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Abstract. We rediscuss the unusual case of the slowly rotatimyiplicity, and yet the star shows strong magnetic activity when
late-type giant HR 1362, which exhibits a very unusual higtompared with the empirical rotation versus activity relation of
level of magnetic activity. New BVRI photometry from twoother cool giants, including the RS CVn binaries (Strassmeier
robotic telescopes from 1991 through 1998 together with preeit al.. 1990} 1994). HR 1362 has recently been detected as an
ously published photometric data gives a very precise photomettreme ultraviolet source by EUVE (Lampton et al. 1997) and
ric period of 306.9-0.4 days. With the aid of high-resolutionby ROSAT (Kreysing et al. 1995).
(R=120,000) optical spectra and the Hipparcos parallax we re- Its spectral classification of G8 suggests a sufficiently deep
determine the absolute parameters of HR 1362 and find it todagter convection zone for photospheric starspots and their mag-
a single G8IV-1ll star of 14 L, and a mass of 1.85 Mwith netic fields to develop, although a search for optical flares in the
T.x=5125 K,log g=3.25, and solar abundances. Lithium is natohnson U-band did not reveal any detectable events (Henry &
significantly different from solar and we obtdisg n(Li)=1.14 Newson1 1996). The usual interpretation that the photometric
from a detailed spectrum synthesis including both isotoppsriod is the stellar rotation period made HR 1362 a test case
at 6708A. V sini and macroturbulence are determined frorfor stellar dynamo theories because it is generally accepted that
fits of disk-integrated models to the observed line profiles aglynamo process can not switch on if a critical angular velocity
well as their Fourier transforms and are #G®5kms ! and is not reached or, it ceases its operation once the star is slowed
~5kms™!, respectively. The minimum radius fromsini and down due to the envelope expansion after hydrogen core exhau-
P, is only then in agreement with the spectral classificatidion. In any case, if the photometric period is indeed the rotation
and the bolometric luminosity from the Hipparcos parallax fferiod, HR 1362 should not be magnetically active because even
the inclination of the stellar rotation axis is nearly’9We con- if the dynamo can operate for any non-zero rotation rate, it is
cur with the arguments of Steh (1993) that HR 1362 is an expected to be extremely inefficient for very low rotation rates.
evolved Ap star, and therefore the magnetic field is possibly e see three possible scenarios to get out of this puzzle. First,
galactic origin rather than dynamo generated. the photometric period may not be the rotation period but a spot-
cycle period and the star is seen nearly pole on. Second, as put
Key words: stars: activity — stars: individual: HR 1362 — starsforward by Stgien (1993), the star is an evolved Ap star and
late-type — stars: rotation — stars: starspots its magnetic field is therefore thought to be of intergalactic (pri-
mordial) origin and not due to a dynamo process. How such a
field topology would cause the observed 0.18-mag photometric
1. Introduction amplitude remains to be determined. Third, an efficient small-
scale turbulent dynamo could be in place that works even when
HR 1362=EK Eri exhibits photometric variations with the unthe angular velocity2 —0.
usually long period 0f300 days. Its spectral lines are barely |n this paper we analyse 20 years of continuous V-band
rotationally broadened indicating that the long photometric pghotometry, mostly obtained with our robotic telescopes at Fair-
riod could be the stellar rotation period. There is no evidence figérn Observatory in Arizona and, together with high-resolution

* Visiting Astronomer, Kitt Peak National Observatory, operatenglzo’OO_O)' h'gh'S/_N pptlcal SpeFtra and the rec_ent results
by the Association of Universities for Research in Astronomy, In&f0M the Hipparcosmission, we rediscuss the physical prop-
under contract with the National Science Foundation and at Cana@ilies of HR 1362 and derive its evolutionary status. The final
France-Hawaii Telescope, operated by the National Research Cousiftion (Sect. 5) presents our conclusions.
of Canada, the Centre National de la Recherche Scientifique de France,
and the University of Hawaii
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Fig. 1. Long-term V light curve of HR 1362 from 1978 through early 1998. Note the small amplitude when the system is brightest in around
1987-1991 and the large amplitude when the system is faintest. Such a behavior indicates that starspots could be the cause of the light variability.

