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The study of the gain characteristics of L—12,3 - M
inner—shell transitions for the development of
femtosecond X-ray laser in water window (2.4 — 4.4 mm)
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¥ 1 Lys — M, transition?] Decay rates ¥ Gain
cross—sections

Atom Z =20 Z=22 7=24
Name Ca Ti Cr
Wavelength(A) 40.6 35.2 30.9 ~
E
123's Decay rate(fsec™) 0.29 0.37 0.51 S
M;’s Decay rate(fsec™) 1.25 495 7.50 °
Lz,s*’M] Radiative L a 4
I 7.26X10° 1.24 %10 1.84%10
rate(fsec™")
Asorption{Mb) 0.38 0.33 0.30 " . ” Z
10 5 ) 5 5
0 gain{MDb) 1.31 0.35 0.23 Time (fs)
13 3. The temporal profile of the effective
gain at Ca. T=0 is the time when black-body
temperture reaches it maximum(400 eV).
Monocromatic saurce black-body source
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J b ,
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20 22 24 b b e b e e
Atomic Number(Z) 20 22 24

Atomic Number (Z)
13 2-1. The change of gain of the lasing

transition with respect to elements and FWHM. ¥ 2-2. Maximum temperature is 500 eV.

Total photon density = 1.4x10"®photons/cm .
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