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2 i:/� ���/���18;L�vÆrA�!p`G�Z�p`��o�Z�$�ep���5w����1�3v3gV
!�5
8�r�5�C��R�V	w�� (AxjAXE) sp/i [2]. _/Æip/�����/�dr+�0i���/�p�<N0pC^`��p_ 1 h 0f�Gzz�4q
 10 yr 0i��s/i[zF 0.001 magz`F 10 mag. 4<C/Nnp�����/�N�MGap��GapV8Gap 3�8;pa��Gap/�EN0�C/�<�M��</� (_4G* RR /�) VG�</� (_1z`%/�); �Ga/�pq�/iA+}G~i�<8}�om8Fq�8/�_'/* RV /����/�pp%=�_���,w�E
C��I���<A+}p�a�5Y�
F��/�p�7M�7`�pY
%~VAb/9r�%p-<�
3 {T_3 1 �tRp�4s� MACHO � Earth Resources Observation Systems (EROS)V OGLE pMQL��2��e<J8k=3}:[�76[ap�Y~U0�
6[apTK (Bul.) �`�j�W (LMC) Vz�j�W (SMC) *	r`op�$AA�nor��p/��<�8M�>� EROS p�<��^8BR�H�ie< EROS *	/��7pSf(8��%0�W�Q9p�<R��A�P EROS p�<�p��
MACHO V OGLE 
6[aTKV`z�j�WML*	r, 10 yr pAA�s`r`op�F��/�pAA�<�s�#6�
FOop�<*	rQ9pV
�7�Rr/�b�1qz*	r/��a��Kr2��hp/��<R�on0�4s�pSl_F�y
&4p�v�E*	r�4�BRSv!4p/��<�o+yT� All

Sky Automated Survey (ASAS) pGV�y��C ASAS p�<V
�ABg�>�p/�p�<jA(�`p8U}��W��C�A�Y ASAS p�<�jV� ASAS s�%o�FHR3Q58`�AA0��,p/�ymF(�qp`��)Mw 1 4$`p�<�W�p��/��<R
|r MACHO V OGLE p/��<�2 1 wPr!��-	�?6�}>$
Table 1 Main sky surveys about variables in the world

Project Sky Telescope Magnitude Filter Observing Interval Ref.

area diameter(m) range(mag) time (d)

MACHO Bul. MCs 1.27 13 ∼ 22 MACHO B & MACHO R 1992 ∼ 2000 1 ∼ 5 [3]

ASAS All sky 0.2 8 ∼ 15 V & I 1997 ∼ 1 ∼ 3 [4]

EROS I MCs 0.4 & 1 14 ∼ 22 EROS B & EROS R 1990 ∼ 1995 0.1 ∼ 10 [5]

EROS II MCs 1.5 14 ∼ 22 EROS B & EROS R 1996 ∼ 2003 0.1 ∼ 10 [6]

OGLE-I Bul. MCs 1 13 ∼ 22 V & I 1992 ∼ 1995 1 ∼ 3 [7]

OGLE-II Bul. MCs 1.3 13 ∼ 22 V & I 1997 ∼ 2000 1 ∼ 3 [8]

OGLE-III Bul. MCs 1.3 13 ∼ 22 V & I 2001 ∼ 2009 1 ∼ 3 [9]�� MCs xb|
l�Y
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3.1 MACHO xQ
MACHO p$Q�2�Mr�"6[�Y~p+0�`#K:����℄
�V	�#K�o~41$J) MACHO. MACHOs�� 1992, 7UG�AA�AAw"+4MM LMC p 40 8��� SMC p 3 8��0w6[aTKp 45 8���K�}<p�C6A 2 0!e� B 7�V R 7��8M�on0�C6p.�I1zp Kron-Cousinsa<p V V R (��,�;<pHR3�_�`e� Stromolo f4S)p+0;A 80 2048 × 2048 CCD �9na<p 1.27 m HR3��1pHR3d�N=
Sk [10],ipa<pd�N=ISk [11]VSk [12], 
�F MACHO s�pd�N=ISk [3].W�[Eif^ol 20 599 0/��<S
 1 , �0S
pS
�� MACHO MY/�(p,S�d�(\�Y MACHO ,S�N1�NO�#��R 7�V B 7�p���sv0w�<3�
�<3p(\�YrAAZ<�;Cx��R �s�B�s0w[Cs�<; 36 t��0/�+�A 1 000�ZAA~|�"+x�`S 7.5 yr (? 1 M:f��<S
:��?). MACHO �1p�<V
N0=ISk [13]. �<S
3Rp����s�Mr-F(��+�%�il Kron-Cousinsa<�p V V R �s�o0�iML<l 40=�	vy (zero point,0f:��p a0, b0),eCa� (color coefficient),eCPB~oa� (color air-mass coefficient, 0f:�� a1 + 0.022Xt, b1 + 0.004Xt) 0w5.o (chunk offset, co). �i�Lp2���_f	

