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u��Bh0P (Bh�N 1◦)  %X
(Wide-Field Plate Archive) �� 1995 F 3 bmXJ CWPA 5.0(Catalogue of Wide Field Plate

Archive 5.0)[4] �/`um 345 �0PX 200 P��℄5
 19 ;y5.
 210 �	.�(�_�w %XP.�*Y%^ub^3~-V�#m (CDS) &vlT�K8~-0Pn�d� [5] 	xH�w�)M
u� WFPDB(Wide-Field Plate Database) �E��u;� 117 z~-
9
�(a 64 �}0P(XFn� (ayum0P( 30%) �/`0P#m(y%VH��Y�*`kt8W8�0P?tx8�b�~|(2p��_^Y���P���-�,	 2000 F ESO ℄0}s�N�_U�
9ita� PDS 1010 
,*�H�P Bamberg~-l<TM0�l Bamberg ( 1963−1971 F>e Boyden z�k=e Mount John 8��� San Miguel 	~( 30 000 }0P&v�
, [6] 	
2000 F IAU 7 5(�O��P~-V�) 7#(Z[#qu�
0P0�PVHO	TO

(PDPP) Æ�lw	TO( 3 �FF4� (PDPP Newsletter 2002, 2004, 2005) #����8b;��%(0P0�j℄PVHO	T(&u�	-IU�%~-lGu<T�\E�'nO+[2M~-�U0PVHO�.DC;y40�	f
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1) ?s-~-l0PX8K- Uccle ~-0P#m	l?s-Xz~-l (ROB) (�_A(0b�
� ROB �%z4o
9i8#eXzQ8�(2U8~-�U0P8�P�a 20 �}RL	l?s-�r(�wH�rNxo0PX�5X`(,F8+FiKV l
18◦C±0.1◦C 8 50% ±1% �L�dE 4 F-��	f0PVHO	P�	- 2000 F 3 bK- 9 �%z 16 )~-�zw} UDAPAC (Uccle Direct Astronomical Plate Archive Center)rN�H ROB lK-��)�
( 100 �}~-0P#�r 50 �}&v
,�
u&�K-0PVHO� #m	%���8(� ROB ?�� D4A(Digital Access to Aerial- and

Astro-photographic Archives) 
,*�Vr 2006 F 1 b!:8<Dw*` [8−10] 	
2)7$~-0P#m (North American Astronomical Photographic Plate Center, NAAPPC)	
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gah %zÆ	�( Pisgah ~-
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NAAPPC	w�4!��2?�X`X% NASA 8u$(+p�_#m�7��B,8B+�C\I���
5�+da% 11 148 m2 �AJP5El+b-(;E:[��K�n���a_8N℄!)	w�P.�
 300 �}~-0P�P.%71h�7h4�7}x0�0P(�)w
0�p:	�W{C~-l (DAO, Canada�1�MumJm�W~-0P&vVHO) !�VHOH(�WP�
w��Q* Michigan 0P-,� PARI[11−13] 	 2004 F 5b USNO G7E StarScan �F 1977−1995 F USNO P13~-l<T&v�:P��℄J�|�rN-L�( 3 500 }0P��F��H�!�a NAAPPC 0�	

3) 1�s 6 �~-l(0PX	+� 2003 F1�s 6 �~-l{<_C�0PVHOrN��=�~-l(0P�H��)iK0�	 Asiago ~-ll 1942−1997FY� 4 ��℄5�L� 77 928 }0P� Torino ~-ll 1923−1994FY� 3 ��℄5L�� 6 000 }0P� Catania ~-ll 1897−1992 FY� 3 ��℄5�L� 1950 }0P� Vaticana ~-ll 1894−1986FY� 4 ��℄5�L� 9 815 }0P�����~-C8��~-lJ 2 000}0P	.��J~-0P 97 693 }�[#�WP 31 524 }		f0P/` 1898 F~�pJ� 1910 F+h\p,0��*+F(0P [14,15] 	
4)+n��~-l (Harvard College Observatory, HCO)(0PX	wX0�� 1882−1989FY�a 600 000 }0P�ayum0P( 25%�[#�Yi=x�% 35.56 cm×43.18 cm 8

