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JULREZ WS (us) <1 <2
RIEHIZEE (£3°C. 8 Bf) <3%
ZERE— R (TEMoo) M2 < 1.3
£ — AFRE (B ET0) >0.65:1 >0.85:1 >0.90:1 >0.85:1
TRyt (EfR. BE) > 100:1




(_LIDAR )

LIDAR i, ATHRE (TOF) OJFERIZE SV E—}
BT EBNTT,

LIDAR [ZEEERAITIGEFREREREZEDT
WETHBR. oy NIF R, ROEFHRICHT
LCT ClTRESL SN Bl L e o TnE T,

LIDAR R 7 LT fiil 72 JEIR A SR 2 & & 13,
FRx RBRRAZBE T HO0ENDH Y £ LB
L BE oY TV DR (W K OVRGEL) . 7 A & —
TR, AR OBESEN T HAvE T, LIDAR X
W, RR]&E#EY 4~ Ko (800~1500nm) W T
U——%fH L £ 3, KH LIDAR R D58 Tl
ZOWREDINIE, 72 L Z1E 1064nm LV HEEND
RN — %12 532nm L —H — 2 S vk,

Cobolt Tor > U —XD Q AA v F L —H—(%, Hi
b O RKFHEIZ LS ES, Cobolt Tor
> — X% 355nm, 532nm, 1064nm O F A 5
TNB70 mOE— A E (TEMo), 4372731 A
TRV F — RO TZ SV AR EME 2 & D728
LIDAR Yz L TV ET,

— Y vy N FERI

{Cobolt 1064nm L —H —Rumbad{IAx)

(et b RAL—Y— )

U—PF—HDOENRITBNBEZAENEL, FE
BRI FEBEFEDI LN TEET, 2, L—P—K
B F NI > T E—ANORFICHEMZDZ L
NTEET, ZONEFIRTHZLITEoT, Mz
fETAZEMNFRETT,

Cobolt #:» DPSS L —#—%, ¥t v hiZ
JEHICEERENT-E—LAME, SO E— LR A
T A T RERR RN ) A ReFf>TED |t
Erty hOFERIZEL OEBERE->TEY £,
E— AT T A MIE TIEIEFITROER AN &
EFNTWET FEERL L, E—20FLTHD
S RVVESR OFEIBRA~ DO AR > T EfHT 6
nNaZERpMYET, E2, L= kiFr—2A
B OF I > TE—LANORL I E MR 5
BErrd £9, Z0hEFMATHZ T, Mnx
BAESET D MEOBENZITO 2N TEET,

JER(nm) 1064nm
2 (mw) 500, 1000, 2000, 3000
St/ X, 20Hz~20MHz(pk-pk) <1%
St )X, 20Hz~20MHz(rms) <0.1%
AR EM (SR £3C) <2%
E—LFKE/A(2A, mrad) <1.6
E—LAME(TEMOO0) M2<1.1
E—LAZ(HE0)(um) 700+50
SIE(FWHM) <1MHz
RREZTE N (ZTER) < 1 pm ( £2°C, 885f%)
E—AxFRE (A 0O) >0.95:1
B LKA 74 SR (ﬁﬁﬁ;:ijﬁ?:34mc)
fRICLL(BHR, Hi) >100:1
{REEHARS 2448

( AREBEAL—Y— )

HHFEFHNGHE (PAS) IIRBEE=4V 7| T'm
BRI, BRICBTIMEITABRERODITCET
bEERENRTY,

FBHZ LI S N2 ARG I B = kL ¥ — (04
BaXi, v~ 774 THRIHTE 2582 RE
LET, ZIUTBIAENE A F I v 7 Loy b mdn
BT 2 2 72 SRR DS R NN D BR AR 70 S AT
ECT L E T, S CTHAN SR A E 7 F



A7 OLVA L —HF—L MEMS I LAH v F L —~
A 707 F ORFFIZLY ., ppb LLVOREE L%
I (2T D A ok G2 & B FTRE 7R PAS & A7 A8
AREIC/R Y F LT,

