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Design and analysis of reflective line focus systems
for X-ray laser experiments

Feng Guoying, Li Baida, Cai Bangwei

(Dept. of Opto-Elect. Science & Technology, Sichuan University)

Abstract: Based on the three-dimensional ray tracing and aberration calculations,
the off-axis mirror line focus system used in SERC Rutherford Appleton Laboratory is
analyzed. Then, two types of novel reflective lifte focus geometry for X-ray laser experi-
ments, namely, the reflective wedge array and“eefiical lens array systems, are first pro-
posed and illustrated with numerical examples. Finally, the results are compared and
discussed.
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Fig.lc Three-dimentional circular-beam tracing through the system of Fig. l1a
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Fig.le A specially designed aperture
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Fig.1d Three-dimentional rectangular-beam tracing through the system of Fig. la
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Fig.1f Three-dimentional ray tracing through the system

of Fig. la with the aperture of Fig. le

WO R RHX B IERELXFZREMIT
13 ERAR B RS ETIR SIS0 R b, TR &, AR R R R AR



168 # ¥ 52 AR 19954 6 B

ELLFEESENHAEORTFE IBEIRNEREZSENSH]. BiITHURFAL
RESERENELREERS.

DRSFRBEBREEFBETEEURE, SERTHRSRALEEFTIEIHELRRE.

@RASREIETMEAHEELFEERERMEERES, X8, IEERARCEES
MAYSREN FTUREREBEERS A IHTFHREL,

1. AS A sk - wipir i R F AR ELFE L %

HEE@WHE
2a fi e %R K
s R W et
MIEERFEAR
Mo TEHTEFR
A EEmEER
NEFR AEEE
B, JTEATALR
KE, BT
a3 — A
KEWHEL, MR
KA WE 2b BrR
BREER T, &
EH h BTN
KAFTFERHAR
HERAR T R S BB
REtE, A
a=b=~h/sin(20)
sinf=h/R
" b = R*2/(R?
— 2y W — wedge array? M- parabolical-cylindrical mirror
X, o FEFHEE LM T AERLH
R, b AL E LN SER R
MIEERS, 20 NSRS AH AL EMA,
% h =0, bo=h/2 R M
#i% h = 67.5mm, R = 250mm, M & = °
129.82mm, M B % 6L, & 4.82mm, X # K
HIRERTREATARERS,

FEMPEE, TR LRI ES ~ R .
RFEY, WANHMAEHERS D - /

b

VA
Y
7 /;/:
s,
7/
//4// g
072,
7/

7
2
?//

'/
7

/
£

Fig.2a A schematic diagram of the reflective wedge array line focus system
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Fig.3a A schematic diagram of the conical lens array line

focus system C-conical lens array
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Fig.2c Three-dimentional ray tracing through the system of Fig.2a
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Fig.3b Three-dimentional ray tracing through the system of Fig.3a
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