20.32 cm×25.4 cm (0P�k&iKa% 35 000 8 400 000 }	HN0Px��8V�P�;�Æl
 [
(�F*�5#}0P�F�z 1∼2 min �	��Pl 3 F�
,�iJ( HCO 0P [16,17] 	
�UJ>%�e� >38�	!"~-l�$%-F~-l�&% Sonneberg ~-l��Q( Ondrejov ~-l�R�^N�_~-
9i,EJ~-0PX [18] �[A|j℄	pSjXF,R�~rs�Pde�~-l8 PDPP (�"	
3 �2RXJQ*36F 19 ;y#$� 20 ;y 80 F�5HN CCD (?E��UnOl~-�_#-?E�a 150 F�dj�* 200 P�}0P (IAU PDPP 	TO�rumJ 300 �}0P) �k&S�M�-(~-
9	TXY*�oTE�MM�$�$H(~-
9	T!AJ(�(14	ez�UnO�l>�Ee�/8eTy,wQ��=kAJAjd���8s{�~p(u9� 20 ;y 80 F�=-A�_$�F% 23 mag (~|�LP.&vu~(	~�_	1900FRL( AC (Astrographic Catalogue).g 20 ;y 50 8 80F�( POSS I(Palomar

Observatory Sky Survey) � POSS II 8 SERC(Science and Engineering Research Council) ,	~�_rNE\E��U�_nO	�U�_nOi'(n�=M�E CCD &v�℄~|�_(a��!P.ENM��'J�~-Ry(
9	f> 20 ;y 80 F�5[
_")Fr(?E�0P(VHO	T0�l�%Gu��jY(�U�_PM��/F(�_��U�<-?ENM�~-
9�LJk(XM	-lH�l�^+r'L2(q)�
1) BphC�
9�uK=�FvBphC(/x_?	�sE AC pJ�d Tycho-

2[19,20] � UCAC[21] � ARIHIP[22] ,pJ#(FvV�	
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2) p�CCx�
9�uK=kXM(*4~|(/x#%�d	 2002FXM�Q�(L(R~| QUAOAR �[�bP[�p+p Charon U� (�8 1 250 km) �k(#%==H 1997 FH( CCD �_P 20 ;y 80 F� Charles Kowals L�p�C	~0PU�<x?(�#%x?HP.0� 20F� QUAOARSA(	1997F~�p+p S/1997 U1 8 S/1997

U2 (XM!Jk`(j℄ [23,24] 	
3) j+YZp�?p(Cx�
9	 Torres 8 Stefanik[25] i;�0Zp SS Lac (+Fq4 (/`�U�_��8M�(_��_��) �XMk2v�=&�	|CÆ�AFz4���&�<�%=0Zp( SS Lac %/ �0�[a(	 Girard ,} [26] EUB 83 F(

250 }0P8 HST (�_'$� 40 F+Y(8BZp Procyon(CMi α) (!���D�Ho�8~|_�#%iK�#'$(1p!�So<(3y	
4) Mj-�xF�F~| (Fp�AGN �kp|��p�γ 5�X �TZp,) (
9	HNM	f~|(
9�XM�kp8kkp�� Fresneau ,} [27] E(n~-l�PVP~-l8U��V~-l 130 }+F(f0P�_�p� Hollis ,} [28] sE 80 Fb Lowell~-l(f0P�}Qn(J� R Aqr pO�(�_���MO�F
(�r�) (a 100F) !P�:�_�)Uo�Hudec ,} [29] �*+n��0PX(����$&	W�5<	� Angione 8 Smith[30] sEj� 93 F(�_��
9℄CpC6 3C 273 (�Fu��XMk�l+Ya 16 F(�F!�	
5) U��N(
9	Griffin[31] sEjYdj(0P�Bp�W�_���}4m{�bFO(q4t�	�zUJ�PE+Ff0PPM��_U�<'$(
9q)�� Oppenheimer,} [32]E SSS l>~ep(0P�_����$m*�p�.�1$i8!(�l	f>um�~-Y%(0PVHO	T(uG8XYTE�k(
9q)8k(XM�SLBM	