R = RM,t + b0 + (b1 + 0.004Xt)(VM,t − RM,t) + co + 2.5 lg(ET ) , (1)

V = VM,t + a0 + (a1 + 0.022Xt)(VM,t − RM,t) + co + 2.5 lg(ET ) , (2)f2 M, t wp����s� ET �;Cx��8M+:�`�pACy_+07�A�<�}oA�!ep(s8N	�
F;<8F`ByCa�
F`B~o(�`pHX8�<�%0�k��y+;<,��5Y�z�i6�xbW�;<p�1":��(_ew�;<8Fv�`ByC(;<8Fv� Yang s [14] ;<rf��ip�i:�	
R = RM,t + 23.90 + 0.1825(VM,t − RM,t) , (3)

V = VM,t + 24.22 + 0.1804(VM,t − RM,t) . (4)

3.2 OGLE xQ
OGLE �+0
%�2M9MJ8k=3}:�h�Y~pG<s���j�WV6[aTK�E,��v��AAJ8k=3}:$
rp4M�`�j�WVz�j�Wp`�AN+�F6[41Dr=3}:�
6[aTKp`�aAN+�u~op60`�Dr=3}:�o 2�HXp=3C�p��^z�̀ SM 10−6, %0 OGLE*	rGx�AA[�ho��
�_oML��Drr`op/��<)M!D7�

1MACHO�>℄Q�MACHO Project Variable Star Catalog Search. I�V http://wwwmacho.anu.edu.

au



300 6 T �  52 CN_Eif^� OGLE �C/11Mr I <� II <0w III <��Co 3 <p/��<�/1�� 2.

� 1 MACHO �>T�*^
Fig. 1 The contents of a MACHO data file (Star 1.3562.17.txt)W�olp OGLE �<�Y	 OGLE II QFTKp, 20 CJ/�p�<0wQF`z�j�Wp, 6.8 CJ/��<� OGLE III QF`�j�WpG�</� 91 995J�4G* RR /� 24 906 J�`% II � 197 J��`%/� 83 J0w1z`%/�

3 361 J��F OGLE I p�</�Y_ OGLE II ��%0W�6�Af^ OGLE I p�<�_ OGLE II p�<���041A 2 0S
��4A 2 �
���+��0 magM
���+��0 flux M
���_ mag 
��S
��A 3 t�<��4MAAZ<� I/V 7��sv0w[C�_ flux 
��pS
��(A 3 t�<��4MAAZ<�p
zov0w[C��Fp
zopP38�^�e9N0!�p�o0a�p�<8_�s�<R<�yA�<�vM 99.99 p3��<8N��
_ OGLE III p�<���041pS
a�M�<S%/��(\I OGLE II p mag 
��S
p;�x 3 t�4MAAZ<� I/V 7��sw[C�? 2 M:f��<:��?�
2OGLE �>℄Q� OGLE On-line Photometry Databases. I�V http://ogle.astrouw.edu.pl
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� 2 OGLE �>T�*^�'+� OGLE II r flux d�T��>�x 1 ^r[=� JD2400000; D+�
OGLE III r�>T'T��>�x 1 ^r[=� JD2450000

Fig. 2 The contents of the OGLE data files. Left: “flux”-type file from OGLE II (LMC-SC15-174030,

OGLE050209.35-692330.8.flux) with the first column JD2400000; Right: “dat”-type file from OGLE III

