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pips, when operating with an amplifier whose cut-off frequency was ~ § Mc/s. The first, second, fourth and last traces

in the lower group were caused by distant lightning. The black blobs indicate hodoscope data obtained with Geiger-
counter trays operating in coincidence with the light receiver.
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Figure 1.2. The Lebedev Institute experiment that operated in the Crimea, ¢. 1960-64.
This was the first major VHE gamma-ray telescope. (Photo: N A Porter.)
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Emission region size <1.5’
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Source Type | Redshift Group E;ii]j:
Mrk421 XBL | 0.031 | Many Yes
Mrk501 XBL | 0.034 | Many No
1ES2344+514 | XBL | 0.044 | Whipple, HEGRA No
PKS 2155-304 | XBL | 0.116 | Durham, HESS Yes
1ES1959+650 | XBL | 0.048 | 7TA, HEGRA, No

Whipple
1H1426+428 | XBL | 0.129 | Many No
BIL LLac XBL | 0.069 | Crimea Yes
3C66A RBL | 0.44 |Crimea Yes
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m |2032+4130: Unidentified TeV source
E Cyg OB2 association? Cyg X-37

m NGC253: Spiral galaxy with starburst activity
m Extended?

m M87: Radio galaxy
® Proton-initiated cascade?

m Galactic plane

m Milagro signal “weakend”...

m Whats next?
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MS87 model

B Misaligned ‘synchrotron proton blazar’ model
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Galactic plane
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. [T-Weekes

TeVA TR DALOL Hignignt tai

“Before 28%" ICRC”]

Catalog Name Source Type Date/Group EGRET Grade
TeV 0535+2200 Crab Nebula SNR 1989/ Whipple yes A
TeV 0834-4500 Vela SNR 1997/CANG. yes C
TeV 1121-6037 Cen X-3 Binary 1999/Durham yes C
TeV 1503-4157 SN1006 SNR 1997/CANG. no B
TeV 1710-2229 PSR 1706-44 SNR 1995/CANG. no A
TeV 1712-3932 RXJ1713-39 SNR 1999/CANG. no B+
TeV 2032+4131 CygOB2? OB Assoc. 2002/HEGRA yes? C
TeV 2323+5849 Cas A SNR 1999/HEGRA no B
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(FRPE/INEI BRI 55211448
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H.E,S.S. Namibia, Africa
HESS : stereo Imaging Cherenkov Telescope ~100 GeV-50 TeV

* First light: June 11 2002

» Mirror area ~107 m? MPI Kemphysik, Heidelberg
» Diameter 13 m, focal length 15 m Humboldt Univ. Berlin
* Camera: 960 pixels ,5° f.o.v Ruhr-Univ. Bochum

Univ. Hamburg
Landessternwarte Heidelberg
Univ. Kiel

Ecole Polytechnique, Palaiseau
Collége de France, Paris
Univ. Paris VI-VII

CEA Saclay

CESR Toulouse

LAOG Grenoble

Paris Observatory

Durham Univ.

Dublin Inst. for Adv. Studies
Charles Univ., Prag

Univ. Potchefstroom

vt . O s 2 1 L T T
* 2/4 HESS Telescopes are complete with cameras
+ 12 o/+/h for a Crab-like source in mono-mode at zenith

[CRC 2003 First Extragaletic Obzerrations by HE 5.5, Arache Djantati- Atai (Collége de France)



Canary Island

17 m DIAMETER, 234 m*%2

TESSALETED., PARABOLIC PROFILE

934 SMALL MIRRORS 49.5x 49.5 cm,

CAMERA IMPROVEMENTS

All raw blanks made,

(4° DIAMETER :394 PIXELS 0.1°, 180 PIXELS 0.2° . ,
6 DYNODE , HEMISPHERICAL CATHODE PMTS, 700 murrrors diamond turned
2X10**4 + FAST PREAMP -> OPERATION DURING
{SHINE POSSIBLE) 45 m** 2 installed -> 100 m**2 in October



Kitt Peak, Arizona

VERITAS
VERITAS specifications

Array:

Six telescopes spaced equidistantly
on the circle of 80 m radius and one
telescope in the center.

Reflector:

Diameter - 12m
F/number - 1.0
Number of facets - 350
Facet size — 61 cm

Telescope Camera:
Number of Pixels - 499
Pixel size - 0.15 deg
Field of View - 3.5 deg

Telescope Electronics:

Custom made Flash ADC -

500 MHz, 10Bit*, 64 msec depth
Three level trigger -

pixel, image pattern, array

V. Vasilliev

March 20-22, 2003 VHEPA-3, Kashiwa, Japan
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= 5@5 = ECO-1000
m Max Planck Inst. for m Max Planck Inst. for
Nuclear Physics Physics
® 50m? mirror area = 35m¢, 1000m* mirror
area
m>5 Felescopes (4 1n 100m I et
orid and 1 at center) at pixels

5000m a.s.l.
m 3.2° camera, 721 pixels
m 5 GeV threshold

Aharonian et al. 2001 APh 15, 335

m 5 GeV threshold

Merck et al. I[CRC2003



SupetCANGAROO

m “Strawman’ design parameters

m <10 GeV energy threthold
—> 10 timmes more area x 2 times QF

= 30m@, f=30m (F/1.0), parabola
m Field-of-view ~10° <— survey
mode

m Short barrel preferred to keep long
focal length —> new optical design
necessary

= (0.1° -class pixel camera with
advanced photon sensors

Ex. Paul-Baker optics

m Stereo observation is essential



All-sky TeV gamma-ray monitor

B 5m@®, 1 srtelescope, 1 TeV threshold e GAW (Gamma Air Watch
* Gt (ST Cusmano et al. ICRC 2001)
8:10%cm?2s! X 3=108cm? = 3 kHz
+ Muons (>1 GeV): 3m¢@, 5.2° FOV

7:10%cmlst X 2+10°cm? = 1.4 kHz
* High threshold to reduce N.S.B.
* 0.1° resolution camera (many channels...) * ASHRA (Asaoka et al. ICRC 2003)
* Stereo if necessary opt. filter _ /e
* Good monitor for GRBs heat insulation o o gatctor 2

board ===

=  Not far away from the present technology!

Kifune and Takahashi, TMACD-IV, 1997

trigger system *

|Irl d
segment mirror / telescope base
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. [Mori 2000 HEAPA WS]
i Science to come

= Plerions (pulsar nebula)
Inverse Compton? < synchrotron origin?

Pulsars
Cutoff in pulse component? < polar cap/outer gap

SNRs

719 contribution? < cosmic ray origin

AGNSs

Gamma-ray source: e* or p?
Intergalactic IR < cosmology

EGRET unIDs, Neutralinos, GRBs, QG,
Diffuse gamma,..., and more?

RX J1713-
3946 (?)

1H1426+428
(2=0.129)

NGC253
MS87
TeV unlD
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