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Photometric Observation of Short-Period Eclipsing Binary Star

Yuji SASAI Hitomi KISHIBE and Mai OSHIMA

The apparent luminosity of the eclipsing binary star changes periodically, which consists of two stars hidden by each

other. We took a series of pictures of the short-period V1191 Cyg using the 50cm-diameter telescope of Bisei Spaceguard

Center on August 6th, 2013, and also took a series of pictures of the short-period V0523 Cas using the 101cm-diameter

telescope of Bisei Astronomical Observatory on October 12th, 2013. We then reduced the data and performed a

photometric analysis using image reduction and analysis facility (IRAF) software. We estimated the periods of luminosity

variation by drawing the light curves. We also summarized the procedure of the image reduction and the photometric

analysis using IRAF.
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darkl0sec.list : BN 10 DOE—27 77 A )L
% dark10s_ 001 fit

dark10s_002.fit

dark10s_003.fit

dark10s_004.fit

dark10s_005.fit
dark40sec.list : FE N A0 RV D X — 2 7 7 A )b
dark60sec.list : T 60 DX —27 7 7 A )b
flatlist: 77 v 7 7 AV
W% flat_001.fit

flat_010.fit

(2) HUEtEFHA
BB TR ERF VAL, REME R &
o TV ENDHD. BBV, AUV IO
W fE, R, RAMVE, RREZHND
lmstat] 2~ FEZ MWD &, ZOEFIZKN
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ecl> imstat @dark10sec.list
#IMAGE NPIX MEAN STDDEV MIN MAX
dark10s_001.fit 1048576 1900. 15.6 1849. 9042.
dark10s_002.fit 1048576 1901. 15.63 1848. 9376.
dark10s_003.fit 1048576 1901. 15.28 1852. 9243.
dark10s_004.fit 1048576 1901. 15.32 1856. 9102.
dark10s_005.fit 1048576 1901. 14.99 1852. 9262.
40 BN DOX—2 77 A4 6, 60 BENDHX
— 7 77 ANSREICERENRNINTF =y 7T 5.
ecl> imstat @dark40sec.list
ecl> imstat @dark60sec.list
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ecl> lcat flat.list | sed -n 's/.fit/s.fit/p' > flat-sub.list
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ecl> imarith @flat.list - dark10sec.fit @flat-sub.list
SHIT, MAEEZFHAEL THB RV
ecl> imstat @flat-sub.list
#IMAGE NPIX MEAN STDDEV MIN MAX
flat 001s.fit 1048576 493.3 31.68 323. 2874.
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ecl> normalize @flat-sub.list
MR RIIRD & DI T 5.
ecl> imstat @flat-sub.list
#IMAGE NPIX MEAN STDDEV MIN MAX
flat 001s.fit 1048576 1. 0.06422 0.6548 5.826
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e A7 407y (hRE) THKRL, 77 AL
flat.fit 45 % .
ecl> imcombine @flat-sub.list flat.fit combine=median
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ecl> imcombine @dark40sec.list dark40sec.fit comb
ine=median

ecl> imcombine @dark60sec.list dark60sec.fit comb

ine=median
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ecl> !cat object40sec.list | sed -n 's/.fit/s.fit/p' > o
bject40sec-sub.list
ecl> !cat object60sec.list | sed -n 's/.fit/s.fit/p' > o
bject60sec-sub.list
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ect40sec-sub.list
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Icat object40sec.list | sed -n 's/fit/f.fit/p' > objectd
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ecl> imarith @object60sec-sub.list / flat.fit @objec

t60sec-flat.list

ecl> imarith @object40sec-sub.list / flat.fit @objec
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ecl> imexa @filelist.txt 1 keep+ log=coords-data.txt
AN, EBERY 7 b ds9 BT, AN
RO LET la) 2 FL, RIZEXKED LT lay
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lcoords-data.txt ] IZfRfFES N DH. #Kbd & XX
fql Z 2 BT 5. Zhb0ERIE Temp-
coords.txt] EWILFD T 7 A WVITHRTFESNT
WE, ARIFUTFOL 1275,
$ more coords-data.txt
#[1] 2317351 fit -
#COL LINE COORDINATES
600.07 653.40 600.07 653.40
529.48 539.81 529.48 539.81
Z @ imexa OfE R (coords) 1% 3,4 FIAE S HDE L
TLEDEEO xy FEEIZEIE L TWA. 5D
DEEZNITH I LE xy BELFRILTHD. 1
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$ cat coords-data.txt | awk '{ if(NR % 3 == 1) {fname
= $3; } else if(NR % 3 == 2){ print fname, $3, $4; }}'
> coords-data-rl.txt

AEFLLTO LB THS.

$ more coords-data-rl.txt

231735f.fit 600.07 653.40

JERE T 7 A VAL & JERE D RS Y A M ERKL

$ cat coords-data-rl.txt | sed -n 's/.fit/.coo.r/p' >

coords-data-r2.txt
AEFLLTO LB THS.
$ more coords-data-r2.txt
231735f.coo.r 600.07 653.40

JERE 7 7 ANV ERE B L
$ cat coords-data-r2.txt | awk '{ print $2, $3 > $1 }'

FERE 7 7 A N DU R MMERK

$ cat coords-data-r2.txt | awk '{ print $1 }' > coords-

r.list
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$ cat coords-data.txt | awk '{ if(NR % 3 == 1) {fname
= $3; } else if(NR % 3 == 0){ print fname, $3, $4; }}'
> coords-data-v1.txt

$ cat coords-data-vl.txt | sed -n 's/.fit/.coo.v/p' >
coords-data-v2.txt

$ cat coords-data-v2.txt | awk '{ print $2, $3 > $1 }'

