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The development plan of JVO

= JVO develops for a few limited science
scenarios, and it expands for other
science scenarios.

= The required functions are probed and
added.



Scientific target on JVO prototype 2

= Cross match of the optical and X-ray
catalogs and image retrievals.

= Search for gravitational lens objects.

= A phenomenon that the space-time is distorted by a huge
mass object, and multiple images of another object behind
the massive object are observed around it.

= SDF and SXDS data observed by Subaru
are used.
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Work flow for Gravitational
lens search

Retrieve Subaru catalog data in a specified
region.

Calculate brightness.

Define condition to select quasars.
Make a list of pair quasar objects.
Retrieve image data of the pair objects.

Narrow candidates by analyzing the image
data.



User Authentication  useriogin page.
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JVO QL Editor

Query condition can be specified on this
web form.
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ZrE REE FLN BMG Folw-f2E YD wa v EoM AT iH ZrAIE BEE BTN BEG Frrx-2E Y@ e FEoM SLFH)
Logon| Stat@ [B]=) Sea@eamh\ Analysis| Displa = e Select WOTabls &
|.v‘hume.v‘yshirasafjvu.v‘wu_devZ.v‘JvupZMurk.r‘fyshirasaﬁDSDSIprUE_DDUEIimage-uutxm\ b |
H WOTahle
JVO Query Language Editor e |
User = yshirasa Current Observation Name = 0514 4. Wavelength Hange
Total memory = 266403kE Used momory = 149977kB (56%) Editor] Catalog| Region| Wavelength| Time Image| Spectrum| Xmatch| Sutput]|
. + Set Wavelength Range 7 ¢ Yes # Mo
| 0.SQL Editor R
o Wavelength Lower Bound ; ¢ j0.0 [rm =1 & [optical =]
Editor] Catalog) Region| Wavelength| Time [mage| Spectrum| Xmatch| Sutput]
= o Wavelength Upper Bound @ © 0.0 [am =] & [optical =]
( :reate SQ L | 5.Image Retrieval
Editor] Catalog| Fegion| Wavelength| Time Image| Spectrum| Xmatch| Sutput]|
& Retrieve Image 7 © Yezs & No
Sea rC h e Coordinate:
& coord] = coord? = | [re-pEC [ [FKS 5
¢ coordd =| =l coord2=[ =l
Create SGL . Load SGL I
& Enter Image Size (box size): 10 arcsec x|
| 1. Region Selection | fi
L 1-hed | 6. Spectrum Retrieval
Editor] Catalog) Region| Wavelength| Time Image| Spectrum| Xratch| Cutput]| . ) )
Editor] Catalog| Fegion| Wavelength| Time |mage| Spectrum| Xmatch| Cutput]
o Enter Position ; coord? = | coord2 = | [Ra-DEC =] [FK5 =
* Retrieve Spectrum ? " Yes & No
o Enter Object Name | Mame Resolver |
7. Observation Period
& Enter Region Size & in Radius 10 arcrin =] € in Box width/height [20 [aremin® = 20 [arcmin =]
. Editor] Catalog| Begion| Wavelength| Time |mage| Spectrum| Xmatch| Sutpuf|
2. Catalog Selection
e Set Ohservation Period 21 " Yes & Mo Ll
Editor] Catalog) Region| Wavelength| Time Imadge| Spectrum| X match| Sutput]| — Mon. Da Hour Min. SuE
; . From  [1300 L Y A | 0 S T A ]
all Catalog |
o Show all the available catalogs . 9. To I;% ; — / : ID: : i : L:
e Frequently Used Catalogs : | ivoinaoj/ssds =l Reguest Catalogis)
e Search Catalo
S —— SV
Editor] Catalog) Region| Wavelength| Time [made| Spectrum| X match| Sutput|
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DB Search
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Logon| Status| DB Search| Search| Analysis| Display

