EUV

Dirk Ehrentraut
* M. Tanaka et al., Appl. Phys. Lett., (2007) Dec.

O . &

I LE OSAKA Advonced Photon Ressarch Conter







EUV

. S & \\» »
EUV ~
s -d. 4
Mo/Si
: 70% at 13.5 nm
EUV
3% at 13.5 nm 2% BW
(Sn 101 W/cm?)
. Shimada, et.al. Appl.Phys.Lett. 86 (2005) 51501
( ILE)
EUV
E— 13.5 nm




EUV

/
~

Distance from target surface (um)
0 100 200 300 400 500
1 1 1 1 1 1 >

(su) awiL

Time integrated A Sn stripe
spatial profile

ajyoud eijodway
parelbalul Ajeneds

(suot)

as|nd Jase

1011 W/cm?2
, 300 pm¢

Y.Tao, et al., APL. 86, 201501 (200&

Conversion efficiency(%)

.

2.5
80 o

2.0\ . o -
f, Aa 18 g

1.5 ’&*0‘% i‘ 2 55. i

1.0} YAG laser -
.EF [11.2 ns

e @®2.3ns |
- A5.6 ns
€38.5ns

0.0h ! N

101

2 34567 ., 2 3 4567
0 1011

Intensity (W/cm?2)

T. Ando, et al., APL 89, 151501

1012

( 2006)/

(

ILE)




ZNn0O

~1 ns.

N | Y

325 nm He-C

380 nm (3.26 eV)

PL Intensity (arb. unit)

JL

15 20 55 3.0 35
Photon Energy (eV)

Zn0O

E. Ohshima, et.al. J. Crystal Growth 260 (2004) 166




(Ce:LiCAF)

- Laser excitation P e-beam excitation
; Aem = 290 Nm
—_ <= (Cherenkov radiation - : - -
£ 280 2P ol Teang
c T 280 7 ( S
: : . % Ni,'.;v¥‘:-;:\::
e - 3
D 300 300 g ]
% 8 e-beam excitation |
o : 2 T=44.2ns
;>= 320 8. Ce:LiCAF 320 g lraieése;(cnl;atlon
3 fluorescence Ce'LiCAF c e
fluorescence 0.1 : : ' :
340 = o0 0 10 20
<— Cherenkov radiation Time (ns)
0 10 20 30 40 360
Time (ns) 0 10 20 30 40
Time (ns) Y. Suzuki, et.al. Appl.Phys.Lett. 80 (2002) 3280.

4 N
CeLICAF




EUV
Ni Ag X

(A9)
Lasing

—
/ (13.9 nm) _3d%d*
‘ K 3d%4p? /

~ps
Ag y N Ag19+ l
( )

( )

3d 10
3d104524p64d105s1 3d10

[ 13.9nm X ]




1st

M. Tanaka, et.al. Opt. Lett. 28 (2003) 1680.

13.9 nm
7 ps

500 nJ/pulse (3.5>10%° photons/pulse)

2>102%° photons/(s mm? mrad? 0.1%BW
1 shot / 20 min

~

/7




EUV UV

| PR
1053 nm
BBO LBO
3m (351 nm
————0 { )
Zn0O /
| \
Nd:glass — n EUV ]
I
\g (13.9 nm) Mo/Si

(0.2 um Zr )

<"




Intensity (arb. units)

Uv

- 110ps
resolution

351 nm

:12 ps

1.0 — ' 1.0
13.9 nm o
£
-
2
0.5 E 0.5 -
-+ /ps >
resolution : 1 ps @
o
=
o _ haeo'se O
I I I
-20  -10 10 30 40
Time (ps)
X 7 ps.

100 200

Time (ps)

300



EUV

‘Zr

13.9 nm

351 nm

RN 350 nm

10



11



Wavelength (nm})

Intensity (arb. units)

320
340
360
380
400

420

10°

10

Zn0O

320
a) c)
EUV {13.9 nm) excitation UV (351 nm) excitation
340
- o -=—E xcitation laser pulse
E
£ 360
S£
2
@ 380
[ ]
=
= 400
420
5 10 15 20 25 0 5 10 15 20 25
Time (ns) Time (ns)
b) 10° 4 d)
EUV (13.9 nm) excitation 3 UV (351 nm) excitation
T, =Lllns E i T, =09 ns
R
i h " 2 ns
2 ]
2 1 |
£10° 3 1 v ‘
=1 |
T T T T 10 T T T  ER
5 10 15 20 25 0 5 10 15 20 25
Time (ns) Time (ns)

Zn0O

12



Normarized intensity (arb. units)

EUV excitation
(13.9 nm)

25K

Emission Spectra
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Emission peak (eV)

Peak position vs. Temperature
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Peak position linearly depends
on temperature

This peak shift is similar to the
work on band-gap shift of ZnO
[Houschild et al. phys.stat.sol.
3,976(2006).]



Decay curves

Temporal profiles of ZnO emission at different temperature
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