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Abstract

The high power glass laser system was designed and constracted which consisted of a TEMg,-

mode Q-switching oscillator, a pulse shaping system, two-stage pre-amplifiers, five-stage main am-

plifiers, a Faraday rotator, and a uni-guide slit.

The laser output of 30GW with the pulsewidth of 2 nsec was obtained by performing the

amplifiing experiment in this system.

When the laser light with the pulsewidth of 10nsec was amplified, the large factor of amplification

was obtained in the beginning of pulse, but the factor of amplification decreased gradually in the

later part of pulse.

Therefore, the laser light which has short pulsewidth of ~2nsec must be amplified in order to obtain

the larger factor of amplification.

When the laser beam from the high power glass laser system was irradiated to plasma, the

reflected laser light from plasma which occured inevitably could be attenuated to the order of 10-*

by using the Faraday rotator and the uni-guide slit.
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Amp.: Amplifier, Pre.: Preamplifier,
DC: Dye Cell, §: Slit,

Spark Gap, P: Glass Stack Polarizer,

M: Mirror,
HYV: High Voltage,
FR: Faraday Rotator.

US: Uni-guide Slit,

PC: Pockels Cell, GP: Gran Prism,
LTSG: Laser Triggered
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Fig. 1. Schematic diagram of high power glass laser system consisting of five-stage amplifiers
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Table 1. Properties of five-stage amplifier Jaser system

T Ame T |1 I v v

Rod Dimension | 20ex3200 | 200x320: | 308 320¢ 304x320' | 40¢%600'mm
Nd.Os(wt %) J 35 | 3.5 ] 3.5 3.5 35
Number of Flash Lamp 4 | 4 \ 6 6 | 10
Pumping Energy \ ’ 13.5 13.5 60k ]
(Max. Pump. Ener.) (20) (20) (30) (30) (200)
Gain ] 7 5 | 4.5 4 | 3.5
Output Power G ; 80 | 200 | 850 | 30000MW
Output Power at Preamplifier: 14MW, Pulse Width: 2ns.

& 40¢x600'mme] E=E A4 FRAt. &F

Refecting Plate
Xe flash-tube

Cooling Water
Glass Cover
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Fig. 2. Cross section of amplifier
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Fig. 3. Experimental setup of amplification factor
measurement
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Fig. 4. Factor of amplification as a time function
of 10ns laser pulse
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S: Slit, BS: Beam Splitter, M: Mirror, L: Lens. NF: Neutral
Filter, CM: Laser Power Meter, Amp.: Amplifier, PD:
Biplaner Photodiode, Osc.: 519 type Oscilloscope.
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Fig. 5. Experimental setup of two pathes gain
measurement
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Fig. 6. Amplification factor of two pathes gain

o] wormw AREIA+ B pathBEHRET BHE
et

RS 2zzdt NdZel2E=9 NAYAGE:=
2] 2| X% AR WEE HRY AL B
FEES 1L06um, =% =R ige 604, %EY A+ %
FERES 1.064um, =M ERFES ¥ 647 B}, @ 3
HEel Nd2el22=% (AT o SpugiEd 2lsld
2nsece] = ~igEl 4 # 60] = 30GWe] HHS, YAG
REE HEAT A SlE ¥ 50] F 25GWe) Hhs 4

7 edgich. o} =e] #iEEe] Bkl v Ao} mg@
W WDE B 1o EFYer o Vel MEEe K

o #A4E AR dedxz Q-&¢ & F7F ek HE
B8 bR FtaReo] REMER N o5y
pERT. 28 7o BEMEN ¥ ol s ® (burning
pattern)& vielylch. = o]} 72 EFHiyaEl o] A Hol
drbatE A KRAVHE Gl EiRomA of =

O8] 7. BEEHAY Weidsiv
Fig. 7. Burning pattern of output of laser light
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Fig. 8. Air breakdown by intensive laser beam
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