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TV—HF =Y A7 ADOEIFEDSNTB Y, BELV -V —ZREPERCHET THEFE1T
FThbd, BE. BREMEICAVWLA TR RENV—F -V AT 21375y v 27 Y THiE
BEL—F—Tdd, LPL, 79y a5y TRHIREKL —F - CEBREFHL - —F7F
AN—L L TRELEINZ2ENE, SRV ELEFOZRFRETHL -0, ZORMBELFHHET
X5 LDEEEEL —F -V AT ADORBIFIEEH I N TV S,

AETIZ, T, BROFAFSAN—L LTHEHR I N T 5 L DEVEFEMA * BV a4
FAOL—F— F54 N—OESRETCOVTERS, RICZOLDBEFARKL —F—-FJ
A N—OERAERET — 5 OBUE., RUEERAOICH HfFcE 285 (85m] puls
e. NV ABlns, =217 —85MW) . BE A% - LEHMEL 2%) . BERD
EL (50Hz) . S%E (0. 355umé&0. 266pum) OF—TN by 7HAAXDLD
BiEENd : YAGL—H =Y AT ADHEBICDOVTHRRS,

2. 2 LV—¥-—H@eFEHLDEEERL —F—F 74— O&RE

2. 2. 1 LDEEEMEL—H—F54 N \—DE%FEHE

JEH L DEpREEL —F — F I A N—OEAEEFR 2- 1ITRTY, Y27 ATRBEENKA
EFEAAENEAL —F -V AF A LRI, - AERR Y- AGHPES TRERRLT
BB T EAR L —F —HEIESF CHIIET 5 MY £ 5,

T L DEhEEAR, BH A,
Ndb “b; Ei BRE, BE-LRE
L peEmiays L DEIEEF,
N d V -’j— 'EU%iEmEEgg &jj«l Jiifg
N d L —H%—Fi8E3 L DBiETTs, AEMEA,
"" IEE>10 ., HeHRSAH
BRETR 3t

HBE3ILSO0Onm, HAO4MJ
K2-1 LDBIEBRMEL—%—FI 4/~ DEARH,
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BARL—F—HEELTENAEF—7Lb0T, BERIF1 ymThHb, L—F—T iV F
—POBRFET I ARNDRIA VT -ERHNEL 1 0% LEICT 24201, HELl pmOL—F
— IR FERRIC L ) SEERBECER SN D, HIBFOMIBEL L T2 1 0 MERES L
ETHY)., VAT ADBREHEI

[1] BESZOBEHR (FRA VY- ERXAN)

[2] #zh® (L—-F—SHD/ EEFLF—)

[3] BREBIE (Fr—Ktih/ v—H—Jith)

DETIRIIRESND, [3] OEE] pmD IEHFRE T T 2ERERYE ) gii20nT@

BHEOBWMEME CEEIC8 0 %A WiEL ko TV A2IDT, UTTRY DHELERET 5,

[1] #EiESEOEhESEDORE

BIEROBEEIE CHRETRES NS 5 DO L HEBITRESND 2 DOHED
BTH2oN, £2-11CRT LI CLDEEAR TRIEENICIX2 5 %OMEIZRTETH B,

£2-1 77v¥vasr7piREERE L DEEAROBIRIE O HEL,

ltems Flashlamp pumping LD pumping
Radiation efficiency - 65% 65%
Absorption efficiency 50% 95%
Quantum efficiency 75% 95%
Quantum defect 50% 75%
Storageefficiency. | ... 75% .. .
Transfer efficiency 35% 95%
Coupling efficiency 80% 80%
Excitation efficiency 2.6% 25.0%

I3 MEOYRETRESNIHEICONT, BUTIEEL 7,

1) BREBETHZLDOER - KEEME ) I L DEHOIE ) ps& L DEADOER - HEHR
Ky pEDPETELONE, NdOBERICHVWONEA1GaAsRLDTE, 5 p&l
TTS5REEFERTRETH ), 7p%85%ELTHypgeLT55~65%D/oON5,

2) EELV—F-BEORRER T IHRENES BELRIRE L EEROME) * —&E
ENAROERL—F-HETHONE 3. s5UEETRTRFSI AL ANVF-1ZI5
%LU LR sh 2 (BELTPHE, ,>95%) o

3) LDBEDHE, L—¥-—ElA 4 Y THENdOEFHE ), (BEAT IELELYOL -
Y — FEETAERER) E~90%ThH B,

4) BF 74720 bgop (Rb=22 - F4 722 b b=F KT I1EHBL)DOTANVF—
ERIEAFIBLRZVOIANVF—DH) FILDEBENIL—F—DHE, ~75%TH 5,

5) BiEXD/SIVAFEIR R E L, NV AR HEFERO 1./ 2 & T T2V ¥ -FHEE
pepd> 7 0% ENHIRTE S,
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Ko, BEERTRESNLAIPEILOVTIR., LTo@EYTH B,

6) LDALHESN-EBNHE<A4 20 Ly X7 VAERHVTETE-MEE ., 22 0F
— (5T 79 0~ 9 5% TEAL—F—HEHICHIF SN,

7) HIESHOBEXLHEXLEDH Y TV ITHE (74T 7245 —) IREFCTHEETE
HFAABEEY—FICHREL, BEY-LA2F4 A4 XFTHFHICKEL THEA,

8 0 %NIEETH B2,

[2] HiHEHIEROMRE
KA T AV —=F— VA7 AREEND ZANF —EREOHIELRNE L TEECK 2-2

IZRTMOP A (Master Oscillator Power Amplifier) 532, B/ A HEIEHN. BAHEEFRD 3
ONELLND, BEOKMAMERA 7Sy v as v TRIERKEAF I AV —F—Y A7 AT
SBOEIBE1EEBICL o THEIEYTIMOPAFREFHALTwA 2D, MlEZhER1 0~
30%BETH B, LENAEEBHRNCHAEIEHSRNTE, HIBESNTL— V-2 EELE
HRepI Lok, BWESHCERINALZAVT —2HF LMY ZZIETEHIDTH D,
SF Y. LENSEEFXCEEEIEAROFHMESEREECIAENTH Y, T, BEEAK
HBMOPAFRICHRTa U Ny Mk b, BEICIE. ZENZIFRNTRAXBIHIZERSZOE
BCHREXNLIDIH L, BEBEFRNTENAM v FETF (R FVAEIV) OHNMEE LR
M ICEHET A LTI VREES NS, T2, ZENSAFATREESFHOBEIIMOP ABK
DEHOIF VIR L EERTELOIICH L, BAEEIESS CIIEIESRSEThHERSPHERT 5,

Amp. Amp. Amp. —
= [ a :> E Amp. t Amp.

