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Global Relay of Observatories Watching Transients Happen

J'G EM (Japanese collaboration for Gravitational-wave Electro-Magnetic follow-up)

_ Extension of A02 project of the innovative area
“Multi-messenger Observatlons of GW sources
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W& 1= 1= 87 (AutoBlazar, ~2013)
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Basic Concept
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Telescope control H
(Atlas2000)

I linmaster |
| Telescope control (telcon)
“ccom |
CCD control (altad.sh) [«+
fits file willbe :
archivedin /dat2,

NAS mount

telconoperator.py
-| AO_commander.py I

:. Telescope control | :
| (LeuF = F) :

ccoman

CCD control (naltad.sh) |+

Wesk 1

wesiif |Wealherinfo I | m_preana.rb ‘;‘“;‘;if
AutoObs_AutoAnalysis.py | ooxe~i7it e == I
Y7ZXb File transfer (scp) ﬂﬂﬁ

File transfer (scp, ssh)

File transfer
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' Telescope control (CD)
i telconoperator.py

+ l AO_commander.py l
| -7
| Weather info
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File transfer (scp)

(scp)
File transfer (scp, ssh) - o SURRIL
»| Mtdb_t | Marshal_AO.py ll
IMTDBE 7 its file: archive RMRERE

o N A

Kuroda:NAS

Add_Current_Obs.py |

Sqlite3 query | get_inml‘
I Add_Currenl_Wealher.by I

File transfer (scp)

Marshal DB~

magRan

File transfer

Sqlite3

puery

Marshal DB

Marshal DBA
xEgR

(scp) ToO_all.py TS Web Interface
Marshat DB~ RisaN 1
ToORF &R
HTTP/SMTP
HTTP/manual

GCN notice | [ GROWTHweb | [J-GEM web | [ E-mail | World |
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World |
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( Obs. start )

Select target

Check prev. target =Ll
Akeno & Okayama

different WI%FF & MWL A% £k Target list DB

scp target_info.dat ..
|«

No J-GEM galaxy list D KAKE T % target list N &%
J-GEM galaxy list Cobs-flagh' 2 L\ 7= D % target
Yes list 7 & Bl iR (85 Blflag=N~Z8)
PP — £ L WKRIRAE 1DZFETE (priority & visibility)
J-GEM galaxy list ™ “reserve” & &%
58
REEFROBYIE (BE-TEDE)

< 0.5 sec +57% T — % HEALTZ 5 I-GEM galaxy list

morning loop ~"observed” & &%
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EIEERIDA : MAXI GRB 181011A

HAEY - [WILOEEEEA TMAXIT S —XI5dD90%LL 7% /1) (—
PRI GCNIC#e5(Adachi+2018, GCN#23345)
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35% region: g' > 18.0, Rc > 17.7,Ic > 17.0
40% region: g' > 16.5, Rc > 16.2, Ic > 15.7
15% region: g' > 15.0, Rc > 14.7, Ic > 14.2
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User
Interface — Tm.,.{mx“ —