2. New observations and photometric history grating A, camera 5 and the long collimator resulting in aresolv-
ing power of 38,000 at 642A with the TI-5 CCD, and 32,000
with the F3KB CCD. The CFHT spectra were obtained with
Photometry prior to 1990 was previously analysed by Stragge Gecko coué spectrograph and the Loral 2648CD (15
meier et al. [(1990) and consisted of data from varioyxels) with an effective resolving power of 120,000 at 6AL0
sources including Lloyd-Evans & Koeh (1987), Derman et alhe signal-to-noise ratio of these spectra is 500:1. Representa-
(1989), Boyd et al.[(1985) and Strassmeier & Hall_(1988ive plots of the wavelength regions of interest are shown later
New Johnson BV-band photometry was gathered with tire Fig.[4. All data were reduced with IRAF and included bias
0.4m Vanderbilt/ TSU robotic telescope (VU/TSU APT, Henrgubtraction, flat fielding and optimized aperture extraction. To
1995) at Fairborn Observatory between 1991 and 1998. Fremsure an accurate wavelength calibration, frequent Th-Ar com-
late 1996 on, V(RI) photometry was additionally obtainedparison spectra and spectra of bright radial-velocity standards
with Amadeus, one of the two 0.75m Vienna Observatowere obtained nightly.

“Wolfgang-Amadeus” twin automatic photoelectric telescopes

W-A APT, Strassmeier et dl. 1997a). Both telescopes are ngw. . N . o
I(ocated at Fairborn Observatory in Washington Camp in sou%‘ The light-curve variability and its periodicity

ern Arizona. Since 1991, 1232 new V-data points were acquiréid).[1 shows all V-band photometry of HR 1362 since the dis-
by the two APTs as well as 975 B and 286 Rl observations, eaghvery of its light variability in 1978 by Lloyd-Evans & Koen

the mean of three measurements of the variable and the comE887). These data have been subjected to a least-squares pe-
ison star. The W-A APT data were transformed to the Johnsaisdogram analysis. After removing the long-term trend in the
Cousins V(RI) system and used HD 27179 (V&85, B- average light level by prewhitening with three periods of 5995,
V=1.078, V-1=1.0, ESA1997; V=894, B-V=1.08, U-B=0.94, 2211, and 1217 days, a single strong minimum of the squares
Nicolet'I978) as the comparison star and HD 27861 as the che€khe residuals is obtained with a period of 30604 days

star. The VU/TSU-APT data were transformed to the Johns(fig.[2). We then divided and performed a period search on two
UBV system and used the same comparison and check stpegts of the V-band data, one prior to JD 2,446,500 with 369 data
Previous differential data from the literature were shifted to thgints and one after JD 2,448,500 with 725 data points. Note
absolute scale by adding the brightness of the comparison stesit these two sets are the large-amplitude parts froniFig. 1 and
The standard error of a nightly mean from the overall seasomacket the low-amplitude, high-brightness state in the years
mean for the VU/TSU-APT data significantly improved fromi987 through 1991. Thus, they might represent two different
1992 on and was thereafter — for both APTs — betwé&d0d— spot cycles. The photometric periods from these two intervals,
0™002 in V and B, and'®005 in R. and .. each about 2500 days long, were 3Bldays and 2942 days,
respectively.

