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LOT Observations of the H I Deficient Interacting Galaxies
G0248+430

Chorng-Yuan Hwang and Shwu-Huey Chiou
Graduate Institute of Astronomy, National Central University

We have taken optical images of the QSO galaxy-pair 0248+430 with the Lulin One-Meter Telescope
(LOT) of the NCU Lulin observatory. The QSO Q0248+430 (zem =1.313) has been found to show two metal
absorption-line systems at redshifts z,~0.052, which are consistent with the redshift of a foreground luminous
infrared galaxy G0248+430, which is 15” (~11 h™ kpc) away. The velocity-integrated moment map of the CO
emission and the optical image are shown in Figure 1. In our observations, the position of the peak intensity of
the CO emission is different from the positions of the double nuclei of the galaxy system in the optical. There is
only one peak intensity visible from the integrated moment map. This might indicate that the molecular gas of
the two merging galaxies has been disturbed and merged during the merging process and is not completely
concentrated to the nuclei of the individual galaxies. These results have been published in the Astrophysical
Journal 2004 January 1 isssue.
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Fig. 1—Optical image and CO moment map of the QSO galaxy pair
Q0248+430/G0248+430. The contours show the optical R-band image and the gray scale
represent the CO moment map. The resolution of the CO map is about 2”x2”. The QSO
Q0248+430 is located at around R.A.=2"51"34°5 and Dec.=+43°15’16”. Both
Q0248+430 and G0248+430 are not resolved in the CO map. The peak emission of
G0248+430 is near the middle of the two optical nuclei.
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LOT Participation of the Whole-Earth Telescope (WET) Campaign

W.P. Chen® ([ffit ) , C.W. Chen® (Fjiiz) ,
H.C.Lin' (F48) &Y. S. LiY? (ZyEHE)
! Graduate Institute of Astronomy, NCU, Taiwan
2 Institute of Astronomy and Astrophysics, Academia Sinica, Taiwan

In response to an invitation from Prof Steve Kawala and Don Kurtz, the LOT made its luminous debut
in August/September 2003 in a Whole-Earth Telescope observing campaign (http://wet.iitap.iastate.edu/).

The campaign, called xcov23 (for extended coverage), the 23rd global monitoring effort for the
consortium, selected KPD 1930+2752 as its target. This relatively bright star (V < 14 mag) is a pulsating
sub-dwarf B star with a rich period spectrum, which in turn is in a short period (~ 2h17m) close binary
system with the companion likely being a white dwarf. Radial velocity measurements indicate that the total
mass of the system exceeds the Chandrasekhar limit, making KPD 1930+2752 the first (non-X-ray source)
candidate for a Type la supernova progenitor (http://wet.iitap.iastate.edu/xcov23/kpd1930/scijust/index.html).

Lulin is not a formal member of the WET collaboration, though its west-Pacific geographic location
makes it a valuable partner. We were granted observing time from August 21 to 28, and only the night of
the 24th was marred by heavy clouds because of a typhoon so no data were obtained. In addition to KPD
1930+2752, we also observed one of the secondary targets, HS 2201+2610 for about a couple hours at the
end of the night, when the primary target became too low on the sky. The data were processed and the
photometry sent to the Headquarter after each evening. All the raw data were sent to the PI in September.
We have been formally invited to participated in the future WET runs.
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KPD 1930+2752
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Optical observation of AM Canum Venaticorum systems

Rui-Ching Chao & Chorng-Yuan Hwang
Graduate Institute of Astronomy, National Central University

We have observed several AM CVn sources in 2003. We have finished reducing the observed data. We
show some of the light curves from previous LOT observations. We found that our targets exhibit some
particular variations that are inconsistent with current AM CVn models. These primary results thus seem very
interesting, however, is not very conclusive.

CR Boo is the prototype of the helium dwarf novae, which show very frequent outbursts and
superoutburst. Kato et al. (2000) showed that the overall light behavior of CR Boo is well represented by a
supercycle of 46.3 days. In our observation, the behavior of CR Boo is very interesting. We found that our
target exhibits a particular large variation in its light curve from the May 11-13, besides normal orbital and
superhump variations. It is unclear why the magnitudes have such a large decrement in these three days. Such
fast and large variations senses inconsistent with current AM CVn models. We can analysis the information
of accretion disk or outburst if we have more data and get multiple bands.

CR_Boa CRBow
T I B e e N s S e

180 4 el ﬁ

1850 1 1 L 1 1 wsC | | 1 1
505 510 s 7215 7i0

720
HUD 24527000+ (Saye)
CR_Bog

T

500
HID Z452700.0+ {daye)
CR_Boa

T

- » 1= b3
;f % ; |=-7c§— {Bﬂﬂ}’ﬁ@;

L 1 E E

. 'M:_ _: g xigﬂlf ﬁ{{iﬁf T 1 E
o 13 3
Foud- Sk 3 E;i; E
' 1 E

ol . ¥ e ;ﬁ;{ E

1380 1385 1370 1376 1380 135 130.0 115.08 115.02 1141

| 1508 11510 1512
HIDG 24527000+ (deys)

0s 11508
HiD 24527000+ {doys)

