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Developme,nf of the dlgltal database

* Development of the dlgltal data bapk has been started since -

1995, when the ﬁrst CCD 0b§ervat1011s were begun

ical .\dataB®ases has been started ssince |

A processing are ad:ied to the
of NAO. The 1ly average ‘volume *of the .
information obtamed from the CCD,
makes from 1 GB, up to  126B, ‘depending on the
e?ndltlons of observatl(n otal data volume
of obtained plate and CCD images wa ut

2012. The total volume of information obtained from, other
sources such as astronomical catalogues makes near 140GB.

ical

at the end of .



] Yollilhe of the-CCD raw aatazobtained in” '
NAO and'stored'in the data bank+ °
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All recerving data are stored on servers mn two copies, namely,
working and backup. Also we made copies of observational data as
archives on DVD. All obtained observations have been stored 1n
FITS format since 1998. -



.~ " Program for digitizing of photpg"relphic
plates has been started since 2007.

¢ * The scanning resolutlog for
astrometric image reduction is 1200
DPI an8t 600 DPI for preview images.

V' Tirst astrometrlc resultsof data
" procéssing were obtained in 2009.
® Images of 50 plates gontairfing abou.t
« 17000 stars were processed. The
obtained accuracy wds about 0."07 for
both cbordinates aﬂci resolutlon of
, 1200 DPI. '

v In 2012, using 2100 images 0of 220
lates dlstrll_auted closeto the Galactic
e obtained a catalogue of
foper motions for
about 200000 reference’stars. The
catalogue accuracy is abotit 0.!'03.

d v _Also we obtained-a catalogue of .
" coordinates for more than 900000

sstars. Thg catatlogue accuracy 1s about
. 0%006. - "
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' DatabaSes of pliotographic observations,.
Distribufion of phivto plates by year of obsesvdtion.
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Now databases contain information about'CCD observations obtained in
1996-2012 and photographic observations gbtained in 1929-1931 and 1961-
1999. The glass libkary of NAO contains nearg8500 of photographlc plates.
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. ', Databases of:photographic observations..
Distribution of, photoplatés by, RA & DEC:

-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70,75 80 85 90
DEC .
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May 2013: Preview images - 96% of plate drchive, .
80% in FITS format. 75% of images are availablg in UkrVO.
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2013 UkrVO catalogues in Votable standard

Catalogue of 140321 stars (2008-2009)

Catalogue of 26436 stars - MEGA-G (11950)

Catalogue of 18169 stars - MEGA-H (J2000, epach 1991.28) _C0S, Strasbourg

Catalogue of about 25 million stars - ASCC-25 (J2000, epoch 1991.28) _CDS5, Strasbourg
Catalogue of about 2 millian stars - FONAC (12000, epach 1388.13) _C0S, Strasbourg

Catalogue visualisation:

Catalogue of absolute proper motions for about 280 millian stars - XPM (2000, epach YN[ Aladin v7.0

File Edit Image Catalog Overlay Tool “iew Interop Help (==

VD table Web service - simple cone seqrch

The XPM catalogue contains ICRS positions of stars, original absolute proper
magnitudes from G5C2.3; B, R magnitudes from USNO-A2.0 and J, H, Ks magr
We combined data from the Two-Micron All Sky Survey (ZMASS) and USNO-A
derive the absolute proper mations of about 280 million stars distributed all
small region near the Galadtic Centre, in the B magnitude range 12 to 19 mag
derived from the 2MASS Point Sources and USNO-AZ.0 catalogue positions wi
of about 45 years for the Northern hemisphere and about 17 years for the 5o
of the absolute proper mation frame (the absolute calibration) was spedified
million galaxies from ZMASS. Most of the systematic zonal errors inherent in
were eliminated before the calculation of proper mations. The mean formal e
less than 1 masfyr.

=EHeo Ll:lcationl

N30zl

Six catalogues were added in
2012: AMC (2008-2009),
MEGA-G, MEGA-H, ASCC,
FONAC, XPM.