The most recent BV(}) photometry from 1997 September
through 1998 April is used to search for short-term changes
Spectroscopic observations were obtained at Kitt Peak Natiopaksibly due to intrinsic variations of the spot distribution or
Observatory (KPNO) with the coédeed telescope during runsany other short-period (few days) and low-amplitude signal.
in December 1997 and January 1998, and at the Canada-Franege that the light curve shown in FIg. 3 covers the entire ob-
Hawaii telescope (CFHT) in October 1997. The KPNO datgerving season, i.e. 187 consecutive nights, and was obtained
were obtained either with a 880’1 CCD (TI-5 chip, 15. pix- with a sampling of up to three points per night. These data
els) or a 30061000 CCD (Ford F3KB chip, 1p pixels) with were first prewhitened with the obvious 294-day period from

2.1. Photometry

2.2. Spectroscopy
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Fig. 2. Periodogram from the combined V-band data of HR 1362 from TR0 740760 780 80D 620 640 860 880 900

1978-1998lpwer pane). Theupper paneshows the window function

with aliasing periods centered around multiples of one year. Fig. 3.(Top): The V magnitude observations during the entire observing
season 1997/98Middle) : the B-V color and,lfotton): the V-I. color
variations. The fact that the star becomes redder when fainter agrees

the Fourier analysis and then again subjected to a least-squif#kthe cool starspot model.

period search up to the Nyquist frequency. No significant vari-

ability above a noise level of 4 mmag in the frequency domain )
was found. for Ey,_y, and 3.39 forEg_v, to account for the bandwidth

On the seasonal time scale, the 1997/98 V magnitudes &ifCt: The absolute brightness of'}@ clearly confirms the
colors are clearly correlated. The star becomes redder whe@i@nt V-l luminosity classification already suggested in our
is fainter (see FiglJ3), in agreement with the (cool) starspot h@r_ewous paper (Strassmeier et al. 1990). The dereddengd Hip-
pothesis. The peak-to-peak V, V-I, and B-V amplitudes weR&7¢0S B-V color 0f(9878io.092 obtained from transforming
0"178+0.005, 0'050+0.003, and D040+0.003, respectively, £ (0—¥) to E(B—V') and adopting the average of the two values

and we note that such a relatively large V-l amplitude is typf! 0023, indicates a G7IV-Ill star witlf.; of 5140 K accord-

cally only seen for the most active and most spotted stars (&7 10 the tables of Gray (1992), or 5260 K according to the more
Cutispotd 1997, Strassmeier efal. 1997b). The relation betw&ERENt color-temperature transformation of Flower (1996). With
long-term and short-term variability in a sample of 104 solaft Polometric correction of B.C:=0.206 from Flower[(1996),
type stars was recently investigated by Lockwood efal. (199%)€ Polometric magnitude is ¥B0, and with an absolute mag-
They found that most of the stars with short-term variatiofitude for the Sun oy, o, = +464 (Schmidt-Kalef 1982),
greater than 3 mmag also have long-term variations but not vig& luminosity of HR 1362 must be approximately 14.LTa-
versa. The most plausible explanation suggested by LockwdJ§} Summarizes the absolute parameters some of which are
et al. was spot development and evolution on stars whose rdtgtérmined in the following sections.

tion axes lie nearly in the line of sight, resulting in a loss of a

significant rotational-modulation signature. 4.2. Space-motion components

HJD 2,450,000+

With the Hipparcos parallax and an average radial velocity from
4. Absolute parameters for HR 1362 the literature (6.6 kms'; see Strassmeier et al._1990) we re-
determine the (U,V,W) space-motion components relative to
the Sun in a right-handed coordinate system to be+@.9,
The trigonometric parallax obtained by Hipparcos (ESA 199781.4:1.1, +9.1-1.2kms . These velocities supersede the
constrains HR 1362 to a distance o463 pc. With the bright- ones given by Eggen (1989) and place HR 1362 in the (U,V)-
est, i.e. presumably unspotted, V magnitude™®®8+0.01, ob- diagram within the borders representative for young disk stars.
servedin 1981 and again in 1990, the absolute visual magnitédesuch, HR 1362 is not likely to be a FK Comae-type member
of HR 1362 isMy = +2™01+0.10. Interstellar absorption was of the old HR 1614 moving group as suggested by Eggen {1989)
consideredtobdy = R Ep_v ~ 0.07 from an average of the and Eggen & Ibern (1989). Having space motions similar to the
b-y excess off012(:) measured by Eggen (1989), and in B-V ofU,V) velocities of the Pleiades supercluster additionally argues
0™03 given by Eggen & Iben (1989R was adopted to be 3.20for its relative youth.