QMP3EiRFZ &%z FB LN fcOPODRIE

OPO%Z AL Mz VIMid-IRL —H —0din

1}
__ o8}
=
B
m0.6~
2
£ oal
&
02}
. Jkk J1
£ a6 a0 Im0 540 340 30 W0

wavelength (nm)

60 NmIZES0dinDOPORNRY ML

Cobolt®o R4 L —H —0dinix, %< OHEH T
PASY A7 AT HH CTd, IR O IERIEHE
W E RN T 2 LT, VTR ET AR
T =HD2ODWREEMT DT A Y v 7R
#Z (OPO) T¥, R R IZIFEME LT &
(NLO) DOHERUITHRAE L, HEHIPAIINLOD Z il
RIZE->TORFIREINE T, ZOIFEFITENA
AR7 bV EWREAEMEL, ORI ED b
FATE 20 £4, #12132.8 ~3.6umizBW\ Tt
N CHEEFLER L —F =N ETY, ZhixiGi
NIXHEWE CTh HBTX, C2H2, CH4, HCN,
HCL., HFEDE 1 EBICXHET H DT, BEDE
WIRAE K FERIZ & > TRAICEZE 7o il R #iPHIZ 72
0. MO FHRSN L — W —FfF & il L COPO D
R EREREIL, B O T AMEZATREIC L £,
Oodinix it L —# — L OPOH4E %% (X Coboltd
HTCure&Ef Ny r— U H 2 M T 5 2 & T, /b
BICEBURIZEGE S N TVET,

L—H =~y FiZbHT71125x70x4mmTH V) |
BB EHEM Ao TR £, (ERH60G.
-20°C~+ 70°COMHREEZAL) Z DY A X AKX
OVFIE M X & T A D 7= 6D o /NG 2 %
AR LE T,
/NEI72OPO-PASH T D2 < DA 7 FHIiRIZIX,
B ZIEA % (CH4) oBRE:, AEYEOHEL 2
EROTHEOPH T AET=2Y 7RI T vk
AZHE DO T= D DBTXSH NV £9, ZHbHDT
7 r—3 a3 UIBUWTOPO / CE-PASH: fifid,
TEIRL Z T AN SN TV DFTIRS YA DRSE & 4y
fERE DRI 2 FT 3 5 R 7 rlREME 2 D TV E
RS

Photoacoustic signal [arb.]

0,00008

—CH4 (measurement, 10 ppm) 0.00007

=—CH4 [HITRAN, 1 ppm)

t 0,00006
0.00005
0,00004

| 0,00003

0,00002

Absorption coefficient [em)

1

1 F 0,00001

3230 3240 3250 1260
Wavelength [nm]

3270 3280 3250 3300

1]

W i 8 sk L—H'— 0din (95mW) Z v 7= CH4 ok, M H IR L 1 B o RESyHER T
3ppb THHZ LW yhroiz, (Co Gasera Ltd, Turku, Finland)



( SRUHHAL—Y—

[YeDOFEMEREL] T7bbT7 < 2 RIT, 1928 4
\Z#]®T Chandrasekhara Venkata Raman (25> T
FRIh, 1930 |2/ —WVEEZELELE, 7+
VHMIETIIR B LR D MR DR ELIC Koo
DN 7 SN IERARD L THHEDRE
ETHIENTEET,