) (BN

grid miultivi e

TIP: Drag and drop yourfiles from your desktop into Aladin

HNEed
"

-~ / A v ZEE AMC2009.xm
oo Wi,
/ 4 IE| ccp2a.xml
- N32xml
" e VEZS N30xml j

Zoom|1f128x -

2E0° x.328.2“ 1.414° 3 1.414°

Searchl 4 o=@

019 zal f 333293 src 200Mb E
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Search system for XPM catalogue

XPM catalogue

Search of archived files from the XPM catalogue:

Declination, deg: o
5ize of search region, deg: [0
Qutput file format: & YOTable (xml.gz) © Text (txt.g2)

Web Service YDTable VDA

Read me

360 archive files: txt.gz or xml.gz

Aladin ¥7.00

File Edt Image Catalog Owerlay Tool View Interop Help

=Bl |

2EHGO Luu:aliunl

*pm258 il
wo:03 po:02 0o:01 24:00 lra:59 23:58

+40:20

+40:10

! 1.436° % 1.005°

You may download the found files from the XPM catalogue:
B0° tp 80.5° -» 340l ge | B0.5° to §1° > M Lamlge | 819 to 815° > M2amlge | BL5° 0 82° -» Mumlge |

82° 0 82.5° -» M44.uml.gz | 82.5° 10 83° ->» 34T.xml.gz | B3° t0 B3.5° > 346.uml.gz | B3.5° 0 84° > 47umlz |
B4° 0 84.5° - 348,00z | 8457 10 83° > 349l gz | B5° to 89,57 - 350.ummil. oz | B3.5° b0 867 > 35Lurmiloz |
B6° to B6.3% - 352 uml.gz | 86,37 t0 §7° - 353.umml.0z | B7° t0 87,57 -> 354.uml.oz | 87.5° to B8R - 350.urmle |

88° to B8.5° -> 336.xml.gz | 88.5° to 89° -> 357.ml.oz | 89° 0 89.5° ->» 350.ml.gz | B2.5° to 90° -> 30xml.oz |

Weh Service Y0Table YDA

Read me

&

arid muitii ew

Search o4t o

S e V== xpm '-

S g foom |2/3x 'I

42.43' 5 42 42"

Ia dec puRAl pulEL poRAZ pubEZ Fnag Jmai

ma Hmadg

jm er ..

Em el;l

hn er..

[ 359.597440 35.747787 -15.51 -23.27 -15.45 -22.97|18.284| 20,431
[ 359.599584] 39.513265 15.27 -15.57 15.33 -15.27/13.1159|14. 264
[] 359.600631 39.846036 -6.64 -21.37 -6.58 -21.07/13.678| 14. 502
[] 359.601324| 39.762443 17.50 -12.04 17.56 -11.74/16.296| 17.997
[] 359.501842 39.795153 -5.66 -4.07 -5.60 -3.78/16.511| 17,662
O] 359.603225 38.777888 -38.23 -Z2l.z22 -368.17 -20.92| 0.000| 0.000
0 359.605764] 39.773889 -0.46 -lz2.22 -0.40 -11.93/12.672|13.707

4]

.393/17.556| 16.224 0.
ZAL5 12,639 12,138 0.
. 024 13.207| 12.672 | 0.
657 15.656 14.5911 0.
p. 836 16,235 15,450 0.
.000] 0.000]16.426 0.
.990/ 12,445/ 11.999 /0.

Wiaming: Aladin is running in low memony configuration (11hE)

106 15.828 0.176|15.425 0.
024 11.796 0.028 11.708 0.
025 12.333 0.032| 12.229 0.
043 14.281 0.045| 14.255 0.
062 15.033 0,075 15.086 0.
183 15.840 0.180| 15.282 0.

024/ 11.696 0.030|11.630 D.:l
¥

©8 5el 1953250 s 493Mb E

Aladin ¥7.0

File Edt Image Catalog Owerlay Tool Yiew Interop Help

Wiun |http:Iprm.db.ukr-w.nrgMMLprm24l].xml.gz|

Clear |
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Data mining by using web services

Three catalogues: ASCC, FONAC, XPM are available for data mining in
accordance with the IVOA standard - Simple Cone Search.