4.1. Brightness and luminosity
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Fig. 4a—d.Representative spectra of HR 1362 for several wavelength regions of interest (thickdites3ingly ionized calcium H and K lines
at 3934 and 3969, b the Balmer H line, c the NaD and He doublet, andl the calcium infrared triplet line at 8548. The thin lines are

spectra of the MK-standard star 11 LMi classified as G8IV-V (Keenan & M¢Neill1989). The strong H&K emission is obvious but also note the

filled in line cores of Hv and Cai 8542.

Table 1. Astrophysical data for HR 1362

Parameter Value
Spectral type G8IV-III
Distance (Hipparcos) 6833 pc

My +2"01+0.10
Luminosity 13.6:1.3 Lg
log g 3.25+0.25

Tesr 5125+50K
(B-V) tipparcos 07901+0.002
(V-1) Hipparcos 0792+0.04
Av 0.07 (adopted)
vsini 1.5+0.5kms!
Photometric period 306:90.4 days
Min. radius (fromP vsini) 8.7+2.9 Ry
Radius (from Hipparcos) 4#0.3 R,
Mass 1.85 M

log n(Li) 1.144+0.04
Fe,Ca,V abundance solar

4.3. Effective temperature and gravity

lines are to be synthesized. A fit to the solar spectrum from the
standard KurucZ (1991) modély = 5777 K, logg = 4.44,
Y=0.1) with vnice = 1.0kms™! and the abundances from
Grevesse & Anders (1991) was used to verify and/or correct the
appropriatdog g f values.

Once the correct line list was generated, we computed syn-
thetic spectra from a grid ofI{g,log g)-models with 5000,
5125, 5250 K and 3.0, 3.25, and 3.5 to refine these two pa-
rameters. Microturbulence was assumed to be 2.0 Knfer
HR 1362. The best fit from a comparison in the 6690-6740
wavelength region is obtained with the 5125 and 3.25 model
and solar abundances. Typical uncertaintiesde86 K in T,¢
and +0.25 inlogg. On this basis we suggest that a G8IV-
Il classification is most appropriate. This also agrees with
the fact that a slightly cooler but higher gravity atmosphere
(Teg = 5000/log g = 3.5) results in a better fit of the photo-
spheric absorption line profiles than a hotter but lower-gravity
(5250/3.0) model. Furthermore, a single blue-wavelength ex-
posure shows a moderately strongi#077A line typically
indicative of a normal giant to subgiant spectrum (Gray & Gar-
rison[1989).

Detailed synthesis of a high S/N/AX=120,000 CFHT spec- o
trum is used to determine the lithium abundance, the effecti§et. Lithium abundance

temperature, gravity, and the rotational broa_dening_of HR 1368, nominal Kurucz (1993)g ¢ f values forSLi and "Li are
Model atmospheres are taken from the grid provided by Kus 49 ang—0.309, respectively, and a fit to the solar 670A8-
rucz (1993) and atomic line data are from VALD (Piskunov &fq .t region with thesgf’s results in the relatively low solar
al.[1995). Unfortunately, some of the wavelengths Bty f-  |ithiym abundance of 1.00. The solar photospheric Li abundance

values in the 670G region are still significantly in error, es-|igiaq by Grevesse & Anders (1991) is 1:46.1, and a value
pecially when very small linesi¥, <20 mA) or e.g. silicon ) '
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Fig. 5. Spectrum synthesis for the Liines at 6707.8 for HR 1362 and HR 1362 (G8IV-II, thick line) withe Eri (K2V, thin line) and the
the Sun (insert below). The thick line is the observed spectrum and #é1 (dotted line). The spectral resolution for the HR 1362 @b

thin lines are synthetic spectra for three values of lithium abundan&@€ctra is 120,000 while the solar spectrum is from the NSO atlas
log n(Li)= 1.04 (top line), 1.14 (middle line), and 1.24 (bottom ”ne)_and has R:600,000. Obviously, the total line broadening &dEri is