(a) MOPA
{Master Oscillator
Power Amplifier)

(b) Multipass Amplifier (c) Regenerative Amplifier

B2-2 BHEEETR

C TR EES I HAEES R F A LSS OMERIELE OV TER D, HEERESED
£ 5 & L TCitLowdemilk & Murray® € 7V (LMEF V) DL L HVWSLNRE, LMETFTIVICE
T AR ORHERIE ¢ p FHMESFIEG OB E L5, Nd F— 7HBIERAT T A
L—H — 2oV THEIESRAOEIEY — AOFFENR 2 L —H — THAES (Nd L —¥-D5a,
10nsiE) L1y +oELTIT (ThbbiiEHEY ImBEFELUEL T5) MERESEMNF
DHILL, SOEEG AU EETNE e LTRIZ2-3D L5116 0~7 0% HIRFTS 2
D, 7273l BAMIESO 1 XL )0BEY 1 0%EELTILENHD, MOPAAKT
ERATRE L HEZIERIE 3 0B RETHHOT, BEMBEIRNERAT 2 2 & THBMIRTH 21

KHEETED I LI B,
$7:. MOPAFKICB VT ATRE I BRI E T UTE T AL F — flEZh R O E L

HIEETH S 720, BEBESFRN L ORBEMLEDEDRAFILETH %,
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— 100 :
°\c; Lo Full gain recovery:i
- i ]
g y s
Q N 47 A No gain recovery
Q
5 10 Eooff
: Sryvee
o o
w—
[T}
o
£ Single pass transmittance : 90%
w ; : T T

1 i i I SR S

1 5 10

Initial small signal gain

M2-3 Nd:#F7AL—F -2k 5 BAEEFOMERROFER R, FAEBESFOHMBINE
BWEHNMEEREBOBEE L %D, Nd I YAGL—F —ZOW THIERADEIFEY — 4
DEEEERE L —F —TEEZEN L D OB TNEFIEEREG VR L, Z0& &/h
FEEFEE 4D EL TIITHERIEL6 0~7 0 %FERTE S, (L. FAEHEIE
BO1INRAL-)DEEEL LI 0BEBELL TS, )

Bk [1]. [2]. [3] oFBEXDLEICLTTIS vy 25 Y THIEMOPAAR, 75 v
vas vy 7EhEEEEIESN. LDEBEFAEBEF RO 4 FRNOBEKL —F—-FJF 4 X—DEs
HEEPHBL2bD%K2-2ICRT, TIT, EMRV—F—BEOF AGHRICLELENICL
BIREMEBOBTS BHARRT 778 —gpcp=9 7% SERBIRA TS,

#£2-2 BEHEV—HF—FI74 13- 0REHE,

Pump source Flashlamp Flashitamp LD LD
Ampilifier MOPA RA MOPA RA
Excitation efficiency 2.6% 2.6% 25% 25%
Extraction efficiency 30% 65% 30% 65%
Tripling efficiency 80% 80% 80% 80%
Fiow cooling factor 97% 97% 97% 97%
Overall efficiency 0.6% 1.3% 5.8% 12.6%

PEnEdic, LDBIEREEKL —F— Y RAFATIZ] 2%DOBENELENT S I LAWEET
Hb, $7-. LDBIERAXRTRERD 7T v Va5 v TRIEFRNICHTEMEL —F =88~
BEMEPHL/S5CERTE, 12HzOBERY)ELEIBFTE5, BiZ, LDEXAVE L
THEBOEGMWHLEL, £/, FAEESRYHVSGZ L CHERECBREZEIERINE
ENHARFTE B,

-11-



2. 2. 2 ¥HE350nm, HAO4MJ. %E12%. H#EL12HzOLDERFAFS 4
N—2 AT A

MH TR L —F — BRI L DREERL —F — K54 "~ VA5 A DRI EE
350nm. HWH4AM]I. 31E12%., B:EL12Hz &§510), EEFLEEL—F—4E
DEGRUFEREL IS 5720, FEBIEBBRRE CHEREL S OBRMEO 7 1 2o BEKL -
P BN R L st /A v MEIBEHER L T2, 1 — LMY 0L A Y MEREEY
ERF OB AR 2-4 SR T 16 FIA -V X7 833 2 - L THESA, 7 XY HEE
BEEF IV — 249 5x5=25ADHEIOVTERLTH S, HiReED L DELDNTE
ErY—AEREES N, SHEEESCR]EECHEBI ALK, BEMERICEASINS,
BEASERT FAHF - LRy F VALV EE L THRERBROKRENICIY BTN, 37—
PEEL. BAEL—F - ECEB SN ANF -2 I ) B L2, FAEEES» M
HEND, HH SNV - AREEERESN, §=Fy b Fy v A—clprnd, 5 XY M
MBS I BIET 5 ¥ — AQWERESHE T 5. 74 Ao MEKL —F—BHRTEY A F Ly 2
RELELD7vA TR SN S, 74 AZRIEMRL —H — G TR e T2 VF -0 2
g;ﬁ:%ﬁ?étb\l2Hz@ﬁﬂbﬁﬁ%%ﬁ?%theﬁXﬁKléiﬁﬁﬂ§ﬁ5

THbo

\?mmcntcd-ampliﬁcrl

2-dimensional laser
diode arrays

Mirror array
Pockels cell array i
(5 X 5 ) (5 X 5 )

Output pulse led to
a reactor chamber

Disk-type solid state
laser material

Helium gas flow

Amplified beam

Input pulse from
an oscillator

Pockels cell array
(5x5)

Mirror array LS\\‘

(5x5)

B2-4 LDBEEAL—F - F74—DRAMO, FIA /=Y A7 AE3 2 LTH
&i@n%wlE-A§47ﬁﬂow1@ﬁbfééoIﬁ@%@%ﬁjybﬁﬁ@ﬁ
E%%%T@éo%tﬁxvbﬁ@%dZ%ﬁLD?v4fmﬁéh%?4X7ﬂ@W
L —HIERTH Y. 1 0H 2 BEOHRE LEEAHRT 572007 X7 EERL -
W H e FAFIC L YR H S NG,
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2. 3 LDBEBHENANT—NI: YAGL—¥—Y 27 ADE%R

