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B When a Gamma-ray enters the &

£ atmosphere , it generates af -
,"casacade of secondaryf
& particles =

& These secondary electrons lose

fenergy mainly byf= -
- S bremsstrahlung radiation tofEEE

~ B The latter may produce more

ipairs and the pairs produce| ”

I more gamma rays




5 ’u P —— ""'l't’ - - - S > S

o

Thr'ough a medlum fas’rer' (v) ‘rhan 'rhe velocﬂ'y of Ingh'r in 'rha‘r medlum (c/n)
It occurs only lf The par'Tlcles speed is hlgher' ‘rhan the velochy of I|ghT in the ma’rer'lal

g

char'ged par'ﬂcles polarlse mater'ual |
{time dependent dipole field — dipole radiation ;_’
ivec/n dlpoles symmetr'lc — no net radla‘l'lon -
A‘v>c/n asymmefr'lc — Cher'enkov r'adlahon




Cherenkov light is emitted under a constant angle defined
Cherenkov photons and track of particle
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Cherenkov - basic formulas

The Cherenkov angle can
be used to measure beta
(momentum). Ring
imaging detectors in lab
experiments.

Cherenkov condition:
p>1/n ——> 6>0

The energy threshold
(Lorentz factor) is
determined by the
refractive index.

The number of photons
scales with lambda=2:
Cherenkov light is blue in
typical media such as
water and air.

The number of photons
scales with sin20




| The maximum emission &
loccurring at an altitude of ~ 108
__‘;ff km for primary energies of 100
 81GeV-1TeV. -
fif'The photon density is typically &
~ 100 photons/m: at 1 TeV,
L arriving in a brief flash of a few [
~ fnanose

- B CCD cameras are simply not fast enough to detect the Cherenkov light &
| created by an incident gamma-ray photon. Furthermore, one needs £
sensitive detectors to record such faint radiation. That is why the
sensitive part of cameras in Cherenkov telescopes are constituted of
photomultipliers.
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http:/ /tevcat.uchicago.edu/

Try TevCat 2.0 Beta!

® Extended TeV Halo, PWN

® starburst
®HBL, IBL, FRI, Blazar, FSRQ,
LBL, AGN (unknown type)

=Globular Cluster, Star Forming
Region, uQuasar, Cat. Var.,

Massive Star Cluster, BIN, BL Lac
(class unclear), WR

® shell, SNR/Molec. Cloud,
Composite SNR, Superbubble

©DARK, UNID, Other
®Binary, XRB, PSR, Gamma BIN

Export Black Export White
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Scance-optimization under budget constraints:
* Low-energy v high y-ray rate, low ight yield

=% reguire small ground area, large mirror area
* Hgh-anargy v low y-rate, high light yvield

-+ vire large ground area, small meror area
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| ELSEVIER
». Radio galaxies with the Cherenkov Telescope Array
| R Angioni 25 ¢, P. Grandi 225, E. Torresi 2 , C. Vignali > 9, J. Knédiseder ®
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Ctools package .
£ Data Reduction very similar to the Fermi-AGILE approach

Event file
Model of the source + background
~ & \Likelihood analysis

details later Nicolo Parmiggiani's talk B




