
Cherenhor Radiation

Last lecture me derived RK dispersion
relations:
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Very general property op analytic
lunctions
We then considered a charged
particle movny throue equattenmedia and

for force acting on it :
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This love decelerates the particle
and its

energy gets transmitted

into exciting the energy levels of
meoeutes in the medic (set Mo =1)

herr

However
,
when v > 1 =
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that is particle is moving laster
than the speed o light in the media
there is a new interesting
select.



We saw last time that moving
particle produces an electric led

with w= rkxorK×=
if2 we can laud a

plane wave solution with
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It means that there is a place
wave solution that is compatible
with a motion o last particle
lat a constant velocity !)
the Meso a=-
This type of radiation is called Cherenhos

radiation
,
and it was discovered

experimentally by Cherenhor in 1934,
and explained theoretically by
Frank and Tamm in 1937

, for
which they shared a Nobel prize in 158.

Let us denive the power of
Cherenho radiation

.



Total
energy

loss in a frequency
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per distance dy
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· fada, condition
ensures that there

is a ple : this pole crossing our

integration contour - this pole corresponds
to emitted plane waves.
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Let's introduce variable
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350 corresponds to a + k = 1P

To have radiation we need ImE =EeeSo,
because otherwise media is not

transparent , however , there is

always a small E" . E "z0
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蕊a mote direction change
dur to the factor
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We conclude that
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do = -interno dthe dw

→ angle in which radiation is

pointing.

Compare with Brembsstrahlung :
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Review :

Since last receiv two main topics
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· Relativity
Lorentz as transformation of

ㅇ
coordinates : XM= 190X

But more generally ,
other

vectors are 190 a and

tensors

ot is a direct generalization
o rotation :

*rxiexi = Rijxi
lower-indes:
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Matanian mechanics : do=
do-r = daFß?