2. 3. 1 YAFALADOEREHEHHY

AR L THFERARLAV—F - LD2BEXFELTIENENANT NI : YAGL—F
—YAFATHbD, LDEIENI : YAGE— FEAMREHRPLORERER]L. 064 4pmo
YV A% LDIEREIEY A7 A CHIET A MR Lo Tv5, Nd ; YAGHEIEY X7 AIZHE
HEIEREZBRD T TIVNAT 4+ A7 EERTHE SN, BEBLDIVLEEL s Z{EL
B2 adoBEh2BEL ) BRI N TS, S5, FEHEANEES (KTP. LBO. B
BO) #FAVAEELHRBICLY, EKEO0. 5324m, 0. 355um. 0. 266 xm®D¥k
NV A%BDL, T2, TOL—F—i30. 325,mHe~CdlL—H#—%0. 248, mI¥
VR V—F-FIERL N EL ARSI (RORTFY v ) GEEa—LV Y MUETL S
D, L—=¥F—MmI, VYV 574 —HORXBEEETF~NDERDEOHFTE S,

BY— B2 B 03 BENERIRLAATILENH D, TOD—RICELHES
ODEVWHEZHAV, QA vy FHEICIVER LA ANTF -3 —FIIRBE IS HELXRS, K
VAFATRIANVF-ERIRE (BEFEM240ps) PAREL, BRXOE—2IZEILDD
EHRDIEATEY (808 nm. ALlGaAsRLD) . #9RARICHSNTHRE ZEHEIE
nNTHEH, L2FEREMEBRBIRKEL V- F—BRIENLTENI . YAGHER*EEL
fro MI2-5 AV AT ADERKERT

----------------------------- - - W' H -y

E Colimating : r‘l AO Mode-Locked Q-swiched Oscillator} E

:  &Focusin :

: R150 : :

PRI diiomn_cw iw p__ A0Q AP sy nT=s%i  W/pulse

: o g - —

: 26-38 e Etalon_ ... L e
gresesssascssmceromtesenuennnamnnasaonontosannnns e s n senennses s+ 1 Mode Matching |-]---:
/1 : { - J :
S : s
t R2500mmESFKe!S a4 : :
: : 21 N :
: Nd:YAG ' :
: 30x15mm' 1t : U v
LT ey ~10MU/pulse
: i [ Harmonic :
{R3 : | Generator :
: >
: LBO 3o :
= . 1>
i 300W LD Arra Collimatin Nd:YAG Disk p™ | : :
y & Focusing 10x8x14mm : ,gﬁ{;“e’ : KIP 20 BBO 4o
*1 Main Disk Amplifier [rr=s-=messssmesmesmesossosossoosoeree ! Yommeesmsmenososnanaroroaes

K2-5 LDE#ENd: YAGL—F -7 50N, A7 A3RRESS, FEHESE,
HIEsE, WEEARMTHA SIS, LDBENC | YAGE - FEMERSED 5 OKE
LZWEL. 064 umDK/NVA% LDREEIES X7 A THIBT ML £ > T2,
WIE 257 AIFAEBIESS L T ARy TV 2SR cHR SN, BEHAL DL
FLANAIHAOXELIARZPOBENEED L) ITHERENL TV B,
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Kic, KV AT AOHBBICOWTUUTICERNR, EIEEROMBEER2-6 1ICRT,

1) ¥kl —%— (LD) 2BELBEICTE2D, YAFADN - KEBRSEY 1 2%, BEX -
HEBENEE 4 B EBSTFRTHILNFTE S,

2) QA4 v FifilE— FEHRERSEOEER L/ SIVARD LEIEL X7 4T, BIETIMOP
AFRTHY, VAT LORENL. BHIMEEE > T b,

3) HIEY AT A GEEMIBRLE Y TVNAOZEERRZORKS 1 7 & Ly LAV F—HibH)
= (EEEECERSA I A VF—HHIERE S T AV F—) ORBELER> T b,

4) RHEWENOLV—F—HEEEBRITE 0L, RBHOENVATHIESFEXHEETS1ns
DINVAEEZBIRL, 7= TV by TH A4 A CHABBSRBMEICE — OV A EE 2 13
L. Y27 A0HEFEER > TV 5,

5) FTNVNRAOEEEERICHBHAE Y- ANEREHY—ICHEIETE 5 L DERAMETE
HHe #AGHO T+ A7 BIEIERTRAL. COBERTY -2V AT ARTRRD
2. 5~3mmg¢ &% 5%,

6) FEmAIYEES (KTP. LBO, BBO) HAVWAEELHISFICLY, KO, 532
pgmy 0. 355um. 0. 266 umiIBNTHIBEE—I 17— SFEHLENNKEES,

Small Signal SmauuS|gnal . .
Region . . Saturation Region
Saturation Region

Master Regenerative Disk Main

Oscillator N Amplifier ‘ Amplifier

Stable 7 | High Gain High Power

Low Power High Efficiency High Efficiency
~nd ~10mJ, 70dB ~80mJ

M2-6 YATFTLOEEEER,

"o, L—HF—HBREFEHAFISAN—BENOFSZIIOVTLUTIZRR S,
1) LDE#REQ A A v Fisifl € — FEHRIRS T 2 MR
SISk OEALDBIRE FSAN—ORIERBICEHBEEATE 5,
BV AR OBEREREEFICE T A RMrERTE 5,
2) LDEheEEEIEssIcET 2 5MERE
EROFEHL DEE F 54 N —0#EIERNICE T 2 EEHEM ¢ EHTE 5,
ABEAKEI A NVF - TEEROBAMIERIRSRE - FEEANE - FOBBRLIFET & %,
CIALF—HESREFEOEEOBBIIOVTOMREEL I EMNTE D,
3) FTWNRADT 4 Ay BILEIEIEF T WM ERE
. LDEMERER T4 A 7 BIHEIESRICB VT, HEFM*EENICEHETE %,
- BEE, BRI OB (Bl Y AR, BEEHNR) cWETHILIL), FAL
DRI KNI A N—DEMBFLFMTE 5,
CEEAABHRT ., BROEHLDER K I A N -0 IEBROFHEMOERT — 5 «
ERTEXD, OB - FOBLH EZUEITOVTOMAFHFLN L,
4) VAT AEEROBMAR
AFA RS AN CLELZER., SR, BRVELEFFEEL. BEOFRAMEEZRE T 5,
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2. 3. 2 V—¥—YR7LDBERELZRHE

