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28 1. Experimental layout.
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23 2. Time histories of typical diode voltage and cu-
rrent of the electron-beam acceleraror.

# 1. Parameters of the electron-beam and pulsed ma-
gnetic coil used in this experiments.

E-Beam
Voltage 800 kV
Current 21 kA
Pulse Width [FWHM] 70 ns
Anode (A) Ti 50 m
Cathode (K) L260 X W10 mm?
A-K Gap 21 mm
Excitation Volume 2X28X6 cm?®

Deposition Energy
Pulsed Magnetic Coil

Flux Density

Inductance

24~36] at 1~3atm

4.7 kG
1.23 mH
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1% 3. XeF(C—A) laser output energy as a function
of F; halogen donor concentration with 1atm
(®@—@) and 2.5 atm (C—0). The circles and
lines depict the data of experiment and simu-
lation, respectively.
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a4 4. XeF(C—A) laser output energy as a function
of Xe concentration with 1atm (@-—@) and
25 atm (O-—0O). The circles and lines depict
the data of experiment and simulation, respec-
tively.
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18 5. XeF(C—A) laser intrinsic efficiency as a func-
tion of total gas pressure. The optimal values
of Xe/F,/Ar gas mixture are fixed with 1.84/0.
26/979% and 5.26/0.46/94.28% for 2.5 atm
(O—C) and 1 atm (@—@), respectively. The
circles and the lines depict the data of experi-
ment and simulation, respectively.
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23 6. (a)-(c). Simulation results of formation efficiency, extraction efficiency, and intrinsic efficiency as a function
of Xe concentration. The F, of 0.46% concentration is fixed and 70 ns [FWHM] electron-beam accelerator
(800 kV, 21kA) is used as an excitation energy. (a) 1atm, (b) 2atm, and (c) 3 atm.
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2% 7. Measured XeF (C—A) laser output energy as
a function of Ne (@ —@) and Kr (O—C) buffer
gas partial pressure with atmospheric pressure
including Xe 5.26% (40 Torr) and F, 0.46% (3.5
Torr). Diamonds (C—<) are pure Ar buffer
without both Ne and Kr. The 70 ns [FWHM]
electron-beam accelerator (800 kV, 21kA) is
used as an excitation energy.

2zt Lof] WHE FAZ 2= HeolH]
Aaste] viER AR sfAgich 17]9F o)A A
N3 Xe TEw 526%9] vl FL 73§ 7|E o
Kr 35% %ol A48 1713 KeF #lo) &0} 7-3-of
vjgie w9 A2, o} (g Xeo Y FEHAF0]
st 5ol Xe 27t tiold S7hehA| e AR
A 7+= o)

23 72 o7 dHelA e "ol A XeF(C—A) dlo] A
ol 3t gFFrhae) g viebd Aot 2 MR
Xe 526% (40 Torn)® F, 046% (3.5 Torr)E A3
A Kr % Ne $tE7l~% #Assta Ared 1 7|3hg
A A7 Kre] Hrhe #eld &8 oA E A
FaAF o, Nes H7lstnas £H& $718 Bolth
t}A] 7ha:3tedc). Ne 60 Torr(ef 8%) %714, 8 &
T8 Arke] bk~ E AR AfHEG % 18%7)
Z7Hd 336mJ¢] VAR EFASAUGY $FrtAEY
Ne& #Hrlsted vehd 289 45U Ne*+Ar(Xe)
—Ar*(Xe*)+Ne+e, 2 Ne' +Ar(Xe)—>Ar (Xe*)+Ne+e,

FELE2 37

F= el 9g XeF(C—~A) #o]H 2]

a =
— 534 - 0]53] 219
Ty Toed T T T T
L 36551 14358
! 3532 ]
L 8—X ]
3 o380 4
s
> ’ I(x 11}
= i C-a
] i 4831
Sd |
w i J
2 - !; \\
L it
S
P/ Y
o i 1 2 i L " 4 " 1 I 1 n 1
350 400 450 500 550

WAVELENGTH, nm

28] 8. Typical spectral distribution of wideband XeF
excimer laser with atmospheric pressure laser
medium of Xe 5.26%, F, 0.46%, and Ar 94.28%
as measured on combined the monochrometer
and cooled intensified CCD system. Mecury
lines are also shown inset.
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28] 9. Oscilloscope traces of typical time-resolved
XeF lasers. (a) XeF(C—A and B—X): 36ns
[FWHM], (b) XeF (B—X): 25ns [FWHM],
and (c) XeF (C—A): 34 ns [FWHM] from mi-
xture with atmospheric pressure laser medium
of Xe 5.26%, F, 0.46%, and Ar 94.28%. Dichroic
mirror is used as output coupler with R 97%
at 450~530 nm and R 20% at 350~355 nm.
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Output Characteristics of XeF(C—A4) Laser for the variation
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When the broad pressure region (0.5~3.5 atm) of laser media is pumped by 70 ns [FWHM] electron-
beam accelerator (800 kV, 21 kA), the correlation between free-runnuing XeF(C—A) excimer laser out-
put and Xe concentration are studied. The resonator consisted of dichroic output coupler, and the
laser output is optimized with laser media (Xe/F»/Ar) as functions of total pressure and gas mixing
ratio. Under the condition of F, 0.46% fixed, the laser intrinsic efficiencies of 0.38%, 1.03%, and 0.29%
are obtained at 1, 2, and 3 atm, respectively. So then the peaks of laser intrinsic efficiency occured
to the higher Xe concentration with decreasing total gas pressure. By analyzing the kinetics for the
XeF*(() formation efficiency and XeF(C—A) laser extraction efficiency the dependence of Xe concent-
ration on their correlation is explained. As the results we propose efficient operation of an atmospheric-

pressure XeF(C—A) laser.



