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Automated Wide-field Survey for Transient Objects with a Small Telescope

Hiroyuki Machara™

Abstract
We report an outline of the automated wide-field optical survey system for bright transients and variable stars using a small CCD
camera and a telephoto lens. Our survey system named “Kiso/Kyoto Wide-field Survey (KWS)” has a field-of-view of 5 degrees x 7.5
degrees and could cover a survey area of about 100 degrees x 120 degrees per night (8 hours). We achieve a photometric precision of
<5% for stars with a V magnitude of between 5 and 11. We also developed a web-based tool for data retrieval. We discovered more

than 100 new variable stars and obtained pre-discovery images of 2 new transients with the KWS.
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1 http://www.astroarts.co.jp/products/stlgear/

2 http://www.physics.muni.cz/mb/nightview/

3 http://www.stsci.edu/institute/software _hardware/pyraf
4 http://www.astromatic.net/software/sextractor

5 http://tde-www.harvard.edu/wcstools/

6  http://www.astromatic.net/software/scamp
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PEESAOUTEREEIZ &5 0 T D EATEEh YK & 72 KK (100-1000 mas FEEE) Tid, 20 DA HRVEREE A % v J (s
NHTNTND Z ENRRIAFEI, 50-100mm FREDOESIEREO L > XA TH-Th , TORENRER TE RO T
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7  http://marvinweb.astro.uni-bonn.de/data_products/THELIWW W/index.html
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WCEHEEN DM KK L HIP obs D RKIAZ FFRDO X 572 SQL 7 = U — T~ v F 7 LIfE R % HIP_Reference &\ 9
view & L TIERKT 5 .

CREATE OR REPLACE VIEW HIP_Reference AS SELECT h.hid as hid, o0.0obj_id as obj_id, (h.vmag - o.phot_i_mag)
as diffmag, o.phot_i_mag_err as phot_i_mag_err, h.vmag as vmag, h.bv as by, h.flg_tmp as flg_tmp from HIP_obs h,
Object_Info o WHERE h.flg_tmp=1 AND o.frame_id=%s AND o.flg_ok=1 and (1.0 - 0.x*h.x + 0.y*h.y + 0.z*h.z)<%s and
o.phot_i_mag<0.0 and o.flg_ok=1
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LD RV AT AT, BRI RIEORENE & O Z v TAEOAEZE 0 73 0.7 pixel IS TH5A/ELD &/
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"iQuery Result | + |
€ 2 % | @ kws.cetus-net.org/~maehara/VSdata.py?object=R+Leo&plot=1&submit=Sel <

KWS (Kiso/Kyoto Wide—field Survey)

Object name R Lea

Plot light curve:

Upper Limit: [J

Recent data only: [
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LEOR = 084733+11257

Ohject Obs date (UT) W mag. Error QID

004733+1125.7 2010-11-24 10:4645 B.055 0070 2012065
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094733+11256 2010-11-20 19227428260 0054 1476497
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T NOER LT b O T, K4 13F UM % B R FARBEIFTIC R LT, 20124 12 A2 b 2 A £ COERITES
NET =2 BER LD THD . ALLRICA (RN ) &2 E RGBT 5 BERRFN 20 (FROH S
S 1/30 F2EE ), ALK CEICERE L TV ZIRFIS T 5% DL FOIEHERZE L 70 5015 S1L5-10 HF TH o 72DIlZxf L, KEE
TUPFTRRE REIZIE 5-11 25 7C 5% LA N OMEHERZAE L 72572 . S S0 AW E Z A TIX CCD OfIFID 72 D12 1E LW EA
DELILTNRN,

0.25

0.25
0.20 0.20
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V magnitude V magnitude
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3.2. MIBRE

2R RAROBIIN T L= B 2 BRI T 2 LR H D R 2KV AT A TRG LT — X 20 L, T — X
N=AORGRBS LCHEDOT —F L OHEZ1T> T, HiRRB L OHELEBEMZ Y A b7 v 7425 £ T2 D8
MazE LD (TRTYUINVA Ly RTUE). ffifT s LOT —# _X— R TIELL F OB 2 v .

® /— N7 =7 : Intel Xeon E5-2620 (2.0GHz), 32GB memory, Intel 335 240GB SSD

® OS: Scientific Linux 6.3 (kernel 2.6.32) x86 64

® 7 — X ~_—Z :MySQL5.1.69

® fiifft/N+A 77 A :IRAF 2.16, PyRAF 2.1, WCSTools 3.8.7, SExtracor 2.8.6, SCAMP 1.7.0

%2 REHOT—2LEIZH M DPTERH

T L JBE A 14h48m, +16° 16h12m, +12° 17h30m, -19°
T R A% 2588 3520 4871

— AL+ WCS 6.4 [sec] 7.6 [sec] 8.7 [sec]

DB insert (file/object) 1.1/2.2 [sec] 1.1/2.7 [sec] 1.1/3.2 [sec]
R 1 R E 1.5 [sec] 1.8 [sec] 2.2 [sec]
BRI - AR 397 [sec] 541 [sec] 776 [sec]

BN X > TRIHREE N R 2720, 1 7B O REESHINT 212 L3> C, EOFTERM G BT 5 .
SYWERNE 15 e DT, RIGHBIKDO 7 L— LAOBRENKED D £ TOMIC, WA & T —F X— 2 ~DEGk , B IOk
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Tl CCD I A TR LI AT L X PC S OHIENCHIS LI REEAMASDES Z L T, ZB2ABO Y —~1
VAT LEERTHIENTE R E BT — X ABMIT L, T — X XA kT 5 Z & T, BERESEIE KR
RO AT — 2 R R RS DN TETZ ARV AT ATHEMA L CCD I AT & L2 X3 40
T3 HFEEE , PC 20 5 OFIENC IS L2 RERFE S 20 THRRETH Y, HIEHE PC ol « 7 — 4 _X—2AHOFEHE L E 0 T
100 RO T A Mz 52 LN TET.

BIED Y AT WTH, TG HB O F — Z R JLOTF — Z X A~O B TR NI T LTV DN, 22Kk - 2
B RIKONT 1 T ORI DR O 10 FFRE ORI o TV 5 . Z ORI OIS, 2 Bho7r—4
DHRDPHRIET =T D 55T HRIKOBEDOT — X 2R HT7mDICHLEINTEY , 5% LT — 40 82 5
DI > THUHEIFAE KT 5 L EZ DN D . ZZRRKZIFIERENM & FRE OB THRILT 272012, B RIKT —
T SR DO SFIECE YRS |, Jk - /MER EE D Z a7 b L, AOBIT — 2 Tidial Bk Li= &l %
MRPFT 22 &0, MYIRBENAEEITH) 2 & T, 77—V A XeMi/IT2H L0, RBHEL LR SEILERD D .
SBITIRGH I HICREIE T T2 L5032 2 &, AR - BRSO EBERIEOM  [HE T L7 0 L5 I M o
AR MEDNWTE S RDANIIE L TN D ZERHETEDL LI, VAT LOUBEZED L TETH D .
ARUAT LA THRIBCTEDEBERMBIZINFELY EHLIVWRETHDLEEZLND . 20D K 5 el D W RIRO 45 5
WL DM BENE N2 12m 7 7 AOEESECTHARETH Y |, Bl 21 « RIMRRSURRZMERE S 122 LTV 28
BOPESE T, BB TS L E2 NS . £, KV AT AIHROBMBLOA—F v VYV —2DY 7 v v =T
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