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MAXWELL'S EQUATIONS FOR A NON-MAGNETIC INSULATOR:

o°E 1 1

V-E=0 == V2E
N ) ot Ho €
V ° B = 0 1 1 =
B > V = = 0
VXE:—@ = Mo € Ho €0V €
ot J 1
_ oE =c -y
VxB =, € at " .
n,index of refraction = . |—
o
So, given an incident plane wave of the form:
E=E,e'!

we expect a response
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Free Electrons:
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Consequences for refractive optics:
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Lens-maker's rule:
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Consequences for normal incidence mirror:
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POLYCAPILLARY OPTICS

Total External Reflection
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Transmission
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Optic Simulation
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Defect Simulation

Bending: Ab > 10 cm parameter: bending radius, R
Waviness: "‘-(.______...‘..ﬁ-‘{”””,,1S{fff:jf§r"65(9
A<\ <Ab a\ i J
parameter: A6 Y e

Modeled by random angle shifts of 80 after each bounce:
0'=0+060, -AB < 06 < A6SH
(-0< 66< A6If 6< A0)

Roughness:
A<l um parameters: correlation length,- S
rms height, z
Roughness 1 (1 __lax|
correlation assumed & (A x) = ijOAZ(X)Z(J?+ Ax)dx = Z?e s
exponential:
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Lei Wang and Carolyn MacDonald, July, 1996
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Roughness

data, Fiber C

model, perfect capillary, z=0 nm
model, with roughness z=1 nm
model, with roughness z=5 nm
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Fiber C " data
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Fiber A: OD 0.5 mm, 12 pm, L=105 mm, f=65%
""" R=105m, A8 =0.4 mrad, z=0.7 nm
Fiber B Lead Glass: OD.5 mm, 12 um, L=95 mm, f=52%

Fiber C: OD 0.75 mm, 22 um, L=136 mm, f=50%
R=125m, AB =0.35 mrad, z=0.5 nm
Fiber D: OD 4.0 mm, 12 pm, L=130 mm, f=55%

R=110m, A8 =0.285 mrad, z=0.8 nm
Fiber E: OD 0.3 mm, 4.5 pum, L=105 mm, f=55%
7 R=90m, AB =0.45 mrad, z=0.8 nm
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Application to Radiation Damage

data, UNEXPOSED

R=90m, AB =0.450 mrad, z=0.8 nm

R=110m, A8 =0.285 mrad, z=0.8 nm
data, EXPOSED to 1.8 MJ/cm? white beam
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SMALL BEAM COLLIMATION 21
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Polycapillary collimating optic 22
----- Crossed slits (1.35 x 1.35 mm?2)
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