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Historical Backar‘ouncl

® Marie and Pierre Curie-900
® Pavel Cherenkov- 1934
e lya Frank. and lgor Tamm- 1937

Marie and Pierre Curie Pavel Cherenkov lgor Tamm and llya Frank



Cherenk.ov Iiah+

Figure I Jet breaoks the sound barrier.

RefG Figure 2 Spherical Waves. Ref 3



Tlneor‘y

® Frank and llam propose a theory to explain the effect
° SPecial r'ela+ivi+y
® Potentiols and radiated enerqgy
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Figur‘e 3. Cherenkov relation
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Cherenkov in the water

® N=33
o 0=4b
® v=23 x I0°m/s



Tlneor‘y

® Momentum conservation:

P? = P? 4 P* — 2PyP, cosf,

° Er\ergy cohservation:

(P2 + m2ch)? = (P22 + mict) + h



Tlneor‘y

e Ange in terms ofF the momentum and mass of the porticle
(P2 +m2c)? + (n? — 1)hv

2Pycn \

° Speed of the particle CcOS 90 —

cosf, =

U =



Theory: Potentials of Lienard-Wiechert

® Scalar Po+en+ial

. q
) =g !R — B, - RLt

® Vector Po+en+ial

M qu
Alrt) = dm [R — Bn - R] ret
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Theory: Potentials of Lienard-Wiechert
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Theory: Potentials of Lienard-Wiechert

e Conditions For the angle (v>e) - g m

2

Figure 4 Cherenkov cone Refz
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R adiated energy

Cherenkov emission spectra vary with water depth

Cherenkov

d*Urad _ /’“_q2 |
dwdA 47

600 Wavelength (nm)

Figure 5: Cherenkov emission spectra Ref9
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APPIicaJrione‘-

® Nuclear reactors

® Astrophysics and detectors

Fluorescence
Detector

" “slirfabe Cherdnkov Detectors
/
A

Underground
Neutrino

T"““‘P’
Flgure 7. Emission of Cherenkov hﬁth ina Par’ncle shower.
Figure & Emission of Cherenkov light. rRefs8
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APPIicaJrionG

e CTAO

O Three +elescopes
o) Pho+omul+iplier6

g

Figure 8: Future telescopes in CTAO: rRefl4




Conclusion

® More aPPIicaJrions
o Medical

® Other experimenJrs
o HESsSS, Super—KamioKande, lceCube.
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