The solar spectrum has been offset-5§.2 in continuum for better significantly smaller than for HR 1362 but itssin 7 is larger because

visibility. The combined equivalent width 6ti and 7Li for HR 1362 € Eri is cooler and of higher gravity. The insert shows the Fourier
is 21 mA as compared te< 5 mA for e Eri (K2V) and 3 i for the  fransforms of the three line profiles after removal of the thermal and the

instrumental profile, indicating smallersin ¢ for HR 1362 compared

Sun.
to the Sun (2.0 kms') ande Eri (2.5kms™?).

of 1.00 would be outside their error limits. We thus adopted a

solar abundance that is still within the errors of the Grevesteen convolved with this Gaussian and verified by first fitting the
& Anders value but just lower than the nominal value by orgolar spectrum. Macroturbulence is implicitely accounted for by
half of its error bar, i.elogn(Li) o=1.11. Then we altered theintegration over the visible hemisphere of Doppler-shifted local
log g f’s for 6Li and "Li to find the best match to the observedine intensities (for the procedure and a description of the synthe-
solar spectrum. The best fitting synthetic spectrum was simgsig code see Stift & Strassmeier 1995 and references therein). A
chosen by eye and is shown in the insert of[Fig. 5 along with theodel withv,,acro=5 km 57! andvy;ic.0=2 km s~ was adopted
observed solar spectrum from Kurucz etfal. (1984). The requirked HR 1362 according to average values suggested by Gray
log g f’'s were—0.102 and—0.360 for 6Li and " Li, respectively. (1992) and yields sini = 1.5+ 0.5 kms~!. A second method
Note that fixing the solar lithium abundance to 1.16 results inade use of the information of the Fourier transform of the ob-
prohibitively large changes of thef values, which indicates served profiles and yields the ratio ©fin i/vmacro following

that wrongly synthesized blends cause the uncertainties. The recipes in Gray (1992). In this case, the instrumental profile
wavelengths and transition probabilities for €N feature at and the thermal profile from an appropriate model atmosphere
6707.529 and the Fe6707.443 line that both blend with thewere divided out in the Fourier domain and the residual trans-
Li 1 line were taken from Gilroy[ (1989). Synthetic spectra dbrm then compared with the disk integrated and transformed
the lithium region are then compared to our CFHT spectrum wfodel profile. This procedure allows an estimate for the ratio
HR 1362. Figlh shows a comparison with three values of the déin i /vmacro Of 0.5£0.3, its uncertainty being mostly due to
abundance. The best fit is achieved witf n(Li)=1.144+0.04, the possible range of microturbulences and abundances of the
very close to the nominal solar value. Although in general agrebermal profile.

ment with our result, the recent determinations by Randich et Our best values forvsini and wvmaco are then

al. (1993) {og n(Li)=1.05 with T.4=5100log g=3.7) and Fekel 1.5+0.5kms! and 5-1kms™!, respectively, in agreement

& Balachandran[(1993)l¢g n(Li)=1.0 with 5200/3.0) are in with our previous estimate of&2 kms~! and 3kms! from
good agreement, being smallerds.1 dex, but are supersedednuch lower resolution KPNO spectra (Strassmeier et al.
because of our superior spectral resolution. However, intringi890) but significantly smaller than thesini of 6kms! by
long-term variations of the lithium equivalent width of the ordelPallavicini et al.[(1992) and 8 km s~! by Randich et al[(1993)

