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7.4 Cerenkov
radiation



The speed of source of the light (charged particle)
Is greater than light

| i

speed of light in
water is ~ 0.75¢c

blue glory of nuclear
reactor under the water

A common analogy is the sonic boom of a supersonic aircraft or bullet. The sound waves generated by the supersonic body
propagate at the speed of sound itself; as such, the waves travel slower than the speeding object and cannot propagate

forward from the body, instead forming a shock front. In a similar way, a charged particle can generate a light shock wave as
it travels through an insulator.
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4. Estimation of the branching ratios

® At the tree level, the branching ratios

=l )

Br(a —gg) ¢

Br(a — vy) « (20)

B

® The released power P(,) of the gravitational wave burst can be related

: 2 k4P
to the strain h(g) at the detector through h(g) TR

_ 1GH P 1/2 /1M
h(g) ~ 10 31( GV Z) (P((g))) ( ch), P(,y) ~ 1042ergs/s.
Y

. . . P 2 - .
® If we consider the branching ratio that 5& ~ —£ >> 1, it is possible
Y

(v)

that hg) can be greatly enhanced. (v = ki/2m = m,/4m ~GHz)
Also, we can go beyond the frequency of the photons
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hv < mec Thomson Scattering

Does not change the photon energy, just the direction

non-relativistic scattering elastic scattering

A

2.




volume element in phase space
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volume element in phase space
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e Temperature anisotropies then evolve as

d(© + )
dn

out-scgttering

—(d49) = —aneor® + aneore - vy

_|_

Doﬁ)ler

3aneoT

oL [ ame @)L+ (e- m)?]

in- scatterlng




Q: If Thomson Scattering process does not

transfer energy, how to mix hot and cold region
via'ls?



A:

Scattering is a process that does not remove energy
from the radiation field, but may redirect it.

NOTE: Scattering can be thought of as absorption of radiative

energy followed by re-emission back to the electromagnetic
field with negligible conversion of energy. Thus, scattering can
remove radiative energy of a light beam traveling in one
direction, but can be a “source” of radiative energy for the light
beams traveling 1n other directions.



Number of photon in the

volume element

More photons are scattered in via TS, the hotter. And vice vet