4 �2RXJQ*pQ
20 ;y 70 F�_")Fr PDS (?E8 90 F� CCD ��EN~-�_�H�>~-�_&��VHO-�	HN 20 ;y 70 F�rd
nO℄TJR�U PDS �(�EW	=�::s��
l*`E VAX V ��#!;=��
�~-�_(VHOU�N|W�J	f> CCD (?E�XJ( PDS z�'kV�� USNO 8};� David Dunlap ~-lx&�XJ( PDS �?s- ROB ���� Cordoba��~-l8+n��~-l(k��8
 �
,*	kt(
,*P.�
}0PiJ(n�
,�sE CCD jP%qVHO�\	8b5E( CCD jPJ 3 'kt� 1) Ty�(jP�0P
,-iK� X 8 Y ^℄&v�_�/F% ±7∼20)µm ��F 20.32 cm×25.4 cm (0Pa 10∼20 min � 2) + CCD �(jP�	-M0P( X 8 Y ^℄
,�~�`=\b 11 µm ( 4 k×4 k ( CCD �#�C% 45 mm �
� CCD l0P
,p)C�	k
,*��&$� 3)TDI(Time Delay and

Integrate) ~�`�jPq\�NTy8+���� X ^℄( CCD Ty�	-!au� Y^℄�.f%)C(�\�	k CCD jP(
,*5ENf
�+p`�a�(�_*`
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,* APS, APM, PDS 1010 ,ENN7&k(f8!;�	f*`2?y3�/F���=
F���u
,&} 30 cm×30 cm (0Pz�( 24 h RL�MN
,��}0PV�U��	�(
F=7Y�H(�;�
 [
(
,!;=0PVHO(��	8b%v�-1JS�~-
9
�lGu	^+(
9�m��?E(J�>% >3~-l SuperCOSMOS\E 2048 pixel(T CCD�U
�2 hP
,&} 35 cm×35 cm ())u0P�$%-F~-l( StarScan \EW' CCD ��q\.�$[

,(8(�
, 24 cm×24 cm (0Paz 1 h 	Q*
 q�(UJ ROB ( D4A �
, 20 cm×20 cm(0Pa 1 h �+n��Æl
 
F�[(
,*�
, 35.56 cm×43.18 cm (0P%z
1∼2 min 	J 1 �}Yi7E0P�F*(j℄ (� AstroScan �_`E Recticon ��[jEE CCD �
,0P(Q�x�% 50 cm×50 cm) 	J#i�}(
,*E="(/F��K
,*�$��"(�� StarScan 8 D4A 	_�0P�p\�F(FO�P.E�E(
,* (� EPSON Expression 1680 Pro[43] � AgfaScan T5000[44] ,) 	e 1 �NCr��t?nx�+ a " d 6 �._9 �..� /h ^K1P

APM Cambridge(UK) Flying spot 4∼5 [33]

APS1 Minneapolis(USA) Flying spot 3 [34]

AstroScan Leiden(NL) A line array [35]

D4A Brussels(BE) A line array 1 [36]

GAMMA2 Baltimore(USA) Flying spot [37]

HISS Sonneberg(DE) 6 line array [38]

MAMA Paris(FR) An area array 4∼8 [39]

PDS 1010 Sofia(BU) A line array 23 [40]

PMM2 Flagstaff(USA) A line array 1

StarScan Washington(USA) A line array 1 [41]

