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WIDGET@ TR K It
Instrumentation:

-CCD Camera: Apogee Alta U10
-Lens: Canon EOS EF50 F1.2

-Pixel size: 14um

-lmage format: 2K*2K

-Field of View(total): 64 x 64
-Mount: Takahashi NJP
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Red: Optical Intrument
Black: y-ray Satellite




Flux density (mJy)
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- Pointing Strategy:
-Swift/BAT FOV
-Zenith direction

-GRB originate

120°

- Daily Operation: | 32
-1 frame/10s — exposure time: 5s, read-out time:5s

- Daily-check movie
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(Yamazaki 2009 predicted precursor)
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(2) Rough Astrometry (4) Accurate astrometry
TNX function In imwes 4 order TNX function In IRAF 4 order
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Single detection

T=10s

Multi-detection

T=10s

£=43(T10-T0) T=0s
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(4) RERAKZFEENATIM42

« BHIHZTE{E5|Z=EH (Under sampling)

N

Year/Month | Frame No. | Total Detection
2009 /01 755 4671
2009/02 3033 13904
2009/03 2985 24676
2009/06 2049 11247
2009/07 2374 6499
2009 /12 2099 34403

all 13295 95400
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(1) Count value filtering (ZERERICTZWVWL T)
(2) Number detection filtering (57 L — /)

(3) Elongation filtering (JCIEIRICZWLNL T)

(4) Flux filtering (JTIEIRICTZWLWULT)

(5) Light curve checking

AL &L ER3 2010



» Data: 2009/03/17 (totally 66 frames)
* Number of picked up objects: source
(1)Count value filtering: 2993 picked up
(2)Number detection filtering:
-single detection: 231 sources
-mutiple detection: 2762 sources
(3) Elongation filtering:
-a/b >3 :8sources Only 8 fast moving objects
-a/b < 3 :2754 sources
(4) Flux filtering:
> 10000 : 2706 sources Well rejected number of fluctuations
< 10000 :48 sources
(5)Light Curve checking:
-other : 48 (small variation and bright star fluctuation)
-small variation:7
-bright star: 23
-real candidates: 18

M &5/ 2010



All 18 objectes are sIow moving objects by manual extraction.

1800 1900 2000 2100 2200 2300 2400 2500 2600

Possible improvements of the pipeline
Number detection filtering (current matching radius is 4pixel.)
Evaluating with WIDGET tracking accuracy, we may be able to set much smaller radius.

MALE &1L Em3C 2010



The features:

e Radial Profile : similar to stars on the WIDGET image
e The number ratio : 0.85+0.26 sources / cm?/min

Star Single detection

Count Value

22103 1536, PRI

883.2 0,28 -57 3,84 0,92

10815 1,01

Radius[pixel] I &15%3C 2010



spot type cosmic rays ?

Spot type cosmic rays:
- inoizing radiation interact with Silicon (CCD)

- cause: secondary meson decay (muons)
- incident angle: 90° (localized event)
- psf: 1 or 2 pixel - consistent with WIDGET image

. The rate of cosmic ray reasearch by Lawrence Berkeley National
Laboratory

- CCD thickness 200-300 um
- Long dark images of UCO/Lick and NOAO CCD Labtories
= The number density ~ 0.87+0.08 #/cm?/min

Consistent

M &5/ 2010



spot type cosmic rays ?
For more simple extraction,
> Additional testing (threshold=1000) :

—> Clear data 0.85 #/cm?/min
— Cloudy data 1.07 #/cm?/min
—> Roof-covered data  1.15 #/cm?/min

All number ratio are consistent.

M &5/ 2010
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