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Abstract

The satellite observation with the Compton Gamma Ray Observatory have shown that
there are many more astrophysical sources of high-energy radiation up to 10 GeV than
had been previously suspected. In addition, ground-based observations appeared to show
the existence of a number of strong astrophysical sources emitting photons above 300
GeV. However, no telescopes and satellites have operated in the energy region between
10 and 300 GeV in spite of the importance for gamma ray astronomy.

I have developed two atmospheric Cherenkov ground-besed detectors, “CHESS” and
“CANGAROO” which are able to observe in that “blank” energy region.

SUBARU optical-infrared telescope is located on the top of Mt.Mounakea, Hawaii
which is 4200m above the sea level. I simulated using GEANT code and found that
the luminosity of Cherenkov light was 4 times larger at 4200 m than at the sea level.
And SUBARU telescope has one of the finest mirror in the world with the effective
aperture of 8.2m. “High altitude” and “Large mirror” enable to observe 10 GeV energy
region. This is why that CHESS was designed for SUBARU telescope. CHESS is a
cylindrically shaped detector with the height of 1 meter, the diameter of 1 meter. It has
45 photo-multiplier tubes and put on the prime focus of SUBARU,the field of view is
about 0.7 degree. Signals from photo-multiplier tubes are sent to the electronics, which
is composed of VME modules mainly. So,the processing speed of the data acquisition
system is 10 times faster than that of conventional Cherencov detectors. This paper
reports the development and performance of CHESS.

On the other hand, CANGAROO II telescope is the atmospheric Cherenkov telescope
in Woomera,South Australia. It has 556 photo-multiplier tubes and field of view is 3 deg.
The energy threshold of the detector is expected to reduce down to about 200 GeV.
Using this telescope,we can observe in wide energy region between 200 GeV and 50
TeV. CANGAROO data acquisition system(DAQ) is composed of VME and CAMAC
modules. And it’s trigger rate is about 30 Hz in the live time 80 %. In order to lower
the energy threshold more, it is not enough. Then, I developed new DAQ using Linux
OS. I tested it and found that the processing speed of new DAQ is 2.5 times faster than
that of old one. This paper reports the development and performance of CANGAROO
IT DAQ.
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1. Turbo sparc 170MHz VME CPU bord,OS: solaris2.6
2. Ultra sparc 333MHz VME CPU bord,OS: solaris2.6
3. Pentium 200MHz PC+ Bit3 616 PCI-VME bridge,OS: Linux2.0
4. Pentium 400MHz VME CPU bord,OS: Linux2.2
oooogo

ooooooobooboobobOoLinx0o0oooooobOObOOO DRC-1OODOOO
000000 0O0O0O0O0ODOO 3200000000CAMACOOOOODODOODDOOOO

O0O0COCANGAROOIIO O DAQUUOUODOODOODOOOODOOODODODOO
O0O00OLnuxO0O0O00O0O0O0DO00O00 PC + Bit3 616 PCI-VME bridge 1000 OO0
oopoooooo

3.4.3 U0O0OOOO

OSO LinxOOOOO0OOO0OO0O00O00OODOOO0OO0OO0OOD0OODODOOOODOO
0O PCOOO VMEOODODOD Bit30O VME-PCIO OO OO SBS616)27]0 000 00O
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Appendix A

O0O00ooooobOo bAQLOOOODOOODOUOODOODOODOODOOODODOOOO
gooboboboobooooooooboobobobooboooooobobbon
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e J0ODOO0ODOOLODODODOOODOOODDDOODDODOODODOD
oono

e JOODDODOODDO
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gogbooooooooooooobobobooooobbbooboooooooon
gooooobooboobodoooooooo oo oo oboobobooo
gbooooobooooboooooobooobgooboboooobobboobboooon
gboooobooooooooboooboooooooboboobooooboobon
000000000000 0DODODOO0CO0O00oOooooDobonrGlobal standard”
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0000d0o0ooOoobOo0oooDobobobbOooooo CAMAC,TKO,VMEDOOODOO
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196900 0000000003 DODOO0ODOODOOO0ODOOCAMACODODOOODOO
O0O0O0O0OCAMACOOUOOODODOOOOOOODOOOCOOODODOOOODODOODOO
000000000000 000000 (Crate Controlor : CC)DODD0ODOOOOODODO
000000000 (0 AN)DOUOoOoooOooUoUOoOoooOoOoOOoooOoooo (N)10
2000obooooboboooboobooboboobboooobbooboooboo
gobogooobbo2obooboooooobobooobobobobooobobooboooobon
gooooooobooooobobbooooooobo 2000oboo200b00oon
gobgobgoobobooboobobooobb 230000000000000000
gooobooooboogbooboobooobobboboboooobobobbOoOooobooo
goooboobooooboobboobobooboobooboobooooobbobbooo
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O0o00o0ooooOO0o0o0ooOoooooooDoO CAMACOOOOOODODOOOOoO
ggooooboooboboboooooooobod
obhoooooboboooooooooooboobobobbooobobobodUn Look-
at-Me(LAM) DO OO UO0O0O0O0O0O0OO00O0O0O0O0OOOOOOOOOOO0ODOOOOO
gboobooobobooooobobbobooobboboboboobooboobon
O0OLAMO ONOOOOOOOODOOOOODOOOOOOOOOOODOOoOoODoOooDO
gboooboooooooooooboooaobooobobooooboobooobboooo
o00oDOoO0OOOO0OO0O0OoODOoOoDOobDOoOcAMACODOOOODODDODOOD
O000000C00O0O0DO0O0O0O00oO0OooooOooOooooDOoooog CAMACO
ubooodbooooooooooooboooooo

e JUODODODODOOODO

e 100000 ODDOODDOOOONONONDOODOONONDODODODODODDOO
gooooo

00000000 (0 A2)0000O0O000O0ooooO 7eoooooooo

A.2 TKO

oo0OOO0o00OoOOoboDDO TRKODOOOOOOO00OooObOoboOooooDoodTKO
0000000000 ((KEK)DOOODOODODOOO0O0O0O0O0 CAMACODODOODOOOO
oboooooooooobobobooooboooboooooobbbobbboboboooo
gobooooogobobobooob obobooooboboobobboobooooao
goooooobbooobbbobobooooobooboooooobbooogoo
o200000bpo0obdoboobooubo0obobobobob24bdbooobooo
O000000000CAMACOOOOOOOOOODOOOO (0 A3)0

A.3 VME
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00000000000000000000000000000000000 (KEK)O
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00001000000000000000 30KbyteD0ODOOO0O0O0D0000000O0
00000000000000 15Mbyte/sec 0 000000000000000000
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0000000000000000000000030000000000000000
0000000000000000000000000000000000000000
00000000000
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0000 (O A4)0

'0000 00 3Mbye/sec
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