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Compact ultra-short pulse femtosecond amplified system at
high repetition rate
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We started to develop a compact high repetition rate and ultrashort pulse femtosecond amplified system
for material processing and scientific applications. Our final goal is 2 mJ, 20 fs laser system at 5kllz.
Ti:sapphire crystal in the laser system is cooled to reduce the focal length of the thermal lens in the
crystal, which cause instability of the laser output. We demonstrated 3.8 W output power from the
amplifier when pumping green power was 23 W. When the efficiency of the compressor is 55%, we can

obtain over 2 W.
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Lo TEEHNRNT - MK THLENRHD, —FH, EBMTOEFELSC. BILFESEFICRTIHMED
HIERFATIC RV TIE, 20 fs AT O/ IV AOXOHE LA RINTEY, BEVRL - NV AKRIROR
BEMFEIN TS, AERHETIE. EBR~OML (LETRAX—2 m], #0EL 5 kllz LA L) Bk
F BRI DM E OMEERAT - RISHIE (20 fs BLTF O AFREN L EE) (2SS A RTREZR 5 klHz, 2 m), 20 fs
DL —HF = AT hOHEELIT,

R 156 FELVY M- —F—ttL B RFFHFERN - AEFEMICT, LV —Y—DB%EZA
HELT, FEAY P a— A THhERFFEEZ AL —bLT-, AR TIE, Tk 15 EEOPFMFERRLLT,
HABESR ORI - FEICHOWTERR TS, FEEORREAFELL T, TROLIIR->TVS,

YRR 15 B 1 klHz, 2 m) BAEBIES 2T LDOHEE
TRk 16 GE8 Skilz, 2 m] IS RT LD
ERR 17 SEBE 5kllz, 2 m), 20 fs MRS AT ADIEER
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BEMIEEE+ 1R S 1B SR SiEse
TILFINRTPLT (or RILFINRT7T)
DR AN R4 B 5%~ 100Hz 1kHz~ 100kHz 1MHz~ 100MHz
INIVATRIILXE—~ 10mJ~100J 10¢J~1mJd ~1nd
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1T-THY, 1998 £EI2 10 11z, 3.3 JUEHERD . 19 s DU AT LNER LTI, BEKFRBmBRLL TERS
nTWa, BRIRSEHOETHH A7 = AN R EREGD HELH LD, B0EUE B EH 100 M1z BELFE
BB SV ATRAF—EL T3 ) EMT-DEORERITICHER TEAL L (B 104 ] B
E)LBUTEW =0, @I, Y 7AME~OEBEREZALREDISAICROND, SEIFETS
5kllz, 2 m], 20 fs DL —HF—I AT AL, VK OMDOKELEHEBRENRH 7720, TNETHEIN T
TVWRWEKTHD, ThETOFRFEHH AT 2 LML —F = 2T LD FIZ DV TIE, R2ICEED
7.
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£2 . BEHHA 7 2L PL—HF -2 AT ADINETOREK

EL AV 1 I [1BREOME| /LR
MEE | ITRX— | /10— BTOHAH | B | B TR
(H2) (mJ) W) W) (fs)
5000 4 20 20 20 1 B{ten=——X
1000 4 4 4 - 1 JAERI & Cyber Laser (2003)
10 3300 33 19 3 JAERI
50 240 12 0.6 25 2 FESTA
1000 14 14 08 21 3 ISSP
1000 54 54 54 94 1 Quantronix
5000 7.6 38 22
0.75 3 ISSP
10000 1.77 17.7 30
7000 1.85 13 13 24 1 Michigan Univ.
10000 1 10 10 24 1 Michigan Univ.
10000 1.84 184 184 200 1 Cyber Laser
10000000 0.007 70 1 Keller. Giesen
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1BOBEHEEERDAL T 20 W DHAEFIDHIZIE. @GN TORDVR—V A MAITILENHD
(1], O#RBEBRDOPBOEILIZAH L THBELARET DL, OQFIRBFIHTHVTUL, HR\BE—F
RY2—LLERY 2—bDF — /=Ty T2 REE, PR - HRERICIOEBRBEOMFINEEL
125, 1o AT TAIADRBOBIND, BRIK, RARFOLTT A7 A L TE =LY A XEKETD
LELHD, L. O, QORBELMR T -0 Ti ¥ 7747 —HF—ERNTORL L X2 TED

PR TAIENBERERTHD, L —F—RBENTOBL X i, TEOXTEZLNS,

ZIT KB HR AL —YF—DENXEM, Pa lZEARE, dn/dT T, BIFROEEIZAHT S
EERT, IORUCKDERAL L ZE BT DITIE, BURHRNKREL, dn/dT B/PENFHRINZEAGH

60

f=K X A/2Pa X (dn/dT)™"

K3 FERIBEEICLIBL L ZXDEAL

RE | P=®BW/mm) | dn/dT L XD E SRR (mm)
290 0.046 1.3X107% 22

80 0.96 1.8x10°® 3280

30 20.7 1.8X10°® 70700
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290 0.4
80 0.57
30 4.3

Y7747 GHRHETIZL THREMBENRKELLY, dn/dT WHE237H, BL U X RTHILN
ARETdHD, ALAT LTI, REQHTAILICE->T, BAL X% 3000 mm BEICLTERY, #L VX
BRI T —DEE), FEROBIEMD LB LT 2000 mm~10000 mm {IZE{LLIZBEICHB W THE
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BL o XDOESERENS 100 mm UL ETEREFRIBICHY. BOWLEHEBRTES, Bl —¥—ITid,
2FEENAYLF L—H—Z BV, Bk 23W TRIRZL/ZBRIC, EMERIT 3.8 W O /12187, K212 1 kHz
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