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Abstract

Ohtsuka et al. (2006) performed both forward and backward 10,000-yr numerical integrations
of the Kustaanheimo-Stiefel regularized equation of motion for (3200) Phaethon and 2005 UD,
and pointed out that 2005 UD was probably the parent body of the daytime Sextantids meteor
stream. Thus, 2005 UD is very likely a large member of the Phaethon-Geminid stream complex.
We carried out photometric observations of 2005 UD using 1-m telescope at Lulin observatory,
and found the similarity of surface colors with (3200) Phaethon. We also detected the surface
color variation of 2005 UD during the rotation of the body. These observational results support
the hypothesis that 2005 UD is likely to be a fragment of (3200) Phaethon. Recently, we carried
out time-resolved spectroscopic observations of (3200) Phaethon using 1-m telescope at Lulin
observatory together with newly installed low dispersion spectrograph "Hiyoyu". The purpose
of the observation is to search for the surface inhomogeneity which may be a signature of the
split of (3200) Phaethon and 2005 UD. The data analysis is still undergoing and we present
the preliminary spectra. The Institute of Astronomy at National Central University is now
contructing a 2-m telescope at Lulin observatory. The �rst generation instrument we plan to
develop is the visible 4-color simultaneous imager. We report the current status of the telescope
contruction and the conceptual design of the instrument. The main scienti�c objective of 2-m
telescope at Lulin observatory is the extensive follow-up observations for Pan-STARRS project.
We also give the introduction to Pan-STARRS. Finally, we report current and future projects
of the Taiwanese astronomical community, and then show the future prospect for the planetary
sciences in Taiwan.
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Table 1: PS1 ��°{G8ÅA³hed¬zÂ���#aL*)é/Gß��

surveys �lters time given

3π Steradian Survey g', r', i', z', y 56%
Medium Deep Survey g', r', i', z', y 25%
Solar System Sweet Spot Survey r' 5%
Stellar Transit Survey i' 4%
Deep Survey of M31 g', r', i', z', y 2%
Calibration Fields g', r', i', z', y 2%
PI Discretionary Time 6%

Table 2: PS1 3π Steradian Survey G�¡� �� H AB � @ñ0? �d�

�lter bandpass zero-point mag. sky background exposure time 5σ limiting mag.
(nm) (mag) (mag/arcsec2) (sec) (mag)

g' 405-550 24.90 21.90 60 23.24
r' 552-689 25.15 20.86 38 22.71
i' 691-815 25.00 20.15 60 22.63
z' 815-915 24.63 19.26 30 21.59
y 967-1024 23.03 17.98 30 20.13

CCD4

CCD3

CCD1

CCD2

DM1
DM2

DM3

y filter

z’ filter

r’ filter

i’ filter

signal from telescope

M-Front2

MESSIA5

computer

r’ i’ z’ y

Figure 8: ø¸ 2-m�2ÕXG<
¦é���¸
ÀG°���{�Ä{��� ¶À�@Èk�ß

0�¸cG CCD �¸À@��2d� r', i', z', y
G¸
 G���kÍpDµd,A%@&d�


¦é���¸ÀHéd.G>hdNKG
Ã

Wk{ÒD[#2d GDTCC�±@�d�<


¦é���¸À@H�=bBNK#aL>È

NKG {ÒC
ÃWG)#D`!?�*)a�

C�WG�`]*)Ë�GÏê[UQ. ed�

,,@�*)Ë�GÄ�D=�?{�08��

eoG<
)ÈG3l@H� ¬zÂ��kU!

?\p[*)2d,A%»^@�d�08%<

?�Í=GNK G
ÃWkµd8ZDH�

Tc = (texp + tro) × Nband (1)

9*Gé/%^�.ed�,,@� Tc Heo

G3lDad<
)È@»^A .ed�é/@

�c� texp HL2AC��é/� tro H CCD
G¾Xw0é/� Nband H*)2d)È§Ê 

GW@�d�W8�<
¦é� ��¸Àk³X

2dñ�D»^ACd*)é/ Ts H�

Ts =
texp

Ethroughput
+ tro (2)

AÌ2,A%@&d�,,@� Ethroughput H�

{�Ä���¶À�G5 lkü�08Ë�@

�d�0� texp = 60 sec, tro = 8 sec, Nband = 4,
Ethroughput = 0.8 k[#2dA�<
¦é��
�¸À Dad*)Gj% 3.3 /1pË�%®�
,A%�$d�

<
¦é���¸À@H��{�Ä{���

¶À�DadÈG�ßD`!?�	 Ó
~2

CCD GãXDadò�ò#G�pG�Ð[6
G¸àA2d��ò λ ∼ 1µm @G±½Ë�
QE > 50% kè= CCD ��®k�X 2d,A
@�;G 2-m  �2ÕAGF9ZkAd�ò�
ò#G��pH� (1) =bB³NKG λ ∼ 1µm

5



äöG
�G�F� (2) ç
!r CBG�V
GNK� (3) ï�r]�Êµ¿§���CBG
æÃ�A®�D�dN KG®�G|�cCB

@�W%d&�� CCD G¾Xw0�ìD=�
?H�ñ§ G �N%cA½´1+k¶&�

M-Front2#aL Messia5k�X08�Aü!?
�d�

<
¦é���¸ÀG¦`H� 2008�D*)
�±ÓKG J� CCD��®G`È� 2009�
D CCD ��®G�¥Ù�#aL�±G~{�
2010 ��ZGçXê +� 2010 �G�2Õ ±
	 $b�Wc´e3D*)�±G�2ÕQG

1cä *kD#0?�d�

5 WWWAAAZZZ

c÷GÈ�«N%ÓH0W.Doò0?�dA

,f@�d��l�þXÁG 1-m �2Õ@=b
BNKG*)k�<?�d�W8�»�Á:d

SH Pan-STARRS J �D�`0?#c� 2008
�Qhc$b PS1 ��°{G���Dy���
a� ACd�.bD��l�ø¸N%cD 2-m
�2Õkm Á@�c� PS1 ��° {G��
*)DX�dD#@�d�Î5 2-m G�2ÕH
[0?d&C�2Õ@ HC�%� PS1 ��°
{AGçX�h4@�y�yG¸
�dw�Ç

 DCd a�o´0?�d�

References

[1] Kinoshita, D., Chen, C.-W., Lin, H.-C., Lin,
Z.-Y., Huang, K.-Y., Chang Y.-S., Chen, W.-
P., �Characteristics and Performance of the
CCD Photometric System at Lulin Observa-
tory�, 2005, ChJAA, Volume 5, pp. 315-326.

[2] Kinoshita, D., Ohtsuka, K., Sekiguchi, T.,
Watanabe, J., Ito, T., Arakida, H., Kasuga, T.,
Miyasaka, S., Nakamura, R., and Lin, H.-C.,
�Surface heterogeneity of 2005 UD from pho-
tometric observations�, 2007, A&A, 466, 1153-
1158.

[3] Ohtsuka, K., Sekiguchi, T., Kinoshita, D.,
Watanabe, J., �2005 UD and the Daytime Sex-
tantids�, 2005, Central Bureau Electronic Tele-
grams, 283, 1.

6


