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Abstract. We report and discuss the steady brightening of We have obtained more than 1500&tgren-band CCD
n Carinae, and conclude that this brightening is not an erupames in 1997-99 at the Dutch 91 cm telescope at ESO,
tion, but an expected LBV S-Doradus phase which, typicallgijlla with the ESO #33 CCD5(12 x 512 pixels, FOV3/5 x
displays intense brightening coupled to strong reddening wh#i5). These observations were obtained in the frame work of t
the star moves redwards in the H-R diagram. The brightndsmng-Term Photometry of Variables (LTPV) project (Sterke
gradient amounts to 205 y~over the last two years. [1983,1994). Integration times i were about 4 seconds in

1997, and gradually decreased to a mere 2sin 1999 due to
Key words: techniques: photometric — stars: variables: gesteady brightening of the object.
eral — stars: supergiants — stars: oscillations — stars: individual: The data frames were properly corrected for bias and flatfi
n Carinae (sky-flats), and were reduced using aperture photometry ba
onthe IRAF reduction package. A circular diaphragm dfi8s
used for calculating aperture photometry of the central core wi
some contributed light of the surrounding homunculus. Fhe
1. Introduction and b magnitudes were left in the instrumental system, but

. . - . zero-point offset was applied using observations of the near
The most recentin-depth report on the light variabilityy&ari- go b PP 9

. nstant) comparison star HD 93502 (see van Genderen e
nae (HD 93308) was published by van Genderen et al. (19 stany parson s (seev
These authors discuss a quarter-century of optical photometry o

: . In view of the importance of this object for the plannin
n Car, and come to the conclusion that the corg Gar hides a p ) b

) X . .of follow-up observations by different teams later this year,
normal S Dor variable — that is, an LBV (Luminous Blue Vari; resent in this letter our most complete light curve. The full

able): it shows light variations on a time scale of 1-4y, W'tEaIibrated four-colour light curves, complemented by the resu

superlmpose_d micro osc_|llat|ons. Their analysis of the br'ghfFom dozens additional frames, will be submitted for publicatio
ness ofy Car in the ultraviolet passbands of three photometr,

5 the next; Car observing season.
systems (Walraven, Stmgren and Geneva) reveals the presgl i g
ence of an important variable ultraviolet source with a striking

200 d-oscillation during the last 5 years. 2. Light- and colour curves

Recently, Davidson et al. (1999) report that Hubble Spa%_m shows the nightly averages in thetBtigreny band, and
Telescope STIS observations show thatdbatral starof the o corresponding nightly averagéd— y colour index. The

1 Car system unexpectedly increased in brightness by a fadiQgrjapping data{) discussed by van Genderen et/al. 199
of about two (0.6-0.8 mag.) between Dec. 1997 and Feb. 1999 the new datas] fit very well. The dashed line indicates
at wavelengths around 800 nm; the images and slit spectra EH?@expected run of — y deduced from the behaviour of the
show similar brightening in at least the inner parts of the Hgseneva photometric colour indices as reported by van Gende
munculus nebula. This evidence is supported by ground-baggd) (1999). The figure reveals a steady brightness increas

photometry yieldingl” ~ 5125 indicating a 0*45 difference he end of 1998, followed by a decline after February 199
since the end of 1997, appearing to be the largest and mostrapid , jndicates a marked reddening from 1997 on, with ou
brightening ofy Car in the past half century. spoken blueing since the last months of 1998. As this evide
illustrates, the rise in brightness since mid-1997 is not at all u

Send offprint requests 1€. Sterken expected, nor does it represent an eruption: the light- and col

* Based on observations obtained at the European Southern Obﬁ%ﬁaviour is the signature of a typical S Doradus phase
vatory at La Silla, Chile (Applications 60D-0148 and 62H-0110) '
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Fig. 1.V (based on Walraven and GeneWaand Stomgreny) light curve andb — y colour index ofn Car (nightly averagesi- are data
discussed by van Genderen etlal. (199%re new data obtained since. The dashed line is based on Geneva colours as derived from Fig. 2 o
van Genderen et al. (1999) and fills in the lacking y information. Arrows indicate the times of HST-STIS observations given by Davidson

et al. (1999).

