|

) <

The University of Osaka
Institutional Knowledge Archive

Title 7AW/ RAOREEZOGEICEAT MR

Author(s) |28, FJk

Citation |KFRKZ, 1982, HIHwX

Version Type|VoR

URL https://hdl. handle.net/11094/222

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



oAWK NI ADOFEEE
$DHEICEYT 3L

BEHIST4 3 H

2o M R



)

N = 5 BE

A id. FEDRKRRKERFBRE LERAABET LHE I FR AR P, [
EEMNEMEFREMEZICB O TT -2 7 3 7 EaRH VI ORE EZDIERIC
Bl AR 2 LD EDT, 6ELOSBRINTV S, LT, 20&FEICDONT
WA DR AR5,

B1E F =W

ARETIH, £ TRV RORAE LREICET AR ORI A HEIT 5,
B, BUED & T AME—DY 7 E BN VR RN TH S AL A A ¥ L —F —[5
fEGRR (CW) R L —F -2V TilRb, £ L TAHETIT-7. FrLOY
TEaRH NV AREELS JOMEED 5D AMEBEEHLMITT B, RIT, FXICT
NI EASELTOVAREBEICHS, T IR NVZDIERICET 25 DR
Richhi, AR TIT - 7. KAEIC B 5 ETFRIEIREE O MABE R O B EE D
MEBRE B, KA OEHPEREBES»ICT 5,

F2E ERREEEL V-
HI3ELTOERTHWIESERIREE L — ¥ — OBWERMICHN., it EORE
HEHOMCT %, ZL T, CWEBRLV—F—iKBL T, L—¥ -k, EE., Gk
HBFEEOMBEZR RS EHic, BEBF TEIMHNNVRBEDEEES (Y =y b
c A MY — o, BRERR. HESBERSOELICOVTRITET S, 5K, £C
TEHEONIERICESDOTEELLZCWERE LV —F-EBIL OV TOEBERE R A
R o

B3F HITEIBRNSILRORE

HIEDOCWEBRL - —2HOTIT» 1ty 7E IR SV R REIC DV TERR S,
TP HLOS TR FERE LT, BELAANTEAZHHLcZH =
— FEBEE. MSEREZHH L oZH e - FEPEL SUCIKRABRICK 52%8) € —
FRIBIEEI DWT, By I 2Ll —va vRLVBIIET 2EREITV. ThH5D



TTEOEEERER Ly 7 Ea Rt SV AR D 7o O KRB SEIERA A S nic
L. &5, @ v 2 b2 4 2 BRI OV TORF 21T 50

EaE HTEARKNNILZIORE

RETIH, BEE V2 OBEOHMBEMHEE TOELHEBE L%, [, »o5
BELCTHIELEAH LOEIOMHBERIC VTS, S nit, T OBEL -/BEgsH,
AEBESH A SRR IV ABRRBICEN TH 5 & 2 KBRNICHER L, 7.
T DOFEBEERIT & - TRIE S ol v 2 DR % 2 OPERICELKR Y75 B B A &
ZEOCEBELTIT - ER Y L av—Ya YORBRICKDBRAT L LN TE T,

B58 YITEIBRNLIOIEA

Y TEaRHNNNVZDGEHO—FE LT, BI3E, FLETRNEEBLHAOTT
- 7o, IRHETTOEFHERE TOMBEENREOBEHENEDHREL NS, £7, 2
KL AREMESMOBRAEDERFHAHA L., WK T 258K a2~V
YOFERETRT, S0t CORBLAEAEEZBREERERSTTICERL. Z0HEX
P2 EERANICHER L 72,

EE6E & @
AHATHONIERERIE L., SBROMELAPHEELL N5,



TEIMENNADRELSEZDICRICEET R

BBIFE FF BRI
1-1 BEEASVRORBEEUEOEI B
1= 2 BBEN NV ADISRDBEGL oo
1 =8 ZRERSCOBERR oo

28 BERRIREE L —
21 HE B R
2—2 EERRER V-V LEE o

2— 2= 1 EHEREE o
2—2-2 RER EOMEER s
2= 2= 3 LA BPR
2—2—4 P
2—2—5 [k e
2 — 3 EHERIRGE V- OBUE L MRS o B
2-3-1 Yxy bR Y- AOREER
2—=3~=2 Yxzy b/ ZWOBYE oo
2—3—3 BREBBERJBOEUE
2=38—4 Vzuyh o RRY—LOFRH o
2—3—5 FAREBEERL oo
2=3—6 BRAJERF oo
2 -4 EERIRORE V- —DBE o
7 T I

F3E ST E IR IR DI o

3= 1 HE T



3-2 AEEEAEGUE LAZH T — KR 28

3= 2 — 1 FEZR[FEER oo 28
3—2-2 BEAREHEMY Tal—va 28
8= 2= 3 SHEREEIR 32
B3 =2 =4 B B 35
3—3 FUHBZMAEHH LIZBT — RREIT o 36
3= 3 =1 FREBMEEL 36
83 =2 FBRREIL oo - 37
38 —3 B B 40
3—4 BAMEICKBEHE — R 40
3— 4 — 1 FEIREGEERL o 40
3= 4—2 IRATIEDHHE o e 41
3—4— 3 FERRER 45
Bm 4 — 4 B EF 47
3—5 HT7EARRSNVIRE FEET NI 47
T I 50
FAE HTEAIOVRDRITE e 51
Q=1 BB e - 51
4= 2 BAEBRAZ ST EOAABE o 52
A—3 FEEBEY T alimda ¥ 54
4= 4 I - COAIARBIROMERL 56
A= 4= 1 BHEE — R 56
4~4—-2 RE—H—AROIEHRE S o 57
4= 4 =3 FEMRIGIER o 58
A= 5 FEBRAEHL 59
45— 1 FlBTY Y IDBR o 59
4—5—02 MEE - BAEOMBIEIE 61
B =5 =3 R B 65



FEE AT EAMM IV RDIGH 67
B— 1 FE B 67
5—2 RIBRRFARRRIQERTE o 68

5= 2= 1 EARFHE e 68
5—2-2 EAREHEBY Ialb—Yay 70
5—2—3 FKEREBRERL e 78,
5—2—4 A B T 79
5—-2-5 XHBER — e 81
5—2—6 MR FF o 82
5—3 PERDOFEREDIEL 83
5 =4 FE B 84

BB R AE B 86
I 89
- 90
D 102



F1E2 F

&

1—1 Y 7EAPRRNILIORELAFOHER

EHRICE L DEF., BT 5PEEZROBENRIITEL->T, I-&0DERA
foo &V HREPRIEF IO BREMBEREEICR D 7o &0 S EKIG, HYEED
JeH, REELICEZ TRV TE . COL D BHREREHOSETERIS. L —
W —FHE% 6 EREF 19 6 6 FEITHNLT

19664, DeMaria =z, Nd #'5 % L —+ — ICAISIRIRINA £ B A L 722
e FEICE>T, TNTTONVRBEE—BICIHTOER L, Eaii
ZAEEBL T LTI Lice Lip L, BEEC DX S/ YV R A BT 5 FEIZR
. ThAxEEIc, BIEISBEICHIT T, Maier %";(2)‘ Armstrong(‘s‘)‘ Weber(‘l)‘
Giordmaine %® it k - T, HRHOR 2 HEHEKRE (SHG) ©, BLRETD
2HFESE (TPF) 2FHELAEaRA -4~ DNV ARORIEENRES 1. #
ZF,. 5 AV—F~DE—FEHIZL>TEOND SVRIBEMS, EaPpt—4—T
55 LPEBCBR S 0D zo%k, HESNIH T AL —F—T, 4Ds DR/
WADBMGONIA, WA Vv-—¥—F, §FRORELERPHNET, LrbHhRE
DEEWHMBE NI DI, ST - 2RELTIEREMFICHCONSICEEE -
foo BIEREE, 77 v va 7 VT HERRL - —DRH € — FREHICK D, BEA
15 2ps DR ZHEBENED 13, EHBOE LRIR, HABREOLEEL S
HMTR. A7 2V —¥-0DZnLAKTE - L L, EOAENEVE. [
ANELERERRER L -V -OliEEAgRIC LI Litdh B,

19704, Peterson%Vns, M Art 44 v L — ¥ —FHEBHERIRER L -
— ¥ — DFIRICHKRII L TLIR. BEICE 33 CORBRREMORRBICE., HA A1
56DWH 5. ThbL, ERRRORLV -V —DREBZO DM, BERIRBEED
B EE > THBE TV, BHFICKE, BEFRERASBE AV /28EE e - FREMK X
>T 55D8 DH VA BB ENFD19T2 I 1. FHE— FRMICEL >T 15Ds
oz bB5 .Y F1. BREERECVORERTCNETOHRICHKD ., B
HOSVERBRE Y- v b« /Ao EGRITKRTARGBEASINTE /1974
F, AIDTHTEIWRNAIVIB Y 2y b+ 2 MY - FRXEHNVIe~-43 66