AM Canum Venaticorum (AM CVNn) stars are very blue objects, showing only He I and, occasionally He 11
features, which can vary from absorption to emission, in the optical spectra, and show features from heavier
elements in the UV spectra (Solheim 1993). Paczynski (1967) proposed that such a system might be a pair of
white dwarfs in a very tight orbit. The theory of general relativity predicts that such a system would emit
gravitational waves and loose angular momentum; this drives mass transfer from the lower-mass white dwarf
to its companion. Most of them were found to have orbital periods between 15 and 45 minutes. In addition
they all display some modulation frequencies, which are believed to be related to the fundamental periods
(Solheim and Provencal 1998).
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LOT Observations for LMXBs

Mike Yang & Yi Chou
Graduated Institute of Astronomy, National Central University

LMXB Observations at Lulin Observatory
The purpose of our project is to study the variations of low mass x-ray binaries (LMXBs). Since the
targets are usually very dim (16 to 20 in magnitude), a high sensitivity telescope is required. Owing to the
good weather condition, the low sky background and the proper location, Lulin Observatory is one of the best
sites around the world for the project. According to the test results from Alfred B. C. Chen the limit
magnitude of LOT is about 21 for 6.3 minutes exposure (R band). Thus, LOT is a suitable facility for our
studies.

CCD Conditions
Three kinds of CCDs, FLI 1024s (Finger Laker), AP8 (Apogee), and Pl 1300B (Princeton) have been
applied to LOT for our observations in 2003. The FLI 1024s CCD was adopted at the beginning of the year.
We found there were obvious patterns which cannot be completely removed in dark frames. We therefore
switched to AP8 to acquire better image qualities in our April observations. The dark frames of AP8 CCD
were better than FLI, but the bias (zero) frames had several warm columns which was able be removed from
our object frames by subtracting the averaged dark frames.

AP8 and FLI have nearly equal readout time (~40 seconds). The Pl 1300B CCD was online in June,
2003. P1 CCD has two basic readout modes: fast and slow. The readout times for fast and slow modes are 2
seconds and 35 seconds respectively. With fast mode, we can have better time resolution to study the fast
variations of our sources. But, unfortunately, it malfunctioned in October, 2003. In addition to the PI
1300B camera, a new CCD camera Apogee U42 is expected to be online for the new season. Also a new
set of Bessel BVRI filters and a high-quality H-alpha filter --- all with their transmission curves scanned
already in the lab --- will be available. Thus, we believe more valuable results can be yielded in next year’s
observations. The LOT observations for out project in 2003 are briefly summarized as the following table.

Table of Observations in 2003

Object R.A. Dec. Status Mag SIN R
Jan Feb Mar May | Jun Jul Aug | Oct | Dec
J0422+32 04:21:43 | +32:47:24 | 300s R ~]€,2 25 20-22
KV UMa 11:18:11 | +48:02:13 300s ~18.8 =ill5 18-22,24- 14 6-8 20-22
RIV R 25
MS1603+2 | 16:05:46 | +00:35:06 | 500sR | ~19.4 | ~20 30,3 1 2
600 R 1
~17.1
GX 9+9 17:31:44 | -16:57:42 | 120sV ~1% 8 6-8
\%
V4743 Sgr 19:01:09 | -22:00:45 30s V ~6.5V | ~190 26-3 1,2
0 1
Agl X-1 19:11:16 | +00:35:06 300s ~19.2 | ~15 14,16,1 | 6-8 2
R/V Vv 7
V1405 Agl 19:18:42 | -05:14:11 | 300sV | ~21V 6-8
X1916-053 | 19:18:48 | -05:14:09 | 600sV | ~21V | ~10 26-3 | 12
1
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Preliminary Results of Observations

Some of our preliminary results, especially for the results of KV UMa and MS1603.6+2600, are shown

in this section.
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Fig 1. Lightcurve of KV UMa observed during Feb. 18 to May. 8.
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Fig 2. Ellipsoidal Modulation of KV UMa

The ellipsoidal modulation, a kind of orbital modulation profiles for close binaries, can be clearly seen
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Fig 3. Folded Lightcurve of KV UMa

The ellinsoidal modulation is sianificant.
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Light Curea of ME1603.6+2600 (R Band)
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Fig 5. Folded Lightcurve of MS1603.6+2600
From the diagram, the folded lightcurve is very similar to the one obtained by Morris (1990).

Summary
From the results shown in previous section, the orbital modulations of LMXBs can be significantly
detected, even for the sources as dim as MS1603.6+2600 (mag 19.4). Therefore, we conclude that the LOT is
appropriate for the LMXB optical observations. On the other hand, the network is more and more important
for the science studies. We expect a faster and more stable network system can be constructed at the Lulin
observatory in future.
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CCD Photometric Study of Open Clusters

C. W. Chen ({@%’}%&) & W. P. Chen ([t 54)
Graduate Institute of Astronomy, National Central University

Open clusters are useful tools to probe the structure, chemical evolution and star formation history of the
Milky Way galaxy, as they distribute throughout the galactic disk and have ages in a wide range (a few Myrs
to several Gyrs). Among the 1637 open clusters cataloged, only one-third (597) have age and distance
determinations. We have embarked on an observing project to collect imaging photometry of several
hundred poorly studied open clusters. Upon completion our result will contribute significantly to the open
cluster sample, which in turns aid to the Galactic studies.

In 2003, a total of 107 open clusters with poor age and distance determinations were observed with the
LOT in 21 nights. Development of a pipeline to process the imaging photometry is near completion, and
we expect to fully reduce the data by early spring of 2004.