$ cat coords-data-v2.txt | awk '{ print $1 }' > coords-

v.list

(2) 7TAF ¥ PDLO AN (FWHM) OWRE
KR Z Hul &3 2 DG P O R E O 7= o 2 E R
FWHM (Full Width at Half Maximum) % {&E9 %
WENH L. T2 TIHEBREICOWTHBEET 5.
$ cat coords-data.txt | awk '{ if(NR % 3 == 1) {fname
= $3; } else if(NR % 3 == 2){ print fname, $13, $14,
$15; }}'> FWHM-r.txt
TFWHM-rtxt] OWNE % " %5 &, ENCLOSED,
MOFFAT, DIRECT OfE & b, 032233ffit D%
fToltEy MEFIZE Y RES AL TN, £
= T [235233ffit ~ 000623f.fit ] (60 b #& )
F001001f.fit~032233f.fit) (&> NEFEH, 40 7
FTok) L T032842f fit~043822ffit] (v hAEHE
%, 40 @) o T, L0 FEEORGIZITW
7u 7y AN CToH5H MOFFAT Ofi ¢ FWHM %15
5. ZZTiE T001001f.fit~032233f.fit] Dtk
BRIZOWTIBERT 5.
$ cp FWHM-r.txt FWHM-r-2.txt
[FWHM-r-2.txt] W% % [001001f.fit~032233f.f
it] (B> FEERD 295, FWHM & LT, 154
il > MOFFAT O ¥ ZEHT 2 2 LT 5.
$ cat FWHM-r-2.txt | awk '{ sum += $3; num++ }
END{ print "sum=" sum; print "average=" sum/num}'
sum=1000.54
average=6.49701
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fwhmpsf=6.5 (FWHM)
cbox=13 (FWHM O 2 fF2 %)
annulus=14.8 (AW A OHNEE, apertur+1.0 7223,
+5.0 127 %)
apertur=9.8 (FWHM @ 1.5 %)
DEICNRTA=FERETDH. HKERDEGBT
07y ANER4IRT.

ZOMOREREH OEGT — % 7 7 A L EEIE
DFEIZ DN THRARIZIBH®RT 5.

(3) M
e, ZEXE O FWHM OERFE L THh DD
T, BHEH, YU MEETHTT, WETS.
FOESDOT 7 AN A NEERTS.
ecl> cp filelist.txt filelist-1.txt
235233f.fit~000623f.fit (FEH 60 £») 7
ecl> cp filelist.txt filelist-2.txt

001001f.fit~032233f.fit (FEMH 40 ¥, vk
ARG 154 {8
ecl> cp filelist.txt filelist-3.txt
032842f.fit~050543f.fit (FZHi 40 ¥, v b

EHE%) 78

HIEH O Ll R FERR Y 2 B

$ cp coords-r.list coords-r-1.list
$ cp coords-r.list coords-r-2.list
$ cp coords-r.list coords-r-3.list
RDEH ORI RERE Y A b

$ cp coords-v.list coords-v-1.list
$ cp coords-v.list coords-v-2.list
$ cp coords-v.list coords-v-3.list

OHNBETZ77ANVY A MNIEDED.

77 A NI A b Tilelist-2.txt| DZENE OHEE
ecl> epa phot

limage | 2 [ @filelist-2.txt | , [ coords | |Z
[ @coords-v-2.list | , [interac] % [yes] 75
lnoJ, fwhmpsf=6.5, itime=40 (%), cbox=13,
annulus=14.8, apertur=9.8, zmag=22
E LTI A—ZFRE L HRHEDEEIT S .
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ecl> txdump *.mag.l IMAGE,XINIT,YINIT,XCENT

ER,YCENTER,OTIME,FLUX,MAG, MERR yes >

r-result-1.txt

ecl> txdump *.mag.2 IMAGE,XINIT,YINIT,XCENT

ER,YCENTER,OTIME,FLUX MAG, MERR yes >

v-result-1.txt

FERFNZA R 2727 7 A4 /v % [rresult-1.txt |
lv-result-1.txt] &3 5.
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77 AN ERE (UT), 7T v 7 R, HEBER,

2EDR Y L
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$ cat r-result-1.txt | awk '{ print $1",",$6",",$7",",
$8",".$9 }' > r-result-2.txt

$ cat v-result-1.txt | awk '{ print $1",",$6",",$7",",
$8",".$9 }' > v-result-2.txt

ST — FOEH
Windows O 7 F A K7 7 £ )L DWIT 2 — KX
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$ cp r-result-2.txt r-result-3.txt

$ unix2dos r-result-3.txt
3

$ cp v-result-2.txt v-result-3.txt
$ unix2dos v-result-3.txt
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375 (Xe6) &ienoiz
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@0 00

X7 HEEI/NERHEE (42 : V1191 Cyg, 47 : V0523 Cas)

LA

V1191 Cyg DHEH

51T, WE 3: BORKE STV BRPL0R A
5 (M7 /), Zticky, BEoWPSL I
FR/INRFIZ 28 U 72 W IRERT A SR 8 B 2 & 23R
BHC&%. ZLT, XMy —4YL LT, 2O
HEX A X, HEORKERD, TNWKE XD
HERTHLIEBSE W HEW)THS. HHIX
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W (K7 A, EBLZ ALY, BEOoBHS ST
/NI RIS E LT 2 2 LB hD. £LT,
HEREEZZRBLTH, K6 LVbTFnTHLIN
Fhh (K6 /), mfs (K6 £ b b
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BIDa RN HD. £, TWT—2 9L LT
V0523 Cas b BB <E WEEW)THY, BAHILS
e 31 0 CTHDHND, PR RITIZIE—HL T
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Tl i ETITh o R FER EEBNKED
BT — 21358 b 5T TR, ARHHIZE Y,
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