& DODC I B3RIc & 528 = — FRMIC & - Tl s h'YV8sici, = - FENaR

L= — i@%é#%%v—t4/7®ﬁﬁtt%°vx%éb6@ﬁ%¥ﬁ%%m
T, S FEREL. 0.3ps @i‘{:/\“wxi)i‘?%"oﬂf:o LZ))L‘ Z D%, REEEICELT
RO oI ENI vy 7 i alfafRINER 2R L. EWic BRI &+
QEBEDB T EICED . 7RG 03pSs D7 — 1) TEHERIBMEICIE O, L 2 DSE R
BohB LS -72 %1 Diels B, HIREAICABETEANTEBHIHET
5T E%PH. ROICEZRORFRFEE S ODRHBEEZBH VAT EITKD YV RIE
017ps ZETVAL & BIc, W, B VX ORAMET LIE LIZESH
HOBMIRENICER L. ChicFiT 2ER/EMERCWA & ¥ L —¥F—itmA.,
TV~ O—EEEERINCGERT 5T LItk >T 0.12 ps DNV EEHEIL
# miE. Fork®y, ko7 > 7Y N0 —BOREEHREERETL Y v IRk
IREMRA AT, FIARICERT 350 % O AR e © DA (£ £
FIA L7728 E — FRBIE T, 01ps U506 SV A FEEICHII L oo 500 FFEH
E (o—%3v6G—DODCI%, 600nm) &>\ TTiddH b5, 01ps Y57 =
LAMBEDOHIVZIBEEBOLNEL I >TE I, ZOLI T, HERROBEL —F
—lC X BRIE VR DFEEIE. BEAEZEE — FEHICK » TERSINTE 725,
I ETL T BEEEFAGHOIL AL, SHMb. BREFLHE LA DF
ERERORSOLNTETVE, zo—FlLLT, Jain i3, =— FREEHAA A v L —
F— BT 2 BORRL —F— 415l 0 sk, vrserze—
FEBLBEREL - F—2AOTE200RR L~ — %%~FHET5K8LT\2
B E LI T I R A RE B v 2 A BT B S EERIREEE L — 5 —
B, INSOR/FHMOEDLE S OBEN N YVARERE L THEARET ETHS D,
7. E— FEMIC K BB OV R FE LT LTRIB LTS /2. SHGH.
TP FHEKRZSNSG SVIEBAIEEIZ. £OBOERY., BERUKRITHC X > T,
BERHETH BI-HIcE L 584 ORER BRI N, 8REE SV RAIESINE LTo
ML AN T HETIC »Te $c. ADEET LY bo=J ZOFERBICED ., +
YN Ao Ra -7 EEEREEARFEHASOE T, RS #EE 50 ps
AIRDMENTE LI >TEl, BEMERE L TREL XA —2 A
A ZiE. BRASREE 2. ps BEOLOTIREI . ERERRMTIE. 0.7 s OO



HELO AN Y =2 H 2 5 bWESHTO S8, BEOHKNT. 0.03ps EDSH
FHE% &5 S H GBI I, < RIFHL, TO& S, MM R, MEs.
BREEOIHIT, TDSHGED, Bt VRElEEE LTELHonTE
B, CDOSHGHEIRE - T, RO SBESIN T DI, »Yv2OHEDH AHRE
ThHh. APICETNANBIEE TOECHDHBEII DV TR, BEALEEEINT
Wi doo i, Diels & Oy smmaic k 3 T ARV T, RO ICES
15,0 2 AN BIEZAL 2 15 TR 2 MR L. /L 2 IR DRARE M DB 1T - T
N5,

=

ul

1—2 H$7EIBR/ULIADEHOESR

AR L7z L DI, BIE, 0.1PS ZYB XAV ADBFELNTNSEDD, LiE
ICHIEITE 5D, H ps BETH D CIBBEDINANR - LHINIICES Ligw 1
&caf&50~ﬁ‘ﬁfEn@%wamiﬁmmmmMm‘%AEU<\%%%
k&3 107 BAOBHERICH T B AEEMBMOBESE—D D TH S, Th
3. T EIRBE DN OV AFETL L CIGHER M S—RRICRHE LS A1RICE., B8
BHEDTIENWL EICEBHDEEZ LN, DL, #TEaAN VDA
E. FJCINDOHEEAIELTOEIEBICHD .. AR TIT 72, A TOAME
BRI ORIE . CHhOoDIEAERL TV D& LTHMINE bDTH %,

LpL, RETH S EVHSHHED Bic, BEEE. BERES. ZHNE S S0%
BAEEBOLE S OBEN VDI ZRICH - TH O, o, WHE, [L¥. &9
DAFICHBY ZHEEEBNRAROMPEE I L s L. SEEHRRECHNET . &
HEERE LR~ DIEH, SERAEROABEREE~NDIGHOELY LERL TV 5,

1—3 FXWXDOHA
AFFLE LAEBXTE I LS BREVISHEE S BIEE Vv 22D B, FLo
BRI v 2 FE g, RIEEGE ST, THoDIEAEXBENE LtbDTH S,
F2ETIH, BIEUTORRICAV I ERRERER L — ¥ — OBIERMFICHN S
i, HEt EORESEH SPIT Do SOOI, TLTRONIKERICEI TR
TELICWERLY —F—HEIC OO TORABERERE R T,



EIETHEH. LY Tk o2 REERE LT, BELNBERLHAL
<28 — FRME. FIBLEREZ0RA L2228+ - FEPE, BARRICL 358
— FEHIEICSDOVT, Bl I 2 b —va YELURNWIET 3ERERERT, C
NODRB LI HER, (EROFHEICHE LT, o, BEL IV OREL, S
711t EIFEEFEHEDOIEARILEDRHE D LIRS N D,

FEABETIE, BEX N VZADOBREOHBEEMEE TOEUHEBEE L, FARC, »D
SEELTRAELE 28 L WEOHEREARIIC Y VTR SE, S5, TORMEL /-HBEZS
. AEBESHEZECHBEL SV ABABICEYN TH 5 T &2 FERICH G HIT L,

HE5ETIH. CNoDH TEIARHASNVZIDIEHO—FIE LT, E£3E, F4ET
AR B8 A O T » 7o, BABIC B 1 2 EFRIEIRAE © A B FIEERE O BEHERIE ©
FEREERDE, &5iT, BBy 12V -y a VEERERM L, ZOHEOHEMM
ARERT B EAtic, HIBOBRIFRICE VT, MBENIMEZEET S 0T
720

EOETE., AWXTHONIEREEISL, SROMERITOVWTERT %,



E285 JHEREFEEZEL -HF-WO®

2—-1 #&
HEERRER L —F— 3, TORWEREUEREOHIC, FIKHEALV—F—-& L
THAOEBELNHNAFENTE . bBAALED L —F—THHB/ Y FIRNTIER
EAZEMAE S > TV AL EDN., TOaZEEIHFICEVbDEREAZE L — % — (
tunable laser) EIE7S., ZDEMICEEERL —F—, ALl —F—, AV T
Vw7 7= - -5, TOHTERRV -V -, BRAZEL - —-DH_E
ELT, ZBELSERHHINTO2HEMIE. SEDXRT M VHIEEN S LT
WBZ &, BEEAD SEFRNAETOROEEET, iRk (CW) hodriih ol
DRV ZBEE T, WAVABERICHETE 2HRELZLAI TS LITK B,
BRLV -V -HOMBEOBHEIE LD TEL ., ThoPBZNENEL - EBFHEE &
STWa 7z, ks L T311nmm~12850m & W HEVEREAVAELC BikS
gz epTcEaME T FliE Y FEHSECC EICKD, B— FEBEMD K
B L REMED L —F— kD bl . BE AR T 7 =4 B ( 107 %s )
DA —-F—IKIEHLELBBRLV-F—DOHBMD 1 DThHbB, CHoDHHEHDOCW
BRV-F-ZHOT, SETHE., HEMNBEAGRIC H 5D EEE & R RIEE %
BT £ TRBALL/ERIEDITA B L DL - TE I,

EREORETH S 77 CaBF v 20REE 2O "7 &, B v 2,
=, B, REBEERRERL 6O T EaR L - —DFEH, B 5UIK,
BEEEEMHARNOIGHOREEAHNE LD TH D, KR/XPTOERIITRT
CWERLV—¥F—Z2H\TiTbihls,

ZITARETR, £92—27T, CWERL -~ OEFFREL S Pt EEZRTD
gEt 2R~ B L, 2—=3 T, MELACWEBRL - - EEBERFICOVWTEERE
A 5. RRIC, 2—4 TiE, SMEL BB EBERERA R,

1]

2-2 BFHEREeRL-¥-zg WO
2-2-1 ByfFR®
R L — ¥~ ERIETEIER L AMOBEL T by T2 <. B 546 Bom



goEshcn 3 zohoRENLES
THbHo—-4536G (LIFRh—6G &

T B, RIRSESE . WARSOSTE coort
CAVLLNTVS, K2-1KRh—-6GOD
e — . i HN® o NH
RTFHEETT. S SbhbLdic, & | Elt
Et

KOFREHEOR Vv BREEDCEHE

Fh & LIEERTFOTFTH o HHEBORN., XK2-1 o—4Ii1veGorFiEiE
RIS T 2ETE. CNODD bORE

JRFABRTHPEFDIHD, BEDRRFTH 5 VIdKERFICHESI AL
WhHWBTETTH B, RTORRIK LD, OB FHEES N, BiEshin
BTFIE. XERLT, DAVEBEMIC I XA VF -2 L TERELEEREBICE E 5,
CDOBTRECEMIHIELTHObNE AT bvid, ISIKBRITFEEKL
TVWABEFI7 V-7 OREPEERICE D, A7 b VEBIETF o, BES->THD
Nb, BT, COBRDTHELSNTOBEES FEOHEERICLD, 2
7LD —BIET 5N b, COLIBEHDID. BEFOBBEUEATEEST
BRERBBROBINB L UOFELA R PR 2 -2 DK IICHEIRKELEPBHDT
b5, LD BEBFIIBHEH 0. 205 bDRGFHES NPTV 2HOBFDX
E v OFEDRFITHETMICK > T, —EIAS (singlet)BFIKEL, =HIH
T (triplet) BFIRELILHND, INHORETIE. TXVFRERTH SD
#, RRT5ER2 30k 5130 RICRT & 31, BRFRABHES NS &
FhiE—EIREE S, WO & 2 IRBIEEGHEEN b~ BRSFEEHEE A, 107%s
MOFHGT S, ORBEAFEEKEMBN, BMICT A vF—-ZROEBLEDL, £
I HHEER T 80 $EEOHETREL T (HR) S BETERREREEE
BIREHELT 2 IS S 5o T OHA L —F —HIRBRATHIBS LT L —F— % & LTH
M E NG, aERNICELBESFRISI, BT R VF —E2RKNEHD
107%s BO#ESTS) BEFREREANEL 5, Lid-T, kL —¥—i3
WhH B BEENLE a BN TREDTDE LS 4 ENBYED L — ¥ —Tdh b, Fi.
S KEED BHEML D Fapid—fRICH nsec &, EA L —F—D L —F— LERMDH
10 ~107 s LT B EREE V. a BN ORMBERES TO—BIEERL



-
N [=,3
1 Y

g (N and E(N

e
©o
T

©
=Y
T

11050 x 10" cm?
12,05\ x 10" cm?