Akeno memo |EREEA | Okayama memo |sobs BB (F—ARPCRUPSTUEL 1, BIUP| change ' Time stamp; 2018/03/16 14:28:15 IST None
h hedul Search box |=.g I(ob]ectl'\ame, priority, telescope, pi, ...)
Target List ; | d _"} within 10.0 arcmin (hh:mm:ss or dd.ddd)
ToO List show Oall ®obsflag=Y Oobsﬂag:N
Add target search
Manual
dm B Y o — Search: Total: 303 Objects
We b -t: D B E Akeno status Multi-updater: select and | update
pete e Obsflag  Oblect  Priority R Ded [Exp. Set # Dith. Interval Telescope Start Time [UT]End nme[ur] HPo|  PI | Updated time (JST)
}E MTDB ts ts | 3 13133 13 e ts t3 t3 ts
1-GEM 'O v |GRe180316-2 30.0 |17:41:42.0/400:44:53.0/60.0200.0, 5 05 AL 00:00:00 24:00:00 | Y [ToO_GRB.py 2018/03/16 14:16:34)
GROWTH 'O v |GRB180316-1 | 30.0 [17:41:42.0/+00:44:58.0/60.0200.0 5 0.5 ALL 00:00:00 | 24:00:00 | Y [ToO_GRB.py 2018/03/16 13:50:28]
GCN O v |MAXI 118204070 | 30.0 [18:20:20.0/+07:11:07.0/60.0, 200 S| 0.5 AKENO | 00:00:00 24:00:00 | Y [ToO_GRB.py 2018/03/15 15:03:20,
f{$ #Eq }E% a v ler 4- | 30.0 19:51:31.01+23:37:25.0/60.0 2oof S 0.5/OKAYAMA| 00:00:00 | 24:00:00 | Y |[ToO_GRB.py2018/03/15 14:48:19
O v |cre1s0314-5 30.0 [19:51:34.0+23:37:20.0/60.0200.0. 5 05 AL 00:00:00 24:00:00 | Y [ToO_GRB.py 2018/03/15 07:25:32
J: [,) $$X ' - O/ v |sn_20182d | 150 [06:18:03.0/+78:21:52.0060.0| 10| 5 0.5 AKENO | 13:00:00 | 16:00:00 | N | Tachiban32018/03/13 18:57:17]
Tl O ¥ |maxi21813-095 15. o" is 13'73070 -09:31:59.0 60 o 20 s 0. 5; AL [ none | none Y  None'2018/02/22 09:47: 47
O] v [2a0620-003 | 5.0 [06:22:44.0[+00:20:44.0060.0] 3 5 3.0 ANY none | none | Y Kawai2018/02/05 18:18:21)
O] v swift 21753-0127 | 5.0 [17:53:28.0]-01:27:08.0/60.0] 5 6 3.0 ANY none |  none N Kawai 2018/02/05 18:18:21]
O] v [MAXI 11910054 | 5.0 [19:10:17.0/-05:47:06.0/60.0] 10 6 3.0 ANY none none N Kawai2018/02/05 18:18:21]
O v |swift 21357- | "s.0 [13:57:16.0/-00:32:38.0/60.0, 5 S5 3.0, ANY none | none N Kawai 2018/02/05 18:18:21|
IO ¥ |MAXI 21659152 | 5.0 16:59:00.0/-15:15:27.0/600| 5 6 3.0 ANY none none N Kawai 2018/02/05 18:18:21|
v |max 194 | 5.0 |18:35:43.0-19:19:12.0/60.0 5 6 3.0 ANY none |  rnone N Kawai 2018/02/05 18:18:21]
o v |k -24 5.0 18:18:24.0-24:32:117.0/60.0| 5| 5 3.0, ANY none none N Kawai 2018/02/05 18:18:21
O] v eRs 1716249 | 1.0 [17:19:35.0-25:01:02.0(600 9 6 3.0 ANY none |  rnone N Kawai 2018/02/05 18:18:21)
'O v |MAXI 11828249 | 5.0 [18:28:58.0/-25:01:44.060.00 3 6 3.0 ANY none |  none N Kawai 2018/02/05 18:18:21]
| Y til?ﬁm | 5.0 [17:08:14.0/-25:05:30.060.0 5; S 3.0, ANY none none N Kawai 2018/02/05 18:18:21|
O ¥ |vasa1 sqr [7so [18:19:21.0/-25:24:25.0/60.00 5| 5 3.0 ANy none |  none N Kawai 2018/02/05 18:18:21|
a v xx 7- 5.0 [18:17:43.0-33:01:07.0/60.0, S| 5 3.0 ANY none none N Kawai 2018/02/05 18:18:21)
O] v |xTE 18504226 | 5.0 [18:58:41.01422:39:20.0060.00 5 5 3.0, ANY none |  none N Kawai 2018/02/05 18:18:21]
O v |cs2000+241 5.0 [20:02:49.0/+25:14:11.060.0, 5| 5 3.0 ANY none none N Kawai 2018/02/05 18:18:21)
] Y 5.0 ]04:21:42.0/+32:54:27.0,60.0 S| 5 3.0, ANY none none N Kawai 2018/02/05 18:18:21




XIX

LN\

& OD & AIl[E

Akeno | Telescope | CCD | AutoAna | Okayama [[iENEENE cc0
Akeno memo | | Okayama memo |sobsi#i® (—LRPCEUPSHIILY| | change | Time stamp; 2018/03/15 17:50:12 JST None
Visibility at | (Red: alt> , Yellow: T¢ obs]
s ity [ change | ( Odeg oday 0bs)
ToO List object MAXI_J1910-054 =
Add target obsflag Y
Manual —_
__________ Priority 5.0 _g' &0
Akeno status RA. 19:10:17.0 E
Okayama status Dedl. -05:47:06.0 I
MTDB interval 3.0 =
J-GEM start time  |none =
GROWTH end time none
GCN set number |10 L+ 20 2 2¢ 2% 28 1
dither pattem|6 JST [hours]
exposure 60.0 i
Telescope ANY
PI Kawai "
HPO N 5 &
Update 2018/02/05 18:18:21 E &
his inf ion 4
" ¢
JST
Light curve
T
3 ——— S 8
- °
B %-, &
it If

