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Brief History

e FY2002 Started the Collaboration and R&

« FY2003~ Main part of Ashra-1 was funded
$5M for 3 years

— FY2003 Developments

— FY2004 Test Observation @ Haleakala

— FY2005 Construction @ Mauna Loa
(Land usage permitted in July)

« FY2006 Under construction
Started Pilot Observation for opt. transients and VHEy.
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Mauna Loa Mauna Kea
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Examples of Detection

101%eV hadronic ()

core distance 130m. y

1 trigger pixel = 0.66(deg)
Total: 62602p.e.
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10*%eV leptonic. (e?)

core distance 130m

1 trigger pixel = 0.66(deg)
Total: 88296p.e.
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RMS= 0.3Imm

/deg.

B Saturn Image w/ Blue Filter
- ZEMAX (300—400nm) on Sphere
— ZEMAX (w/ Blue Filter) Optimized for each point
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Night Sky BG on Mauna Loa ‘
fishra

10’ E Night Sky BG Flux Spectrum

[ | === Mauna Loa

Namibia Fairly consistent with NSB measurements on

La Palma

HA Pl (o) Namibia and La Palma by the H.E.S.S. group

Fit to Namibia (Preup, et al., NIM A481 (2002) 229).
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| Understanding of total light collection
e efficiency is checked well with stars crossing
' PMT FOVs within 5% accuracy.
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Observation Time (HST 2008/01/01)

<=Howto fixR, G, B, U
optical filters on PMTs and

L&___.jt-" j CCD on the focal sphere.
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Introduction / Prompt Optical Afterglow

® Reverse Shock into ISM Fireball model

e Sari & Piran 1999
e Nakar & Piran 2004 _. " \

® Reverse Shock in wind )--r " ﬁ 3
/
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Inrer relativistic

e Kobayashi & Zhang 2003 A g |
& Others - '

S

T_ PI ran 2003 Inlzrnal shocks External shocks

e Internal Shock | «.Fr» Kobayashi & Zhang 2003

e Neutron-Fed GRB
e Pair Avalanche

€ Lightcurve = Model test

® Farther constraints can
be obtained by
cooperating with radio/IR
observations " ISM Model

time
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‘ Analysis / Astrometry \

® |Image coordinates of
stars? Catalog matching

= Sextractor (Bertin&Arnouts) fa .l .58 & e i e e oo o

€ Image coordinates © - e :
equatorial coordinates?

= Catalog matching
e With Tycho-2 catalog

e Using well-identified stars,
parameters in 2-dim
conversion equations are
calculated

Matching errors are less
than 0.8 arcmin at the stars (circle) superimposed on a
center of the FOV real image
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Near Future Plan 2\,
______fshra

FY2005 Started construction at site on Mouna Loa

FY2006 Optical assembly & adjustment
=> Start Optical transient monitor

FY2007 Cherenkov Trigger & Readout assembly
=> Start VHEy monitor
=> Start VHEv Search (Mountain)

FY2008 Fluorescence Trigger & Readout assembly
=> Start VHEv Search (Earth)




Image Pipeline of Ashra detector Aty

Distributes same image to 4 sensors keeping good resolution and
brightness with 1.1.s, splitters and optical fibers.

Untriggerd image sensor

Fine Sensor

i f

Optical Fibe:\ _
N\  Afterglow sustains

Bl ™\ ~200ns
Trigger Sensor 4

Cerenkov fluorescence

Requirements for trigger sensors |
otrigger judgement within ~100ns <—> S |
high resolution to recognize AS image M 100ms A cnt \-256mY)

=>Hybrid Photo Pixel Detector
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Img03963.pgm
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Image Pipeline of Ashra detector Aty

Distributes same image to 4 sensors keeping good resolution and
brightness with 1.1.s, splitters and optical fibers.

Untriggerd image sensor

N\

Fine Sensor

A A
Optical Fibe:\

N\  Afterglow sustains
~200ns

Trigger Sensor

Cerenkov fluorescence

Requirements for trigger sensors |
otrigger judgement within ~100ns <—> S |
high resolution to recognize AS image M 100ms A cnt \-256mY)

=>Hybrid Photo Pixel Detector
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Hybrid Photo Pixel Detector

Electron tube, silicon pixel detector and readout LSI circuits

Main features

*De-magnification by ~ 5

*64x64 pixel silicon anode (450umx450um each)
*Trigger LSI chip for fast pattern recognition
*Bump bonding and vacuum feedthroughs

High resolution and Fast response are required
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Silicon Pixel Detector

n-sub
sectional view

\
pt+ )
«Simple p+ n type
*Depletion voltage 65-105V
sElectron collection for fast response
*64x64 pixel array (maybe largest! )
e Bump bonded to LSI readout chips




Near Future Plan 2\,
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FY2005 Started construction at site on Mouna Loa

FY2006 Optical assembly & adjustment
=> Start Optical transient monitor

FY2007 Cherenkov Trigger & Readout assembly
=> Start VHEy monitor
=> Start VHEv Search (Mountain)

FY2008 Fluorescence Trigger & Readout assembly
=> Start VHEv Search (Earth)




