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Figure 1.

Schematic diagram of the monochromator sys-
tem to be treated. The relevant coordinate axes are also in-
dicated. S, center of SR (or undulator,UR); MlI,
horizontally-focusing (or reflecting) spherical (or plane)
mirror; M2, vertically-focusing spherical mirror; G, var-
ied line spacing grating; and E, exit slit.
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Figure 2. Spot diagrams and line profiles constructed for System I . Each diagram is constructed
with 1000 randomly-generated rays for each oneof A and 4 & §A. Thevaluesof A, 64, 0,,

and R are given in each diagram.
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Figure 4. Effect of the thermal deformation and slope error on the performance of System II at
A=13mm. (a) 0x=AFp=0,(b) oxx=0and Afp= AFp(Ml),(c) ox=0.5 prad and
Afp=0,and (d) 0= 0.5 grad and A £ = A E(M1). Here, the same amount of O is as-
sumed for M1, M2, and G. The values of ¢, and A are given in each diagram.
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Figure 5. N,1s— 7" resonance photoabsorption spectra
taken with a bending magnet source of ALS and System
I having an exit slit width of ~5 ¢ m and System II hav-
ing an exit slit width of 10 mm. The solid circles show
the data points. The data points were fitted with the convo-
lution of a Lorentzian profile having 128 meV FWHM
that represents the lifetime broadening and a Gaussian pro-
file having a standard deviation 0y that expresses the
source size and instrumental broadening. The value of
O is given in each diagram.
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Figure 7. Spot diagrams and line profiles constructed for System Il at A =2, 3, 4, and 5 nm. (a) me-
chanically ruled varied line spacing plane grating and (b) holographic plane grating recorded with

the aspheric wave-fronts.
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Figure 8. Schematic diagram of the improved design. S,
center of undulator; M1, vertically-focusing spherical mir-
ror; G, varied line spacing grating; M2, movable plane mir-
ror; and E, exit slit. Wavelength scanning is carried out
by combining simultaneous rotation and translation of
M2 with simple rotation of G about its central groove,
while the direction of exiting beam through E is kept un-
changed by the motion of M2.
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Figure 9. Resolving power of the improved system. The
curve a shows the source image size limited resolving
power obtained by the paraxial theory. The curves b, ¢,
and d are for 0 =0, 05 = 0.5 pgrad, and 05 = 1.0
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