1 .06 x 10" cm?
14.EMNXx10°cm

15.07(\) x 10" ¢cm?

%0 540

Wavelength

620
(nm)

2—2 v-F3IV6GDSo—>S,. RNHEETs . BHER <7 FIVER),
T1—Te BIXMrER Or . S1—>So FEK UM T

OTESE S RENELIZD

(NEBERH & FE) | Ty BT
FRARREANITC (THRIZR S L MRS
) o K2 —3TiE. Zh o
BHEERAL kss., kst TRLT
Wb, ZDO XD, BFEL—F
=3, AHEMBIEOREE O
M5, FHED L& Ol HER
L. BiRsEPRITV, DL
EDD ATAZ VL — T
& B BRI NS IS RhE I & -
Thd. BBICHEGERRVE SN
%o

X2-3

SINGLET TRIPLET
STATES STATES
)

Absorption

Excitation

V- —EDIT X ILFE—IREX



2 —2—2 HKEEE LOREA

RIEICTEREBL -V —OHFERELHPFL T/, BEFEBREIC TS, HR
LNV ARIROBRLY —F— ETHEEFERBHICRELBENDSH 5, T T, 2
—3ICRNBE CWERL —F—RAELOMBEEAERITT 5. ThoEFIET B L,
ROEHICEFEDHOLND,

(1) Ti REDES Tp lE, 2 CVRHBEBOLHEL . BERT 10 ~107 s
THah0. T KRELKELDHFHILE D EIWIC L —+ —{EREZIE 5
SFERDLIE S, _

(2) &oic, Ty REOGTFRLV—¥V—FHEZ2BRNL T (T -THRDI). T2
BrERIEEREBICESEA D LY~ HT12 T 5,

(3) JhEE—FEEBIN S1—~>Sg, Sge-- b, RIRNEE T 5,

(4) BhEEFHIZ. BWREEOEANE TS 5,

(6) Lichs-T. HIRBEREESMZ 5,

CEENEBERITNEIERENS,
INLDO/[AEZBELT, CWRRICHERNZSE AL - b AERNL0EX | &t
HELOMEREZRNS, BEOT A VFRERE. K2 ~ 3R, Th

TGS B L — N HBRERD &S it 5,

N2 = Wle + (oSNl - oeNZ)q - NZ/T (2.1)
Np = kgpN, - Ne/Top (2.2)
q = [(aeN2 - ole - oTNT)C - 1/Tc]q (2.3)

(2.4)

TTZT Ny, Ng, Nt &, £hZh Sy, S1, T vmv@éﬁﬁiﬁz%\ Nt
HASTH. Wp SR, Kot BS—T~OERHE, os , g , o7 U
ZNENS LAAORIN, RMTER. X 0T L ORINNER. 06T
AEDT. £, Tc BHREEHTH B,

EFIREET N7 i3, R (2.2) KBOTNr=0 &B< &



Np = kgpNy 1 (2.5)
FiR LS WVEODEE Nac (2. X (2. 1), R(2.3) 5 Ne=4=0& B2 (2,
4), R (2.5 FRVAIERRDL S I B,

N - -
Zc:[1 * Oa/Oe (OT Oa)kSTTT/Ge] ) GaNt/ce

) l/UeTcC =0 (2.6)

R (2.60) L BEEFEKRBICE B4 BT —TRPEEE E N7 2 LIt niE
WSO EVSEEL SRADBEZEPE L NS,

Tp < Oe/OTkST (2.7)

Zo (2.7) o, WL RARIRTE, BIEFEENSN(2,7) XDEILVEENTD
NNV ZFEIRBIEONED, CWHRRTER (2.DZMESE B HICEF. (1F
SR AERCT Ty 2% 50, QEESOERE Tr BL D R VEE
THERSEHIMEND 5, ChldF i, HEEEPICMERIC L > T EEI SN
BHHFHIAG— 2R ET B L EKRT 5o

(NOFEE LTI, fEk. 2o T IREOEMFBZ8M L T TFOEBEHE .
RIEMFEARETIENTZEHERRSHOONTE TV S, FFic, v7axs
gv7 b7 (COT) F, ZHBHHEAKELTECHLLNTETH S, T &
HEZEIREE V> TH, BATHIBES TICKBHENXEZT 5 L., FrcEiducs
JCARBRES FRBBNBT=ZTHMHEHOREEZ LT, &1, 2K+ ORI
—6GDT Y/ —WIEHEDT © F &y 77 13 260ns | = F L) o —wigik
O TTiE 12508 EAMDEVEIRE->TVE.D 4, 25/ -0, 2F LYY
Da—wORRTTOMMEER, ThZTh 7=058¢cp . 7=20cp BETHD. &
VR, T TT REET S L b, Fic Teschke Hix, FA DEHIC
B3 keTTT OEEHELTY CoC EAEIE L, B, CWEEL —F—
DEEELTE, —BRIFLY 7Y a—vhR0ohTEY ., FlL 7 = BIEY
EENILA O SNTOIE O, ZOBEBIC > VLTI, RETTHLLEB~RS, LidisT
CWEHRL - —CTRICHELL LD, RIDEHTHSH. . HEoH 3
BEEY b - P ) —LELTTT LD BRVHEETHERSIESLLEICEK-T



fRRTx 5,

BEA K2-2&bDoe/oT~10, ksT~107sec L &L, KR (2.) &0 T
<10"6sec &%, LT, Yy b RAPY—LEDE—LZRFEy bR
Zridsdl, ZBEHOBRREROERS 7oHICbRITFHHE v Id,
v > r/Tg (2.8)
L18D, r=10pm&ghd, v=10m/sec L1315,

2—2—3 LV—¥—#H

SHETEZDNEICL > TH 1000 BEOBERD FH L —F —HH & LTHEY
THEIDEIDPFEANONTE/AER, 500 B LoBEREE T, 311 nmh s
1285 nm OERIFICH I > TV —F—RIEPREI N TV 5, Thll EORIRH
ROWEXRE, GERAEAEORNICED, REEME. BEV#EAEET 20ROR
REHIC L DHBE T 2Y BEREE. 360nm 5 1095 nm OEERT
ERINTN S, 1 DOBRTRRVESERARGE. B8 I0nmTH 505, ¥
B GDTIE. 1 DOBET 176 micbbi» TRFBEEALZ HAGHES N
T3,

BRL -V -MHROMA B ~NEEMHE. TTHE1ICHAOETHEN 100% 1
EWZ ETH DM, ZhEFEERC, BIRL BRI EBBHE kg WS L. B
EZEIEPHE—BIRIRED S ORIRBERMLZO BRSNS O T EEBEFT N5,
AEBRTIE, COLIBEAMS, V—HF—HHELT, ¥4V FyREETH S0
—%3v6G (Rh—60G)
u—43vB [Rh-B),

AlgfIRIRE & LT T COOH
=vRE%THs 3,3 (a)
diethy!l oxadicar
bocyanine iodide (b) g}_(CH=CH)2—CH%O:©

(DODCI ) &AL T T
Fo THEDBEDHTF Et Et
HEAN2 —-1.K2—4 M2—-4 SFHEE(@n—53IvB (D)DODCI

@
EtoN (o) NEts



IZRY

2—2—4 B I

B, CWERL—¥—Til. Runge £ 10k - T Shiz, L—¥F @R
B0, TEMRNELSBETH AT F LY 7Y a - ViITEP LT, SETHEE
EHBEY zy b+ R PY—2FRXBELAOSATO S,

—fRIC, Vv b AP -LBARERAT RS, RFHNEEHORVRNZE
Blcicid, RO EABRUTHEELRST EBNETH 5,
(RSSO &, RUEERNICRETH AT &, BBHESFN T &, (4R ML
WO EETH 5o