AEF T, £3. LDEIENd : YAGL—H -V AT ADREHRICOVWTEOHEE (¥
27 ABARBEECEBAFRA NI 4 A —ERBE[E) Kow T3, KT, FFETHHER
CEINVELSNTZRENT LDITONTAEREG TR, BRSHFEHE F o4 X—BRICHT T 2HMH
BEREREALPOLICT 2, 28, FMLERRUEEHECOVTEELE (BAEESD
BA%) . $B5E (FEIERORRE) TH~X5B,

(1) V=¥ —¥ 27 A0 BERE

AHFECHE24T) LDBIREKL —F — Y 27 A0 HERASRIIEK 2 - 3 IR TIRICHTEE
IBEFOEEHEIERT2. 5%, 4 A/BIEWIFRT3. 3% THD, CORTHICEELDIEF
EESOMELET I ANV -—HMHEDROETTH S, FEBRESRIBN TRV —F —THEROD
FEBEEFLZVIRETORRO T AVF—HHZIEL, $45 TV A0T 1+ A7 RIEREIEZC
BV TREMMERRTOB T AV F MBS EROICRIET A S L HRL L T b,
7o FARAZBIEBROLD 7 LA ROGRRELRTSE 0 %DIRESELERT 5 2 L&
WKHGTCOEELRFA Y M Th b,

#2-3 ARVRATADOBENELHRMEFR NI A N—0BEHNZE

ltems Regenerative Main Disk LD Pumped

Amplifier Amplifier ICF Driver
Radiation effi. 30% 30% 65%
(1) Absorption effi. 95% 95% 95%
N Quantum effi. 95% 95% 95%
E;F't.a“on Quantum defect 75% 75% 75%
|c|ency, Storage effi. 65% 65% 75%
Total effi. (1) 13% 13% 33%
() Transfer effi. 95% 80% 95%
Pumping | Coupling effi. 40% 40% 80%

System

Efficiency | Total effi. (2) 38% 32% 76%
(3) Extraction Efficiency 50% 80% 65%
Total Efficiency (1)(2)(3) 2.5% 3.3% 16%

EHCEHBO D102, 2B TR ROER K94 A~ T ERPHEERL T 5, £
oo B2-3POBKENFETCRIRIZFA RS AN TI2HEBLOREIREVIDT
HHH, THHMFATZ LDRHEROBEHRZUET I LTEELRRTEZLINTHS
7, BERTREMETHARVEEZILND,
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(2) L—HF =V AT ADERMRLEBRSFRAN A NN—~DFS

AFECELNZLDEBENd : YAGL—F -V A7 ADBAERIZRSFER FS 48—
KL TEELEREDDDDTH S, FITFAFIFAN—ICHVLNEZ KRB L - -V X5 A
DBASHRIFICEEBEROYRICL > TRESINSE 2D, TOHICODVTOFMEIT - 720

M 2-7 CAMETEL N -EEERODREFROBHMEFFANN—OHEELZRT, I T,
#2313 T AN LTUTORREE

- GhEAhE1 3% (HIZE3 3 %)
BRIV AT ANEI 2% (BEMET 6 %)
I RIVFEF-HIHEIE G 5% (BEEEER)

MELEEZS0HzTHY, HAHE67Tm] / 1ns (¥E—2sH76 TMW) 2ERL. EX
HoHMIFECTCE250TH %,
ZORIZB I BEIEROET 5

-SRI LD ORKNES FIFA T L CTHEMBYERTE S
BV AT ARHRIIFHEERCHEIEISHER Y REL T AL THERTES ;

NS EREBERIGDP->TBY, BENHEEZTI)I L TCRECERTESL I EFPFEI NS,
INLOIMELFERICERTAILICE), BRREFFAN—IILELBEDE]L SBIEE(S
B ADERSIES 0 %2 ERBTHE ] 2%EE) 2EHCELILFHFEINS,

1 1]
“|E  ICF Driver :
0.8 HE Experiment ;
> b :
O
c 0.6
2 ¢
Q
= 0.4 (abc)
i
0.2 a |
0
Excitation Pumping Extraction Total
Efficiency System Efficiency Efficiency
Efficiency

M2-7 AWETHELNIFERAFS A N-DEEFHE,
a . LDoREMEOmE (30%=65%)
b : LDH#EEHRNMEME (8 0%=9 5%)
c AT rIrHEOME (4 0%=8 0%)
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2. 3. 3 BFXPFROFM

V- —EIESRPICAE L ABREICL ZER FL v AR REEEITVR) 2 eS5HICEE
L. CAEBRTHIIELER VAT AORBMECBVTEE LT —<Thbd, LTItz L v X
R L HEEIRRICOVTHEICHAT 5,

(1) #L v XHHED

— R ICER L MR B EENMEL ., BEICL ), BrEEINS, L DimEBEHR
TR0y FEEEEOARY—DFRS AL >T, M2-8 (a) WWRLALI T, #L VIR
PEARTV, T0L) LY AZHRIEZE—-FRPAL —F -0 L) 2 HEFRORV LIRS
PHELEES, RELEELELY L -HAOKHER2525%, CO/-HL—H—0Ov Fx&E
HT2PFHERL UV ANREFHET SHESFLTHETLENDH 5,

(2) BHEFHRD

759325y 7RLDICkoTHEENAND : YAGEDOREKL —F—IcBnTid, FiE
PWIEICES L e WRIRS NIRRT THRE L > TL—F—FEPICERSNL, 207
BH, V-F—HEONMICTIREGEICL BETICL o TREAPEL, V- —HEIIHFEH
BEAHEZIDEICR B, COFHER BREOFHIME NICERT 5 HFEMOEFENRL Y,
BT THHOMHEEEIZTLT S, SV EHEHBERTH S, L-F—HEPTICHEHBIFEL 5
&, COERTH2 20OV HEFERTEAPEA, E—2HMETT5, 2oL
VAEAVTHIE—LEEIRALIENTERL koD, T/, BREILEEEIET 2581,
K2-8 (b) IRLALIIC, AR LS -OBEBBEVELDL I LI b,

UEn &) 2EHDRICRHEL 2o T ABIREEENICHEL., V¥ -08DRIL. B
HObEH2 2 LR HEDERNTH %,

Pumping\\ Pumping\\
(a) Thermal Lensing (b) Thermal Birefringence

2-8 #:LyAHR, BHEERROE T IVE,
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2. 4 kB

