
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5451 Konkoly ObservatoryBudapest22 September 2003HU ISSN 0374 { 0676
PHOTOMETRY OF HR 1817 AT TWO SITES WELL SEPARATEDIN LONGITUDEBUDDING, E.1;2; HECKERT, P.3; SOYDUGAN, F.2; SOYDUGAN, E.2; BAKIS�, V.2; BAKIS�, H.2;ERDEM, A.21 Carter National Observatory, PO Box 2909, Wellington, New Zealand2 Ulupinar Astrophysi
s Observatory, C�anakkale Onsekiz Mart University, TR-17100, C�anakkale, Turkey3 Western Carolina University, Collowhee, NC 28723, USA.email: ebudding�
omu.edu.tr
HR 1817 (HD 35850, HIP 25486) is a remarkably a
tive, young, relatively 
lose, rapidlyrotating, single solar-type star, whose relative brightness invites more intensive studyto help understand Sun-like stars. It has been estimated to have radius 1.18R�, mass1.15M�, vsini 50km/s, distan
e 26.8 p
 and an age of � 12Myr. This F7V star showsintense X-ray, extreme ultraviolet (EUV) emission and strong lithium abundan
e. (
f.e.g. Tagliaferri et al., 1997; Gagn�e et al., 1999). EUV data suggest that HR 1817 is in astate of 
ontinuous low-amplitude 
aring (Mathioudakis & Mullan, 1999; Zu
kerman etal., 2001).Strong surfa
e �elds were also measured using Zeeman Doppler Imaging (ZDI), togetherwith mi
rowave emission that �ts highly energized 
oronal models (Budding et al., 2002).These latter radio and spe
trometri
 studies indi
ated a period of around 1 day, or a littleless. Although HIPPARCOS photometry (ESA, 1998) 
on�rms photometri
 variability,with an amplitude of up to 0.08m in V, a photometri
 period was not yet obtained. For\spot" type variability, with a period 
lose to one whole day (Carter, 2003) (or, indeed,any integral number of days), it is diÆ
ult to establish a photometri
 period from anysingle observatory, sin
e a prominent ma
ula may 
hange its position before enough timehas elapsed for adequate phase 
overage. In this situation, a useful approa
h is to 
ombinephotometry from sites that are widely separated in longitude.We present here results of photometry of HR 1817, 
ombining data from MLO (long.�8h W) and UAO (long. �2h E) during a short 
ampaign 
arried out earlier this year.The diagrams show standardized BVR observations gathered at the two sites during the
entral interval Jan 14-25, 2003. They have been phased here with a 1-day trial periodand 
on�rm variability on this times
ale, with an expe
ted amplitude of around 0.05 mag(V). The fa
t that the next 
hange is 
omparable in B and V, but de�nitely less in R,
an be taken as a signi�
ant indi
ator of a ma
ulation type variation.The teles
opes used in this 
ampaign were the 40-
m f/10 Meade Cassegrain-S
hmidtteles
ope of the C�anakkale Onsekiz Mart University Ulupinar Astrophysi
s Observatory(UAO), with Opte
 Mark III photometer and the 61-
m teles
ope of Mt. Laguna Ob-servatory (MLO), using a Hamamatsu R943-02 pmt at 1450V. Redu
tions of the UAO
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instrumental sour
e data were made with the ATMEX1 software. Photometer 
alibrationpro
edures have followed regular lines, as spelled out in, for example, Henden & Kait
hu
k(1982) or Budding (1993). Individual points, at both observatories, were averaged from2 or 3, 10s integrations. Comparison star and sky readings were 
he
ked after, typi
ally3 readings of HR 1817.The UAO photometer has been 
alibrated with respe
t to a few dozen standard starobservations in the early months of 2003, yielding 
alibration 
oeÆ
ients � = {0.09 �0.01,�(B�V ) = +1.24 �0.03 and  (V �R) = 0.90 �0.03, in typi
al terminology (
f. Hardie,1962). Re
ent values for MLO are �(V ) = �0:09�0:01, �(B�V ) = 1:02 and  (V �R) =1.05. Although HR 1817 has V magnitude 6.2-6.3, the 
ount rates with the fa
ilities usedwere at most an order of magnitude less than those (�106 
ts/se
), at whi
h the instrumentmanual indi
ates dead time e�e
ts start to be dete
table. Sin
e both observatories used
omparisons of similar magnitudes, di�erential e�e
ts of brightness-related non-linearityshould be negligible.The main referen
e stars were HD 35643 (V = 7.28, B � V = 0.383) and HD 35591(V = 6.55, B�V = 1.084), the latter (
loser in magnitude) being used more frequently atMLO and the former (
loser in 
olour) being used more at UAO. Inter
omparisons of thedeterminations on these stars allow us to believe that the longitude separated measures
an be lined up at the 0.01 mag level of 
on�den
e. A similar proje
t, involving jointmonitoring of CG Cyg by MLO and another group in Turkey, allowed agreement aboutthe magnitude of the then-used 
omparison (BD+34Æ4216) to within 0.01 mag (
f. alsoMilone et al., 1979).Some additional short-term irregularity may also be present, as the s
atter, for thisbright a star, is greater than nominal photometri
 a

ura
ies would suggest (�0.005 magfrom simple Poissonian 
ounting statisti
s). UAO data from 2 Nov 2002 and 2 Mar 2003support variations of the same order and times
ale, but, as yet, there appears insuÆ
ienthigh quality 
overage to allow a 
lear photometri
 period to be established. The 2/3/03data (also plotted in the light 
urves) show a rise similar to that in the phase range�0.3-0.5, hen
e indi
ating a period quite 
lose to one whole day, or �30 min less thanthat, down to about 22 h, when 
oheren
e is lost among the separate data segments.The 2/11/02 data (not shown), do little other than 
on�rm the general magnitudes and
olours.This two-site 
ollaboration proved a useful experien
e in assessing the pra
ti
al pos-sibilities and qualities of the standardization of magnitudes. A third site, around, say,�10-12h E, 
ould have perhaps helped 
on�rm if the des
ending bran
h of the apparentma
ulation e�e
t observed at UAO as
ended at the expe
ted phase. Parallels 
ould bedrawn between HR 1817 and other a
tive 
ool dwarfs; for example, AB Dor, where multi-site, multiwavelength studies have allowed the building up of 3-dimensional modelling of astellar a
tive region (Collier-Cameron & Robinson, 1989). Photometry has an important
orroborative role to play in su
h studies, as well as providing independent data for modelparameters.A
knowledgements: We thank Prof. O. Demir
an for a
tive support and also Mr. A.Bulut for some 
alibration data. This work was partly supported by the Resear
h Fundof C�anakkale Onsekiz Mart University. PH re
eived support from the AAS Small GrantsProgram and generous amounts of observing time at MLO.

1Keskin, V., 2001, ATMEX, http://astronomy.s
i.ege.edu.tr/~keskinv/Software.html
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Figure 1. The MLO data appear here at later phases, as follows: triangle up, Jan 19; triangle down,Jan 22; 
ir
le, Jan 24; �lled 
ir
le, Jan 26. The UAO data, at the left, are similarly: box, Jan 14; �lledbox, Jan 15; 
ross, Jan 17; star, Mar 2.
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