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Motivation Reflection from a periodic mirror Reflection from a depth-graded mirror

In case of a large aperture
optical system producing

Bragg condition: A = 2dcos® = A ~ /A—}L at near normal incidence
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a diffraction limited
resolution, the wvariation
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of a beam along a mirror : (Po ‘ P 0 N - number of periods reflecting a beam. 3
surface as well as the 8 : 0 Let A = A, corresponds to the Bragg condlt%on,

: L. (P | i.e. waves reflected from different boundaries

divergence ,Of radiation ! are in phase. If A = A,;+0A, then there is a phase
0@ on a mirror surface : shift between waves reflected from the top and
may be more than the

\V 4 from the bottom: A® ~ 2nTNOA/A. Condition
A® = 1 determines the spectral bandwidth

A = 2d(z)cos@

However, the bandwidth is
limited by absorption of radiation:
the more 1s bandwidth, the less 1s
the reflectance.
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A AN 1 Designing basing on the minimization of the merit function™ :
structure. Hence, it is TN e, —¢,| <<1 ,
necessary to design and et MF(dl,dz,...,dN)=Z[Rcalc((pj;dl,dz,...,dN)—Rdes(goj)]
to fabricate multilayer As a result, the angular bandwidth j
mirrors with a wide AQ ~ 7-9° at near normal incidence and R, (@) is the desired reflectivity profile (constant in the simplest case)
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Bi-layer number

The effect of interlayers 1s more pronounced for depth-

Maximum plateau reflectivity is conditioned by radiation absorption : : .
e " Vi Y P graded multilayers as compared with periodic one.
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) .. ) ) 1. The possibility to design EUV multilayer mirrors with a wide angular reflectivit
Layer thickness variation Ad=0.02 nm results in a shift p Y g y g y

0.6 4+—" 4.5+ Filled circles - design - bandpass was demonstrated theoretically and experimentally. The constant
20l Unfilled circles - fit of the reflectivity curve by reflectivity up to 60% can be achieved in the [0, 18°] range of incidence angle.
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> 04 = 3 50", (2) AL =2Ad = 0.04 nm in case of m.lrror Wl.th d Wld? Sp.eCtral 2. The strong effect of interlayers on the maximum possible reflectance was
E o S . e v bandpass, what can be neglected in practical applications, found. Therefore, multilayers with stable interfaces (Mo,C/Si or
3 fit g SHl 1 % (b) A@ = (2Ad/d)">= 4.3 degree in case of near normal Mo/ Mo,C/Si/ Mo,C) look more preferable for practice.
2 02 = - e : — : : : o : .. :
= experiment 5 2 Mo 589'0'/ ¢ incidence mirror (d =7 nm) with a wide angular bandpass, 3. The crucial factor resulting in a deformation of the reflectivity curve is random
S 20{ % L * what 1s unacceptable for practice. layer fluctuations, which thereby should be less than 0.02 nm.
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O'O() ' 0 20 30 1'52) 10 20 .2'0 10 50 4. Further development of depth-graded multilayers requires better understanding
Incidence angle, deg Therefore, it Is necessary to provide an extremely high of internal structure of mirrors and more precise control of layer thickness.

Bi-layer number o .
accuracy of layers deposition in case of depth-graded

More detail study of internal structure of mirrors is necessary multilayer mirrors with a wide angular bandpass.
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