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X-Ray Production

While an electron is in the vicinity of a nucleus, it feels its electromagnetic
field

« Acceleration (v?/R) = Electromagnetic Radiation

Bremsstrahlung (“Braking radiation”) effect = Emission of Photons (X-
rays: | =0.01 to 1nm)

Not a continuous process, since a photon can only be created with an
energy E = hn



The Compton Effect

« Another compelling proof of the particle
nature of light:

The scattered photon is measured to have a longer wavelength (lower
frequency) than the original photon  Cannot be explained by classical e.m.



Analysis

 Conservation of Energy:
—(E): hn+ mec® =hn' +  ((Mc?)*+(pcC)?)
e Conservation of Momentum:
— (p,): hn/c = hn'/c cos q + p, cos f
—(py): 0 =hn/csinq—p,sinf
hn'/c sin g = p, Sin f
(P)**(P,)* P = (hn/c)®*+ (hn/c)?— 2(hn/c)(hn'/c) cos q

(E)? (h(n-n’) + m_c?)? = (m_c?)?+ (hn/c)*+ (hn'/c)?— 2(hn/c)(hn’/c) cos q
m.c*(n-n’) = hnn'(1-cos q)

Withn=c/l and DI =1'—1, one finds:



Analysis (Il): f=n,f =n’




Experimental Results

[See Applet and also experiment in Advanced Lab Il (PHGN 326)]



Example

 What Is the energy of the photon resulting
from the scattering of a 662-keV gray at
3007



Pair Production

« See Example 3.17 (p118-119)



Annthilation

o Matter — Antimatter collision
release of pure energy