AEBCIITT., LDBEEEL —F — FS5 A4 - 0ERIEEZ FLICBESERITICOW TR/,
K, EEAOAMIFSN, BoLV—F—BREIFEAF A N— 8§ 2 EWERET7— ¥
DEIEDL TELEEEHNLDEBENI . YAGL—F— Y AT LAOBMEB LIV Z20OFERICO
WUz, REOERF T LOLELUTORICE D,

[1] LDBERR L BAMER R HLEDELI LT, RAOHNFIRRDT I v 2T
YIREMOPAFRNO. 6 %PFRAFSAN—ELTHS%12. 6%ITHLETESIL
FHFEESND I DD o T,

[2] LDBVEBFHENA TN : YAGL—F -V AF L %iitLize TOVATLEE
382, EAMIESE, T Ao BIEHEIENR. BELHESL THERINA TS, BiRGEEVEL Y
ZAhBECEIEETHY, BRELE- FAPQAA v FAREATRA L 2. WEHIEERCIET
BTEHRICZ AT %47 BEEEFRZAV, Sz AV F-HEFEETE- 4%
BFE, BIALVE—HECHIETAHBETH S, TORYYEEINLZY-—AEEE—LmET
HIET 22 L BELA-EHLDRRT 4 2 7 RIEES 2 @883, A VF—HiticaEtl
RS 2R E L7, HESHMETEIERENEES (KTP. BBO. LBO) 2. &
HETENNERET 5,

(3] KV AFLADEFERARIAN—~OHFE L L TRBERE LBELENREOERETH S, &
ELRIESE L L L 2RI EAIESICBV TS 0 %L E, F7 4 A7 HIEZRICBWVWTSE 0 %LL
LOBIANE-—HBEAEBNICHESNE, T0LE, BEOT 75— L ENbEERIC
R T HMIESRTOMMYBE (AL Y AYRCLAEEINR) *SEMICEHME L. LESSHbR)
FEEFRTL-00HBRELHBICL

(4] KFfgEcELn-EESOMEEI (1) BiEsh®E1 3% (BEE3 3%) « (2) Gk
VAFLEHEI 2% (BIEEMT76%) « (3) TAVF—HZIE6 5% (BEEZER) T
D, HEETOERYBEOLPIC L, CALORMEEBRTLIILICLY, BREFTaN
— L ELBANE] SBEE (B3IBABE~NOEBRYKRS 0% EERTLLE] 2%EE) 2%
BCEDIENGhol, B, HESOFELVEMERSEIIBL TEFELIE, EE5ETHEND,
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K3-19 SHGHMEMBECLZT—FRAMNSVAE (r,=ty,/ /1. 41) . ERE#Hy
VT VH=TTCTAL v TFA VT LIEbDT, (a) DIFZOUFELTIE26 5D s
=376ps/ 1. 41, (b)) OEETmmOIy O FIHEAHRTIZI10p s=
1. 28ns/1. 41DV AEIFES N,
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3. 4. 6 FEPNEOHHE

B3-10ICRLALICRERTRIORAOERELV—HF -0y FTCOTyruvy$hRxETH7:
DTNV—AF—FAy PONd : YAGUy FEHWTWS, —fKRICTIV—-A5—HFHv bOL
— =0y FCOE—ADFANERIFIBELITI-—M,0AEZHHTHILICLVHETES

Ny, FV—R—FAAy bOL—F—0vy FOXZFHE., YZFEOAME S DEIRXRNTHR
Lis,

2 2

IT, tidOy FE, nild30y FOBHEZET, FANEDLDICELSHYELI T —F
LTOXZ, YZFHEDOERERNERRNTREND,

I
fx—fy—w fcos6 (3.19)

bk, EANEOHMET (3. 18) K. (3. 19) REHFLWVWELTHELILEHFTE,

KAXTEHERZ LN D,
[ 2
fsinBtan® =t(n* —1) n”+1 (3.20)

n4

f=75mm, n=1. 82 (Nd:YAG) . R&L=10mm& H@HEAZII13. 8K
L b, EBCRBHEALEND, 10FELLTVE, ZOLORERERT - FRTEME-F

210 0. 65LOBARICR> TS, 4%, BBt Hs5EN S 5,

3. 4. 7 BHEEHOLE

- FEHPQAL v FNANVADE -/ ENREE 5% (M3-1 788, Vv 2 (50H
z) DEREBHNTHE:02%T) . QAL vy FIAVF-DOREE L3 B RTOLNLT S,
INLOEEHR Ty v a Ty THRE- FEMQAS v FL—F—LAERETH D, 5K,
BROREE— FE2ERTHI LI - TEERFEET S L fFI N5,

F7-. Bl Y AB L ERBCAEBITMREIE - FAPL-—F - 0XEEXETSI L EEX
BB, —fEicOy FEOL—¥F—@EXRT 2 L BICRESHIE L, BEDSVHLE
FEEEL—HF—SEEBEL LD L3520, Oy FORLEBTRFEFHME,. FHEFO. L
FRIOBHRSEETERREL Y, Oy FOREIRBICHED? > TH - IREE %5, &
ST BEHFIC L o TH L AMTHIAREORIZEFEFEOIS LR F MO OECKBT S
WEECTH ), Ty FORLENE D CELIECHEP > TRERDE I LRG> TVD,

DL BBEITICLIEEL IS0, L-F-FiEE- FREEFrRIS 2D
v FORLERICL —F —RiIEET— FAVYD L 12T 5, BIRE— FAMEAIC R )R - 5EE.
AEFSHEML 2720, BRE— FERMIL, BEFLRTZZ 278~ FRFORELIC
BECH D, BEEIDROELN 2 WEEH, TREOLMWEERICOVTEEEETHL (L

5,

-34-



3.5 F&®

AETZ, LDEENI : YAGL—H—-MOPAYV AT ADORIRHWLTH 2 CWL DEESE
HlE— FEBQAA v F BRIz ORET, BMERELFML 2. COREBROHRETEICEEL A
HELDOEEESRERREOEHL v AROBELAMQAIR T ANKEL T — FEH
EER ERTHIEIH D, ABEORRZ I LDELUTORICL S,