In addition, we are in collaboration with Shanghai Observatory (ShAO), which has proper motion data
of some Galactic star clusters with a baseline of 80 years. Cluster membership can be identified, hence
rendering a well defined main sequence and giant branch to determine the age and distance. Figure 1
illustrates how cluster members (provided by ShAQO) may be used to constrain the main-sequence fitting in
the CMD of NGC 7380 obtained by the LOT. The crosses present the most probable members, which due
to the limiting sensitivity of the ShAO photographic plates are all on the upper main sequence. The distance
of NGC 7380, as found in the literature, ranges from 1.4 to 3.8 kpc, not a surprise given the scattered CMD.
With membership information, we estimate the distance to be 2.910.4 pc. We are also collaborating with
Lithuanian colleagues to measure the radial velocities of some of the brightest stars in the region, thereby to
obtain the 3D kinematics to investigate the dynamical status of the cluster.
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Fig.1 CMD of NGC7380, with the zero-age main sequence, from
right to left, at a distance of 1.5, 2.4, 3.5 and 5 kpc, respectively.
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The Study of Selected Open Clusters and OB Associations

Hsieh-Hai Fu ( [f15%34 ) , Chih-Kang Wu (448 MT])
Hsiao-Er Chuang (jH:=/#2 ) , Hsiang-Yao Hsiao (###1#2 )
Department of Earth Sciences, National Taiwan Normal University

Observing state

Open clusters and OB associations are very important for understanding the structure, kinematics and
evolution of stars and our Milky-Way Galaxy. From the study of the OB associations and open clusters, the
location of the spiral arms in our Galaxy could be found, and the kinematics of gas and young stars will be
analyzed with the model. Finally, we have to understand the structure and evolution of stellar group and that
of our Galaxy.

The CCD photometry of open clusters are fundamental data that related to the distance, age, redden,
and other physical parameters. The selected samples of open clusters and OB associations are chosen by
their apparent size, age, and richness.  First of all, five young and five old open clusters are chosen to
observation now and next few years. Secondly, two fields are chosen for studying of local spiral arm.

Preliminary results
(1) Study of Distribution, Kinematics and Dynamics of Young Open Clusters
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(2) The CCD Photometry and Membership of Selected Young Open Clusters
The original (right side) CMD and magnitude corrected by color index of NGC 7142. Calibrated B
and V magnitude from the data of G. Crinklaw et al.(1991, CCD Photometry of the Old Open Cluster
NGC 7142). The calibration equations are as follows.

V =v+2277-0.23(B-V),0, =+0.089
B=b+1472+0.218(B-V),0, =£0.070
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The V magnitude is down to about 20 with error less than 0.1 magnitude in 10 minutes exposure time.

The photometry can down to about 20 mag. within error less than 0.1 mag. in 10 min exposure. The
accuracy of photometry is acceptable, but not good enough. I will try to re-calibrate UBVRI magnitude
using UBVRI photometric standard stars worked by A. U. Landolt (1992) & Secondary UBV RI-CCD
standard stars worked by D. Galadi-Enriquez et al. (2000).

NGC7142 CMD
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Data reduction progress
1. Photometry of NGC 7142
| did photometry of UBVRI images by using DAOPHOT package in IRAF. But | just calibrated B
and V magnitude based on the paper of G. Crinklaw et al.(1991, CCD Photometry of the Old Open
Cluster NGC 7142). The calibration equations are as follows.

V =v+2.277-0.231(B-V), 0, =+0.089
B=b+1.472+0.218(B-V),o, = +0.070

The V magnitude is down to about 20 mag. with error less than 0.1 mag. in 10 min exposure time.
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The Morphology and Environment of Seyfert Galaxies

PR ET, RIS, TR

Graduate Institute of Astronomy, National Central University

Seyfert galaxies type 1 and 2 are generally believed to be of the same objects but viewed at different
inclination angles.  This has been supported by the polarimetric observation of some Seyfert 2 galaxies
which revealed Seyfert 1 signatures (Antonucci and Miller 1985). However, it has been conjectured that there are
some Seyfert galaxies which cannot be classified with this simple scenario.  To further study this hypothesis,
we propose to observe a large sample of Seyfert galaxies, including types 1, 2 and the intermediate ones, to
establish a database of the morphology and environment for Seyfert galaxies.

The relationship between AGN nuclear activity and its host galaxy, and also the relationship between
the nuclear activity and its environment, are important clues to understand how the AGN nuclear activity is
initiated.  Traditional properties, such as mass, luminosity, bulge-to-disk ratio, and colors have been used to
find their correlations with the nuclear activity. While the results are not conclusive, more properties have
been proposed for the study of possible connections with the nuclear activity. For example, whether the
presence of a bar or a dust lane leads to nuclear activity or not have been discussed (Barnes & Hernquist
1991; Ho et al. 1997; Hunt et al. 1999; Regan & Mulchaey 1999). In addition, it has been suggested that
interactions among galaxies may be the trigger of the nuclear activity. However, De Robertis et al. (1998)
have found that AGNs are not more likely to be associated with interaction than normal galaxies. Rather to
the contrary, Pastoriza et al. (1999), studying a sample of interacting galaxies, found that almost 40% of the
galaxies may host a low luminosity AGN. Thus the arguments for and against the role of interaction are
still being debated intensively.

We began this project in January, 2003. The 1% run (late Dec, 2002) has been totally wiped out by the
bad weather. In the next several runs (2"*-4™) we have obtained BVR images of roughly 40 Seyfert galaxies.
Some of the images are not useful because of the problem with the AP8 CCD. There are about 26 galaxies
so far whose observations are of adequate quality and can be included in the analysis. The images are still
being reduced right now (an example of BVR images of an object is attached), and we are trying to perform
differential photometry with field stars hoping to get a description of the luminosity profiles in various bands
of these galaxies via surface photometry.