of, say, 10% are certainly possible and can not be excladeffom ESO spectra. A recent CORAVEL measure is listed in the
priori unless the star is monitored continuously. catalog of DeMedeiros et al. (1997) with £0kms™! and is
formally consistent with our value but 50% smaller. Therefore,
we first measured a spectrum of the well-studied K2-dwBri
(To5=5000 K,log g=4.6, Umacro=2 kms1), taken at CFHT in
Vsini was also determined from spectrum synthesis usitige same night as HR 1362 with identical resolution and S/N,
mainly moderately strong iron lines in the 6690—6754ﬂagion and obtained sin i = 2.5+0.5 km s7! in overall agreement with
and an instrumental profile approximated by a Gaussian with {Beay’s (1984) value of 2:20.6 and Fekel's[(1997) value of
FWHM of weak Th-Ar comparison lines. Model profiles wer@.04(0.5-1.0) kms! (Fig.[@ shows a comparison of the line

4.5. Rotational broadening and stellar radius
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broadening of the two stars). Again, these values are slightlyz'of
out of tune with the nominal CORAVEL value far Eri of I

1.5+2.0 km st, but well within their relatively large error bars. 15l 1
This basically confirms our measuring procedures but also em- "} ZM ]
phasizes the uncertainties once the stelkdn i is approaching 3 | ]

the solar value. We note that our error of 0.5 km $s the rms i HHR 1362

from repeated measurements of several weak and moderately | 17

strong lines and takes into account an errat:60 K and+0.25

for T.g andlog g, respectively but no Zeeman broadening. Also, 5| ‘ ‘ ‘

no errors were assumed for the macro- and microturbulence and4.00 3.90 |093+32ﬁ) 3.70 3.60

all synthesis was carried out with a fixed solar iron abundance of

7.67 (relative tdog n(H)=12.00). Since Eriis a weakly active Fig.7.The HR diagram with the position of HR 1362 marked as a cross

star, Grayl(1984) included an approximate Zeeman broadenwi@ a size corresponding to uncertainties in the derived luminosity and

model and obtained asini of 2.1 instead of 2.2, thus bare|yeffective temperature. Solid lines give evolutio_nar_y track_s taken_ from

different. A similar effect could be expected for HR 1362. S(_:haller etal. (_1_9_92) for two stellar masses (indicated in the figure)
Ifthe long-term photometric period of 306.9 days s assumt%‘h solar metallicity.

to be the latitude-averaged rotational period, the valuesof ¢

= 1.5+0.5kms™" would confine the stellar radius to valuesent changes taking place in its internal structure; the mass of

larger than 9.23.0 Ry, whereas in case the shorter of the thre@e convection zone increases rapidly as does also the total stel-

periods is the actual rotation period, i.e. 294 days, the minimys} moment of inertia (Sweigart et al. 1989, Rutten & Pylyser

radius would be 8 #2.9 R,. Only if i ~ 90° are these radii [1988). It is not clear how such changes influence the efficiency

approximately equal to those obtained from the optical spectgilithe dynamo.

classification and the bolometric luminosity based on the Hip- HR 1362 is not the only chromospherically active star with a

parcos parallax. The radius from the bolometric-luminosity very long photometric period. Hooten & Hall {1890) had found

effective-temperature relation a period of 385 days for HD 181943. This period was recently
1 revised to roughly 2,000 days by Fekel et al. (1995) who also
log R/Re = 3 (42.26 — My — 101og Tor) (1) reclassified it as a young K1V star with approximately the age