DOAFINNT—400mWIZBWTNd : YLFT1O0mblk, Nd: YAGT5m. Nd : G
lassT4m, Nd:YVO,T3mEWnFhOFES~mA— 5 —DEEHNFE L X &
ol TNRTO—THNFTy FEEBTHBICEAL VAR FHLLTwE20THY,
EBICEREEFRN CRAN GRS HICE NG ERISNIHAL V TEAEERIAT 1 WET
Nd: YAGRBWT3~4cmeEZION, 200y FIBSEEEORTHN LB VEL v I5hE
R EI N s OB Ly AR EREBRRORVE-FEAHAL —F -2 HOBICKE R
& ->TL %,

[2] FEANEBERLIER LAV, ERKE-FOREY b A XICBET5ABCDY Y v s
AL BEBITICE VRO E L PIT LTz,

m~F TCELLZHETHHRL Y ARV HESI N, ARCERNDOARY M4 A5 B5N 5,

LDBETTOARy A X2 FEHL., FUIERELHEB/EOHBNT—IL., 70
BT —2FFTHARY P AXZEAL RN EROHRL Y IR OFHEITHLA TN ST
t%ﬁg%}gl/f:o

[3] LDEhE#E— FRHQAS v F L—F—2FEL. 2OBMEFEEFML 72z, /U A
IEISHGHEE L >THEL, VA T265+12ps. T4 O VR(ERARTmm)
*HEATHIETOI10x42ps%1F7, COEFFFESINLELIZIZELY, T—Fov sy
QAL Y FNVAFBIED Y Y Z NV ALRE YOI FLFEF—1ZH0. 5n ] ThY)., BHEEE
ELTHEINDPELNT,

(4] #L v X3P B L FRECRBETISIER T~ FRAY L - —0REEY BTS2 LZ2 5

N572012, V—HF—REET— FEEBFIITZIL 20Oy FORLERICL - —FiEE— P8
V2L T E2DOPNRNTH o7z MEBITOFMIOWVTIEHEOETEHE L L BRE,
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$54% LD@p#ENd | YAGEAMIEROMHSE

4. 1 EFLwic

EIESTENBLELFEE LTRINF N AFRRLELEEIEFR D D, < VFNAFRT
RS LT VEL IS W THESN, BIBY-A23IF7-CHYET I LICL Y, EHED
NWARBLIRETHE, EBZOFRNE, BEEFERTHV O, BERIIC]1 025ALTD/SR
BHEPBEETHD, K LT, BEEEAN T, BIBEE Y HIESHNICES, A/ v F
FAVTEABNSVZA L EERZRICR ) ATHE TH 2D, HIBY — MIEERCERIAT
ANVF— oY T 5T (BFIMEHREEMNES T) BESN, BUXAS vy FI2L ) IR
FCHID I NG, S0, BAEESTREFNBLEIALVE T 2EBICERTS S
EXNFTED, BAEZTICLDREEERL —F —~0FABIESRTEEEL 4. 7T, ], EIEES
0. 9 dB (Nd:Glass,1054nm,57ps) DR8I 9 2 4 J. #IEE 7 3 d B (Nd:YLF, 1064nm,
l11ps, 1kHz) 55T 3,

ARETIE, LDEEND : YAGL—¥—-MOPAY AT ADRBHEER L LTHOLDEREN
d ! YAGEABESROSEFEYILFMLAERICOVWTAERNS, EEFE AN Y
AGREDFEREBMEREIKE (., TAVF-FRBPHEDLEHAE V2D, BEERERON
BEFRGZRONIBENST—DH LT, TE2EGLEVEEAT KV A7 L0546, /MEF
FiFG2* 3~ 4 DHEBET) BEMIFHATE 2720 TH D, 72, W TBNL LT, K
DFRFTAN—DERERICH, TOFRNEFIRY ANLEETH Y, TAVF—HEHEOEK
EX AT HLEND S,

4, 2 FHEBESROHESG
A MIESR OBIES M OFMICIE. Lowdemilk & MumayDEREF IV (LMEFNV) DL LA
WHND, FRHSNAIANVF-ENOEFTVERL-2107T, N EN,@EhENL—H - L

AR UL~ — FEEROBESE, 0y &0yl b —F — LY 7 LAV RUTRAY 7 L or
DYEE LT L. T OREEMA~OBRBME c  TH B, TOTF IV TOMABE J gdK
ATH5E26NM5,

he
Jo=—— 4.1
s o(k, +k,) @1

CIT. hoREFIAVF—. o GFEHHKER. k. k,@Efn€hn, /N,
n,/Ny&ET, ZOEFVOBIBEMEEFME ] AV TRKNTE L b N2,

J, =T Jg ~In[G{exp(5~°—J— 1} + 1} (4.2)
S
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- n2

Ground state

H4-1 V—H¥—FBBICETITZANVF MK,

TIT, J B - ADBE, JEHAHE-LOT VI YR, GREBREONMEEAEE

%7

FARIEROBIEEEE (4. 2) REBVELIAETH I LICLNFFEEI NG, V¥ 7
At ) OEEROEEELTET AL, k+1EIEHO RN §THEEY 207V Y AT
ARXTELOND, '

Joy =T Jg -In[Gk{exp(—j“—)q}H} (4.3)
S

SIS A Y EL OHIBRED k+ 1 BE O/ T 2MEBRIGEEL, KRTH R
S

0

L
G, = exp[oj(n1k — My, )dz} (4.4)

DT N Ny REATRK+ IEBEOSARIHT B0 n, R T RICFHGRM g, = |
n (G) %¥%ib, SOLEk+2EED AT BHERM g, ERATEHIN D,

L
Grst _ k- AJ,
p "_([nmd - heo
T. Y ky-AJ
—exp| —-% | | n, dz + 22— 4.5
p( TR)(.([ * ha ] (@)
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T AT =T T=1,Thh, TRk+1BBEk+2EED S AOKEMEREYET,

Iy, FAEEROBERFESEHMMET & TRALOBMERE « ;& OBRICKE CIEET

BT ENLTHTB

1) Te>> z'R@c‘Zg
k+1@B@NXTéchéﬁ*Fﬁk+2@E@Nxo&3&@itAE%ﬁﬁﬁr%
FLTBY, REIABEET bbb s 4 Vid5ELBE (full gainrecovery) IKEE 1TH 5,