3. The difficulties of n Car photometry diaphragm sizes and different filter systems (even seemingly-

closeU BV systems) is, to say the least, hazardous. From our

 Car, by its appearance as an extended opj_ect and by its .S%?&/ious experience, we estimate that such systematic effects
tral anomalous nature, is the single most difficult stellar obje

to measure or to monitor over a long time interval. The pro ay easily reach 0.1-0.2 mag (see van Genderenet al. 1994,
lems belong to several levels: ver gIimited availit;ilit o?a 9 on the construction of thé/j” magnitude concept). As
Y - Very y such, when comparing our Car V; magnitudes with isolated

astrophysically appropriate photometric system, the prese Bhnsor measurements, great care must be taken because the

of strong (and variable) emission lines, the need for a teIescoLPneaVOidabIe differences between photometric systems may re-

with a suitablef-ratio, and the steadily decreasing possibilitiegult in very significant discrepancies. After &lhop.on is what

to Co'?;: dﬁga'::r\r?eertra ISQEVE?JESI Oifsu;nr?{ixture BBV Wal- is measured with a photometer using a Johrigdiiter, while
n P Y y ’ V3 is a magnitudeconstructedrom vy, Vivairaven OF Vaenevas

ravenV BLUW , Genevd/ BV B; Bo V1 G and Stdmgrenuvby cgrrecte d for the aperture differences.

photometry based on CCD and photomultiplier detectors[Fig. The data presented in Fig. 1 do not suffer from such effects
shows the passbands of the four photometric systems that are - X

being used these days. Non-specialists often do not realise @%Qfe every section of the light curve contains, at least, half &
9 ys. N P . o0zen points that overlap with the subsequent part. As such, we
ultraviolet-blue colour indices (like — v, for example) just can-

an make a safe estimate of the average gradient of brightening:
not be transformed to homologous counterparts (such as Jo% “n g9eg 9 g

. m15 — 0™16y~! over the last twi rs.
sonU — B) because of the fact that the location of the Balmer 5 — 0716y~ over the last two years
discontinuity — but also the presence of strong emission lines —
drastically influences the related spectral energy gradient. SécHConclusions

transformatio_n problems are less Qisturbing in the visual Pa¥e have documented with new data the light- and colour history
b ands_, but still render any comparison (.Jf isolated phot_o m(?t(r)'f:the most recent brightening phase)@ar, which we identify
magnitudes and colour indices very difficult: the combination.

! o7 . with a normal S Dor phase. Our data are important for placing
of non-overlapping data taken with different detectors, dlffereme HST-STIS measurements in a proper context and will help
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The ground-based magnitudes and colours will serve a:
Johnson | guide for covering the following phase of decline, at the sa
time they vividly illustrate that any useful photometric moni
7 toring of this most enigmatic star must satisfy the conditio
: of

1. being multi-colour — that is, in a suitable multi-colour pho
i tometric system

Stromgren 2. delivering a vast amount of data — that is, sparse d
sets such as HST observations supplemented with isola
i ground-based measurements are inadequate to unders
a the brightness status of an enigmatic object lijkgar

- 3. yielding data that overlap in time in order to assure co
: ‘ : ‘ ‘ ‘ tiguous and homogeneous blending of adjacent light-cur

B,B B Vv, V. G sections.
Geneva

Unfortunately, our attempts to organise simultaneous monit
ing of n Car at another site when we concluded our March 19
7 observing run have failed.
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Fig. 2. Passbands of the four photometric systems most frequently used Star ResearctNATO ARW, Eds. C. Sterken, M. de Groot, NATO
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to outline the basic difference between these sets of measure-
ments: whereas the STIS measurements refer to the central star
(near-infrared observations at 0.1 arcsec spatial resolution), the
groundbased photometry encompasses the light from the sur-
rounding homunculus.
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