Ukrainian Virtual Observatory

(8)

Web service - simple cone search

> The Simple Cone Search (SC5) provides handy data selection from a large astronomical catalogue for a
relatively small region of interest in the sky. The 53C5 protocol contains the following three parameters as a part of
the LRL:

RA - aright-ascension in the ICRS for the positon of the center of the cone to search, given in decimal degrees;
DEC - a declination in the ICRS for the positon of the center of the cone to search, given in decimal degress;
SR - the radius of search, given in decimal degrees.

The results are returned in accordance with the YOTable format,

> All sky Compiled Catalogue (ASCC-2.5, Version 3.0) containing maore then 2.5 million stars (2000,
epoch 19585.19) is available for the 5C5. The largest search radius is 2.5°

Ifyou submit a search radius mare than the largest given value, the service will return an errar.

Try this SC5 via your browser

http://nao.db .ukr-vo .org/VOTable/ASCC/ASCCws php?RA =30&DEC=20&SR =2

One can change search parameters inside URL address, and obtain catalogue data for different regions of interest in th

> FON Astrographic Catalogue (FONAC, Version 2.0) containing more then 2.0 million stars (J2000, epad
1991.25) i5 available for the 5C5. The largest search radius is 0.9°

Ifyou submit a search radius mare than the largest given value, the service will return an errar.

Try this SC5 via your browser

http://nao.db.ukr-vo.org/VOTable/FONAC/FONACws php?RA =30&DEC=20&5R =0.9

One can change search parameters inside URL address, and obtain catalogue data for different regions of interest in the sky.

P xpm catalogue containing absalute proper maotions for maore then 280 million stars (2000, epoch 2000.0] is
available for the 5C5. The largest search radius is 0.49°

Ifyou submit a search radius more than the largest given value, the service will return an error.

Try this SC5 via your browser

http:/ /xpm.db .ukr-vo .org/XPMws php?RA =30&DEC =20&SR =0 49

additional corrections dV and d(B-V). These additional corrections were determined by comparison with ground-baszed data
in the Johnson systen. These corrections depend non-linearly on colour and reach 0.02 and 0.04 mag, respectively.
Infrarad stellar magnitudes J, H, K_g and their errors were copied frem the 2MASS catalogue. Spectral classes in the MK
or HD systems wers taken from Hipparcos, CMCLl, PPM, and Tycho-2 Spectral Type catalogues. Multiplieity and variability
flags were taken from Tycho-1, Tycho-2, Hipparcos, CMCll, and PPM catalogues. Stars in the ASCC-Z.5 are divided into 30
files ordered by declination (North and South polar caps and 28 bands of 5 degrees width), and sorted in order of right
ascension within each file
</DESCRIPTION>
<TABLE name="AZCC">
<DESCRIPTION>
A1l 8ky Compiled Catalogue of 2.5 million stars (ASCC-2.5, 3rd version) Kharchenko N.¥V., Roeser §. Kinematics and
Physice of Celestial Bodies. 17, 409 (2001) 2001KENT...17e. 409K
</DESCRIBTION:
<GROUP ID="J2000" utype="stc:AstroCoords">
<PARAM nanme="cooframe" ucd="pos.frame" datatype
<FIELDref ref="coll"/>
<FIELDref ref="col2"/>
<FIELDref ref="col3"/>
<FIELDref ref="cold"/>
</ GROUE>
<PARAM name="Author_nane" ucd="msta.bib,author"” datatype="char" value="Kharchenke N. ¥."/>
<PARAM name="Bilbcode" ucd="meta.bib.bibcode" datatype="char" value="Z001KENT...17e. 409K"/>
<FIELD name="ra" ID="coll" ucd="POS_EQ RA_MAIN" ref="JZ000" utype="stc:AstroCoords. Position2D.Value2.Cl" datatyps="double
width="12" precision="8" unit="deg"
<DERCRIPTION>
Right Ascension J2000.0, epoch 1991.25
</DESCRIPTION>
</FIELD>
<FIELD name="dec" ID="col2" ucd="POS_EQ_DEC_MAIN" ref="J2000" utype="stc:AstroCoords,Position2D, Value2.C2" datatype="doub]
width="12" precision="8" unit="deg"
<DESCRIPTION>
Declination J2000.0, epoch 1991.25
</DESCRIPTION>
</FIELD>
<FIELD name="erRA" ID="col3" ucd="stat.error;pos.eq.ra” ref="J2000" utype="stc:AstroCoords. Position2D.Errora, C1"
datatype="float" width="6" precision="1" unit="maz"
<DESCRIPTION>
Standard error in RA*cos (DEC
</DESCRIPTION>
</FIELD>
<FIELD name="erDE" ID="col4" ucd="stat.error;pos.eq.dec” ref="J2000" utype="stc:AstroCoords.Position2D.Error2. c2"
datatype="float" width="6" precision="1" unit="mas"
<DESCRIPTION>
Standard error in declination
</DESCRIFTION>
</FIELD>
<FIELD name="Elx" ID="col5" ucd="pos.parallaxz.trig;meta.main" datatype="float" width="7" precision="2" unit="mas">
<DESCRIPTION>
Trigonemetric parallax
</DESCRIPTION>
</FIELD>
<FIELD name="srPlx" ID="col6" ucd="stat.error;pos.parallax.trig” datatype="float” width="6" precizien="2" unit="nas">
<DESCRIPTION>
Standard error in parallax
</DESCRIPTION>
</FIELD>
CRTFLD name="rmRA" TD="c0]17" ncd="roz mn:ros aa ra® datatvee="float" width="0" rrecicion="2" unit="wac/a">

