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Qutline

Cherenlov Telescope Array: the next generation fiadility for
ganmma-ray astrononiy

©Physics’s goal e of Raytracing

CCurrent Telescopes
MAGIC, HESS,
VERITAS, CANGAROC

g of Parabolic Mirror

on of arrival Time spread

YV Wy

©Future: CTA Cherenkov TeIescop'g QP
e olnt S-pread Function

Array - an advance facility...e..

©Detection of gamma ra b "’&O'Resﬁrlts‘and conclusion

Cherenkov Telescopes

ODvies—Cotton design
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Gamma Ray Astronomy?

© Gamma rays point back
directly to the sources

Flux of gamma rays decreases
rapidly with increasing energy

Large effective detection area:
ground-based telescopes

Satellite telescopes: primary
rays (only GeV)




Extensive Air Shower o

Particle shower
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Ground-based y-ray astronomy in the World: exploring several TeV

VERITAS
/ Whipple




Cherenkov Telescope Array: above 100 TeV

CTwo arrays: Northern and O DESY Zeuthen: designing
Southern Hemispheres': full and simulating performance
sky coverage of 12m telescope

OSouthern(loGeV-looTeV):
mixed array of 50-100
telescopes with 23m, 12m,
6m diameters
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Rellector Geometry: raytracing

©Accurate prediction of optical performance for imaging
system, including tessellated reflector geometries.

OLight randomly distributed across the mirror from a
source point in infinity

©Hit point on the mirror is found:corresponding norma
and therefore reflection vector (untill 1000000 succesful
rays are traced onto the camera face

OBefore the advent of fast computers Third Order analysis
4as used, not applicable to the tessellated reflectors

Georgian-German Workshop CSSWHP_2010



Choice of Reflector Geometry:

. Davies-Cotton - Parabolic K 4y
Paraboloid of revolution Z =——
a =b a
Alignment: 2xF Focus: F r 3
R R fos e -Rotational Z(F)= a4f
o, ek symmetry
bl = ‘Obtained the equation of normal for
any point on the mirrorin terms of
©lIntiially designed as solar focus 2'(r) = _2r r+z(R)+2f
concentrator

where (R, Z(R))

is the point
on the mirror




'I‘Imlng(l /d_] 5) | edited Ray Tracing codes to obtain
— y - -
S photons’ arrival time at the camera
Histograms of arrival time of 1, 000, 000 successful photons - .
_Spherical Mirror | LTImo spread Parabolic: fitting time | [ting parameters __Davis-Cotton Mirror _| |¥ime spres
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Comparison

Putting all three histograms
on one scale:

Mean values of arrival time:

Parabolic mirror: 0.015

Davies-Cotton mirror: 2.397

As far as flashes of Cherenkov
lights last only for few nanosecs,
|sochronous arrival at camerais

' Time spread

FRE

DC
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Maan
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0.0004 557
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0.001403
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= Tangential RMS DC

= Sagittal RMS DC
Tangential RMS Para

= Sagittal RMS Para

Point Spread
Functions.

Response of an imaging system to _
a point source. ; |

Off-Axis Angle (degroas)

RMS root-mean square deviations g
of the ray’s actual image E 25 « Davios-Cotton
coordinates from centroid position i

are reasonable measure of optical
spot size '

= |daal Parabolic

Real Davies-Cotton ~ Y e ——
v Si"gve pa’abowC Oft-Axis Angle (degreos)

Point Spread Function, as the function of Off-Axis Angle
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Conclusions:

Simulation of f_)erfqrmance for Spherical, Davies-Cotton,
Single parabolic mirror was performed in C and
analyzed in ROOT

Parabolic mirror showed good timing and PSF. Results
of this work were put in DESY Design Report

Current status of CTA:]proposed design’s costs are
cbhglct:ked. In 2010-201T prototype telescopes will be
ui

Deep investigation of galactic sources, the central |par_t
ofbpur Galaxy, and also the observation of extragalactic
- objects.
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