Images from different bandpass of NGC7217 (20030829 exp.300s)
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LOT Participation in the Whole-Earth Blazar Telescope (WEBT)
Campaign

W.P.Chen ([fid 54) , H. C. Lin (#4#) , Chang, M. H. (3=f#r) ,
S. Takahashi (ﬁﬁﬁﬁ"«) , Z. Y. Lin (PFRIZ ) |, A. Hojaev,
Wing Ip (#'9<H) , C. W. Chen (Bﬁl\%ﬁ}%&)

Graduate Institute of Astronomy, NCU, Taiwan

We received a message on November 7, 2003 from Dr. Jochen Heidt of Landessternwarte Heidelberg,
soliciting participation in a Whole-Earth Blazar Telescope (WEBT) campaign. The extreme BL Lac object
S5 0716+714 was scheduled as the target for the INTEGRAL satellite during 10-18 November, 2003. A
campaign, organized by Prof S. Wagner, of ground-based optical and radio simultaneous observations was
called for and Lulin was invited to take part in the global monitoring effort. For the WEBT, see
http://www.to.astro.it/blazars/webt/.

We responded favorably and started to contact various observers of the LOT for possible participation.
At the end, three observing programs scheduled on the LOT were affected, and all agreed to contribute to
some extent. At the end, the following data were obtained toward the campaign:

Nov 08/09 14:30 one frame only for field identification
Nov 10/11 14:17 - 20:40  BVRI at beginning, BRI sequences followed
Nov 11/12 14:13 BVRI 60s x 3

Nov 12  18:37 - 19:45
Nov 13  19:50 - 20:29
Nov 14  17:30-20:38

Nov 15 (cloudy)

Nov 16 (cloudy)

Nov 17 100 minutes total in 2 sessions
Nov 18 one hour total in two sessions
Nov 19 one hour total in two sessions
Dec 02 one BVRI set, each 60s

The data are being processed by individual observers. We expect to collate and send the results
(processed images and differential photometry) to the PI by the first week of January 2004.
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Basic Characteristics of CCD Camera AP8 at Lulin Observatory

AT Kifilfi (KinosHITA Daisuke)* |
# %%5E (Huanc Kuivun), 5 F37 (WU Yuli), 38 5Kk (CHANG Yung-Hsin)' |
T #x (URATA Yuiji)t

RE93FE1H1H

Abstract

In order to evaluate the accuracy of the measure-
ments and basic characteristics of the instrument,
we have carried out a series of data acquisition with
1-m telescope and CCD camera “APS” at Lulin Ob-

servatory.

The gain. the readout noise, dark cur-
rent generation rate, the zero-point magnitudes, the
atmospheric extinction coefficients, and the color
terms of this imaging systemn has Deen estimated.

We will report preliminary results of our analysis.

1 Data Acquisition and Basic
Data Reduction

We have used l-m telescope and the CCD cam-
era APS at Lulin Observatory of National Central
University. The data was obtained with 1-m tele-
scope together with CCD eamera APS8 at Lulin Ob-
servatory of Natienal Central University of Taiwan.
The data acquisition was carried out on the second
half of the nights from 1 to 6 November, 2003, The
basic data reduction was performed using maily us-
ing IRAF which is the astronomical image analy-
sis software package developed and maintained by

NOAOQ (National Optical Astonomical Observatory

) R R S SR ) BT S R SR
#:, kinoshita@astro.nouedu.tw
Hoe v R i
R L SRS S RS [ R SR e
X
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of USA). In addition, NEKO (Yagi, 2002), which
is the image reduction software for mosaic CCD
data developed and maintained by the joint group
at NAQOJ (National Astronomical Observatory of

Japan) and the University of Tokyo, was also used.

- — 4
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Figure 1: The temperature of the CCD is plotted
against UT. The temperature is obtained from FITS
header. Only the data which temperature setting

was -45 degrees in Celsius were used.

2 Temperature Stability and
Bias

The stability of the temperature control is shown
in Figure 1. From 17:30 (UT) to 19:30 (UT) dome-
flathelds were taken. The median wvalues of bias
frames against time of observation are plotted in

Figure 2. There is fluctuation of several ADUs. The
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Figure 2: The median values of bias frames are plot-
ted as a function of observed time in U'T. The oper-
ating temperature of the CCD was set to -45 degrees
Celsius,

median values of biasg frames against the operating

temperature of the CCD are plotted in Figure 3.

3 Gain, Readout Noise and

Dark Current

We have obtained 10 bias frames and 10 Hatfield
frames to estimate the gain and the readout noise
of CCD. The exposure time of flatfield frames are
10 second in R-band. We used Janesick’s method
{(Howell. 2000]) for estimation. The gain is 4.4 4+ 0.4
e~ fADU and the readout noise is 15.7+4.7e~. The
dark current of the CCD corresponding 10, 20, 30,

Oty Tamguestors of CUD o )
Gl Al aad = i []

Siis Lurvid (APHE
£
L
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Figure 3: The median values of bias frames are plot-
ted as a function of the operating temperature of the

CCD.
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Figure 4: Generated dark current measurements are
plotted for various exposure times. The dotted line
is a linear fit to the data.

