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1% 1. Cross sectional view of experimental apparatus
with electron-beam diode, laser chamber, and
pulsed magnetic coil.
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i 1. Major characteristics of an e-beam accerlerator.

E-Beam Diode
QOutput Voltage 880 kV
Qutput Current 21 kA
Pulse Width (FWHM) 70 ns
Anode (A) Ti 50 gm
Cathode (K) L360 X W14 mm?
A-K Gap 21 mm
Marx Circuit
Total Stage 16
Charging Type Hybride
Charging Voltage T80 kV
Output Capacitance 675 pF

X 2. Specification of pulsed magnetic coil

Magnetic Flux Density <5kG
Magnetic Length 120 mm
Cross Section 2040 cm?
Inductance 123 mH
Number of Turns 24

Coil ¢ 8 mm Copper
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1% 2. Schematic circuit diagram (a) for pulsed mag-
netic coil and oscillogram (b). An electron-
beam is properly synchronized current signals
of pulsed magnetic coil.
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14 3. Measured time history of typical voltage and
current in electron-beam diode.
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1% 4. Measured electron-beam deposition energy as
a function of Ar pressure for the diode voltage
of 880kV. The Bz of 4.7kG and without Bz
are depicted by circle and box, respectively.
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223 5. Experimental values of XeCl laser output ene-
rgy as a function of HCI concentration for the
Xe 4% and total pressure of 2.5atm.
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23 7. Experimental values of XeCl laser output ene-
rgy as a function of total pressure for the gas
mixture HCl/Xe/Ar=0.2/6.3/93.5%.
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2% 8. Measured temporal waveform and spatial burn
pattern of XeCl laser for the gas mixture
HCI/Xe/Ar=10.2/6.3/93.5%. P=3 atm.
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22%] 9. Flowchart of computer simulation program for
the electon-beam pumped XeCl laser.
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18] 10. Experimental and calculated values of e-beam
deposition energy and XeCl laser intrinsic ef-
ficiency as a function of total pressure. Non-
solid lines are simulation results.
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22] 11. Calculated time histories of various species
contributed to XeCl* formation channel (a),
XeCl* relaxation channel (b), and 308 nm ab-
sorption channel (c).
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We have investigated output characteristics of XeCl excimer laser excited by transeverse electron-
beam. We used e-beam output of 880kV, 21kA (70 ns, FWHM) and controlled current density of
e-beam by pulsed magnetic coil (4.7 kG) which was fabricated around an e-beam diode (A-K gap is
21 mm) and laser chamber. We have obtained 35] (4 atm) of e-beam deposition energy injected into
laser media. The deposition energy was converted from an exposure area of Radcolor film and rising
pressure of gas media which is measured by pressure jump method. The excited volume of 320 cm?®
was calculated. The maximum efficiency of 1.7% was obtained with the mixing ratio of HCl/Xe/Ar=0.2/
6.3/93.5% and total pressure of 3atm. Also laser output energy and specific energy were obtained
0.52] and 1.7 J/I, respectively. For the analysis of experimental results we have developed computer
simulation code. From the good agreements with the results of experiment and simulation we could
theoretically explain the XeCl* formation channel, relaxation channel, and absorption channel of 308 nm.



