Possibility of high-Z plasma water window sources
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B Abstract BSummary
We demonstrate EUV and soft x-ray sources in the 2 to 7 nm spectral region
related to the beyond EUV (BEUV) question at 6.x nm and a water window We have demonstrated high-efficiency emission in the water window
source based on Iaser—produced high-Z plasmas. Resonance emission frgm spectral region based on laser-produced high-Z plasmas and have
multiply charged ions merges to produce intense unresolved transition q thods 1o | it still further. R ission 1
arrays (UTAs), extending below the carbon K edge (4.37 nm). We will propose metho S_ 0 Increase It stil tur erl esonance emlssmh rom
discuss the progress and Z-scaling of UTA emission spectra to achieve lab- multiply charged ions merges to produce intense UTA, extending to
scale table-top, efficient, high-brightness high-Z plasma EUV-soft x-ray wavelengths below the carbon K edge.
sources with the soft x-ray microscope for in vivo bio-imaging applications.
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K. Giewekemeyer et al., Opt. Exp. 19, 1037 (2011).
B Experimental results
e N
UTA spectra in water window Water window output (2.3 ~ 4.4 nm)
(a) Medium-Z plasmas vz
— 14 10" Wiom? — 1.8 % 104 Wem? oA
1, 40Zr Cissiowar 42Mo 5k 100 Wi .h
12 12
! ! | 40Zr
E 08 . § 08
& A s 1Lk A A
J 06 S06 A
5 0.4 5 0.4 2 A
= 0.2 = 02 g -v M
g o8 v i .
0 : 0 ! XA ‘ 42Mo
1 15 2 25 3 35 4 45 1 15 2 25 3 35 4 45 >
Wavelength (nm) Wavelength (nm) g’ -
N s v
(b) High-Z plasmas 2 osf * . 1
— 1axion y’v/fxz — 15x 104 :N/zmz a Ay L]
79AU Z a5 i 82Pb Z 44 %10° Wiomt 3 v 0
1.2 1.2 g X g "
1 P’ 1 = oaf : R g °® /
z Nz £ 8 . E | 1 79AU
E 08 / E 08 S + . : § 0.4 mﬂ/
Sos So6 = ¢ 2 ot BT
Zz z 02 I ,’ B Y DU ot . . .
§os 504 PN o 8% 12 e
=0z = 02 "““"’, E ] T !
-~ ° 08
o= 2 25 3 35 45 01 2 2 35 4 a5 ole R : - :
Wavelength (nm) Wavelength (nm) 0 0° L 2 :
. = 10 wome Laser Intensity (X 10" W/cm?) 04 ]
2 83Bi — 45 % 10% Wiom? N J MJW}?W’WM»&“J';/
; 0l . . .
1 B Similar behavior in laser intensity dependences at 12
£os 150 ps and 10 ns.
£os B Qutputs in 2.3-4.4 nm of Zr and Mo were larger 08 / .
=z than that of Au, Pb, and Bi. / 8B
5% m Strong UTA emission around 4 nm in Bi source. o4 1
£ . s P PR ed
02 m Many pgaks were appeard in Mo and Zr. oL it
o B Absorption structure around 4.4 nm due to carbon 115 2 25 3 35 4 45
U aveengn om0 element in multi-charged-state ion plasmas. \_ Wavelength (nm)
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