60, 120, 300, 600 second exposures at the cooling
temperature of —45°C were measured. The results
are shown in Figure 4. The linear fit vields 0.49
—45°C,

the CCD eorresponding 300 second exposures at the

e~ /pixel /sec at T = The dark current of
cooling temperature between 0°C and —45°C were
also measured. The temperature dependency of the
dark cwrrent is plotted in Figure 5. The dotted curve
is the fit by the formula [Howell, 2000)

(1)

: E,
D=CT? exp { ﬁ] .

Here, ' i3 a constant, T' is the temperature of the
CCD, and k is the Boltzmann constant. E,; is the

band gap energy for silicon, and expressed as

7.021 x 10472

E, = 1.1557 2)

g = 1108 + T @)

From the least square fit we have obtained ¢ =
5.13 x 10%. Using the formula

. q i ki -

.-'\'.=—CJ"?E'X — = . 1i

e f_,r”_r” P |: 2[3. } 3 {L ]

the dark current of Ny = 20 pA/em?/sec at the

room temperature of 20°C was estimated. Here, g
is the charge of electron, Phre, 15 the area of pixel
measured in cm®. The measurement from Apogee,
Inc. is 50 pA/em?/sec for T = 20°C.
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Figure 5: The dark current generation rate is shown
as a function of the operating temperature of the
CCD. The dotted curve is the fit using equation (1).

4 Photometric Calibration

The standard field SA98 was observed in order to
estimate transformation coefficients. We have used

tollowing formulae as transtformation equations,

Bua = Binu+Zp+ksX +Cp(B—V), (4)
Viteda = Vinmt+ Zv + kv X + Cyv(B - V), (5)
Rua = Rinst +Zr+krX +Cr(V —R), (6)
Ia = lpa+Zi+kiX+C1(V=1). (T

Here, Bag, Vi, Raas T are standard magnitudes,
Ban.t:! ]
tudes, X is airmass, (B — V), (V — R), V — I are
colors, respectively, We have fitted the data and de-

Vinsts Minsts Linse ave mstrumental magni-

termined the zero-point constants, g, Zv, Zr, Z7,
the color coefficients, C'g, Cy, Cg, Cf, the extine
tion coetficients, kg, by, kg, kr. For the photome-
try of standard stars, we have used the WCSTools
{Mink, 2003), the SExtractor (Bertin & Armmouts,
1996) and the packages astutil, daophot, apphot,
and photeal in NOAQ IRAF. First, the LST (Local
Sidereal Time) is caleulated using the UT (Universal
Time) in the header of FITS file and the longitude
of Lulin Observatory, and written into the header
of FITS file using the kevword ST by the commandd
sethead of WCSTools. Then the task setairmass
of astutil package of NOAQO IRAF was used to cal-
culate the effective airmass, and the value is writ-

ten into the header of FITS file using the keyword
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AIRMASS. The FWHM of stars are measured using
SExtractor. The stars are selected to satisfy (1) hav-
ing signal-to-noise ratio more than 50, {2) having
peak count smaller than 30,000 ADU, (3) having

elongation smaller than < 1.3, then the median

A
B
of FWHM is taken. The task dacfind of daophot
package is used to find the sources. Afrer these pro-
cedures, the photeal package is used to derive trans-
formation coefficients. First, mkimsets is used to
create the image set file, and mknobsfile is used to
create the observation file, Then, mkconfig is used
to define the transformation equations and specify
the catalog., Finally, fitparams is used to fit the
data and estimate the coeflicients. FEstimated zero-
point constants, color coefficients, and extinetion co-

etficients are also summarized in Table 1.

Table 1: The zero points, the color terms and ex-

tinction coeflicients are summarized.

Zero point Color term Extinction
{mag) (mag) (mag/airmass)

B 21994+ 0.03  0.035 £ 0.005 0.28 £0.02
V2197 £ 0.02  0.069 £ 0.004 0.20 £ 0.02
R 21.87+0.02 0.113+0.007 .15 £ 0.02
I 21274003 0.043 £ 0.005 .12 £ 0.02
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LOT 2003 = 7~ ENHIFH &1 — BT