="char" utype="stc:AstroCoords" value="UTC-ICRS-TOPO"/>
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ASCC, FON AC, XPM File Edt Image Catdlog Overlay Tool Wiew Interop Help

= H *@5 @ Location |htlp:IInau.dh.ukr-w.urgNOTahIEIASCEmSCCws.php?Rn=3I]8.DEC=2I]&SR=2|

SuperCioSMOS catalog (555, catk)
LEDA Hypercat

earch query
#PM Catalogue: Absolute proper motions of 230 milion skars.

FoM Astrographic Catalogue (FOMAC, Yersion 2,00 2.0 million stars
All Sky Compiled Catalogue (ASCC-2.5): 2.5 million stars

Aladin v7.0 -3l

File Edt Image Catalog Owetlay Tool Miew Interop Help (sl m)
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5013 Database of photographic observations via Aladin

Aladin v7.0 x|

More than 34000 plates from 15 teleSCOpeS (GAO+MAO) Fle Edt Image Catalog Overlay Tool View Interop  Help

=[O & Location|oone:s4.93 +01:49:42.6 Clear | Frame|icRs v | o
More than 6000 preview images (MAQO): 300 or 600 dpi.
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Database of CCD observations via Aladin

More than 56000 CCD frames from 3 telescopes (MAQ). B o s e = v mece o

PreVIeW |mag es for a” frames & | ® @ Location[09:19:36.00 +04:56:24.0

Clear | Frameficrs >
ey

FITS for AMC (2002-2005) and MCT (2001-2005).
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UkrVO resources in the registry

Server selector
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»013 Database of photographic and CCD observations via browser

More than 34000 plates from 15 telescopes (GAO+MAO).
More than 6000 preview images (MAQO): 300 or 600 dpi.
More than 56000 CCD frames from 3 telescopes (MAO).

Preview images for all frames.

FITS for AMC (2002-2005) and MCT (2001-2005).

