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W Requirements :

£ Low threshold ~ 120 GeV

gl Dynamic range up to few 10 TeV
Good collection efficiency
Energy resolution ~ 10-20%

Fast trigger.

Modularity : easy to repair
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Camera Mechanics

Modular system of 60 drawers of 16 phototubes each
Only 3 cables for power supply, central trigger and network.
WaterProof (pneumatic front lid protection against sun & water)

Weight ~ 900 Kg _.__.-BMK LID
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Winston cones

In the front of the camera 960 Winston cones collect ~70% of light
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Front-end electronics

® 60 drawers of 16 PMs (photonis PMT XP 2960) : QE ~25%

®= <+ active bases

#® DC-DC converter 0-1500 V
® HV & current readout

# Current limit

= 1 "Slow Control" card :

® High voltage control and monitoring
#® Temperature & Current monitoring

#® Counting scalers

®* 2 cards with Analogue Memory ship (x8 PMTs).
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*  Analogue Memory ARSO built for ANTARES experiment (SEI-Dapnia)

* 5 buffers /chip, 128 cells per channel.
* Sampling @ 1 GHz
* Readout ~ 1 Mhz

®* Controlled by two parameters
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Readout & First level trigger

Fanout signal

Y 12 bits ADC
"8 Multiplexor
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Camera trigger based on sectorisation (x64 pixels)
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Readout system

Acquisition system

Parallel transfer on 4(/8) busses
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Single ye determination @ 2.10° of gain

CHZ/mef= 7888/ 81 CHZ indfz 11471 /87 CHZ/ = 1465/ &F
Prob = 051 — Frob = 002 ! Prob = 009

Normal =ds4s0ptezmenad B | e ] | § hormal = 5068 EE 1550
Peides =-11757.54& 0.3 : Peidm =-lams + o® ; Paides =-113715% 028
SgmaP = 1442 0.25 : I 5 Sgmaf = 1543 03s
agmn MormGa = 105 & Om oo 9y
Hermmsa = L1 008 : 0 B IO = e GaFosl = EOZE 210
EaPosl = BZ21E LAY E Sigmss = 3A05 £ L3I SgmaG = 414 224
Sgmad = 3834 148 SRR A L L LS 005
Bull = 079+ 004 : :

C — 0 . D
S1EDD ST00 SEDD L1500 .ﬁ-P' ITOD -1EDD SO0 11400 40D SMI0D 11300
DT

CHZ/ndi= 5960/ 51 ChiZ/ndi = WE.E8/ B2
! ' - Pob = 05 ; —| Prob = OIS

: Hommal = 5291598 2901 : :
Peldes =-113323& 045 : :
SigmaP = 158Z 033 SgrmafPf = 1531+ 033
HoGa = 1.0% 008 : f | worma = 0ex oo ] : -
GaPesl = BLIRE 182 ¢ | caPesl = TES4: 178 ; : Wormea = 1.0%
SigmaG = 37.2% 171 | Hgrms = 3818+ 153 Cafosl = B1.2%

Brui = 108 005 ' N R L ] -

ChHZ/rd= 11418/ 28
Prob = Q03

Kormmal = 51538 0%2415 7h
Paldes =-11587.1& 043
SgmaP = 183F 0

1300 1200 11100 E- R ) 11400 11300 11200 SMEdD 1100 11400 3 11200
] OLTES A O [ ol

P.Vincent LPNHE-Paris for H.E.S.S. collaboraton 28" ICRC - Tsukuba - Japan - 5, August 2003



'Ymv -

,
£
e

,,‘ =t
-~

~-
-

"al '’
-
-
' ~
-
-

i = -
- ~ i
ot o
= 4N - —
T il Tkt =
= : rr 4
& r
- r
- Felr -
: !."y-.“

Camera response

960 LEDs with programmable intensity from 0.6 to more than 10.000 ye
Pulse width of ~ 2 ns

Synchronisation < 1ns

Controlled by camera CPU
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LED system for gain estimation @ single ye
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Installation of the first camera, by the end of may 2002

B

© W.Hofmann

New busses & CPU

Installation of the second camera, february 2003
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(Camera 8 &4 under con_struct‘ib{ '
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Camera 3 has Ii

.....

August 31, 2003
for the opening ceremony of the 2 8”‘ I CR
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Acquisition speed

readout of the analogue memories.
data transfer on the drawer's busses.
readout by the CPU.

Dead time (%)
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Camera installation

schedule
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+Upgrade of camera 1

Camera 3

Camera 4
+Upgrade of Cameras 1,2 & 3