* obj_ILAKENO
57.5 S8k



J-GEM

A part of the project “Multi-messenger Observations of GW sources”

* collaborating with the KAGRA data analysis team 7
% 0}
Main features: { I [ |+ 1m Kiso Schmidt telescope
5 deg? opt. imaging w/ 1m - " 5 .
1 deg? NIR imaging w/ 1m 2
| opt-NIR spectroscopy w/ 1-8m : N 1 1.5m Kanata telesco')e
opt-NIR polarimetry h : telesco L
4 + 91cm OAO-WFC of NAOJ
* Yamaguchi 32m radio telescope
‘ 50cm telescope : ; ) . i
(Hiroshima Univ. 2016) | 3.8m telescope
(Kyoto Univ. 2017) HSC, Subaru @Hawaii §
K |
a/508 Ml L)L | TAO 6.5m (Tokyo
b Univ. 2018)
IRSF (Nagoya Univ)1 ! miniTAO (Tokyo Univ.)
. ASTE (NAOJ) @ Chile
@ South Africa MOA-II, B&C (Nagoya
~_ | Univ.) @ New Zeeland
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planner@Hiroshima

J-GEM
planner/
Image Server
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Imag.e..S.e.r.\/.e.r.0)4‘7}0 ﬁ_b ........ ......... - ........
: WEb 77'7#_]:—(%‘% C\:.%T/\‘(ﬁwu—cg%& ’)uxE

) o 1 s 50 BIOONAE 9 N, pers

. <= Bhue: Reference i image

.. Chanpe images: those MSIrom TR JA0. . . .. ..ol .ttt il e i e
*  Blink mmages: chase "View'-- ‘Blnhno command P

Change scales: chose Scale’-~>'set limits to zscale 21/22° command

Event ID - uso30 -
Link to planner - ik

Galary . .. . .. . GLOO4S03:024632
Obs. MID T 585134750238
Obs. UTC T 2019-01-30 11:24:02
Telescope : Kanata

Filter 2 H : ; Has Transient??

Exposure [sec] | 540.0 j Reports have already boen sent to 1-GEM planner. Y
Upper-Limitintag)* ° >$99.00 * e e - DOYRU (Rl WONKIO DR RAQENR - - - st
possible candidates  Load oo 1..,mm k DBAD dota

results of photometry Load on 159, downioad . s

Has Transknt? . NOTFOUND . : 7

Has Reported? Yes 3 R Ded.

Original fits download Serd

+ 1S9: ‘ds9 Djavascript}. Web.l:'C“dch‘: ﬂgd)a&ﬂE :
g | + PS1 {or DSS)EIf& & D LLEIIC & %’)fﬁfﬁi%ﬁ ; ; ;
......... ......... .Bﬁﬁg%&%%{$o)ﬁq% E“% ......... ......... ......... ........
5 ; . f@ﬁfﬁ(@ = @Wﬁﬂ] i%/]‘\ : : : : :
. Planner’\o)ﬂﬁﬁfﬁ?@ﬁm@ﬁiﬁ%
* FITSetc.DX 70— K
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Python:
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TA) bk ERIEAMER (I L ERE

SQLite:
Ay ERTEMNEE, B
T AR TN (BB AT IERTHLEEDRAETIEELLDY)

HTML:
EYUBZTRTRTALETHLEETIELER
ARRENSEEIZTIVCRABEIRIEEZEZ DL,

Slack(mattermost) , google document &M EHE
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BUARER
o HDIETDEAN—FBEEN?
e.g. EAFEXEDIEE . J-GEM or GROWTH or GCN

BRANCKHEHRT B, - VAT LELT. RRFERRADOME s S HE
DRMZEZELTHLIE,
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o TJAILA—RA—ILHN(f=FIZ)EISALY
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We have ROBOT telescope but ...,

Bhalerao+17

e.g.,, GW 170104 17} J\ ¢
¢

2017-01-07 05:17 (JST) . w
GROWTH ML e-mail alert was derived

Magnitude
N
o

2017-01-07 05:40 (JST) o . 21}
Having been waked up Jri 551k
2017-01-07 05:50 (JST) ll = 23T e ez
Added a source to observing list py| e : : .
0 1 2 3 4 5
of Akeno telescope Time since GW170104 (days)

(Twilight was started on 05:35 JST...)