Ré and Decthmdm OR ddy: 1 2 -1 2 i :
Sizes of search region (R&, Dec), deg: [i23 Hunber of plates in the databass: 34198

i i : from 1922 01 01 to 20110101
Period of observations (YYYY MW DD) | 2 hBAf D;.;, TAD s 300dpi £00dpi
Observations with: W photo plates [~ CCD LS A

;40:00 +02:00 1990-08-29 Equatorial catalog preview preview =)
;40:00 +02:00 1990-08-29 Egquatorial catalog preview preview
:40:00 -02:00 1990-09-24 Egquatorial catalog preview prewiew

Chbservational campaigns with photo plates v

;40:00 —02:00 1990-09-24 Egquatorial catalog preview preview
(42:30 -05:44 1978-10-22 Zodiac catalog — B preview preview
(42:36 -01:44 1979-08-25 Zodiac catalog — B preview preview

¥ Date, f/MiD [T UT, hhimm:ss ¥ Object name [ Mumber of exposures . ; ;
1 ' - - . / / p—
[T Exposure, min [~ Type of emulsion " Filter [T Sizes of plate, crmécm is SE +EE ;E iggg/g:/;; Eadlic §ail;alai[ L E p_ret.r!ew p_ret.r!ew
Check all parameters | Unchack all parameters | o : quatoria. cata 03 - preview preview

;48:00 —00:00 1990-08-25 Eguatorial catalog preview preview
:50:30 -03:44 1977-10-12 Zodiac catalog — & preview preview
Do you want to select only the plates with preview images?  Yes £ No (50:36 +00:16 1977-10-06 Zodiac catalog — A preview prewiew
Select plates with exposure more than: [10 | min (50:36 +04:16 1978-10-07 Zodiac catalog — & preview preview

(56:00 +02:00 1990-08-26 Equatorial catalog preview prewiew

Optional telescopes for photo plates x (B6:00 +02:00 1990-08-26 Equatorial catalog preview preview
Observational campaigns with CCD = (B6:00 —02:00 1990-08-27 Equator:ﬁLal catalog preview preview ~

(56:00 -02:00 1990-08-27 Equatorial catalog preview prewiew

Optional parameters of CCD frames z (BEi3E —01:44 1977-09-16 Zodiac catalog — B preview  preview

; : (58:36 +02:16 19781219 Zodiac catalog — B preview prewiew

Optional telescopes for CCD observations " |1:04:00 —00:00 1990-10-14 Equatorial catalog preview preview

Login, password v ;04:00 —00:00 1990-10-14 Eguatorial catalog preview preview

(06:30 -03:44 1977-09-14 Zodiac catalog — A preview prewiew

H =B O oo oo oooooooooooocooooo o

(06036 4+00:16 1977-10-10 Zodiac catalog — & preview  preview j

Humber of found plates in the table: 34
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UkrVVO resources in the registry of VAO (USA)

Available resources:

Test results:

VAQ Directory

Publish

Contact Us

| mEm | mmm | mmm
! ! |

Mikolagy Astronomical
Observatory

Mikolaew Astronomical
Obsarvatory

Mikolagy Astronomical
Ohservatory

Mikolagy Astronomical
Ohservatory

Mikolaew Astronomical
Ohservatory

Optical

Optical

Optical

Optical

ivosfinac.ua

w0 finac ualcatalogs/mars

o iinao uall A

v iinao ualscsfFOMAC

v iinao ualscsiXPh

voinao ualscsfASCC-2.

vm Validation Results
- VAO Validation ~ Validation Docs ~ VAO Monitor  VAO Home ~ NVO Fe

Virtual Astronomical

Observatory
*Click on "links to details" for more information
Current Error types for center: hao.ua
lserviceld|  shortname |  ivold  [status| timet |serviceURL | runtest
links to description registry ent EZE[ base url of run test
details P Qe SN S service
/
ivo:finao.ua 20121203 directory,
MSCC'2'5 Search scsiasco-2.5 | Pass 10:12:08N Cone
ivo:finao.ua 201212/03 directory,
9226 XPIVI ConeSearch Iscs/XPM Pass |, 5.41:07 url ) Cone
ivo:ffnao.ua 2012/1203 directory,
‘ FONAC_Version2.0 o .c/FoNac | P35S | 10:10:49 Cone




June

2013 Conclusions

* Web services for three catalogues were created in
accordance with the IVOA standard - Simple Cone
Search. The web services were registered and
passed all tests at the VAO site (USA).

* Photographic and CCD databases work via
graphical interfaces of browser as well as Aladin.

 We continue to develop database of stellar

catalogues in accordance with the VOTable
standard.
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