DB Search

User = yshirasa Current Observation Name = demo

Total memory = 266403kB Used momory = 150330kB (56%)

| Simple Search

Submit
Wavelength: [~ Sammaray [ ¥-ray [ Optical [T IR ™ sub-mm I~ Radio [ others
Telescope: [ Subaru [ SDSS [ 2MASS T XMW [ others

| Advanced Search

Submit
Tile [
Subject [
Description [
Facility [~
Instrument [
RA of Center [
Decof Center [
Size of Region [
SpectralBand [

Spectral Wavelength Min= iz =
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Logon Status DBSearch Search Analysis Display

Catalog Search Catalog List

Catalog List

User = yshirasa Current Observation Name = demo

Total memory = 266403kB Used momory = 158278kB (59%)

Title Description
Ehihd-Mewton Deep Sunvey The XhhNewton Deep Survey.
Sloan Digital Sky Survey Sloan Digital Sky Survey (TEST)

Subaru A M-Mewton Deep The SubaruXhM-Newton Deep Survey (SXKDS) is a major new
Survey 01 multbwavelength survey of a ~1 square dagree region of sky.

Subaru Deep Field #-band The Subaru Deep Field 2-band Catalog (TEST)
Subaru Deep Field i-band The Subaru Deep Field i-band Catalog (TEST)
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Registry is used to find available data.




Search Status
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Logon| Status| DB Search| Search| Analvsis| Display|

JVO Status

User = yshirasa Current Cbservation Name = demo

JVOQL pa rser Total memory = 266403kB Used momory = 39899kB (14%)
decomposes JVOQL. —
Chs. Name Process ID Server Time (sec) Status
INVOQLParser IA Urkrnown 0 K
Scheduler generates WOScheduler N Lrkrown 6 OK
CiueryCostl proc_0024 jvoc.decnao.acjp 1 ok
work ﬂOW, and / GueryCost proc_(025 gridgdenacacjp 0 OK
Executer performs YO Scheduler IA unknown 2 K
CatalogQuery proc_0026 gridg.de.nac.ac.jp 0 Ok
remOte procedure CatalogH matchd proc_ 0027 Jvocdenao.acjp 34 oK
Ca”S CubeQueary proc_0028 Jwocdenas.acjp 57 K
' Cubetueryd proc_0029 gridg.de.nac.ac.jp 145 oK
hoveFiles proc_0030 localhost 37 Ok
VScheduler A Linkrown O oK
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Cross match of the optical and X-ray
catalogs and image retrievals.

Search result

This is a kind of VOTable viewer and provides an easy access to both the table and image data.
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ZrALE REE FoR BEG Fele-2E) YW@ w2 EC 24 JE REE HT0 BEG FeoT-2E Wk wa s Eom ~LFH '
@Q @ Q .|% hitp/fvo.nao.ac. jpdvopas OTableViewer. @ Q |% hitp:/4jvo.nao.ac.jpivopzdy OTableViewer.do » I [G}.\ﬁ] é:?;o
Status DB Search Search Analysis Display =