CNOOERHEBET S bDE LT, Ba OBRIHKE S TS fohs, Runge
EZOHEMLTOB LI, 2F Ly 7Y a—whBHEDE ARBIEBETH 5,
COMMOEZF LYY 2 -1 (7=20cp) DFEROFEELE. / XD
—HIC K > TIELON B RIMEDBREOIR. b5V IF=FHD population%{K
M B EmTHY, DT &1z Teschke B ic kb EBRWIHELY STV 3,
L LN, COXIEEHTHEDRRET S E, XYY —wTva—, =
FLrvs)a—n, FavLyrya—n, S YBIXUINLDRAES LS
HTova—nvicRESH, BRIFLT, LT LEBRERETHENGEIO5NE &
HIRS 50, TS DRAERS f2wic, Leutwyler 2% gt £ 1 if 3R mA
DEFERICE > T, KICERIMFIE LTER Y E=— T va —wENZ AT EickD,

EOEEHRT, GHAPBOLNAT EEHEL TV 5,

2—-2-—5 [phErE

BERL—F—d, ORELEBTFE—LTHEL CRIES S AERITE, 4~
TRBEFRTH 2, BECWEEL —¥—0OREEE LTk, Art 4131 —
F— KrT 44 v L—F—DHOLATHS, ArT L——id, %4 333.6

nm 5 E4H 528.70m KT 15 ABREORRBAB L, F/. Kr' L—9—b,

#41 33750m A SFHA 6764nm KT Ar T L — ¥ — LEBREORREEET B,
INOON, BICHRORIREE., ArT L—v—7T, 514.50m (). 488.0nm



(%), Kr¥ L—%—7T 647.10m () Thbo KERTIE., L—¥—EE L
Ta—#3v6G (RNE -2 530 ) ZANTOBDT, ik LT
REOREEREE LT AT L—¥—0 5145nm £ H0F, R L ArT L—
#—(3, Spectra Physics #t, Model 164—05ThHD,. 254 VHi/15W,
51450m OBE—5 4 Y T2WDSDTH 5, TD ArT L—F—DlEkd, BE
# £0.5% . £~ 4% 125mm, £ —A%KEMH 069mradETch b, HilksHE LT
HA2W~40WEBEDLDNH 2, $io. FEIETHENEMN, At L—y—

HEHERBEAOTHRERICE S AERTHERERZPI B LITED, BE
IV Z 08 100~200 ps D& — KR S 2T 08B 51 3,

2-3 FEREEREL —Y -8 tREHR P
2-3—=1 Yzy b AN -LONESE

19724, Runge %™ 13, EEOBELLTE, AT L — ¥ —OFEHREH
1MW/ of DIEEEL 155 &, 2 VERTOHENIC & B HIRPEE TRIRE T,
BROBNDSH BT EPRFHRE —F 4 v/, 7Y 2 — 25 —FIEE L EBE
Il —F—E—LIHTANE, £ LTEE LOAENRFEEZE T 2# 0
WIEHED IS WEDRENH 5 EEP L, CWEBRL - -l VERVWAT &
ERrA L. FIDTY 2w b+ A M) —2FXEHVI, TDY2 vy b - R —4
FRTR. R DY - 20BRSOEHSFH I ES 505, ORAEEOHETEOE
EARBELMETHLILEOY zv b - X M) — L2 FHT L EICEDERIN
ZCENHLMITINTETN S,

Vay b 2 Y—sHRE, BREVERVS LD LRI DFHEAENE S
SHETERIBT ALV HBNELE0, Lhrd e EHOEGICHEL THE LR
BMThb, LrLEMNS, EAKY 2y b R M) —L0E2BEIETHLENLDH
OREAICH S DT FIAIE. Y=y b XM —2DEE, FE, BFE Bk
) FIEIAERICIERC EDNTENL,, RBUERMEV EY= v b - A M) —LDE
SdimpdRibo T, R% Reynolds i, BEOFEL L . MHEE27 L L
.

R = pvd/n < 30 ~ 200 | '(2.9)



ZHECHRDONB, —FELTY 2y b - 2 MY —LDEX d=0.3mm. &K
KIF LYY —ngfESE LTHEY=20 cp (FiR). BEP=1.118/.
Reynolds #f R=100 75 Sik#(3 v=6m/Sec 145, Y=v b XY —LD
E&% 0.2mm PIFicd 3 EBRRHE T —~%2BRINT 57c0icid, Rh—6GD
BEAEDLLENS B, BH, Rh—6GOEEIE, 20x107° MEMZ 5L
BEICLAMENEEE LB LIRS, 2. TY 2y b« A MY —LDESELTH
0.2 ~ 0.3 mmBEA L,

Wi, V2w b« AMY - LICREARFICIZHAFENELET L ELTEA
& BRAOHIE T —DHERE LTH, KANFZ 5N T 2.0

|An =V/2a Py (/fwcpcv )-lldn/dTI (2.10)

max I max

zeT
IAnmax | BIrROKAEIL . P Gaussianfhigg/x7 — |
a:BrFNF-LLTYzy b 2N —L2FCEAINLES,
v LBEORNGAE . CIHBE, PIEE . W lViv b RbYU-—24
MOfR/hA KRy MR 1dnAT | EHTEROBRE

HEThb,

2—3—2 Yxy b/ ZANVOBUE

2Tk, CWEBRL-—¥—EETHERALIZY 2y b -/ ZVOBEEICONT
w3, RungeZ® & v, b - ZALDERICOOVTHE LTV EA, 22T
ERFHCEDORWFENDOE O, XY v MR/ ZwEY R VR Zvico0T
ZNoDIEV HEOFNEERBNRSB, —fkic, CWBERL—-F—HDY v b+ Xt
— LRFERTH B AT~ SRR b T —EEAED S DI =
y b Z MY —4 ECHI0pm BBEICKDIAATHEI DT, TLROEREEES
LEID, JROEICH R AR FRREI IOV TS F ORIEICL S0,

FFERY oy MK XL [2 -5 ICRTES B LOT, A% 6m®, R 4m
DERD/ X4 7 30X20X5m OEKD T oy 7 EZWOFI, T 7oy 7@
it 3V YyoF (Schick Super Stainless Injector, Uiy 1um$EE) %



THEFURIERESER (75054 5y ) THEELAVBOLIEZLDTS
50 AV v kO, FITEFORHEE., BESE (3R 10065 TRUMSIT-7,
KIT) R R Zovid, K2 —61TRT KD ICHEORIEEZR Lo L TUFE
ICHAZSIBIbDTH S, EAMEE LTEER, #H. EiR. X7 ¥ LR/
TEERRAIH, MLOLPT I, R EOES» Ol N1 7R OEES VX
ITHbBo ROIH A 73, AR
3.2m®. mE23mPoboTs
50 LIT. ZORIEFIEER 2 — 7
2R L Tih~X 5,

(1) 81 72 4enfEEDR XIC
L. Ui Z#k¥ 2 ) (No. 1000
~3000) TEEL (X2 — 7(a))

(2) 774 2Ty, 15064
mn, S 2 ~4miEEDEEE
D, ZOWAEHKY 2V BLY
T IF 8T 5 —(No.2000)
THE<,, (K2—1(b)

(3) Wiz, 7+ b YBERICAN,
HEHEGEITIEVWNSTE T3
T

(4) Hisk7-#ic, BOERKR (F
E0.5m. CHhIIHEDIELD B

K2-5 =Yy bMKR/ZXW

WUNSOHEDONBRY) A K2—-6 YENAR, X
(2
e =
a b c d e t o]

K2-7 Yzvb -/ ZVvOREFIE



L. "M RTRDDOT 5, (K2 —T7(c)

(5) BDHDDUI - EDIRET, flivHBEHOY R ) THRIEAW 3 LHhICHIKRICH
EF. 2L THKY =) (No1000~3000) 83X T IF -s¥y 45— (No,
2000) HFTHAEHEZE, (K2—7(d),(e)

(6) MALIHEEEWMDED., BIDBIEEZT S,

(7) 2FvLrzOH 3V YDA (Schick Super Stainless Injector, Hi
—Stainless, R4 DEX 0.25m, 0.1 0mm) 2#HAEHLET. Bz v
b RPY—LDEIICLT, N RATEDDF 5o (K2 — T()

(8) #IVYVDOHNERDBEOIE, 40~60 43R (ZE) BE. B vy —
TRy FY7HITGE L., Kk L2, BIOBIEEITTS. (K2 — 7(8)

PIEIS VR VIR RAVBHEOFIATH 5, i, BIDBIEEZTHIC LTV 2 v

bR NY - LORFIRESPRBOHEBSNDS, S5, ZOV =y b+ /AN

EHEBATRETS ¥ a 4 ¥ MC X » THERHA & — R IO AT 51 5,

2—-3—3 GRARERRORUE

Vrzwy b2 XNEERKR, ERELOORBRRZEND 5. W HLE0/ ZNTH,
COWREDPEE L —F—FEICEELRC T, FFICERATHEL S50,
BRAOR Y 7OREL, BETHNS Y=y b - AP —£DOFZPOT, Thd
DOFEr. BHESEUTH VL, BORA. RNOALREFINTIINST L L85,
By 7ELTHE, BATAHNS T IFEEMOBRL cHD T 4 vy —FURT pm)
ZHATHOT, $FCC ke /Ll EOEELH BT LR, 7 XVKTHRK.
AR OFESELEE L TP L bHE4~5 ke R BEDSDOBLETH 5, 4
K, COBHKRTIE., FTRVYTHOOLLITH B, k. 2037 b X, BE
ZILOVWTDEROMNETH S, BEMicro Pumpt Type12-41-—-303 .
Tuthill Pump #: Model 9012 2BV TW 3, #EFIZ., LOXELERET S &
Hic, RE—FHZ(10000R.P. M, ) THo EBRRIKZ, FEEICERNTD -7,
RiICV=y b« ZMY—LDZOOORETH S, Chid. K2 —8ItRd &
HCHE2aBEDOR)ZF LY —2D5sBIK, FATEY 2y b« AbY -4
PROTLICEE AN, 51T, 20K -RDERE ) ¥ — ~N—DNEEICT D



Dye feed hose

w—-
Nozzle

% Cobling water

ST

i3 Reservoir

= =it

- Filter '_ Pump

......
......
......

