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Abstract

H.E.S.S. is a stereoscopic system of four large imaging spimeric Cherenkov telescopes in thereflected light is contained in a circle of less than 1 mra@3@. or 1.5cm in the focal plane)
Khomas Highland of Namibia. The 1072meflector of each telescope consists of 380 mirror facetdiameter, well below specifications. The widening of thetspith increasing angle to the optical
with 60 cm diameter which are aligned by a fully automatedesysusing stars imaged onto the axis is in accordance with the expected behaviour basedwiriations, and variations of spot size
lid of the Cherenkov camera. The alignment procedure, imglthe automatic analysis of CCD with elevation are uncritical. Deterioration of the poiptead function over time is of no concern;
images and control of the mirror actuators, has been pravemtk reliably. On-axis, 80% of the recurrent monitoring proved the width to be stable and thasstipport structure to be very stiff.
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Major advantages of alignment technique: ZS
e Natural point-like source at infinite distance. 21
e Direct imaging in the focal plane. Mirror alignment technique: The telescope is Mirror facet with adjustable support: 15 o
o Alignment of mirror facets at optimum pointed towards an appropriate star whereupogirror held by special joints to avoid stress. ]
elevation (55 - 75°). all mirror facets generate individual images of, /. oo driven actuators with two Hall o)
. . . iz gliprmen Sier it e feeel e (@se i sensors on each motor shaft for recording of after alignment
Duration of mirror alignment: of the Cherenkov camera). Actuator movements movement e L S
« Initial alignment (only once): 2 weeks change the location of the corresponding image ' ' T '

. : which is observed by a CCD camera at the cerf R€solution of actuator movement: 3 . .
e Realignment of all mirror facets ter of the dish corresp. to 0.013 mrad. Range of adjustmenkight spots before and after the mirror align-

(if required): 1-2 nights + 1.4 cm corresp. te- 52 mrad. ment as seen by the CCD camera (log. scale).

Point Spread Function
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Reflector Stab”'ty By takingmatrix images at different elevations -
the deflection of mirror facets (i.e. deformation Ay i cTos: ¢
To study the deformation of the support struc- : L Ll o5k Tae
. I . ! of the dish structuregan be inferred from the + 0 Cantnn Fos . e
ture in detail, individual spots (i.e. mirror facets) ] . 08 rog
. . relative movement of the corresponding spots = v [_E "T——
can be arranged in arbitrary patterns. é £ o4 g CTO2: Ty
[ 6:— ::;ﬂ ::;hss ° g 06— é E %
r - L N E [ E 0.3 g
0.8 > s g y T 4 Lo = N = [ =
[ & . ) Py b o % 4: f/t t E al N g -~ 8 F 8 Note on CT03 data:

L y S . : g f /5 ot s S F 02 © No realignment of mirror
0.6~ PR P 8 2k sy, £ F g [ 5 facets after installation of
s T . . s v - % r ?/é 2y ° r Bs & Fg Cherenkov camera. Step in

=, [ == . V) e Yw)\ o o 0o /i/j/ 0.21— 01l ® rso% Mainly due to small
> 0.4 * - - ' B DI g [ < r C 'g offset between alignment
Y : ... . 'y " \ : : o : : : § 2k : r = board and camera lid.
. RN ¢ 3 NN )
s . - . . e erw 'g -4 Elevation © [deg] Time since initial alignment [months]
B e s > r
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X [deg] I M oy tion on the PSF.The curves are nearly flat in elevation. Only a small increase of 0.022 mrad
e f Horizontal distance to dish center (m] the usual working range (4590°), indicating a or 6% per year forgy is observed (CT03, the
Spot matrix: Each star image corresponds to w . TOFs0% ! )
an individual mirror facet at a certain locationMirror deflections at 29° elevation with re- good stability of the support structure. Inad- first telescope), indicating antstanding long-
in the dish (facets of CT03). spect to 63 (CT03, scaled by/deflection). dition, all reflectors behave very similar term stability of the telescope structure
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