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Ashra Project Plan

AshraAshra PrototypePrototype
Optical Flash Optical Flash obsobs..

Expected Time to Install All Electronics
At the End of the Construction Term



Gamma Ray Burst
BeppoBeppo--SAX identified with ~3 SAX identified with ~3 arcminarcmin. resolution. . resolution. 

=> Multi=> Multi--wavelength Analysis (1997~)wavelength Analysis (1997~)
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ASHRA allASHRA all--sky optical, sky optical, γγ,,νν survey with ~1arcmin survey with ~1arcmin resoreso. . 
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•　GRB model test：

　ΓRS < ΓFS < ΓGRB

　　　=>　θOPT > θX > θγ

•　γ-free Ｈｙｐｅｒnova search

Optical Flash ← Ashra ?

No independent observation 
without satellite alert so far.
⇒ Great chance even in the 
test observation with Ashra
optics+commercial CCD



All-sky Survey High Resolution
Air-shower telescope

AshraAshra
Superior feature ofSuperior feature of

AshraAshra

– No time delay before GRB alert
– Unbiased for gamma ray emission

- Self Trigger

ROTSEROTSE RAPTORRAPTOR

HETE-Ⅱ

- Triggered by alert from HETE-Ⅱ
– Time delay before GRB alert
– Biased for gamma ray emission

GRB Optical Flash ExperimentsGRB Optical Flash Experiments

•• ROTSEROTSE

•• RAPTORRAPTOR
•• AshraAshra



Oahu

Hawaii

Maui

Mt.Mauna LoaMt.Haleakara

1′0.6′Resolution 

600340Aperture (mm)

45°×　45°30°×　30°F.O.V.

Ashra-P2/3Ashra-P1/3
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Ashra-P2/3 Ashra-P1/3

Mecca for astronomersMecca for astronomers

Two prototype telescopes

150km

AshraAshra Prototype Telescope Prototype Telescope 

11M pixel CMOS
Canon EOS-1Ds



Reduction of Local Fake Objects Reduction of Local Fake Objects 
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Source distribution

Two ROTSE observations

• Distance 150km, Parallax ～ 1arcmin
→ Objects nearer than the moon can be rejected



Instantaneous SensitivityInstantaneous Sensitivity
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• Light gathering area
– Aperture, Obstruction

• Total efficiency
– Quantum efficiency, Transmittance, etc.

• Assumed photon flux
– Sari, Piran (1998)
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Npe=1 (?)

Complementary
wavelength
(energy) range

Dark current?

Detector SensitivityDetector Sensitivity

Npe=0.35

•• AshraAshra : Large Aperture, U-band, Low noise
•• RAPTORRAPTOR : Small Aperture, R-band, Dark Current?



Signal vs. NightSignal vs. Night--Sky BG NoiseSky BG Noise
Signal

• Assumed Flux

• Mv=　0 （＠5.5×1014Hz）

Night-Sky Background
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BATSE

Magnitude=12

Magnitude=15

RAPTOR-Wide

Ashra Prototype

Demonstration ofDemonstration of GRB Optical FlashGRB Optical Flash
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Comparison ofComparison of GRB Optical ObservationGRB Optical Observation

Even Ashra Prototype Observation 
=> Fairly Competitive



ConclusionConclusion
Strongest GRB Optical  Explorer Strongest GRB Optical  Explorer 
Even with the Even with the AshraAshra PrototypePrototype

Self-Trigger
Wide F.O.V.
High Sensitivity (U-band)

Independent discovery
No time delay before GRB alert
Unbiased for gamma ray emission
Precise time structure
Complementary wavelength region
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