;i) Shock absorber

T, WO OMITBICKE L SIC L, 20’ BTV F— ~"—DREEITIKH->T
YA —N—EEICHAT b0 CORICEE T X VE—FREICE X, pOREEICH
DODLTRACHASEE L EDADOHELZMA L ENTE B, . R
PIEAFIC X HBEORE LR AV E, MR OBHTRPIC, KR/ YRV —
a2l —%~— ( Neslab,model RTE—8) Z##HA L. £DiEE4% 15.0+0.1CE
BIickiB Lo I0IC, RYTORBICKZBEDWD S FDRIEDIDIC, v ay
9T TV = N—EBALTO S, S, RABTFPERSA—RERAY a4 v
P& LT, SwagelokHDbDERN, TDYV a4 v Mid, BROSER TSR
MAAETHD SN, BRERAF - iE, Bk - XT3 LNEFHATORE
B, ELKOERISE AR S i, 1B~ REO G — 2 %M L1, |

2—-3—4 YxvybXbMY—-L0FM )

2—3-2, 2-3—-3T/ ANBIUBRFZDEDHICODVTRRTE /], 2T
B, ZNSEAVT, Yxvw b M) - 2ORNDOFHMZIT 720 Vv b+
ZNVDBVEDE AT Y v MR XvE, VR VIR ZVOmFICD0OTE



Nt L Ly 2w MR/ ZvDHIE, EBICH - TAH S EHNEICHIEDDES
BhhrEEVAHENAEEL (KEWHOTS pmiEE) REMEEFT ML
bDTH-tzo T TUHE. VR VIR, VD DEBRIERITFITHO VTR B,
BBSMADFEE LT, Y=y
beZXb)—LZBELTOESDEH
flEHe—Ne DYz b« X hY
— LDV Y XDKY TAREHT X
5 EENEDETE E DR 1T - 1o
BIE L 12 2 v DE DR D—F %

X2 — 9ICRgD, CORERED K2—9 Pzwh -ZF)—LD
bOIFEHE * — 4 —BmICHD £+ SEFHIE — Y OFF

LNTVBEEDEDIFEMITENT
Wb, Fh, ERICL -4 —FHik%E
TOHAREEFA N, BIEICE,
KB (BHEIEGT 200Q) 2 HEke
L. COEERKICH L THED SHR
AboOtvoRa—-7THRAILT,
Z DR DX 73 H 7L E BE DO — il

X2 — 101K, Xidd 5\ K2—10 EEL—HF—DCW/ X7 —D
MEEERENT v NT7 VR TH WoXORIE Ffidh: 20msdiv,

e v

(a) ~ (b)
X2—11 Hv7FYvrtveozra—7FEox— FERAKE
(a)Msfildéd 0 1 hsdiv.  (b) Byff%h : 1msAdiv.



LEBENBOLDICHITERICHIEOREET -7 - R4 9BEL D, £/, C
D) ANEROTHEEZELY - —ICE— FEIHPEE LT LEBEOBRBIRED—F4KX 2 —
11 ICRTH, TNHFERRERHDTH - o

2 —3—5 JIREMER

C T, B SV AREICHE U IRBERIC DV TEET 5, 9.
HRCWRE L —F—I RSNV ohOERBBRER 2 — 12 TR,
(MMCw%ﬁﬁmbfiﬁéntﬁwﬁﬁﬁﬁﬁﬁwﬂwﬁﬁi5K¥@ﬁéﬁﬁ
$5 (r=455m )D2 I 7 —BHTH->7/o TOHRNTHEH., HRERVPEITET
BEELZTHEATES., COFE T, ARBVBEL 30T TRSTS L. B
e —s& L~k
DE—FEEELLE
T 7 —HABRPRBES
(~1pm) 2ELLEE
ENELILL5DTER
EARHTH B, TDHA

ZRENML. £OWEIK 20\«! > f 7 out

¢ A

BEAZERT. EHAR
FTOBATE, ZOR
SEEBICENB LD , out
iIc Lizdps, K212
(biiciRg & 5 1S BkEmEE
iC L BRHE S 5 —TF5
K Perz, R, L
— Y —HH 50 FA]
AR AEREF, X

M

—9It/RLIY = v b M2 —-12 BEAHLECWREL — ¥ —DHLIREES
A Y —s&LTHL (a)2 3 7 —#Ek (DIRHIAL 3 3 7 —#Ak
T, (C)hFE@EAl 2 3 7 — 1K



COARTHE, (1)K 2 — 1 2(bjic/RL o dtiReFR di, d2 OFfLiTH T 5 £ — 4
IR0, 2 35 —REIEZ ) T4 AVTIED, (2)F Fo, £, X1, X 2B HBITRAT
AR TR THLENTE, XFERFLADICHAIAD 5, 3JRlT 5L HiC
BRBICT 5, VU RiICk BRE, NV ER, TRIC K AEEEL VDT,
CWE—FREICEBH T a2 RBEICENTH 5, (AFHENX (0F 0
Arf v —F =) DEAFEGELXAETHS. L L. COMRBHER T, L —
H— b —n L RAEOTLE 3, 2 0 DAEEELDT, Y=y PETOOW S
MOARICE ZHFRNE. 2 v WEFOPEHEL B0 THICK T BIEEATID
BARPE—-LDEAPEILZDTCWVEREL —F—TIHIEETHS, COMITEL
T, Yoy bEAT7Y 225 —MICEREBE L& XIELZNEL I EMAED
STISUEARIET 5 C LHTE, TOBOMERER (2, 11)T52 6n 5D

2Nt 2fsin 6 tand
= Rsin© tand (2.11)

T
N = (2 - 1)h+1 /0t (2.12)

n L HEDOREHTR

R : diRIREED
HREETH 5,
K2—-13i1ic®k ( 2.
5
1D THEZAohN5 08
wm, X (2,12)THZ -42
LA NHBEAE RS .3
QR 2
ITFLVTYa— g
NED sy ke R b
0 | ' ' A L i 0
) — A& Lf{ﬁﬁﬁ—g’— 0 1 2 3 4 5 2 6 7
2Nt/R x10
A1Be. TORBIFR _
nig, 20CcTn= K2—13 & (2.11). % (2.12) 0, Nph#z



143THD, $/P 29 b+ MY ~LDEX t =200pm & L, BREEOME

F¥ER=5m& g, (2,100, K (2.11) »5 =34 L1155,

wic, @2 —12(c)id. b)ICHET 5 FROBBUIIREER b 5. o+
VDTN 2= —BICLBIEANEEZARI P LAV YIRTHELTH 3,
Rh—6GOBa. BELESEST — 40 mW, ZHHE30%. Bt FTh
20%. H1400mW BB SNTV S, A7 bLigb<1MHz MfaR-tev% M
WTELNTVL DT, BAMICL » T, BIIBLIREHEE TS 5,

RiT, KAFKDOEHKID 1 DTH B4 7MW Vv 2 FEICHE U - RBHEK%E
K2—-141CRT, M2—12(b)D3 3 7 —HikBHBREChIKEETh B, K2—-14
(@)iE, V¥ —@EETRMENEL 1 RADY 2y b« 2 MY —4& & L, HIREBO
BEPMCINEBEL BDOT, 435 —THRENTV 3, Zhid. K2—12(b)
D337 —ERELEL T, WVEBELKLAD T, BRENE., 2 INEICK BB
KE/NSLKIED, RIRHIBY LB B, o, NV ABFEERBTY 2w b+ XM —
AHEEBYT 50T, RERE - FAB v 08 akE0 857655,
K2—14 (b} (c) g, v~ —HHLAfAMRINAE S LIBRTHD, il

M2 — 14 BEX S VAREIGE LIRS HEK LM L—y— 5
SA afafilRE, M 35—, L.VvvX, Pi7YXa



(ANCHER L TRERTFEIEZ 25, 20T hoBEIicxw LTl It EXRFHED
WITRA=GEBZONBENHIREAEDLD, &b, BEROFHLB@D L HITES
LIZBBARICHRTNE VL, Ric, ()i NETO 7 7 7 ) <o BRI &
FR ) v VIREIRBEBRTH 2. COHRE, B—E— FTOWII/YT —AK
L, X oIKMAENICIERT /v RAEBOREMNBRINED Y 2w b - A Y — 24
(Bx 10pm) B TOMEERAFIHAT A EITK DB/ NVADBFHEETE,
e, B/ OU B 90 fs O zit, CoFRTERshTH D

PLE., BENR SV RFEICHE L - RBESIC O VTR T X 7208, B v
AREDOE N SEZLSHE, TNODOHIRBBHROBL I DHHEHL, £Toik
IREGSBRTY 7 EONNNVIREEORENTTINT S, Lol. %7 =
LNBEOXNNVAIEEEZ HiGG. HIREREKRE L THEH. HIRGHED 528
HEE A B L - 2-12(0), M2-14(a), () ENHEL TN 5, BEFTIC
INSORIRBEERARVT, ChETIRBEINTVARE Y vriE, K2—12
(b), K2—14(@)c0.12ps®® | ®a—14(b). (c)T0.3ps @R | (d)T 009
ps® =gz,