ITFEOEMRIEARIZ LY PR OERETT ~
VoA DB N ATREIC /2D F Lz, Thix, L—
PRI AR O/ NRUERO AT ML DOWEN K E <
FHEHELTWET,

(HISS > 2RDHI)

lso‘)-
0.5
0.4¢
| @ 355 nm

5 0.3
a8 |
5 0.2/ resonant L An
B 355 nm non-resonant
< 0.1 473 nm @473 nm

0.0.
300

T350 400 450
Wavelength {nm)
1600 1400 1200 1000 800 600

Raman shift/ cm™

A73nmD L — Y —RhiiE ClE 72 <355nmZ BRI 5T
BRINLSIVESHEYVRUEY. HREEDBE TN,
(Co WR Browne, ¥ A— = V4> AL BZRRR. £+ 5 4)
T~ R REHC L— Y — kA BT 5 2
EIZE o THLNAIMD ThOT N REEY 7 b
BT 20N H Y £, 7~ o E IRk ©
REAATROHVET, A T4 T rEAHIC
TrAN—Ta—TEHWET v AT A B
DLV THEERY TN EAA A=V T TED
HEMREE T ~ CBMEE, £ L TR TIE T 4 — b
RBRET 7V r— a Y HOIEFIT/N I AN R
NVREATDT = atabd 0 3,62 130E
FHY ORI E T ITEEFREICER SN ET,

FERIDRT ST 4w VEHR (Witectt)

)

T URIETIR, AL RIMEE T, kR
I EN—RICERA ST ET, LoE,
WEONKIT, BEREOKR LY LiRWT ~ U #ELE
EAELDHED, HEEOL—HF—REHnizT~
VAR, EE TR 4 XOCCDHHE (K
800nm¥E T) OffFHZAREIC L., mWRBE L A
BEICLET, LrL2ans, EEETcErrrn
MODENNZL DN T T T R A XD
@ Ed, TNOOFEREEEETLIE, £
KOT 7V r—=3a TR 72 R ITK780~790
nMTHLHZ ENGN0ET, L, sttEom
WHELO AL, TR TL Y ElEEO L —3
—EHTHILEND Y T, BB O S
B BT v o ROREE R T ~ ok
(SERS) T D =iz, AIHIROIEE %<
HETWET, FEEARL—F—ZHW T
T UBELEIT E VW TT R, wE Ny 7 7T
Ty RMPL I UETERNT HLERH Y ET,
T/, HBHEEZFA LTI~ 155 %5 < HEiE
THEDIT, BAICL - TUE, B EEAE Rk
RN LEN GG L H 57,

Cobolt ® L —H— (X, @B ER T~ A A=
VIR e R Tl bR AV NV L — i — A R
fit L %9, HTCure (T L % B 72 ®LE I &
O RE LT BTN, JAREIE OB EIR IS
DTz o THRWERIE (FT7_To DPL T 1MHz i) .
D TIRWAAYZ hL R Y 7 k(<1 pm), KOVAA
7 RVHIEE (80dB # i 2, SEMEIZIZ D MITEWT
P)MMERES N ET, ZHUC LV IEFITE S IRED
T VRN ATRRIZ 72 0 T, B BT R
w2572 C-WAVE 13, Jeimtisg 7 < > 43tk (TERS)
R EDESREET ~ 3 IEIC B IEFITHE L TV
£,



(s )

PEMRB{E CTHANVON D FIEICITTHIE, RLHE
MBI 08T, 74 VIR BV R BRI T <
DHEREBRHVET,

FUEE, — MR EROEHEZRET 2 7

DIZEHEINET, I —Y— K% T = —
REIZIHE L, KR L > TEERESREZ T3S
A—rNOREINET, ZOREICITRA 7
E—LiE, RVWabt— LU ARKORA T o
VT REEDMETT, £, =Y SV ARNY —
IEREHT 39~ 2 NG & SO DR SR iE & 3 b7
THZ LT, MR, M, Rtk R—T7 &, E
W JRITRRAER L. BRx MR 2 i
LHFRETHY, @R —F—NEHEHTHZ L
T, BEIXY 7 A— MLV OSfREESD Z &
MTEET,
Cobolt OLDfhiE FE & L — % —i%, H—JE%, &
NN ZEE, =7 v 77 A0, KA X
THHZLENE, ZNHDOT TV —r—v 3l
WL TWET,

Sakura Photonics
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