o

et A UZ e 2007 A

OEO

Fob gd7|ef e

Development of the precision optical frequency synthesizer
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= 57 (optical frequency measurement) i-oF
qu—’F ’%/‘4 7] (optical frequency synthesizer)+<=
w}o] =1 & sH(microwave) < &
°—1ﬂ9] Zﬁ}—’% ¥ F(frequency standard)oll A
Vs dlth A st V=
ez R=2F dlo] A (frequency-
stablllzed femtosecond mode-locked laser)S Z& +d=w, &
T 719 10%~10°70 el s EhE FEe
7# Fa xFo bHSE ol Al ‘O‘H“ﬂ
54& 7t 2y JEX folAe
REER YyoAHA R G &Y ]
e THAA Hol, I Fdv)e
Jol = ETekar 1 A8 RYE Al el g
Agl 2 g4 FH AA, Lelv e dk(millimeter wave) 2
3 2 & (terahertz) ¥} LAY, E3SEF(saturated
absorption spectroscopy) +&°F “s-olA = % (monochromatic)
3 —5*& o] &%t}
2 AT A oot TS FFIF
o}ix} 11747} (wavelength tunable) ]34

Fohr G471 ARl FEYT wAY 542 9

10

o o] R-Fdy FFul4= A 7] (optical frequency generator) <}
Frae §4719 dte REE A9 & FYded
(injection locking)S &3l %ot FANEE FFu &
A71E Agrett. olet Ze FFu MAV= e F
g G e AAEE JHAH, £ omw o)t FEE
GG 548 FA8E Al fpgriHsinz doiA e
=4, B 5o o] Rokoa WEom AgE ZAow
dh=iR=3
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AEZ RER oAt TiAL0St £ WaTEoy

(gain bandwidth)S 7}A= ZZ vl 2 (gain medium)o] &7}

2 7] (cavity)oll ] HAet= =E 2R =(longitudinal mode)
ke gl 973 (relative phase)s LAGA|7]&= REdH 7

LRSS 1

& o8t FEZxC] F9] A2 FA Hg THA = wEH
Q1 B2 d(train)& WHEo] Witk o] 3 wkE A<l %i =
< FIg d9olA Fig. 1 3 o]l 447 AS VA=
nese A 5 1“‘(0ptlcal comb)e.2 A ETh Ful
T BEIF A MR E, £ 7] A 7EE

<k(group velocity) ¢17< = (phase velocity)®] *}=
= &4 F9h4(offset frequency), f,= H AT
T A foF & AoFoer BE Ful
ABo Aolst 2 9ry. Fulel A Fus B
ofefo] A3} zFo] fiof f, o o= HA xAL
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f,=n-f +f, 1)

=4

£ R wholamst ool S1xske] AlF(Cs)elth

53

FHE(RD) AAAAISE 2 9P o] Fua mFe ¢
Azt @ o, o5 Fa dAl Fyle Fug A
7% GAAAIY 5L A =R kA Hr.

AEZ oA wEE, 2 tofFo] & FH=E7
(photo-detector) & &3l €A AT 5 Uth ol & 4 F
3] &(Phase Locked Loop : PLL)E E3] Ao]ATE o]
gdolA Fx17]e] Hdolg ZHTFoZN AXAA g
o A e, foe f2f HEAIE ol 838l SAHEH, o

Tk 9 HAw IERE F3 AoilEE do ZEE %
(pair) Foll 9213 AL 7127|(tiIyS =Hdste] YRAA
o FFeath f-2f A A= A2 A (photonic crystal) 3] -f
o] g3ste] Ful Y& 5 Aoy aeg e
olx} z3}y} A A (second harmonic generation)S ©]-&3}
A7l FERE g ETh o9k Zo] WEET S
57 A A o] FHle] BE T AEE
g3t =4, Bt A el 71E A(ruler)
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Fig. 1 Conceptual schematic of optical frequency generator
adopting external laser
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Fig. 2 Schematic diagram of the optical frequency generator
adopting ECLD as a working laser

Fig. 2 == ECLD(external cavity diode laser)Z <53 o2
o]&3t oNFAY FFus AT FAHEoTh AL

A FFog FAA7I FFY gt FEoeR i
o} AMEs HAEZ #o]AE 800 nm %ﬂirxobl Ti:AlL,O4
o] A= 80 MHze] WHEE, 35 fso] H~ 300 mwe] %
EF9S 7 2 f,e 47 34 gﬂe} f-2f AAS 5
3 SAH, ASEFIRE T FulE dAAA <t

43t HQth ole} ol tAH FFug FAVIY Fu
SFH LT = Fig. 3 ¥ #th AFEE ECLDE 347bd o9
765~781 nmoll A 7ol 7}E3dtH, o5 FFut A 7|

FAHe] Qe ARYUY FFAS P dAEE

Fig. 4 ¢} 7t}

Fig. 5+ T9%=3 A5 2479 F4=olth #
T $4719 RE T st Bevke] fHgdRE 1F
AAt slAAR g B AlAEE Feke dEEm, A
gy R FEEYA fgolen HeolHE QJAtEr o
u), FEH9 =< P (optical feedback)S A7 9la}
o] Frd7(isolator)7} AHEHATH AFEE tholor o]
A= 800 nm o FAIGH 15 nm FEe] HFTbE L5
M Eil=

APD

54

Gake timelx) | Alan deviztion
[ 1 B0 = 10712
i i 365« 10719
? InEl 1.67 = 1012
£ Thems | 188w 100
K=
!
&'
=
< P :
T L]
! L 10D¢
Gate Sme s}

Fig. 3 Allan deviation of developed optical frequency synthesizer
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Fig. 4 Allan deviation of developed optical frequency generator
adopting ECLD as a working laser
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Fig. 5 Schematic diagram of the optical frequency generator based
on injection locking
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