LOT RHFrHIe g~ & AfhdEh = 7 50 [EHHIFT >~ Beh LOT BHIE= iy 250 1% - & ]
FEGFEE

BIH= | 20031 (1~3 5]) | 20031l (4~6 %] ) |2003I11 (7~9 =] ) |20031V (10~12 =] )| A&t
S 8 10 13 19 50
20031 @I = FTE!
No. Title Pl Observers
20031-01 |X Sk [1pY Superhump EJ%E?E*QEHEJJ/W‘L‘ Yi Chou Ting-Chang Yang,
S VR X-FPRL SRR ok SR Alfred Chen, C. P. Wu
20031-02 |Low-mass X-ray Binary monitoring program Alfred Chen Alfred Chen,
Chin-Ping Hu,
Wen-Yuan Wang
20031-03 |X-ray binaries ! Cataclysmic variables fi5 4 fliz6L |Chorng-Yuan j@i—ﬁﬁ
S FT Hwang
20031-04 |Photometric observations of Jovian Trojans Wing Ip Chiu-Wen Chen,
Zhi-Wei Zhang,
Juei-Hua Hu
20031-05 (The study of morphology in large size halossurrounding [Wing Ip E)%(’F‘I
planetary nebulae
20031-06 |Variability of Middle-Aged Open Clusters Wing Ip Juei-Hua Hu, Zhi-Wei
Zhang, Chiu-Wen
Chen
20031-07 |Photometric Monitoring of Galactic Open Clusters Wen Ping Chen |W. P. Chen, Chin-Wei
Chen, Hsu-Tai Lee
20031-08 |The Morphology and Environment of Seyfert Galaxies |Wei-Hsin Sun |W. H. Sun, Szu-Ying
Wu, An-Zhen Chen
200311 g =FIE!
No. Title Pl Observers
200311-01 [Study of young stars and stellar clusters A, T | BA
200311-02 |Lightcurve observations of Karin-family asteroids REES A e, FE 2 X
200311-03 |Optical observation of AM Canum Venaticorum systems | &' £ Vi SR
200311-04 [Studies and Observations of X-ray Binaries fﬁji’]ﬂ WEE, .,
i
200311-05 |Search for Exoplanets B A e
200311-06 |Studying on the T Tauri stars photometric observations |4 ><*H YiplEs, A
200311-07 |CCD Imaging Photometry of Galactic Open Clusters MY 5 P 5, [@fﬁfg v,
Kaushar Sanchawala
200311-08 |Photometric Monitoring of Cataclysmic Variable ER MY 5 Py 5, 5
UMa BT
200311-10 [The Morphology and Environment of Seyfert Galaxies |+ 7€ FEREdT, Jd LAY,
J g
200311-11 |Low-mass X-ray Binary monitoring program THUPYE PP, EE,
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il
200311-12 | The Study of Extended Halos of Edge-on Galaxies B oH JIRN (L RN
200311 BHAEE = !
No. Title Pl Observers
2003111-01|Study of Distribution, Kinematics and Dynamics of [FI5E LN =T
Open Clusters
2003111-02|Studies and Observations of X-ray Binaries rﬁjﬁq e, A,
F“.EJ\%? =
2003111-03|Search for Exoplanets in open clusters BT pf,EJEﬁ.JlLai
2003111-04|Lightcurve observations of Karin-family asteroids ﬁgﬁﬁ] 7 'ﬁgj : |7 ‘F‘[E TRES
[ i
2003111-05 S i 210 (S ads b o7 i B TERG
2003111-06| Time-series Photometric Study and Tomographic N YipLEs
Imaging of Fast-Rotating WTTSs : Wa Oph3
2003111-07|Target Opportunity Observation of GRB follow-up BT ‘F"’[[ 5 AET ke
Observation =
2003111-08|Optical observation of AM Canum Venaticorum :FF[[ AR j@fﬁﬁj
systems.
2003111-09|Open Clusters as Probes of Galactic Disk [ﬁﬁiéﬁ 2 (15 ﬁw 34
2003111-10| The Morphology and Environment of Seyfert Galaxies |*5xt#r e %E’? RIS
Ffi g
2003111-11|Asteroseismology of the Pulsating sdB star and M 4 PRIY 54, AEAE
Suspected SNe la Progenitor KPD 1930+2752 : A
Whole Earth Telescope Campaign
2003111-12 Degp narrow bands imaging survey of nearby HIl & EF,J i % EF,J I
regions
2003I11-13|Study of young Galactic open clusters PR BT PR
20031V EIHIEF !
No. |[Title PI Observers
2003IV-1 MQE Pr_o_gram for Promoting Aca_demic Excellence of %ﬁ%’fﬁ% %ﬁii%
Universities Advanced Technologies for
Telecommunications (B) :
Communications and Networking Technologies (B2 )
20031V-2 |Superhump of CV V1159 Orionis [FEALEN f(] fqig}j = 3,
Fféﬁ
20031V-3 |CCD Imaging Photometry of Poorly Studied Open My méﬁﬁ&
Clusters
20031V-4 |Photometric Monitoring of Cataclysmic Variable IR My f‘ﬁ“ﬁﬁ%\, fﬁjﬁq,
Gem 47
2003I1V-5 |Supernova Search and Follow-up Observations i | B %}, N EN
ﬁﬁw B, R
20031V-6 |Target of Opportunity of GRB and XRF follow-up BoRTH ‘F”[ KE HET R,
observation =) #
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20031V-7

Basic Properties of LOT/P11300B System

EONR

RS e
RIS, TR,

TR HE v
2003IV-8 [Narrow-banded Imaging Observations of short-period |5t »<%fi FRRUSS, $he
comet 2P/Encke and new bright comet C/2002 T7
(LINEAR)
2003IV-9 |Narrow-Band Imaging Observations of Bright-Rimmed |[ifi< 54 & Eﬁi[ﬁ
Clouds in the Orion Molecular Clouds
20031V-10|Studies and Observations of X-ray Binaries rﬁjﬁq ME=RE, T,
it
20031V-11| (1) Study 5 Old Open Clusters with age between 10° to|{Fi %4 EET I
10" years
(1) The OB association on the selected direction of
Cass OB14 and Mon OB2
20031V-12|Optical observation of AM Canum \Venaticorum ‘F“h R j@fﬁjﬁ
systems.
20031V-13|Time-series Photometric Study and Tomographic BoRTH BLELER, [@ﬁ@q’ﬁ
Imaging of Fast-Rotating WTTSs
20031V-14|An Optical Search of Jets in Seyfert and Radio Galaxies |+s&8r BERIES
20031V-15|The Morphology and Environment of Seyfert Galaxies |+75& S
20031V-16|XRF020903 follow-up observation BT :Ft[[ K5 OAET R,
=)
20031V-17|Search for Exoplanets in Open Clusters B oH B
20031V-18| AT 7 BUF ¢ S 1 RIS 4 T AR |8 FENT
71
7F)T
20031V-19|Lightcurve observations of Karin-family asteroids ﬁgﬂﬁ % ﬁ,ljﬁ %, ?[E b3,
R