2—3-6 WEHRAEEF

BELV - —2RBNEL SHEABOBOEBEDERE TRIRS ¥ 2 ICE. FIHE
BHOL - ~fhb o, BUSEAKEAESCEBBRETH S, RIT, BFEEZD
BEABRBEBIU LV -V —HIRBOQDHERICLD, HLETHHET. Tx57Z
FREOCL—YF—HABBOLNE LTS, 51K, RIREIBEEZ XV L, »
OWEEANMBEIKEZBZHEL LT, V- —HEBPCREOKEALETER
VB LDHH B,

FREEWUEZRTFE LT QEFREF. )7 XA, B)lzso vy (77 7Y~
O— - 74y =)  AHEEHT 1 vy —. BFREENRET 4 vy — 15 ENH B0,
BEAPREVEDRBCWHERZL —F—TRHEALVDOTHRENS, T T, (4)
MCWERLV —¥F Tk, HICERLBOTHEICHD Fif5,

COEBF 7 4 vy —OREUL, (DRIREFBHICZDEZIANTSET 74 2 ¥ b
TNV 2EEORASTY 2 -2 —HICRB LI EEERLTTE 5,



B 7 EaBBEEDNRANNVZDERDOEHTRAMROGERTELZVDOT, £
BLTELDHEEENTHS, WESDEL IEB/NAEMAGOE THYT X
N7 PNVEPROND T LETH S,

—HRiC, K& RO EDRRIE. EFIICRTEER L, RFHh & RO #T
FHREEJUMICEEILBRNY bvi b OFERE, @ICTETHEER Y b vk
bOERENRETREL S EITRETR T, COK D EHGITLFHMUSA DS
SRBAR T S &, HIERRERFEARC PN, TNETNERL > AHEET
HRPEEd 5, WEHT 7 4 v —OHTECHVONTVE A - 7 409 —
. COX S HIEROEEAFRA LI EDTH 5,

ZDNA - 7408 —d, BE,. BROEBEIDORL 2EBIEEREHASGDLYE
TROYLNTVS, ZOHA, BbEVERR (BXd) 25 #@/A T b rvosx
Y FE AV FSR (FSR: 7Y — 27 b LVY)

Av = C/(ne - no)d (2.13)

FSR

RS, BOEORPBFER N FIEERD S, T The, Do k. TUThEEL
W, BARBOEFRTH S5, AEHRTH, 2DOIVA » 7 4y —ZHOTHEDME
FAEIT-Tco B/ A - 7404 —i3, Spectra Physics zt&{Model 573 B
Thbo TDT 4 VY —iF, BESORTZIMETHERINTV S, EXDHIE,
1:4:16Thh., ZOHBOHDT 350umTH B, TDRDRRY b IVERIRIE,
3HAT~40GHz . 2HHT~200GHz., 1 T~1000GHz  BETH 5, L 1=
MoT, ROBBOT 4 vy K ARNS EZOFEOFEBEED/ N VRIE (~1
ps 1R MBRETX B, £/, WEHEHRLTLES>DT, FRRX<I b rO#
MRS WBERH INVZADBEOND LWV HFIEE D,

DG, BET, REICHT 21REICH . PORTOMABRKIVNEL,
HIRBO DT L IUEAFHBEPCRIICH L TH, BHERBLIUVHINOREENKE X,
Lichs-> THRABRICH LEFICEBRESCWER L — ¥ —ZolRFAC3SEETH
Bo



2—4 BHREEZL-¥-—ompE DO

FIEiC. CWRBRLV -V —-BEOELNLLIVay b - / AVBIXUBRERRICD
WTHlRTz, 22 THE, BMELIC TS DEBEAOTIT- /. CWEBREL —¥—0
BANEEIC DWW TR 3B,

FEERICH O/ IRBERAEX 2 — 15 ITRT, (alid, Hraghhs0 313 7 —Hak.
bz, ZED 4K I 57— TH 5. AOAELEAME I 5 —~Mi, M2, M3 3. BE
A= 450~650 nmTRHEE 100 %. BHFLERIEF, TNEH RMi=5m. RmM2=
5cm. RM3=10em DdDTH B, HHTA I 7 —My . HE 1=600nmfHE TR
HHE99.0%. T/~ Ms EREHER1004DFH: 7 —TH 5. HEHRTHS AT L —
F—id, LY X (ELSHEREf =5m) TR2 - 9ITRLAcEDT Y=y b+ X P Y=
LIt EIND, RIFAB LABRITRECEE, Mt —£4 - vz LBHR
V—HF—DRIRE—L - Y2 X POME, BOVRZEDOREIEZ—-HIHELILETH
3. FA4 72y vBETE® cnopr—n v A P RERELIET A, EBS
b ~15 MBI SN TV, . MBRH>V TR, ChedDIs—, LYXid
TRTZA 7 82— ~(NBEHEEICWMOMFOLNTHED, THhOSDWHAITKD
CWEREL —F—h oD T —SRAICHELIICHEE L, $7/2. K2 — 12
(bYicir L7z g2 014
~7°, AFL — =% ~15°

TAFSE-HORRL X (a) .y My }_;._u,
Wl 100MWRETRTH - A A ﬁ\ e

11 >
oo BT 2w b v X b —>‘£
J—24id, EX200pum~ M3
300pmDEDTHY., 7

o (b) A M4 @ Out

) a—25—f (55.7°) My £ %:

AI’+ :. : »
KEE Lo T/ Yz

— L >

b e Z MY —ADFHEIT. M5E st
~10/SIEETH S, 572
V- —iEECcHSLRh — K2 - 15 FEERicH - IR
6 GOEREIZ, 200pm D (a)3 3 7 —#Epk (D)4 3 5 —HEAK



X R =T
20X1073MTHD. C
N, RFATTL -y —
d 514.5nm DL E
Tt LT, 3 BDEBE
ZRTEEICHIET 5,
COCWEBERL —F—0D
AR 216 iC
Ko BIEEHE. Ar
L= — DERORIRER T
HAHArA=5145nm A =
4880nma -, Rh
— 6 GOWINE — 7 i,
530nm fHETHD, 2
= 4880NMTE. ZDE
— IR TNBI
WHIT, LEOHENT -3
514.5 nm T ~XTHis
DEFLTHSE, TOH)
ETHE. 35—,
DB AT 15120,
LEWE/ YT —ix 450
mWREETH -7, Th
Mo, ZEHhEIL 6 BT
BEThoHH. HBEEHET
d. 20 BREDVESH
72o DIRDEER T, B
fe¥ & L TR 514.5nm
AR e

ETN

v

AVERAGE OUTPUT POWER (arb. units )

120~ .

O
o
T

=
o
1

Output Power (mW )

!
0 0.3 06 09 1.2
Input Power (W)

1.5

X2—-16 CWEBRL-¥—0OAd 1
1
|
|
i
|
|
!
e {
/
/
/
/
/
\\.\\ /.’
~ & ///
IlllllllllIllllllllllllll
620 615 610 605 600
WAVELENGTH (nm)
X 2—17 37— DOFB@REFWEE EH T -

JONVLLIWSNVYL

(%)



KT, CWHE LV -+ —DRIRERE, V-4 —IEOBEE, i 7 —TbbL
FZALT 275, Fric, HIRBABRL T3 3 5 —DRREHIC K > TAEHEL
ARt K2 — 1713, HIRB/BPIC2 -3 -6 TNV A« 7 4y —AFAL.
ThEE -9 —CHERSERDSEAAIT - 1D, BRICHT 3P vy —Hih%

RLTO S, M, S, M3 5 —0BBREWARL TS, Kic, |-
FEITNEHELT, HIRBPICEITHAETA3H TS 2EE. ChoDRREED

E—-LDZETEHIRICL T, Ty —UDEINZETH B0 £, TOF
oy =Y OB HENT - LHRBFHNOHREDT ¥ 35 V2, 15 —DRES
HEBICLD, B—e— FEEE L TRV EARERTLES 3.5 cokTAR
2=18 ITRL7 THIE, BAETERNEZE—H -4 AV EEl= =5 —CH

(M2 —18 HEiffijE=25 —ick D S5N 5 CWEERED 1 ko HCHEBRETE
(@)EER;  (b)~(d)F I bic—BOEHENBAL TV 3184



il U7 C WEIEBOBARD 1 ROMBEE. %0 F# s — v 4R LIboTH 2D
(a)d. EHE. (D)~did. ChoDERT. Tl — v ic—BOERESE LTS

BAICHYT 5, COLHSRERAIL, 7 afb v xEBEICIE, AREKZDT

CDEHEC LI LY AN BEEELELET B,

2—-5 ¥ E
AETIH, €9, AREEZTTAHCHLOEREBE L LTHWICWER L -4
—HBEDOELILEY 2y b+ /) ANVBIVBRBRROBUEIC DV THENI, I561C
Y7 AR RFEICHE U IRGERICOVTRE Lo COFRELZCWE
RV —F—E2ROERBNERL 2 — 4 TN/, KAETHLONIERIE, ROLD
ICE DB ENTE 5,
(1) CWaRlL - —EERXR Lofg#HzHonric L,
(2) BELAcY = b - 2 X0, BRERRI. BT S FICRPINLZEEDEN
1bDTH BT EDRENT,
(3) 7@ R REICE U RIREBBHIC OV T ORI 217 5 &dkic, 38
REELEEE LI EREZERMICHASHIT LT,
PIEORER DS, SRMELECWEEL —F— 13, BELSHIELT T LHRATE,
DEBEBAEIHELUTORBRTHVIEBELHELTE /1,