2) T<< rR@?:%
K+ 1BEONRRATELTEUFEERK+F2EHEHNNNADEEITOIILALE-TBYK
EAAORIEIRZED %2V IKEE (no gain recovery) K& 5%,

Fic, (4. 5) KaRKo &) oL ca s,

Ad,
Oks1 = O — pT (4.6)
s

CIT, pERROBHEDEE LB,

(full gain recovery) <p <1 (no gain recovery) (4.7)

1
k,+k,

J:O—C\ V_ﬁ:_ﬁga)'g}\cﬁj“y(kl\ kz\ JS\ TR) ~ J&L-HT&UﬁdziﬁmE%?L‘iﬁémfﬂ
—ADAHT HENCF > T HIRG, (WHMESFIE) 252562 &Thk+1HEBD/ A0

BAVADTINIVARFETLIENTE S,
Tl TANVE-HHEHE, BV REE] CEEIAVF-] O) (] T,) TEX

biftd, V¥ —BHEARZLLETHEEHIANF -] BRXTEZONE,

Jy=N,-L-heo =

k1:k2 Js-InG, (4.8)

1

(4. 3) v (4. 8) N& ) T ANF-HHMRSBIEE ] EBF L LI L2020 5,
4-23Nd : YAGHIES (k,=0. 4. k,=0. 2) O/MEBFBG T HHAT AN

Fo-fHEDIROFELRERL TV 5, TORL YRR ALVF-AMIIRE, L —F—FHH(k
s okoy tg) EEBRTHRESNDL EMHNMEFTFIRG Lo TEILT B &b 25
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Initial Small Signal Gain
M4-2 LMEFVICLABNA ! YAGCHEEBESEOMELIE,

4.3 LDEENd : YAGEAHERESZDOHARE

4. 3. 1 FEMESROEBL

B 4-3 ICHEMIBROBEERT., BEEESZ/OVAEA, bl s BEBESK RGO
BERINT S, BAMERESEIY-M, (FH. &) £37-M, (#FEFE2500
mm. 9 9%KE) THRIN., HESEF1500mmTd b, LIRSFABICIE 2HOELT
(K55 44—, PRERKBIHLTARIZ— b, SEXCHLTHRI—}) Ky 5 V2LV (P
C DRSSAMEDOX#)R U A /A HEREBAL TH 5, WIEHRIFAEMEERTV 2 - VT 26H
VWi, FARIESRLIREENTOL—F—/ VA0, BHLAD, HHETXTPCLA /4K
EHROEEEIC L o TITD o BAEBIER~ADO L —H —/OVADEA & FEEES D OAEHA~D
L—HF— W ADHHIRT7 7557 —0—5—% (FRFRM6IRMEDOXft) &&T I A —IlL
2 TET9o

LDEE QRA v FE$IE— FRAMNG I YAGL—H—

NAZGIME : 10ns. QRIYFINNLAEI~600ns

E-FEM/MNALZE: 265ps. 910ps (ZROFHARS)
M/ ULZAH-DIINX—  BAKT~0.5nJ

E-F
L

be A4 FR
[H=H—% "
i X

M1 Hh

P D M2

Nd:YAG Rod

(3mmgx15mm) Q-Cw 300W
LD Array

®4-3 LDE#ENC: YAGFEHRESROHER.
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REFPODQAA v FE-FO Y I /NVA (QRAA v FNVRIEH600n s, /LA
10ns. SVAME265+12ps. 910+42ps) OIFREEBL%. PELETH
HEBEERANAFT 75, COFABESRTER4-4ITRTLIIIC, 1BDOEY X VRELTEFD
FIMMBEELIAIVIE2RAETHILICEIN, FASRIENSNVAFIDSE -V 2 DK % i
BRICHEGRAAL, HEBRATHTICHERLABONSVAEJFESFICDOHET L TE B,

° f (a) : Time

(&)
M L] VAN FAN FAY AN k! L
PC + N 4 ;«,«.«., ------ \ ............................... F A, TS0 RSE SR SRS P S50 BRSSP SRR RN g ]
N d Y A G ....................................... 7. \vf .............................. 7
M2 § (©
M E
Pt L
Ve ' (d)

K4-4 FEAMESRSOSEEREN, (a) XY F VAL VOEMEENS 4 5F%—F+. (b)
XA ABREIILENCEAEERICAST T2 20V A pRE (KT EL) OFEORET.
(¢) F A/ 4 BRI ICHAEIESRNCH L VA sREE (HHER) o
LTWwaEF, (d) 21/ 4 BEENIMBICEEAEIESRICAS T3V A0EEOET
FRLTVAE, TNEY, (¢c) DFAIVITTEAESNZINIVAD I, HIFESEHIC

HORAENBEZ EHTH B

4. 3. 2 HFHFATHEELOHE

BHAEESNOEKL e TRELIZAET =1 — ¢ IEAMEROEL*RETHAEEL /ST X
— S D—DTH5b, BARTIEHAMESFLESENIHALAD 72 L —F — NV ADOFFEL & 5,
B L7, BRERETLLZVIES, FALADON L —F— )V A IERN Y FH T 2 - 00 &
ﬁ%@ﬁﬂﬁ%fﬁﬁbfw<o\7 M, D 1 % DEBRFD 7N RO BBV OBREEL A S

HELPEHLAER, YV IV AL0H8%OEE (BAELI2%) hol, TOEIEE
ERESRICEASNLEZTIRCOBBELXZRLAELZEZ-HLTWE, Ry LAV 1E
TV AOHE., HLEFTOHBICL, RERZIVR—2 Y b2E0ER, EEICEREL
HAIRBERICT A LT E T,
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4. 3. 3 PEEMIBERETY 21— VOHK
CCTIEAEEESRSICHVSILDEENI | YAGCHABIESRT Y 2 — VoEESMHIIon T
BB, M4-5C/EE L - BAEIESRTY 2 - VOMAN%.RT. Nd : YAGOo vy F (EfE3.
S5mm. EX15mm) FREDTY FALFy—iltoTHEFEEN, TEC (RVFFEF+H
—3I2%) 1ckoTO. 1COBETREREa PO—V LT, T/ TECOE— MY 7I3K
BENTWVD, BI#EIZ2KXTLD7 LA (SDL-3230TD, Spectra Diode Lab.) 2 & Dl A 54T 9 -
CO2KRTLDT VA DOEKIE— s XESI3I00W, WIVAIE2 00 4 s THYELESOH
z CEMESE7/-, BEaIYro—Viduy FEREBICTECTEEI Y bo—JL L7,
Nd:YAGUY FOMBEE L. 06 ymicxfLTARI—FZHELTH Y, Oy FOHE(H
B4 dEEAR—F E2mmXEX15mm) 2BVWT7VIa—bLAb0EBE (T
VIa—bML72Oy FOHEAREFEBHIIN/7-0) L DEHW/E, Oy Fooy FFRV
F—~DORFIPZENMLEEZR B 7-DEHR1 00 pmDA ¥ I LHEREEBEFT T2 72,
BEO Y FIZonWTREBELORIGHIEDNR E*XA 2%, Oy FIZTIVIFELESMFTEIEL
DREFREZBODLIICLIEBA VI T LEEBE/FITTH A,
Nd:YAGOy K