SuperCOSMOS Edinburgh(UK) A line array 2 [42]6� 1. APS >$'
.Ba� 2 ~3S+�.+�a�'O3S+.�& 3 h

2. PMM : GAMMA 2QH6F�+agR�Tk6F
5 �2RXJQR}E�0nf> CCD (?E.grd
8K{�(Xu�	~pJ��W��\,~-(V�-H
TB(1×1012 bit)�kXu� PB�k (1×1015 bit)�2001F$%%z
9o<[FJw}
u%z{C~-l (NVO)[45,46] 	_H��P%zEw}�{C~-l(rN��>%(~-��rN (AstroGrid)[47] �K- ESO�ESA�CDS�Jodrell Bank~-l�>% PPARC(Particle

Physics and Astronomy Research Council) 8Y%~|8o
9i( TERAPIX(Traitement

Elementaire Reduction et Analyse des PIXels de megacam) ~-��"d#m 6 ��)℄}(~|8o{C~-lrN (AVO �kN 2005 F 10 b 31 ��U�L&� EURO-VO)[48] �};�{C~-lrN (CVO)[49] �'�s�{C~-lrN (Aus-VO)[50] �R�^{C~-l
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uum{C~-l (GOV)[52] 	 2002 F 6b 10−14 �l&% Garching �G
 Toward an International Virtual Observatory Æ%vt�[��w}�qu%v{C~-l{' (IVOA)[53] 	 2001F 9 b4%
u�#%{C~-l
(China-VO)[54,55] �LN 2002 F0}�� IVOA 	{C~-l!p%��~-l�kP�Æ(~-lS	�kSAJ�t(�℄58U�rN��A�)�'�[ (�mJ(	~pJ��PJ�_(�W8�\�rd^Y,) �<l&℄�
9(^88^Y!P�Æ(~-^YS	�Sj>RNI-�l7&`�V49(�_���P.PumPsE(jY(�_��U�<&vL<
9�k(}MA�GB~-
9(k�T	 2003 Fl7 25  IAU �[( JD 8 “Large Telescope and Virtual

Observatory: Visions for the Future” [8��XJ��PE{C~-l��'$(q)8k(XM	Berriman ,} [56] l NAO Tl�( 2MASS(J PJ) ( IDR2(Second Incremental Data

Release) 8 SDSS(z PJ) ( EDR ��#E�
��^Y��K�p(F���l 150T^F~p#�$ 2 Mm�(K�p8 3 MK�p(G���[#&M-E�W�_��% L5 �p	Padovant,} [57] �*l AVOTl�( Great Observatory Origins Deep Survey(GOODS)��~p (j Hubble Deep Field-North 8 Chandra Deep Field-South )#("U X �TpJ8
HST ( ACS(Advanced Camera for Surveys) (�_���XM�l��PJ"J�_$( 31M$( II tkp|�?.b�%(	k~|$ 3 mag �V�=.b( 4 :	HNrd
(JR��8~-
9(^℄S	��%({C~-lJ>S	(N�8H�� NVO�AlN℄CpC6(P
Ær��xF��(uq8�O�VHOpC,�AstroGrid�AlN�E)kp|(XM�&?E)\#(pC�?)�K�p(���"U�Bh	~�/J+�FpC(XM�kp�Bp�X(M?, 10 �8H�&% GAVO w}E ROSAT8 SDSS V��
pC�
r_S.�xF��8
9 Sachs-Wolfe die? [58] 	China-VOH 3 Yi�[Oq�*t~-0PVHO���Ml LAMOST �K�_8[j�℄5(�_����'�tpJ8V�^Y	�� IVOA .�� IAU Division 5(Fp) !u��W��� 	TO��U�WPl};� Dominion Astrophysical Observatory (
,2�A&v�VHO(���q��W{C~-l (Spectroscopic Virtual Observatory� SVO)[59] 	 Griffin)[31] -E	f��
9�4m{�b(FO	
6 �6'2Rl_��0iXJQ*�:

20 ;y|�f>=^*�N�nO(���l�-
u�X��_l�!
� 40 cm ���℄5�G7�4%�U~|_�(	T�M$��30�> 1910F+h\p8 1930F #pz�,
$(0P	C!�~-l8�
H
u(7,~-l!L��S�~-0P�4%U��� 60/90 cm ))u�℄5� 1.56 m Z��℄5,~-�U�_!;�}
�~-�U�_(
9�dj�U�V�(~-0P	M�J�j℄,R�H�
6.1 �w�4%
 1901 F�$�-J*+F(~-�U�_q4�N�L��V�}~-�U0
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95&�.1QWIP)Æ9 7�P	�-~-lF 1900F.
�jrL� 7 000P}0P�M0��3(a 4 000 } [60] �X7,~-l8C!�~-l!iKL��*�}0P�L�(M_/`�bvp�\p�Zp�Fp��p��:p�p��pf�?�pC,~|	J 2 �}8b4%~-�U0Pe 2 �3�)/K8r�O���� 1 o  ^ 7 ^�Hl 3SY� / ~ 3S�d��/�1o 40 cm ��\
7 1901−1998 ≈4 000 Z�{
1.56 m �a7 1988−1994 ≈ 350(|�1o 40 cm \
��7 1968−1990 ≈4 000 s�b6
60/90 cm **v7 1968 ≈3 200~9Hl7 ≈1 600D#��1o 15 cm ��7 1949−1986 ≈6 000 D#��1o
40 cm \
��7 1964−1986 ≈4 000

60 cm [ 7 1954−1965 ≈2 000~l7�X+ 1956−1966 1 200g?�1o 1 m [ 7 1979−1985 ≈1 000 go>[
40 cm q��X+ 1976−1997 ≈3 000 go>[h"�`o 32 cm �}��7 1960−1997 ≈1 300 h"�`o>�y" 15 cm �}�W+ 1986.3−1986.4 27 h"�`oDog?{ 10 cm Ross  �7 1935−1937 286 D#��1o

1951−1957 153 D#��1o>s ≈30 000��j℄�J 3 �}�-~-l 40 cm Z��℄5lS	qWL�(0PV�j℄�J 4 �}4%�~-l(�℄5g[L�0P8Hj℄	� 1 =�-~-lX� 40 cm ��Z�5qF
L�(0PV�iU�� 2 =%z~-l (X7,~-l) ��℄5L�(0PV�iU	

� 1 ��.�.mY� 40 cm ��[�6rGdM�)1QW�jV



� 8 ���������.���'�v������� 25 C�e 3 �"�)/(R!I5knr�&�a�vuf.�K 1901− 1911− 1921− 1931− 1941− 1951− 1961− 1971− 1981− 1991−

1910 1920 1930 1940 1950 1960 1970 1980 1990 19953SY� / ~ 182 147 9 8 3 415 1 180 133 1 151 191e 4 ���)/(-E���|h�d��� 1 o  ^ 7 fSq. � a O `
/mag�/�1o 40 cm ��\
7 15 \q�Gq� q� ;q�dxq�℄q�q��qg���qE

1.5 m �a7 19 Ceq���qE(|�1o 40 cm \
��7 19 Gq� q�q��lq�llq
60/90 cm **v7 19 Gq� q�q��dxq�lq�llq���qE~9Hl7 Cq�vJGqD#��1o 15 cm ��7 15 �dxq�Gq�lq�llq�q�
40 cm \
��7 19 Cq�dxq�Gq� q�^DqE7
60 cm [ 7 17 dxq�xq�n<q�~l7�X+ �&q�lqg?�1o 1 m [ 7 19 Gq�\q� ;q�n<q�
40 cm q��X+ q��X (65 mm×180 mm Oz}-)Dog?{ 10 cm Ross  �7 15 ,��qGq (
�S)h"�`o 32 cm �}��7 17 dxq�℄q� ;q� ;\�q��qg��d1>�y" 15 cm �}�W+ ,i℄q