46




LOT 2003 Filter Set Transmission Curves

Yu-Jen Huang ‘F“[[‘F'é.[': (Astronomy/NCU), C. C. Lee % 1[I (Optical Science Institute/ NCU) & Wen-Ping
Chen [ 54 (Astronomy/NCU)

A new set of research-grade optical filters, in broad Bessel B, V, R, and | bands and in narrow H-alpha band,
have been acquired in the fall of 2003. They were manufactured by David Marcus of Custom Scientific, Inc.
(3852 North 15™ Avenue, Phoenix, AZ 85015 USA; phone 602-200-9200, fax 602-200-9206 with the invoice
No. 6182B. Each filter measures 50 x 50 mm, and comes with a transmission curve.

Their transmission responses were measured in November and December of 2003 at the Institute of Optical
Sciences. The principle of the spectrometer used is illustrated as Figure 1.

filter
<~
\ 1/
\ / > »
[\]
= == ==
?Iluminant turntable detector

Figure 1 The filter is fixed on the turntable. We can change incidence from the adjustable
turntable. The light radiates from the bulb, and passes through the filter into the detector. The
instrument can change the different kinds of bulb in order to measure the different ranges of
bands.

Figure 2 and figure 3 are the original curves in narrow H-alpha band, and in broad Bessel B, V, R, and |
bands. Both Figure 4 and figure 5 are the measured transmission curves of the narrow H-alpha band’s filter
from different sides of the filter (film side and mirror side), and for different incident angles. Figure 6
shows the measured transmission curves in broad Bessel B, V, R, and | bands.
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Figure 2 The manufacturer-provided transmission curve of the filter, in narrow H-alpha

band.
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Figure 3 The origi transmission curves of the filters, in broad Bessel B, V, R,

and | bands.
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Figure 4 The measured transmission curves of the H-alpha filter on the film side, with incidence
angles of 0, 10, and 15 degrees, respectively.
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Figure 5 The measured transmission curves of the H-alpha filter on the mirror side, with
incidence angles of 0 and 10 degrees.
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Figure 5 The measured transmission curves of the filters in Bessel B, V, R and
| bands
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TAOS at Lulin in 2003

S. K. King®(£ 2 &), C. Alcock®, T. Axelrod®, Y. I. Byun®, W. P. Chen®(fit =~ %), K. H. Cook', R. Dave”, J. Giammarco®, T. Lee®(%
* 1), M. Lehner®, C. Liang?, J. Lissauer", S. Marshall’, I. De Pater', R. Porrata’, J. Rice?, A. Wang® (;= i= #§), S. Y. Wang®(2 43 ),
C.Y. Wen®(:;g % %%) and Z. W. Zhang® (38 & =)

#Institute of Astronomy & Astrophysics Preparatory Office, Academia Sinica, Nankang, Taiwan, R.O.C.
® Department of Physics & Astronomy, University of Pennsylvania, U.S.A.

¢ Steward Observatory, University of Arizona, U.S.A.

9 Department of Astronomy, Yonsei University, Korea

¢ Institute of Astronomy, National Central University, Chung-Li, Taiwan, R.O.C.

fInstitute of Geophysics & Planetary Physics, Lawrence Livermore National Laboratory, U.S.A.

9 Department of Statistics, University of California, Berkeley, U.S.A.

"NASA Ames Research Center, U.S.A.

' Department of Astronomy, University of California, Berkeley, U.S.A.

TAOS project is collaboration among National Central University, Academia Sinica, Lawrence
Livermore National Laboratory (US), Yonsei University (Korea), and University of Pennsylvania (US). We
are planning to use four robotic telescopes to monitor a few thousand star simultaneously at a frequency
around 5 Hz to look for possible occultation event generated by kilometer size Trans-Neptunian objects at the
outskirt of our solar system. Base on the two telescopes set up in 2002 TAOS is still in its test phase. Various
kinds of hardware, software, interface, and systems integration were all under continuous operation and test.
Here are some important activities and progress at Lulin site in the past year.

1) Fiber network with Giga-rate connection from the TAOS control room at the old SLT building to all
four stations was set up. This connection also protects TAOS facilities from the frequent lightening
strike problem at Lulin.

2) The driving part of TAOS B enclosure was damaged and repaired. A new TAOS C lid was designed
and installed in spring (see figure). We're asking the help from ARL to work out a similar but more
reliable solution. A new pier for telescope was constructed on TAOS D site.

3) Automatic response to GCN alert to spot the afterglow of a gamma ray burst was tested successfully.
The fast slew rate and wide field angle make TAOS telescope a powerful machine for GRB research in
addition to the occultation survey.

4) Zipper mode software for our new SI-800 CCD camera was finished and tested. Using CCD camera
to conduct a large scale survey at a frequency around 5 Hz, TAOS is using an unusual technique for
data acquisition, namely, the zipper mode operation.  Please check TAOS website for a detail
explanation. Zipper mode test data from SI-800 was collected since June. It was shown that a fast
variable delta-Scuti star can also be monitored through this new technique (See W. P. Chen et al. in
Baltic Astronomy 2003, in press). A rough estimate of the amount of data (including zipper mode data)
we took is shown in Table 1.

5) Observation on selected star fields is done as a routine job to understand the characteristic of each
candidate field in each season. A star list of each field was generated systematically for its usage in
TAOS photometry in the future.