VOTable Viewer Column attributes are displayed by pushing the
(11 H L}
file = thomefyshirasajvaljvo_devefjvop2iwork/fyshirasa/demo/ COIumn_Info bLIttOﬂ, Where yOU Can aISO ContrOI the
Updatei Mext Page I|20 | records in a page ( CD|0\> COIUmn Iayout-
Show &l Figs | MWoFigs | Update il Figs |
Num. ra X dec ¥ naoj.xmm.xmm epy B mag_R mag_i mag_z FITS_name FITS _name ‘magiﬁzﬁmmz\liew l
sudsBle Odts  xmm 1 02:17:537480 -04:57:47 4600 0.0056x0.0056.fits
sudsRilc Ofits  xmm 2 02017:537480 -04:57:47. 4600 0.0056x0.0056.0ts
v B R {19 204888 204784 208797 Lgic ofiis  xmm 3 02.7:557480 0457474600 00056x00056 s o Fe
sxdszic 0t wmim 4 02017557480 -04:57:47 4600 0.0056x0.0058 fits
sxdsBle 1dts  xmm 1 0217481700 -05:00:22.3600 0.0056x0.0056.fts
sudsRic LAts  xmm 2 02017481700 05:00:22.3600 0.0056x0.0056.fts
e IR TR B aeleidl ehne e88355  Cideiic Lfits M3 02:1748.1700 -05:00:22.5600_0.0056%0.0056.fits
sxdszic 1fits wmm 4 02:17:48.1700 -05.00:22 3600_0.0056:x0,0055.fits
sudsBle 24ts xmm 1 0217483960 -05:00:21.9900 0.0056x0.0056.fits
sxdsRic 2fits  xmm 2 0217485060 -05:00:21,9900 0005600056 fts
S4AoiaAg  -20050r8 0011854 Ire eclzar 220882 218258 s S Xmm 3 02:17:46.5060 -05:00:21.9900_0.0056x0.0056 fits
sxdszic 2.fifts wmim 4 02:17:48.3960 05:00:21.9900 0.0056x0.0056 fits
sxdsBlc Sfts  wmm 1 02:18:067850 -05:00:417500 0.0056x0.0056 fits
. sidsRic 2.fits  xmm 2 02:18:06.7850 -05:00:41.7500 0.005640,0056.fts
o B R [ESF | eeSdRn | 2836 | 282330 o an WM 3 02:18.06.7850 -05:004 1.7500 0.0056x0.0056.fits
sxdszic 3 fits wmm 4 02:18:08.7850 0500417500 0.0056x0.0055 fits
sudsBlo &dts  wmm 1 02:17:59.5100 04:59:50.1500 0.0056x0.0056.fits
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Analysis tools for Gravitational
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Logon| Status| DB Search | Search| Anaysys| Display

Gravitational Lens Search

User = yshirasa Current Cbservation Name = demo

Total memory = 266403kB Used momory = 128111kB (48%)

0. VOTable Selection

Editor] Catalog| Image| Qutput] Condition|

e SeloctWOTable

1. Selection Conditions

Editor] Catalog| lmage| Sutput] Condition|

| thomeyyshirasasvesjvo_devazdvopzavarkiyshirasasdemno/proc_0031/catalog-outxmml

i1 oo arcsec
+ Brightness Difference
B |1
R ]1
fi
]1
Color Difference
R-B io.w
B io.w
B io.w
R io.w
R io.w
io.w
Parameter Rang

|
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lens search

GL search can be carried
out using the VOTable of
search result.

Select VOTable.

Select pair objects of similar

__— color.

It is easy to add new
analysis tools for conducting
particular science.
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[mage

ID = 71762, 71852

sxdsR1c it CR&EGCE

sxdszlc_fifts FRCGCB

Combine the three
« color images.

Plot the photo z color.
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The science target in prototype 3

= Cosmic String Search through the
gravitational lens effect.

= Environmental dependence of QSO
evolution.

= Automatic classification of late type star.
= Search for very metal-poor stars.
= efc.



Cosmic String

—AT

http://www.damtp.cam.ac.uk/user/gr/public/cs_evol.htm|

e Prediction by Unified theory
— super heavy cosmic strings
with linear mass density of 10%2
g/cm in the early universe.
e The lens effect by a long cosmic
string
— undistorted lensed image
— co-aligned in a direction of
string network
— distributed in a very large
scale.
e Because of its large scale nature,
wide fied deep survey is crucial
for its discovery. = Data mining
from Subaru Suprime-Cam image
data



Cosmic String Search Result

ZrAIE) REE FRY) BEGE Fesz—2E Y@ waF2M AT H)

Q @ @ @ [% hitp-#hete:8050/vop2/DataViewer#ile= a-l CLBR |

| ok —A ‘ F97w 27— 2 % Red Hat Metwark ESuppm‘t EShop E3Products ETraining

Logon| Status| DB Search| Search| Analysis| Display

CosimcStringSearchResult

Cosmic String Search Result

User = yshirasa Current Observation Name = hete

Total memory = 266469kB Used momory = 12796KkB (4%)
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COSMIC STRING DETECTED
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Gravitational Lens by Cosmic
Strings
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Gravitational lends
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