3B ¥ TEIBR U RORLED OO

3—1 #&

197 44FE, CWAREL —F—mhoL04 7T EIRR L2 DRES, #lHTHE"
SN TLR. 2 DBEBRBRFPERNWEBIC K - T, EL ZD NV RIGEEFEICERH
. BETE. 0.0 9ps (90fs)4B3PETiIcE 5T, COL IR NVADE
mogn e, e wae™ KERETE S0 Tk bmInT
ETBY, CWEBHEL—F—-F. INoEFREZCERHNZ T afREICED
DDH 5o LWV -T b, Jiw. EHEEROERESTH G THEICFITA BIREITIERE
L, HAEBEDHZ SEBHETRBBERI NABEEICH 5,

—fBiIC L —F—FEHRD X7 P LBEBORE— FH LD > T3, E— F[
Wk oh o omte— FRIOMEZRIA . MHEOH -7 2H O E— FOELREHIT
L ODBENNNNVRAEREIEIHETH B, T— FEIPIEIE., LREALL S EAE
mA 25EHE — FREE V- - HIREBANDO L — - #H b 2 W 0 fafn RNk E
DI EZFH Lo XE = - FRBlE S ICKIIsh 5,

NN HNE S THMEE LS b7, EABEREEFEOTV L X LEEHE
EF. BREOEROBIC LELESELING, V2D vy CHESIE. FW
HM) & dtp &L, 27 bVig (FWHM) £ 4v &95E, NARIBER Y
b VBORNSER/NDH SR (BIAEHY AR TE, dtp-4v=0441, sech?
BT, dtp-4v=0315) """ 7 - ) EBBR- L2 (TLP) EFEdH
TWb, - FEHAEZ 7 - ) 2EBOBKRELTIDLSETLP DR/ VR %218
5DICHE LTV %,

AETIH, FE2ETHR~N, RELLCWERL—F —ZHOTUT-7c 7 af
FNN RADFHEICDNTBNTN B, Bl L7, ZFE — FREHED S Uicsssle —
FEBEZERICLT, £9. 3—2TE. B8 v xRgERE LT, BELK.,
WEHERLZHH LZ8 € - FEB®ICOOWT, COHEDOFER a1 —va v
DEERTT & I HET 3 ERERIC DV TR~ S, Kic, 3—3Tid. NEREHEAH
BLlicZBHE— FREGSEES S, NBERALHRAL 28— FE#EK-
WT. BT AERERATRT, bk, 3—4 TR, ZFe— FEMEDEER kic

il



5. RELCEGORICLIZHE— FEMIKICOWT, COHEEZMIITHET
D& LSBT A EREREE TG, RRIC. 3-8 T, TN SDERTELALK
PRNVAFEHE D DEBEME B ES A DT B & T, BE v R EHELE
a4 5 BB OV TORA £21T 9,

3_2 MmEEENALLEHE—FEE© ©.00.00.0.0

3-2—1 # X H =

RER. BRI AL ORAF. A fEiRIEE B0 Z8E - PRIk -
TERINTE 2, LOLEHMRS, Nd: #792L—HF—-DPAEELV-—F-DLHTS
EOFIEEE D L—F— e LT, CORMBRAAMEREL. FictRickt
LTid. $HEESUERMAEEL TV 5, COMERMNAYDERLRET S DICE,
HIRBPOE — FREH SV OFEIEIC. BRABRESHEERT S EBKBET
b, BEL—F DL IIREESHOEERH & € — FEE v 2 O EIRE &
BRIFEREICELZ LI N V- -t BT, AREOFBEETTORNS 3K
ESMABLIoIiciE. i v~ vEd B s sdtic, RIRBRE R 750881 D
5.8 Ui Lisnso. e L~ T, L b RIURE R OB Tl SRR
Ric & B8 =~ FEELZTEHWS &, 1 ARIHFIREHD SV RBFEEL, T
niz. AEBOEDEESHOEREMEFT S LTS,

FL T, TONNARRAEBFE. FBIEFARO X WEEE VR 2155 HEY
T, WHBEFALHAL/28 T - FEPEE2RERE Lz, UTic, #F2LATEH
THHER Y I 2L —va YORE, ROV, COHEDEYEERT IcHicliT
S EBREERICOV TR AT 5,

3—2—2 HAKEIFHEK Y IaL-vav

V—#—DE—~ FEIHAZHREBETROK I DL, TheZHoE—- FIiCERML
T FNOEERIICGERL TO HER. £ — FEAZ OEAEBRNTEE D, -
COEE. v HEEERERER E AT, Nl B ETEE. R - 2RI
DNT . BERL T HENSEBNTH S, C OIEHARNCEIRY 5 &iTil 48 d
CEBREAEMRICT ZDT,. UFTIKHWAEFALTER, K3~ 1IKRTLIIT,



V- -3tk E
Yy 7RREL. B M
HBIETAV L —5
HEERHALT, Vv
— - HENE—
HENC 20 AT
PIEWT 5 bD &
RRE L7z
LTAT, -
FEIHICRIE & 78
BNV ADES .
V= —EHON
e (hLFE) DR

" 3 -1 HEfiETOL-—¥-Dx—-F
H?fFEﬁTz(ZZ dw) ) B O AT 7

IEW S DD T

SH B, >E D, ZORBHANY bhsL— ¥ — WEORIEE J0R—ICE TE
M5 EMTES N5, CORTECEEELICHT S L DA
WhWEL— FHBRRAUTRENITOINL D, FCLTL—F—HE0h L. &
FHFTHRD. ChEBETIOFET 7 0 B3P & RIEES NI T
BrWHT EIRIEAB, #L T, TOP, NitHT A2XDERE OFE 2. HAEEH
ZECEETINOES RN, o Ern, —HEICHT S P OREE Maxwell
OFEAS LBANESD & pic, BREHE

y = Y(t)exp[Z(wt - kz)] + C.C. (3.1)

DT EL. BWo DEALTHERBOEA Y &L SEDRFEFET D E D= O
HNERCHFFTROL (L. NRoDEFREZE LB OTNLDES 20 &9
) . B - ZERINEY (DOEEEIED. oRKITHNTEBNIT/NSNEL S,
VOB W (D EELT AEERAL "2V S, £DFER. ©- < DEEYL
FBEHY (=P. N. E) £o0TRO & S skotimnns O O,



(aP/3T) + P + £(Q - QO)P = EN

(aN/3T)

+

PN = T[1 + X - ARe(PE*)] (3.2)

(3E/3Z)

K(P - E)

7212l TZTP. N, Eld. 20 Thow-< D T EEHD %2, EROE
iR (CWHE) Itk-> THIBILL T, HTP. N, ELERLIbDTHS, %
TR BEN D 2 b D HENRTHEEL TV D, RPD T -3 2=
0Ty 2o =0,Ty. '=Ty,/T; «K=T, T, DBGETHIEIN TS, T T T
T, : REAT (T30 F—) OFFIEME. T,: HE (M) OBRISE, T, : €
ROBEMIEM. o, BEHORARE. £/ 1@ME T -5 -Th b, AFDT,
Zid, EHEt. EE#zicd LT T= (t—2/0) /T,.2=2/¢cT, %&
BB L Th 2, CEHBHEDOMNEERETH 5,

Ric, L ——E, arEafniiiis (L% SA Li8d) &K (3.2) TRk,
ZDEZEDIMTHEA L. AHEB Y I b—va v &[T 1o BV TA—4
H. L ETHE0—FIV6CDTzy b - X )~ hEAD L —HF—T
FhEE L7z & L. AJfafnikiig s LT DODC 1 # AV 728% 028t — FAHHOE
HERITEME & Lo BFEUICAIV NS X — 5 R EBOYFER LIROBEAETE TN TY
%o

HEIRAFR : L=30CT, . BE/ T4 —5 Agp=—1—cT, ¢d (In10) /2K

TTT, € 2MRNEAEK (1 /M-am) . d : = vBBE (MD Thb,
Db 2 — 5328 - FEIICH LTTH 05, —H. s&HlE— FRIHIK L
ROBRIZNT A =y 2BV, DF D, FHEICHV - EH AMEROEB R L.

