V 700 0.09 allowed us to widen the number of detections of rapidly periodic
37202 ¢ Tau B2 IV 800 0.09 variables among Be stars as well as to confirm the existence over
48917 B2 11l > 1000 along time duration of short periodicities previously determined
58978 BO IV 900-1200 0.06 from intensive monitoring only on runs of several days. A list of
62753 B3V > 800 0.06 Be stars having rapid variations of large amplitudeHp ~ 0.1
83953 BSV > 1200 mag) are proposed as candidates for a search for multiperiodicity
91188 B3Nl >900 0.10 i.e. as non-radial pulsators. Some Be stars have shown quasi
igiigg 0 Cir BB42VV ;oggo 8;8 periodic oscillations€200 days) analogous to QPO discovered
137387 ' Aps Bl - 1200 ' by Mennlckeqt gt al. (1994). Finally estimations of cycles of
142983 48Lib B4l < 1200 long term variations ¥ 1 year) could be made for Be stars

which have early spectral types. Light increases or decreases
associated with transition phases from a quasi normal B phase to
a Be or Be shell phase are timely depending on the temperature

Pleione (B8 V) during an enhancement ofiHand a decline of the star.

of 0.03 mag over 1200 days iDra (B5 Ill) when Hx became

fainter (from Dodaira K photometric data, Hirata 1995). Fur-Acknowledgements. We wish to thank D. Morin for her technical as-

tance. We also thank the referee Dr. Sterken for his helpful remarks.

thermore 10 of 12 stars in our sample (Table 6) having shO\z?I_/'ﬁ
only a significantly & 0.03 mag) monotonic increase or de: ;
crease in their light curve with generally superimposed rapid
periodic oscillations such asPer, Fig. 13, have a spectral type
later than B4. These results merely tend to confirm the progdeferences

sition previously made by Hubert-Delplace et al. (1982) aghiona L.A., 1991, in "Rapid Variability of OB Stars: Nature and Di-
Hirata & Hubert-Delplace (1981) from data of An Atlas of Be  agnostic Value”, ed D. Baade, Garching, p 249

Stars (Hubert-Delplace & Hubert 1979) tia— Be — Beshell Balona L.A., 1995, MNRAS 277, 1547

cycles are statistically longer as spectral types of Be stars 8edona L.A., Cuypers J., Marang F., 1992, A&AS 92, 533

later. Barrera L.H., Mennickent R.E., Vogt N., 1991, Ap&SS 185, 79
Bossi M., Guerrero G., 1989, Inf. Bull. Variable Stars, 3348

Bozic H., Harmanec P., Horn J. et al., 1995, A&A 304, 235
Cuypers J., Balona L.A., Marang F., 1989, A&AS 81, 151

Thi . first al tth i inf i id D&chs J., Lemmer U., 1991 in "Rapid Variability of OB Stars: Nature
Is paper gives afirst glance at the main information provided _ 4 Diagnostic Value”, ed D. Baade, Garching, p 103

by an investigation of numerous photometric data on a largga 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200
sample of Be stars provided by the Hipparcos mission. It hgfosh K.K., Rosario M.J., Selvakumar G. etal., 1993, Be Star Newslet-
been established as a general trend that the degree of variabilityter 26, 12

is highly dependent on the temperature of the star. Recurrelatbedel E.M., 1996, PASP 108, 833

is search has made use of the Simbad database at CDS, Strasbourg,
ance.

3. Conclusions



572 A.M. Hubert & M. Floquet: Investigation of the variability of bright Be stars using Hipparcos photometry

Hanuschik R.W., Dachs J., Baudzus M., Thimm G., 1993, A&A 274,
356

Hanuschik R.W.Stefl S., Hummel W., Vrancken M., 1995, Be Star
Newsletter 30, 15

Hanuschik R.W., Dietle O., Thimm G., 1996, A&AS 116, 309

Hirata R., 1995, PASJ 47, 195

Hirata R., Hubert-Delplace A.M., 1981, in Workshop on Pulsating B
Stars, eds GEVON and C. Sterken, Nice, p 217

Hubert-Delplace A.M., Hubert H., 1979, "An Atlas of Be Stars”, Paris—
Meudon Observatory

Hubert-Delplace A.M., Jaschek M., Hubert H., Chambon M.T., 1982,
in Be Stars, UAI Symp. 98, eds M.Jaschekand H.G. Groth, Munich,
p 125

Hubert A.M., Floquet M., ®Gmez A.E., Aletti V., 1997, in Hipparcos
- Venice'97, ESA SP-402, p 315

Jaschek M., Egret D., 1982, Publé&&p CDS, 4

Jaschek M., Hubert-Delplace A.M., Hubert H., Jaschek C., 1980,
A&AS 42,103

Kaye A.B., Gies D.R., 1997, ApJ 482, 1028

Koubsky P., Harmanec P., Kuth J. et al., 1997, A&A 328, 551

McDavid D., Hirata R., Guinan E.F., BjorkmanK.S., BablerB.L., 1996,
BAAS 28, 913

Mennickent R.E., Vogt N., Sterken C., 1994, A&AS 108, 237

Pavlovski K., RiZic Z., 1988, A&AS 76, 137

Pavlovski K., Rii¢ Z., Pavlovic M., Jeong J.H., Nha 1.-S., 1993,
Ap&SS 200, 201

Pavlovski K., Harmanec P., B& H. et al., 1997, A&AS 125, 75

Percy J.R., lvans L1, Freid R.E., Paparo M., 1994, PASP 106, 131

Peters G., 1989, Be Star Newsletter 21, 9

Peters G., 1990, Be Star Newsletter 22, 18

Peters G., 1992, Be Star Newsletter 25, 10

Peters G., 1994, Be Star Newsletter 27, 13

Peters G., 1996, Be Star Newsletter 31, 17

Sareyan J.P., Gonzales-Bedolla S., Chauville J. et al., 1998, A&A, in
press

Slettebak A., 1982, ApJS 50, 55

Stagg C.R., Boic H., Fullerton A.W. et al., 1988, MNRAS 234, 1021

Stefl S., Balona L.A., 1996, A&A 309, 787

Stefl S., Baade D., Harmanec P., Balona L.A., 1995, A&A 294, 135

Sterken C., Vogt N., Mennickent R.E., 1996, A&A 311, 579

Turon, C., Cez& M., Egret, D. et al., 1992, The Hipparcos Input Cat-
alogue, ESA SP-1136

Yang S., Walker G.A.H., Hill G.M., Harmanec P., 1990, ApJS 74, 595

Zorec J., Briot D., 1991, A&A 245, 150



	Introduction
	The sample

	Results
	 Degree of variability
	Types of variability
	Short-term periodic variability
	Outbursts
	iii - associated outbursts and H$alpha $ emission variations
	Fadings
	QPO
	Long-term variations


	 Conclusions