of the Pleiades. However, the new Hipparcos parallax suggests
is 4.7+0.3 R, thus smaller than the value fromsini and an absolute magnitude 1.1 mag brighter than that adopted by
the photometric period and formally not in agreement with iEekel et al.[(1995), which then is no longer compatible with
This radius would correspond to an equatorial rotational velociyK1V star but rather a slightly evolved K1V-IV star or more
of 0.8kms!. We note that the formal CORAVEL value oflikely a pre-main sequence star shortigforearrival on the
vsini = 1 £ 1 (i.e. in terms of radiug? sin i=64+6 R,) would ZAMS. As opposed to HR 1362, the most likely inclination
beinvery good agreement with the spectral classification and tifethe stellar rotation axis for HD 181943 is extremely low
bolometric luminosity butits error farsin s was not determined (: < 12°), and thus, the observed light variability can not be
specifically for HR 1362 but was estimated from the errors diie to rotational modulation but must be due to some cyclic
other G and K stars in the sample of De Medeiros ef al. (1995f)ot variation. Such variations are seen on almost every spotted
having larger sin i's than HR 1362 and is likely just a lowerstar with along enough photometric data base (compare with the
limit. Nevertheless, a G8IV-III star would be expected to haveraany stars in the sample of, e.g., Strassmeier letal. 1997b). The
radius of 5-8 R and the hypothesis that the photometric ligHight variation of HR 1362 is very smooth and very well defined
is modulated by the stellar rotation period seems plausible. as compared to HD 181943 where a seasonal scatteét @5 0
is present. Also, our light curves of HR 1362 do not contain a
high-frequency signal due to an undetected (few days) period
that could be interpreted as the true rotation period. Due to its
The adopted parameters of HR 1362, given in Table 1, pldogv lithium abundance, approximately the solar value, a pre-
the star on the HR diagram as indicated by the cross i Fignfain-sequence state for HR 1362 is very unlikely while, on the
The size of the cross corresponds to the uncertainties of dwntrary, HD 181943 shows much stronger lithium (Strassmeier
respective parameters. 1991).

Evolutionary tracks assuming solar metallicity taken from
Schaller etal.[(1992) for two different stellar masses are algo
plotted as solid lines. The position of HR 1362 relative to’
these tracks suggests a mass of 1.85@ brmally £0.05 M;). From the data presented in this paper we can now put relatively
When evolved backwards to the main sequence it falls intss&ingent error bars on the photometric period and on the ro-
region where several Ap stars with kiloGauss magnetic fieltitional velocity, while the Hipparcos parallax tightly restricts
are observed (e. g. Hubrig et al. 1998). The present positiontieé luminosity. The remaining discrepancy between stellar radii
HR 1362, close to the base of the giant branch, indicates vitem the rotational quantities and from the bolometric luminos-

4.6. Evolutionary status and comparison with HD 181943
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ity is primarily due the errorim sin i, but also due to errors inthethe present state), arg{MS) ~3 kG. Such values are not un-
effective temperature, the unknown true “unspotted” magnitudsual among magnetic Ap stars.

(enters intany — My;), and the amount of interstellar absorp-

tion. We conclude that the light variations of HR 1362 are caus8gknowledgementsiVe thank A. Washttl for obtaining additional

by rotational modulation of a spotted photosphere and that ﬁ;@c_tra fo_r us at KPNO and Frank Fekel for several discussions con-
inclination of the stellar rotation axis must be nea=90° to cerning this star. The comments from the referee, Dr. Carol Ambruster,

. . . are also highly appreciated. KGS is very grateful to the Austrian Sci-
bring various parameters into agreement. Thus, HR 1362 %ce Foundation for support under grants S7301-AST and S7302-AST.
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in the Cait H&K sample of Strassmeier et al. (1994). The commnost recently through NASA grants NCC2-977 and NCC5-228, and
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also suggests mostly low-latitude spots on the stellar surfgeet under grant KBN 2P030 010 12. Finally, we all thank L. Boyd and
and probably excludes an asymmetric polar spot since th&€dpand for maintaining our APTs at Fairborn Observatory.
spots can not significantly contribute to the rotational modu-
lation because of the large foreshortening angle. Low-latitugg.¢arances
spots are also in agreement with the observation that the small-
est amplitudes are seen when the star is brightest and the lar§e¥é L.J., Genet R.M., Hall D.S., et al., 1985, IBVS 2696
amplitudes are seen when the star is faintest. utispoto G., 1997, A&AS 121, 369
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