Oy KKRILE —

[4-5 MHAMESTY 2 VORER,

4. 3. 4 pBHEASHALDT LA
HAEEEROMERASHENLD 7 LA ICIEARY b5 44 4 — F#DSDL-3230-TD % v 72,
MA4-6IRT LIS, —HBHICINDL) EHALDIZ 120 LD A-TROLNDHITITE RS
BKHBEDT, K% EBL7-DICLDNA—2BAERT2RLT VA1tT2 (R v 7o) BEE
FoTwna,

K 4-6 SDL-3230TD D4HE17),
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CHLDIZAIGaAsRODLDTRELEEEIND : YAGORINOE—2i124 57281 0n
mitiETH2, E— 2 BEHER. €—2s D, 7IVANE, #ELXOGAEHRETFENFN, §
6A. 300W, 200us, 100Hz (Faw5y14—Hk2%) TH%, M4-73ZDOLDD
T — B ERGFETH D, RRERBEICBITPER - K A VF-RHEHEEII 2% TH 5,
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\: 400 %
Q —410 ©
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Q >
© 200 45 (o)
&) e,
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K 4-7 Yeih—EREIE AT,
LDI1IBY/:YVE—s 16 OWERETALDN—%5BICAY v Lz2RLT LA
ETHH, BAEREET]L. 2mmX 1 0mm. KXV AE10° (1) . 407 (L) Thb.
BNy — % GEHEE) 2CCDAATTEHHULA-EEX*M4-8I1IRT, ECWEIED/-D
WCEEAME (1 0mm) (X L TEFHICELL T b,

M4-8 LDT7LADFELNNY -y GEHREE) .

-43-



4. 3. 5 /MEBHBORE

IMEBFIEG=exp (g1) (g/MMEFFERE. | BIFBR) AEEEESOEELR
FETLEERNTA—ITHb, MEBUEHAO 70— 7L LTCWEHEDO LDEENJ :
YAGL—HF—%FWwi, 70—TXHE 57V AV Y 7Y XL BEBEERRELKEICS N,
Ly ARIcEoTaYA— FERLBEETV 2 - VA ENS, Oy F2RLOBIHEERE2m
mOTAV Ak BEAZ. 1. 06y mADTFEITA NS E2FT/PINTA P4 F—-FIZLY
ZCENESNT, MEBSFFRBIRMOMD EREBOHIDH LY RO DI EHFTEL, Oy
FIZ AFJ LTCWBHIEANO 70— THOZZALVF— 3 5 mWTH S O THES L2 FITRIZ/IME
SHBLARTIENTED, TEV2—VONd : YAGO Y F (B3, 5mm) #&EBL%
P AREZE2mmOT7A—F v —2@EBLA%, EEE#1 0 0mmo Ly ITELSN, &
El. 06umOFH74Vs—%BLTT 4+ FFAA— FRABCAS L. TORTE, B
BLEVWEO 7+ A4 — FRODEBEROBDODPL/NMETERDD I EHFTE S,

K 4-9 BT — 2B L3 e HEO/MEBTFIEE RS BESVAIRIZ200 s —EL
L. BlEREE 7 VIa— L0y F (1) ¢HFEREHHOZOAExHEICLZO Y
F(II) EowTiForl, SNENTVIa—toOy FILTHENT Y FO/MESFE
R T HEML TB Y FEREFIR IR TR 2 L0095, BABIESREY 2 -1
LHOBI/NMEEFBRIFERENHOGERE 2. 2EPELNT,

0.5 [P —————————r—r———rr——r—r—r—
c 2 Rod(ll)
5
o
=
>
5 15
T
£
wn

1

0 100 200 300 400

LD Peak Power [W]

M4-9 By — T 2/MESHBORTHER, B2/ OV ATEZ, 2004 s, HBLER
50Hz—%F& L7, Oy F (I1) T, MEFFIEHL Db/ YT — i3 L THREL
BEHEIC LR LTHB Y, FEARRITHCHHIATVEIDEEILN L,
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4. 3. 6 IEUEFEE

BAERESROBIBRRIEO L —F — /O X 2 RBMICH LAD IREETHAMIESRE Y 2 —
VERRT 5 & T o k. BRLABEEERCBC T, WHMESHE (G,) L#EEHEHx
ANVF—OBRAE (Eqyp) BB4-1 008k o7, #ELIE50H 2z, B/ 9V 208 2 0
Ops—EEL. GoREIENT—2E(TEI LIt o THIEL e AHL—H— 0 237

~0. 5n]. NIWVAEI10+42psThHot,
BWBHDE R ESh 72X/ 0L Ly b v 2 T2 — )4 — % (Model 505,Sensor Physics#t)

TREL:. BAEBRT V2 - V1E0AEEELLHE. MEABG,=1. 7TERED
Eoqur=2. 3m] (E=27t7—2. 5MW) 285, BAEMESE Y 2- 2 26007
BE. MEBFIEG,=3. 2TEKRIENG6. Om] (E—27—6. 6 MW) #Bonr,
NDESDEEBERT71dB (1. 2X107) Thotz, WEHIOE —A1F -V 3ITIETHY
VT VR TH ol AFOE ARG -3 F YT URRTIR 2P o720 T, BIEYX— 240
NG = VIZHBABERORIERET - FIUEKET I EEZ bN 5,

10 —T h 3

= : ® 3

£ [ ® ¢ i

> 1 L o i

L - O T

é_ 0.1 _ ® O 265ps -

5 s ® 910ps| A

3 i )
0.01 : . :

1 2 3 4 5

Initial Small Signal Gain

K4-10 FHAEBIESEOBIERFE, BAGEALSVAIE2 50 s BEHEEAL OV RIE
910psiCHTHBBELANF—%ET,
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