� 2 �Y8-�.mrGdM�)1QW�1*|W<
ÆrP�%�MJ0PNVa% 3 �}�L�-�ZFj�+F��Yi=l 20 ;y 70−80F�L�(		f0PS%t�>�-8H~|(n��	-!t�>[
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95&�.1QWIP)Æ9 9�j��(~-n�	+� 20 ;y 80 F�4%��� PDS �F*��HN[
,
F���AM0P��r(8H&v�F�SAM0P�uY8H&v
,�[�F�)LzSA�$~-0PVHO(�o	
�lMJ0P#UJYi�U0PL"J�o*��7l))u�℄5�7l8Cl�� 40 cm Z�5�	L�(�p0P�.gE	f�℄5L�(℄CpC60P,	4%MJ 5 �0PX�l4%~-��7Æ&U1x(0PX�o!| F(j℄H��g!�_l(0PX`Aa=S$7n�7!F�ikN�i?��[j 4 �~-l(0PXez!J}���o��=j℄ESAÆ}�1�1iJ0P(�4��`}M!9�
}0P4g�;�}
0PX(�o=VSg�(<	
6.2 �2~q�%P�m�A#%~-�[ 2004 F�OF[�=-T�sÆD��L8��0!��IT,}w}�&v4%~-�U0PVHO	t(w%�'$�4%~-�	|(�x�w	%v�0PVHO(O�	T38P.J 3 'j℄� 1) <�{C~-l\��� 2) {<%�iJ~-lT%%z�w(rN� 3) �~-liK&v�~-0PEH��)Fv0��l0PVHOH�H�4p(0P#mjY0�	MN4%a 3 �}0P(VHO�4&
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Preservation Astronomical Photographic Plates and

Suggestions of Plates Digitization in China

JIN Wen-jing1, TANG Zheng-hong2, WANG Shu-he1, YAO Bao-an1 TIAN Kai-ping1,

CHEN Li1, ZHAO Yong-heng 2, JIANG Shi-yang2

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. National

Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: The progress on digitization of astronomical photographic plates, including plate

preservation, the significance of digitizing plates and technique of plate digitization is described.

The international Virtual Observatory Alliance (IVOA) and the Spectroscopic Virtual Obser-

vatory (SVO) as well as the relationship between plate digitization and VO are briefly intro-

duced.Based on the investigation there are 30 000 archive plates including spectrogram, which

were taken with 60/90 cm Schmidt telescope at National Astronomical Observatories and 60 cm
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reflector at Purple Mountain Observatory. Most of these plates were photographed in 1970—1980.

Now the work of plate digitization is not developed and plate preservation is not satisfactory ex-

pect those kept at plate archive room of Qing Dao Observatory. 5 suggestions about preservation

and digitization of Chinese photographic plates are presented as follows:

1) The project of plate digitization in China will be included in the Virtual Observatory at

National Astronomical Observatory.

2) The cooperative group will be organized and established. The members of this group

coming from each observatory are responsible for this work. This “plate digitization” group is a

subgroup of Virtual Observatory.

3) Under the leadership of cooperative group 5 items will be done as soon as possible.

4) Plate digitization is a common task for astronomy in China, which will be supported by

Astronomy Division, Chinese Academy of Sciences and the National Nature Sciences Foundation.

The cooperative group will arrange the finance.

Finally we recognize that the historic astronomical plates are common wealth for Chinese

astronomers. Through the project of plate digitization will be rescued and become an important

part of database in China-VO as well as the current astronomical research will be supported with

using these information.

Key words: astronomy; digitization of astronomical photographic plate; review; plate preser-

vation; plate scan.
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