M(t) =1 - ol + Coswmt) (3.3)
THH., ERAREYE oy @
wy o= 2mn(1l + 8)/L, (3.4)

m

THZoNBHE LT, TITa EHOES, 0 BAELRT, choDRAEH



VT, wHlE - FES, e - FEE. Ch o2ERICHW o, NEERE A
LicXZ8e— FEHIZEOHERY 2L — v a YOBRO—FIZK 3 — 2 ITRTS

(1) ACTIVE MODE LOCKING

141,

gl =N
g 15 30 I 60
- fin Tzunit)
2
2
<
=
-4
<
=
z
13T,
F Jd
0 15 £ 25 %0
{in T unit)
o[}
g K
=
(=]
a
1%}
=2
2 LoT,
= e | |
=
=
<
=
z
4 } [l 1 4
0 15 30 25 50
ROUND TRIP NUMBER {in T, unit)
(a) (b)

K3—2 FEEIalL—vaYy @QFBREEDSERCWE— FEHIKRE~
DNV ROk DEFRETO - FEE v EE  (1)5&%
- FEHIDEES QFZFFHE— FREPOES (2/91vx®— FEH)
B2+ wmdHl = — FERIOEBES (1vvx - FER) . Burss
A —4# : I'=0.05, K=0.005. /IL=3000‘ L, =60. LLZO'OS‘
(=01 (2Agp =-1000, Lgp=005 (3)t=0.1, Agq=-100Q Lgs=005



X 3 — 2 da)id, FRBIED OEHECWE — FEIHHRE~N DL ZEOERE T
ALTHD, biE, BREFKRETO 1 AEGPTOE— FREII7 SV 2R T3,
Fro. (Vi le — FEBRZDOEBA, Q1. 2B FRBZ OB, @)1
REL /o, WEEARAANH L8 =— FEH QR, X8 - sl - FEP LR
T) DFETDH 5, Kh)DEH € — FRIFITE., SBOEMREE T, &L T,
EHERETOE- FEMP Y v RiE, 7.4 T, BERED, B Y7 - B0
DEWE->TWB, QDZHE— FEMTHE, 8 SVRABIESBRESHA4EET
5ﬁbm‘%EN7—%Lﬁ\Lﬂ%ﬁ%ﬁ%ﬁfu‘1%@¢K200waﬁ
B LT Bo B LIk 51, TSI 2B TLES & FIEER
HSRDENSDLIE>TLE 20 ZOB/BADNLVRIER., 1.3 T, BEIIKE-> T
5o (A58 - e — FEMHTE. 1ABHIC 1YV TUD B ST — DK
XM~ FEESALZBESNTHS, TOBE. NAXEIL,. L —F—HE DS
BOEFEEE T, BEEL-TWVWb, 230, BIIBED S SFERETLH W
I YV RFEEERIThN S T & Db B,

3-2—-3 £ B & R

RBLIXE - sl — FEBIRCHET 2 EREREZ B~ 5,

A7 RESBHEE 2R 3 — 3iTRd . KICRg LD icirngh 33 5 -k
Lico V= —HELTr—-43Iv6G (LIFRh—6G &EBET) | RIfZFIRIN

Si-APD and
R=400c¢m Sampling
L
R=5cm RF o
Output
S— N
- ti
Argon  pyodamine 66 Acﬁgiﬁgaggrlc

laser + DpODCI
dye stream

X3 —3 =) mile— FREHEORRSHEK HHI5— (99%DK
HR) Z2RVILTDY 5~ BERREIT—-Th 5,
HiRGE: 10 7Tm



AL TDODCIZAW., ChoZBHRTHLIIFL YT ) a—icE,L, 1
ADVzy b ZbY—nEL. AfL—F—THEELI. . HREHICTY
2— R —HOBEMAOET ) X LTHERIN T 2EENRFWAFL (Spectra
Physics ,Model H-400) #fA L7, COZEHAIEE. K3 — 6 TR ERICHER
ARPOBEFREERICELD 77 v JEFTEFH LI D T, AL 5 iR RIC
MM 5 M THIRSTICIBAER L5 A5 bDTH b, o, TOEHFET
) RLRICIE TV B LD OIRFBRIARTFE L TR S, bllicey 27
LT, XE) - @ifle - FEBZERL T 5,

ERICHOBIELE . DTO@ED THB. A L—¥— DR 7 — 2 W4

LLic#EkR L7 Rh—6G,. DODCI DEEEF. 21N 1.5 X 107 °M, 1.0 X
107° MTh b, TEAFEHBE. Bhle— FEMCLESE—Fh o 7YV
£1B5Iic, HE— FREBORBEO¥S THRE L. ZHEOESE. 5 BLUT
TH b,

Rz, HBIIS> 7)) YA voRa—F LD -2 5R3 - 41KRTe T
NF300psDILL EVHEEZETS Si—APD (785 V¥ -k b 44— F,
=) Ly v v A vora—F (Tektronix 7904, S—4~ v F) O#lA
BHETHN L, K3 — 4@, ZHE— FEHLDOEETHD . bIUTERL
1o28) - ke - FEHOBETH S, LREFRIEF 10 7TaTHD . itd 5FMH
KRFiZ7.0ns Thb, Tld. R h—6 GORBEIERR & ZIFREETH 5,
@IZRT & DT, XEE— FEHZTOBAITE. 1 AREHIC 2 DD 2 5FE
T5, —h. CHICHRHERLZATSE. 1 ABIGFICI NV RITGEE > T B,
COEE, VAR, BREBEOFEIRTEIZRE U, SR EEERP2ETH
Bo [EIRfIC, SEENT —DRIED L. INDH2O2DEE. TOERBR NI h-
el EDS, BT 5 - FRMETEH. S8 — FREEST OBA B L T,
KONV RAMPBELTHBT EB0PDB, T OB— L 2EEE. BEHEICH 7
> T\ BN — LEWED S5 0 BLLET SETRETH » 7o DA, HEAIZERA
X 590~610nm Th -7,

KD OV ZERIE R HRROEEHMICBEAGKETETHCRTNEE 53



WA, BHECWHORL - — DL HICEHE T, S LLREOE&ICE,. B
4 ETHNLM, 0.03 ps EEOIFHEEIELS bOF 2 EillkFE (SHG) ks
HoonTnbd, X3 =5l LicHETD SHG BT X B350 20 H AR

Fo—flx s, COECHBEBRENS. oS24 sech? B & REL T

SNV ZME 1.4 PS DR O TV B,

T | k)

3 ! ~
2
A
e
bt
Szt -
=2
o
o
e
S
= W/
o
[ - . . .
[¢8)
w

0 ZERO

| | 1
-5 0 +5

Mirror Displacement
(mm)

X3—4 =8 -wie— FEAMORE K3—5 SHGC HACHBKEE. <1z
A RS IREE @) % sech? BILRELT. /¥
BHE— FEMOES (273 WABE1.4PS TH5,

W E— FEHD) (b)ZH -
sl € — FRIOEBS (1
SNV ZE— FEED) o FfE
iy : 2 ns,div.



3—2—4 B Bl

REUAZH - gl — FERECOVWT, YIab—Ya YOREREMNIGT S
KBRERICOVTRANI, TOFET, 7AWV ERFERS NS -
fehs, BROMEEABNCHETE 5 EMRE N/, £ TOHET, HiR
BER. L—F-OBERGEA2N BT R, BERXH 78 a2 s R4\ fE
THADe

LDOHETBEN SV ERETHBAMEL 50, K3 —3itRLicL D
o, HIRBRICHEE— FRMZT O 7207 ) X L REFBHSIIEIRDITHEA X
NTVWBETETHD, D7) Xnld, RHHSKEAIZE (ZCTE 590~610
nm) EWHREEETEH. —FH. BRIV 2B ET AE&ICE. LR
LD %6756, COXIMEFTHE SDOT ) XLICKBXVRENRDIE, Z
DMEHC X BHIEABC LB D E T VX L4 @il $ 5 HIRITHE £ — £ OXEEZE
L BHENBUCE D D EDH B, TOBEEICE. TTHABICK B/ IV REMND
DIKBLH) & 785,

K3—61ic, 3—2—-30DERTHW\WTY XLRERB/F/A R LI, TTT. T
DN DB AR 70t K3 — 60 chﬁﬁﬁmgéﬁwxmmbw
BraRRMCR Lz, 7)) XA TOE—ZF%F 1mé L, ARAETY 2 —
9—@05@6WﬁﬁétbhoCcﬁ\ﬁﬁﬁgﬁﬁﬁﬁdtu\&ﬁfﬁig

Opticai path
«— Ultrashort light pulse

— 1. Electrode
2 Transducer
3.Fuzed silica block
4. Modulation signal

K3 —6 HAWETY XLREFAR, Q7 bWHERRK. 7Y Xaic L 58
B2 OESEOBETSERICOREINTY 5,
0B T a5 —f



ns (18)o

At = x(ng - n¢)/C (3.5)

TZT. ng ng . TNTN. B NMHEEHFTRTH S, X, 7Y X LT
DABETH B0 Dg. Ny FDHA— 7O ERD & 572BAEHB 5.

ng - n, = -Adn¢/dx (3.6)

ZZT. A REEAEDT,
O BEEERSRBMAED SR, COMBICELT—dny /diE, BE
5890AT.

5

-dny/dX = 0.35 x 10 a1 (3.7)

TH5M,

N (35) ~ (3.7) ZHVWTA tAZRpBEE 4t=006ps L1535,
COBRHPO. COLSETY XL ERRETICBALLSATL, v 7Eak

SNV RFEDARER TR ICH D EEZ LN D,

3-3 FEBEAEHELERHE- FRAK
3—-3—-1 HIRF[EAK :

CoOFER, vy ar2E— FEMEE 28T - FEEL £HT b0
Thb, 20, BEETHS A L —F—ICBEHERERLHVC. —EAPT
HEENICRDRT E- FRBASAVRFIZED, cnTr—¥—BREMETS.
Y5, vrrorrE—-FREEE, S5k, AMfafIRIREIc X 528 €~ FE
BlE £ HAT 56D THE. {3 — 710, COHEDIHREHEET T BICCW
BFEL —F - ORIFEREHEETH 2 Al L— F— OHIFERE LF Ui 2RI
FERTDE, L—F—HAOBAL A NZEFODRNEL B 515D, oo
ot zxe— FEPOBEEGICE., CWEBERL - -0&kiRERE 104m LITORE
BECRIEEA IO RS AR RIC—HIE 0 EREL/NLRBELNLED, &
5IT 1~ 2 um Fik OMEIC L > THHTL ps BED L 255851589, c ¢



Mode-locked argon laser

LM : Laser material
SA : Saturable absorber
L: Lens
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Argon laser LM +SA

LM : Laser material
SA . Saturable absorber
L: Lens
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