6) Simultaneously operating both telescopes was tested successfully. One major feature of TAOS is that
all telescopes are going to monitor the same patch of the sky simultaneously in order to reduce the
false alarm rate. An operation of two existing telescopes in such a robotic mode was tested successfully
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with a new implementation of a beta version of the data pipeline system.

Month | Total Test Data | Zipper Mode Data Month Total Total | Man-Day
(2003) (KByte) (KByte) (2003) | Man-Day | Nights | US team
1 1 51 17 13
2 684652 2 69 11 29
3 3 23 6 10
4 4840980 4 36 14 9
5 1045480 5 51 11 8
6 6342548 5333964 6 22 14 0
7 14094796 8437721 7 54 31 0
8 9461440 5251017 8 60 31 6
9 67277621 33079120 9 38 22 1
10 43475254 6124877 10 56 21 17
11 143971512 92516346 11 37 26 0
12 >191689086 >104932147 12 27+ 14+ 8

Table 1. The amount of test data taken in 2003.
Compressed data was estimated by
assuming a factor of 2.5 for recovery.
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Table 2. ASIAA team and US team's trip to
Lulin in 2003 (till 18 December).
NCU team’s trip is not included

here.
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EE SR ENEEHE (TEN)

Automated Earthshine Telescope at Lulin Observatory

Din-Yi Chou
National Tsing Hua University

The goal of the automated telescope at Mt. Lulin is to measure earthshine of the Moon (intensity of the
dark side of the Moon). This automated telescope at Lulin serves as a pilot telescope for the Taiwan
Earthshine Network (TEN), which will consist of several fully automated earthshine telescope deployed
around the world to measure long-term variations of the earth albedo.

Each automated telescope system will consist of the telescope, enclosure, and peripherals, such as the
weather station, remote monitoring, remote control, etc. We have set up a prototype automated telescope
system at the top of roof in physics building at Tsing Hua University. The automation of the telescope has
been tested. The integration of the enclosure and peripherals with the telescope is in process.

We set up an enclosure, similar to the one at Hsinchu, at Lulin in June 2003. But its quality is not as
good as the one at Hsinchu, and does not meet the requirement for Lulin. We removed it in September
2003.

With the experience at Hsinchu and Lulin, we have made significant modifications in design and
material for the enclosure. The mechanical job has been finished in early December. The electric and
electronic work is in process. The new model will be tested at the campus of Chung-Gung University
before moving to Lulin. It is expected to be installed at Lulin before March of 2004.

The TEN telescope system atop Physics Department building of NTHU.
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fii4 (Appendix)
SRl

LOT #3 EHE%F B hfH [E&‘[ J /1[ *\?1/ P I% . %E LA A F’?—;[ﬁfﬁ;"(http //www.astro.ncu.edu. tw/)
2004 = E[J}-I"" CEEI R & J2004A (1~ 6 F])~2004B (7~12 *]) [n > o LOT @NHIFHE
=3 F'lrf“ (TimeAIIocatlon Commlttee TAC) [lAE 5 60 ~ f59f 2 P H ffJJ F AR Y - TAC |2H%gE[l%pJ
Wuﬁ‘ .QIEI (SR F[ =~ Iiwftl‘fﬁéﬁﬂ?,

NCU/LULIN Im OBSERVING PROPOSAL

% Observing time is allocated on a 6-month basis, January-June( A ), and July-December( B ). The deadline
for each is the 15™ of the previous month, so, e.g., to request time in Jan-Jun, the proposal should be
received by Dec. 15.

% Proposal, either in Chinese or English, should be sent to the Time Allocation Committee, preferably via
email at tac_lulin@astro.ncu.edu.tw, or via post to Graduate Institute of Astronomy, National Central
University, 300 Jungda Road, Chung-Li 32054 Taiwan. Inquiry regarding observing requests or
instrumentation can be directed to the same email contact.

k< If time is granted, please make sure to fill out the Lulin Lodging Request Form (http :
IIwww.astro.ncu.edu.tw/slt/application.htm ) before the observing run.

& Sometimes a time-honored event may precede and interrupt an ongoing project. The observer will be
notified, and consulted for service observations if a mutual agreement can be reached.

Season : 2004A Requested Month (s) :

Principle Investigator : (in Chinese ) (in English)

Affiliation : Title :

Telephone : Fax : E-mail :

Postal Address :

Primary Observer : (in Chinese ) (in English)

Associate Observer : (in Chinese) (in English)
(in Chinese) (in English)

Title of the

Project

Abstract

Time Requested [How many nights requested in

- ?
this proposal? Dark Gray Any

How many more nights to
complete the project? Dark Gray Any
Dark : 7 nights around new moon; Bright : 7 nights around full moon; Gray : else
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If you have used Lulin facilities before, please indicate the kind of results you obtained, e.g.,
papers published based on Lulin data.

Instrument to be Used : CCD camera
If you intend to use your own instrument project, please specify here. Please contact
Observatory staff for technical help.

Is the requested time part of a student’s thesis research : Yes_  No___
Technical assistance needed at the telescope? Yes___ First Night Only__ No____
Transportation to Lulin needed? Yes_ No____

Scientific and technical justification (with additional sheets if necessary )
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Target List :  For each of your targets, list its name, rough coordinates, brightness ( magnitude ) , exposure
time (inseconds) and required S/N.

Name a (2000) /& (2000) | Mag/band Exp. SIN Remarks
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