(OGLE-LMC-LPV-12798.dat) with the first column JD24500003 2 3RrW��<R�p MACHO V OGLE �< _��F MACHO V OGLEs�AAp4M��6[aTK0w`z�j�W�%0on0�<R�+}A`o;;AAp`��? 3 -�+0f��N1M 05h02m09.25s NOM -69◦ 23′30.4′′ p+J/�_ MACHO V OGLE �3��A�<�> MACHO p ID M “1.3562.17”, OGLE II p�JM “LMC SC15 174030”, OGLE III p�JM “OGLE-LMC-LPV-12798”. oJ�p�</_? 1 ∼ 2 �)Mf�3R�? 3 MY/�pC/Nn�>�Mr�-
��W�� OGLE p I 7��sf.r 20 0�sF� MACHO p R 7����si.r 0.5 0�s�?�j3RrAAyp[C��o0f�P�
�r�<R
[p/�AAypb�� 2 2 -	yRW�6yR"Z
Table 2 Overview of the data in variable databases

Project MACHO OGLE II OGLE III

Sky area LMC+SMC+Bul. Bul. MCs LMC

Variable type RR Lyr Ceph LPV EB RRL+GB RR Lyr Ceph LPV Anomalous Ceph

Number 9485 1868 3049 6835 237 ∼200000 68000 24906 3361 91995 280

4 {TY8tI
4.1 xQ��KB�1lb�<R��ZF+0T��2p�<pA#tpvZ 3. %�h+0�<R�%;$p�<)��A^Ep�p���<R�8�YX<p�X�pom�Hp�<��<R�p�<�+�<+p��\U�/�i���wh���<Rn}p+0
%�p

3 G��MMySQL({1��M�O?� http://wenku.baidu.com/view/e9c4ab254b35eefdc8d33310.html
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g%�#n$~℄	�<PS
V�3�|��<PS
xW�[Eif^p�<�
FMACHO, �<pPS
��Pr2��^ (
? 1); 
F OGLE, �<PS
�Pr?vS
 (ps 
��V fits 
��S
) 0wV

p�<S
��3�|�Pr�<R�W��%p��/�p%A�^	N1�NO�/�a���<S
pQ|s�W�_})�3�|pxb�I}l�<PS
p�a�+;})r 6 0�3�|	 MACHO � OGLEII- TK (�s) �
OGLEII- TK (zo) � OGLEII-LMC � OGLEIII-SMC 0w OGLEIII-LMC, 3 3 :ftRr OGLEIII-LMC �3�|p 3 0f��

� 3 ;g1�rE1Oo�
Fig. 3 The light curves of an example variable2 3 	2m
 OGLEIII-LMC 6p 3 Æ

Table 3 The first three lines of the OGLEIII-LMC catalogue index

RA Dec Stars ID Files Source Location Type

‘04:37:18.96’ ‘-69:49:11.5’ ‘OGLE-LMC-ACEP-001’ ‘../...001.dat’ ‘OGLEIII’ ‘LMC’ ‘ACEP’

‘04:41:56.22’ ‘-66:51:59.1’ ‘OGLE-LMC-ACEP-002’ ‘../...002.dat’ ‘OGLEIII’ ‘LMC’ ‘ACEP’

‘04:43:16.03’ ‘-69:07:57.6’ ‘OGLE-LMC-ACEP-003’ ‘../...003.dat’ ‘OGLEIII’ ‘LMC’ ‘ACEP’_K�ev��<PS
V�3�|rZl+�W�+0�<R�#�W��<R�lf�`opx�6F$�^N+X�K8�
F��/��<R�[8;p�4s�o[p�<S
a�BR8;�PAp�^(28+$�_Y�o~8;/�p�^rZl+��}W�p�<RÆ"Y2p$℄��6F}W�p�<R+8	v*	ZP�9�%(+~}hVn}�o$8)l}W�p�<R6��-}<�6F(+�s`opx��
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4.2 xQV5eFxQk�%�h+0�u�<���g%U}z0*. [15]. 
g� “z1”, (��F%nP"~�<p�%�Zo
x�_�<����W��+0z1h�M+0�W�0z1�(20�_W�p�<R��A0fz1	`��< Star ��s�< Magnitude �zo�< Flux �AA?v ImagesV#� Notes. “��” ��)�olpA�z1p�^�_�_`��<o0z1��W�A`� ID �N1�NO�`�PS
Q|�[P�`�Q|�/�a�s���_ “�s�<” V “zo�<” z1��AAZ<V�szo0w[Ca����z1A+0Ga�#9��0z1)�%A+0L+2|��(�
ID, ID �z1p����L+p�+�p��N0�Av�i� ID )�%#v�
F+h#v98+/�(__ “`��<” z1��W�� StarID }3ML+2|��
YY+0`��(N0�Aa��<�i�)�%A StarID, 
F(_r0�<R��8l/i�
F�s�<wzo�<�AAZ<9N0)ML+2|��_�<����W�_L+2|�p��i�ifhn0-I+���M���z1p2|�W�N0�h�a��aA 2 �	+��++
:�_�<���<un3��+��+
��_�<���< “t�” [3��? 4 h�rW�p�<R�p�<���

� 4 �>Tr�>��
Fig. 4 The data model of database

4.3 MySQL �\xQV5sH
MySQL �+0FÆ Linux lMX�`Æp�h*p�<R�MySQLp:w^`L�iPF(pV�� Unix /� (�Y Linux) p MySQL _K�<e�{oa<B
O
8�w 3 ���a���p�
Fi_/1Ar�Z GPL p MySQL �%� MySQL}<�=iB�K I�ZA9��3 4 �/��<_+0 MySQL �<R�p\Ur}�(�P+#?}pt�3�pt��'3%5�pz1p����0t�A+0��w2�p�<a�VG��
F}< y�<a�pt�N0w}tpz�Qw0�.��0�D}�vpA}Q��z�Q3��vpz�yQ|�x float(9,2) pt3�'t ;A 9 Q��>� 2 Q�_z�yB*�
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�<Rn}N0��u�<���iM+0 SQL KBvZ�[
}3 MySQL �<R�_�kpML�A0fGa	z1KM3���KMt�L+2|�KM not null pt�_Y
�<R�KM
���a=�MA�s�4<? 4, _W�p��/��<R��W��A
:Fz1p 5 03/��4M	 star � magnitude � flux � notes V
images. 4<0iGa�W�olr_3 4 pY
�<R�2 4 yRW�℄262�a�GyR[


Table 4 Tables, attributions and data types of database

Table Attribution Data type Notes

Star StarID bigint(13) Primary key

Ra1 smallint(3)

Ra2 smallint(2)

Ra3 float(6,3)

Dec1 smallint(3)

Dec2 smallint(2)

Dec3 float(6,3)

RA varchar(20)

Decl varchar(20)

Name varchar(20) Foreign key

Location varchar(100)

Type varchar(10)

Position varchar(10)

Source varchar(10)

Magnitude JD bigint(13) Primary key

I/B/R/V float(6,3)

Error float(6,3)

StarID big(3) Foreign key

Flux JD bigint(13) Primary key

Flux float(6,3)

Error float(6,3)

StarID big(3) Foreign key

Notes Name varchar(20) Primary key

Remark varchar(100)

Images Name varchar(20) Primary key

Image varchar(20)

5 {TY8N`
5.1 LAMP�<R� LAMPb
zi�LAMP �w Linux+Apache+MySQL+PHP,o�+#F<[℄��*Eeom�ZApGPb
�%o��2��hpL��i�5MF$�
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�1��>Tr�j 305_+�}<�;ArT[T,p�\��;;#Kr+0E`p Web:<L�8) 4. o�+-GPpL�	 Linux �G�a<� Apache �$9<pE��ZA�MySQL�
ApFE�B
&�7�p�a�<R�PHP�z	p
x�%K �(�Pr��>(K p>Æ.q}o(pE�GÆ6�A}� LAMP p��w��e�+�p Linuxa<�lvK_b
R��i_E�iA^��L[&k_Y��I2|�y� Google�" “LAMP ��I2|” -+hlo~�L�
5.2 xQV5L^BxQb�_w 3 :���W�/1BKr
��/��<Rpn}�6Folr/��<RpY
�<R���i_y%�3 4 �iM SQL, 
���p�03��i+8 CREATE

TABLE KBxN�o~y�%_ MySQL �*	�
g�h+0�<R��J}M	
vari stars. �<Rp�hd�_f	

CREATE DATABASE vari stars

GRANT SELECT ON vari stars.* TO username@“%” IDENTIFIED BY “pass-

word”;0i 3 	d�W�r�<R vari stars 6F}3r}<mp<e� username 0w�� password. �hB�<R
��h3/�z�i OGLE V MACHO p�<S
-�
F`�p�s�zo�#��?vsp�<3/	+0 OGLE p mag
�S
��PrAAZ<��sw[C��� flux 
�S
�PrAAZ<�zow[C��� images 
�S
�Pr`��Jw?v���MACHO p txt
�S
a�Pr6�p�� (
?
1). %0W�y�%�h+03/�x`��<3/�W��o03/p�JPM stars:

CREATE TABLE stars (starid bigint(13) auto increment not null primary key,

ra1 smallint(3) not null,

ra2 smallint(2) not null,

ra3 float(6,3) not null,

dec1 smallint(3) not null,

dec2 smallint(2) not null,

dec3 float(6,3) not null,

ra varchar(20) not null,

dec varchar(20) not null,

name varchar(20) not null,

location varchar(100),

type varchar(10),

position varchar(10),

source varchar(10));

4LAMP ���M Introduce of LAMP. ?� http://baike.baidu.com/view/365086.htm
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 (0fd�h�r SQL S
C 2 	(\).

INSERT INTO stars (‘starid’, ‘ra1’, ‘ra2’, ‘ra3’, ‘dec1’, ‘dec2’, ‘dec3’, ‘ra’, ‘dec’,

‘name’, ‘position’, ‘type’, ‘source’, ‘location’)

VALUES

(1, 5, 1, 15.253, -69, 25, 59.440, ‘ 050115.253’, ‘ -692559.44’, ‘ Star 1.3319.10’, ‘

/files/ vstar/MACHO/1.3319.10. txt’, ‘’, ‘MACHO’, ‘’);

INSERT INTO stars

(‘starid’, ‘ra1’, ‘ra2’, ‘ra3’, ‘dec1’, ‘dec2’, ‘dec3’, ‘ra’, ‘dec’, ‘name’, ‘position’,

‘type’, ‘source’, ‘location’)

VALUES

(2, 5, 1, 26.237, -69, 22, 0.470, ‘ 050126.237’, ‘ -692200.47’, ‘ Star 1.3441.1031’, ‘

/files/ vstar/MACHO/1.3441.1031. txt’, ‘’, ‘MACHO’, ‘’);

6 {TY8v��<Rp}<+���_+_Ap"� (? 5 %�) �*	�5Y�W�< html K ,�r�<Rp�""��V
%
E`p PHP K ,�r�"pL��
FMr6�uA�W��`r PHP pg?L�R jpgraph 0-<eHl�<
:pC/Nn��1zL_? 6h���Rp�K_? 5w? 7. /��<R�""�N_!.t�`�4Sa�ZA�ol (=
 http:// 172. 16. 18. 75/search. html).

� 5 �>Tr�$$�X�' L$�
Fig. 5 Searching interface (left) and interface of main results (right) of database
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� 6 �>T�$r{M�
Fig. 6 Flow chart of database search

7 #OC��W�9M
��/��<p�v�f^0wrZ�e< LAMP zi
`o4S�<pB
I:<[�h�<R��-rW�
��/�p�<pnP0w
�a��/�p<}�~p�7��CW�/1e<o0�<R
`�j�Wp4G* RR �/�*	ra<p�\��K�Ss_�#� 5. 
W�p�<R(_8	ZP���[�<R�jl6�[�>&xL�4s�p/��<�
5Chen B Q, Jiang B W. Systematic Study of a Sample of RR Lyraes Stars in LMC. in preparation
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� 7 qe L$�
Fig. 7 Details of the results3 U � �
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Construction of Database for Pulsating Variable Stars

CHEN Bing-qiu YANG Ming JIANG Bi-wei
(Department of Astronomy, Beijing Normal University, Beijing 100875)

ABSTRACT A database for the pulsating variable stars is constructed for Chinese as-

tronomers to study the variable stars conveniently. The database includes about 230000 vari-

able stars in the Galactic bulge, LMC and SMC observed by the MACHO (MAssive Compact

Halo Objects) and OGLE (Optical Gravitational Lensing Experiment) projects at present.

The software used for the construction is LAMP, i.e., Linux+Apache+MySQL+PHP. A web

page is provided to search the photometric data and the light curve in the database through

the right ascension and declination of the object. More data will be incorporated into the

database.

Key words stars: variables: general, astronomical data bases: miscellaneous, Galaxy:

bulge, Magellanic Clouds


