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Optics (g — 0)
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EELS (g > 0)



What is Cerenkov Radiation ?

(a) electron (v) faster than light (c¢/n):

R
Rev2  ReB?

cos?a =

Cerenkov condition: Res? > 1

[Stéger-Pollach et al., Micron 37, 396 (2006)]
(b) Kéger formula (e of homogeneous media, E€ transverse):

OPy(w,q)  De# 1 [ 1 q7
dwPq, | R @ (W) @ — (2)2e(w)

[E. Kroger, Zeitschrift fir Physik A Hadrons and Nuclei 216, 115 (1968)]
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Silicon: unretarded
Silicon - Dielectric function at g=0
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Silicon: retarded (200 keV)

Loss Spectrum for V=200 keV (E-q) Dispersion for V=200 keV
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Silicon: retarded (200 keV)

(E-q) Dispersion for V=200 keV

acceleration:
Ey = 200keV, 3 =0.7

photon energy:

E < 5¢V, gy < 0.004A™"

photon momentum:

§ < 0.04mrad, g, < 0.01A™"

very sharp w-q dispersion:
C2 2

HO= - 7
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Silicon: retarded (200 keV)

Loss Spectrum for V=200 keV
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1 e finite g-resolution:

emax - 0.0Smrad,

gma = 0.013A"
e integration:

qTaX

Jdq.q:8(q.,w)
0



Transverse Waves in € ?

« longitudinal Dyson equation (RPA) for ¢,' =1 + vy,
XLL = Xgp + Xgp vV XLL
« full Dyson equation for tensors y = xb., = (X X7 ):

GG’

X=xJ-xjO0"'x, O0=Vx(Vx:)-0d



optics for g > 0 (beyond dipole approximation)
LFE in optics (mixing of T and L ?)

LFE in EELS (beyond Kdger)

other applications of CDFT



