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The Theoretical Research on the Saturated Gain of X-Ray Laser
at the Spectral “Water Window”

ZHANG Guo-ping ZHANG Tan-xin ZHENG Wu-di
(Institute of Applied Physics and Computational Mathematics , Beijing 100088)

Abstract In this paper, a new idea is proposed, using two driven laser beams combined one beam in prime frequency
with another beam in double frequency to shot on target obliquely. According to theoretical calculation, not only energy
loss due to the double frequency can be avoid but also a higher gain coefficient can be achieved, comparing to use two
driven laser beams in double frequency with same power in the prime frequency. A design of long distance four targets
series coupling is also presented, the X-ray laser produced by former two targets is collected by a pair of junction mirrors
with grazing incidence, then amplified by latter two targets. The theoretical research predicts that, taking advantage of

this method, saturated gain of X-ray laser at spectral “water window” can be got by Shen-Guang [l facility.
Key words X-ray-laser, Ni-like scheme, spectral “water window”, saturated gain

1.8l . B

Eitt4g 90 444 36 E A 9 SR E K L6 = A
Nova 4 % — 5SSOt , 3K 348 KE W 48 Fn 9 #8726 /K
WK NS T X EBobHH, MEKER GL
S351% 8 F1 71, 1998 F1 2000 4E H HEFIE K
£ H A KPR K GekkoX I 258 A 100 ps i 3 Bk
PREREh B AR th HEAT AR RO SE 0, 1998 4E AL OE
SR 00 4% B T A E 6 A A LR, (85 B AR,
2000 4FFH—AEHOCIK B R4, BB L PHE
PIFFRR, REE ~ 10" W/em?, BA WE DM
HED . — AR, 3 FREEMEG, S XA T
WRETE 2 X 10” em 7 BHE, B A5 E IR SN, A&

B 2K 863 1 H AR W AR 49430 J R 14 249 o 28 70 40 4R
BhURE

SCHR T P BSOS ] LASEST AN — A5 S AR
TR PR T R R T R

2 BSOS IR B B AR

FEATAN AR ARG 1R B AT R B, £ 55 o B AT
e 55 T o W, 5 E A BE A /N, $2 8 T B A O A
W, BB Y B B 35 BEUTRE UG 5785 B B .
BT T B AN IR SR T
FEAT Y W 57 T8 AT 00 L TR, A R T e T S
PR EFOCRRERA RN X . FIOEAHR— Bk
B TSRS BB R . {13425 X 0 IR B 1R
#30% L E o XGHOEHIE 25 RE G MR A
AR B E KR 0% A



Supplement

HREFAF:  KE B X eHOER A 2 RIS TS 27

3 RIS TR

R FIROY 11 46 4 00 /\ B 3Ok (3645 0 — A5 SR
SRR TR B ELR T E, FEAEH L
B 1. REEOLIKSh— 80, JEAT PSR R, R
WOL S E LR 21° M. 19007 7 X 42, DUHE ]
5~ 3 mm; P2 AR 0 2 HR 8, LRI BE 2 537 mm.
5 e 0K Sh OB IE B 100 T, — 59 H 50 T, Bk
BE 100 pso —AEHIOGCAELK FEEE 80 pm, FEHTOGAELK
BEHEH 100 pm, FELKER 6 mm, Al 5 mm K0
PEATSCH0 ¥R D) SR B BE 2. 5 X 10" W/em®, PUEE &
KIEH 20 mm, B T #EFRFTHIL 537 mm mE]
R 500~1000 AYFTEW . PILIHEZ 18] FIE A ST
XU AR BERE /T 788 22 0 X RO R £ 3
JE AR A A

‘ “
| 5 \
1 i3 s 4\ 6\ \

S 7

1 PURE Ry SRAEAHEAD (MFRLE) . 1.4 XUHE; 2. PIg%
SREDWOE ;3. WPAkEE ;S Bebk;6: WA ;7. Jetlh
8: HethHEAX
Fig.1 Schematic diagram of four targets series coupling.
1,4 :double target;2: two driving lasers; 3: double relay
mirror; 5:slit;6: filter; 8: grating spectragraph
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Fig.2 Optimization on T, , in single target
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Fig.3 The status of gain region
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Fig.4 The distribution of gain vs. time
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Fig.5 Intensity of X-ray laser vs. (a) The refracted angle for single target; (b) double targets; (c) four tagets
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