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High-Repetition Dye Laser Pumped by Ar-Jet Guided Spark Scheme
Hiroshi TaNicucHL* Hiroshi Sarto,* Takao Kosayasur**t and Humio INABA**

* Department of Electronic Engineering, Faculty of Engineering, Iwate University,
4-3-5, Ueda, Morioka 020, Japan
** Research Institute of Electrical Communication, Tohoku University,
2-1-1, Katahira, Sendai 980, Japan

A compact and high pulse repetition dye laser pumped by the Ar-jet guided discharge has
been studied and developed. The Ar-jet guided discharge with very small volume of 1mm
diameter and 5-15mm length with fast rise time of about 60ns was realized and used to
excite efficiently small volume of laser dye with an elliptic cylindrical reflector for achieving
low threshold operation. Using Rhodamine 6G dye the threshold value for laser oscillation
was 61 mJ and the pulse repetition frequency was extended up to 100 Hz. Design and perfor-
mance of the Ar-jet guided discharge and the dye laser system are presented and problems for
higher pulse repetition operation are discussed.

. @ C & I

EE, REACEERESEEET 26K LY Y-
DREFELEOBEHTFPL —F — L —F—, TAYV L
—7HEEEI LD LT BENETESTFAN OISR TER
KHEDONTWVE. CZNODIGHmEI DICHERIES
reHOBHEL - —OREBRE LT, KRBETKHENO
POVARIRE FOd B RARER Bie T AL, NEID
EECEE NV ARREEEEERT 3 H RO o0
INTVE. L icREBEOFNEZBIETREL —¥—T
13, BROBEEGIH ns UTEENC L E, ZEHHA
BRI RD L —F —RIF~DE B LT THERD KOF
/s 1cnic, L EDKBSEE ns ITOENILR
L BREENEEN TS, Z0ditk, KREREK
DA VEY EVvRAERS Ui EIRELEOREE LAV S

T B WHAETIEBBATEM TOL0 FHHXHE3-9-1
Present address: Department of Electrical Engineering,
Faculty of Engineering, Fukui University, 3-9-1, Bun-
kyo, Fukui 910, Japan

HOVP, Np L —4 —1 EDE vz L —F =il
£5HDPEEBBHICHLONTNS.

bhbiB DX EEEBEEE LT, Ar Vv
M REMEE? BB L, BHEEOHBEOURLKER
BOE1 V& s 2 v 2ERFET ST EICED, YED
D, UL bREROIEHRE ik U TatEhsi £
IR AEE B T & AT & 40, T oI,
A SICEIRD & VERSE & EEERAR e VERSED
HC, BANT RV F —CrER UBIEDFTRER S
INHOtFEL —F - EEEEBE L. ARTR, Cot
FL——EEORRE £ DB, BIUEBRE
BEOREFHCOWTRET 5.

2, EEBELEZRL—Y—0ORHEH

JRERIEIC X 0 B SV AR L TESEROBEL —
W —FIREE D DTS, RO BNIESHRERS
W BT ENERIN, TDOEDIII—BICBEAT T X
WE—TENSCNVA, BREORBRZETLD C LER
HICEETHS. 2L T, BEEELEHRY —F—%E



190 (46)

DFFHCEI > T, X ICHEBLUICRMZRICTIET
3.

1) BhEXHEE LT3, (a) 100ns YUTF o # O IZE
DIERIERF L, SVRIERROEEESDT L, (b) F
KRS Imm BELM RELKETHECE, (c)
IR P BEROTINA R b VICESE LTS
c&, (d) EEMTHETE, BETH 5.

2) HHRHEE LTI, (a) BEEEHERXSNII
BREVICERTESZC L, (b) KER» S OB
(shock wave) DEBINSWEETHBT L, BEY
5N 3.

3) @B, (a) KEIIIEM THIELHSALS T
&T, RO IVEEOTEREIRTHZ L, (b) Fh
EXRFEOREE (ERHR) KHA Lt vEEEL, b
DRREND Y7 B WRIEMEISS T E 2150/NE N
&, () Bihsia <, BREEOEEFERI IR #E
ThHbHT L, RETHE. WCIhoDRHZIZITHE
THEEICERUTCITRE oL —F —BEOHRFIB LU
HERRICODNTERNB.

¥ HI2AHE3S (198346 f)

3. BRUV-¥-RKEORHBLUHIE

3.1 BRL—¥-EBEOEKXIER

Fig. 1 icilfE L 7c oL — —HE LK O RO
BAERT. Ly —EBERAIILT, BRERER V-
Py FE, FHEXERM OGRS, BRERRE, &
IR D > BEB/EER V7, Riigs LUKRERE7
4 Vg —, BFEEVEBD OREEEICRSEREDP O
5.

B x Vv F—BREDIDD AV F =1V I 3R
WEBFRTHBIN, COWEE Ar V= v MEEER
MicEImL, 438k —FoBBOPLiCcKRE LY
H—BRRICHEE VR BT 2T Ltk b REZH
hEE5. WEERMICAELS Ar V= v FHEOHE
RN ZEHERIERSITENRL, BRI AREDLETE
AEEE L.

3.2 BEREL—Y—~u F

BELIc#L ——~y FiEfoiE%R Fig. 2 IOR
T WExANVF-—FKBERO I vF V=V IEL

) TriggerPulse:
Dye Circulation System Laser Head (Generator
. Capacitor Bank l U ‘ggv::gkl:::l;
7
Ar-jet Reflector
\
= L
output mirror O N
- (2o
®1 Ar Gas
Laser Light Herer

Fig. 1 Block diagram of the dye laser pumped by the Ar-jet

guided discharge.
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Fig. 2 Cross sectional view of the dye laser head
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Fig. 3 External view of the dye laser head.
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Fig. 4 Configuration of the Ar-jet
discharge electrodes.
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Fig. 5 Cross sectional structure of the small
axial-flow type dye cell.
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Fig. 6 Comparison of the shape of the Ar-jet
guided discharge and the air discharge.
(a), (b) Ar-jet and (c), (d) air discharge.
Electrode spacing is 12mm in (a), (c) and

7mm in (b), (d)
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Fig. 7 Oscilloscope trace of light pulses from
the Ar-jet guided discharge. Pulse
repetition rate is 25 Hz and sweep rate
is 50 ns/div.
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Fig. 8 Emission spectra of the Ar-jet guided discharge.
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Fig. 9 Comparison of fluorescence spectrum (a) and laser oscillation
spectra (b)-(d) of Rhodamine 6G dye. Hg lamp spectral lines are

on the top.
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Fig. 10 Typical multi-exposed oscilloscope
trace of laser output pulses from
Rhodamine 6G dye. Pulse repetition
rate is 100 Hz and sweep rate is

50 ns/div.
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Fig. 11 Dependence of the pumping energy,
the laser output energy and the laser
average power on the pulse repetition
rate of the Rh-6G dye laser.
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