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FIRAABR SRR EH 5B A (Rer-.Sm.) s (Al1-.Ga,) 0, : Ce (HH, 0<r<l,
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ARRARBZA U R GE .

oAt ERRBEHEARKES, HTREEREK, ERAHRAET LD
BRIFEHE B Y. (Al,6a,) 0. Ce KERME 1 96064k, DLE—BALL
Re:Al:0:.: Ce RERRNMIE 2 KiK.

Hr, 0<s<1, T Re BM Y. Gd. La i HEEDL—F,

ot EREFRAMRAEET, ATRHEBEREEK, LRABKATE ikt
BREFSANELBRABARTK GG, FH— oS54 ELBHEEERELRFN
B 1 RMEEE 2 Fieik.

B, AFEKHANEAEESD, BF LR RETHNER S EIEE R T
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RRRNET, ALF—#2LlGafEGa : Al=]l : 15 4 : 6 HELRTEE R ER,
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ARA\AHAMEEF R ICEERMEET, LRRETHERTE —NE, LR
ABRAREAER TR —FEERA, BFEF UM R EBERFE—F
REMWELDMEEZEELHTHAR, LREXRTHZ2HERE LR BUR 5%
JeEER A MR AER, MAELRSARN ER—ERER L.

BeAh, A REE LED BREBERFEREMREEARKRA R CEEN LED B
%, DARMRKEIABTIE LED Born a8 00 B S8 R IXSh IR B eE B, bR /ER
e ZmBAla LR/ MR ERN LED EREE.

FRP—EHHIHRAEER —HRAZRE, BIF

HABEMES LM eE514,

MEAEMBRRREKIILKEHRAN, BE UM BRESERETRESILM LED
E%}'J'I_;

BAERET TR LED & A KI5 — M BRI W 51 &

UBHIR LED & M ARREFTBRELINOS TR EBERE UE

WA,

RS AR ZESIRMIER, FRNSIEE5EETHRLED RS
—M R ERS S, FEUMRKRELEEEN LED &4 ;

HIFIEET, TR LED BANAABABUY RN G LTS, Bk
BHHEEHEARBRARIE, EFEMY. Lu. Sc. La. Ga 5 Sm—4A hFTE it
MEDL—TTEENAL Ga 5 In —4HTFHEHNED—FTEMUGFELHE
WA RTR AR ABE KA.
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ARAE R,
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(Rei..Sm.) 3 (Al,.sGa,) 0,2 : Ce RFRKIF e (o 0<r<l, 0<s<l, TiRe &M Y.
Gd B iE B B> —F) .

b, ERBAR R THREE N LREBUR KK, T — &L
(Yip-p-:Gd,CeySm.) 5 (Al 1,6a,) 5) 00 RBRMIH R, (HAF, 0<p<0. 8,

0. 003<q<0. 02. 0. 003<r<0. 08, 0<s<l).

EXREHHEAZRED, A THERCEKAERAENEK, EREHE
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BAEBUR SRk
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— A UL ResALiOw: Ce /NI Z RN REANTRABE k. Ko,
0<s<1, T Re &M Y. Gd. La PR E D —Fb.

R, ZRAKEEZRENTHRAEKEERTEMR K, ERAEK
RARAUBBREFELEERARRAGREHE 1 KARE 2 5t E0E, 4
RES 1 FOCHMEIRISE 2 RAUMBEZH — B2 54 BERTHEERETRR.

A, —RME, RAEHRBEEKMAT R BKEKINL, BRIEKKEEK
RIXAME X EEROAEREAE. SHEARBEIRERE EGG5%E
M) ZUANMERRE T RotEE. Bk, EXEHOEE-KED, HTH
MRCREFEKHAFG, BREKLRRAETHM R T T EEREET RN,
FEAE KA 400nm F 530nm {EE A, H AR ERARR KB T RBEKE
R BRI EIREK. s, KR, BRABEHRNE, HTFH
BRI TTHTRE R ERIER, BT UAREEEHT R 5T 8SE 1B B a7
KIETTHELE, BASARIETOHEFIRE (FER8REHEEFREEHEERDN) .
b, RIEHERFCNARES RATHOEMT RS, Hasd—SET M
Kt

B Bl 5 BR
HIRFERRALHBRSHE RN R ZHEER M ETE.
M2 RREFAXWALRBSERNBEAURAAZRERXOHAE .
Bl 3A 7R BASE — SE HE FE 25 B9 LUBH v £L B 40 €8 R 51 5% e Ak B a9 S i
Bl 3B RN AR —SE MK UUIE L L AR B TR BT & i f il
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Bl 5B RRRFUL ZLHESHLUMIEKNZEREAERIFE AR
HIEE.

BeXRFTATHPE -KHRENRA-RERCNEGER, E-F, A
5B ARRENTHIRERN, C.D AXHFRKA AR R RENE
.

B7RrERKP\HMEEESHEXOEREAFERERBZHNE .

B8R AR-ARTE 7HWHRKRARFERERGHE.

BOFRARTE 758 8 FIEREALEER WA,

B 10 FoRAKENAHBKEREERTHRE.

Bl 11 #ZrE 10 s BB LED BoR B FHE.

B 12 B EAEARAMKRIEZRES RBRINAMNR A RERMBR R EN
LED B/R#FHAE.

B 13A RFFE25CT LS | 5HEF 1 HRAZRENEGRBRERAE.

Bl 13B &7~ 60°C, 90%RH FLHif 1 HHES | AKX -RENEGRE
ZRAE.

B A RFHENTESH BN RERPE, L 9 5HHEE 2 M E iR
BERAE,

B 14 BRAMEXNTESHRIMRERYE, SHH 9 5 2 M Es
RRFERE, RRFIARITENEEETL,

Bl 15A RonSEHif] 9 SHERFI 2 MRAZHRENTRHERRE R, ZHEGEFF
EHEEEIMEXR.

B 15B REHEG 9 SHEF 2HMEARENTERRRER, A5
FEIRR.

B 16 R HER 1 iRtk S EE K 465nm {935 € LED A& MRt — 1%
ELAMNEHEREENEER.

B 17 KRB ER 1 Fradk ek S5 E K 465nm {985 & LED HA M KR %
ETRAKESHERUNNRAEHTUNERZA.

B 18A 7R LA (Yo.6Gdo.a) 5A1501,: Ce SRBRHI LB 2 BRI LR ik
K.

Bl 18B Rx B A R IUEE B K 460nm BISEREG] 2 KA TR Bt E .,
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B 18C R KL Y] 2 B R G R E I A ATEIEE .

B 194 RIR B (Yo.2Gdo.s) 5A150,.: Ce SRR K SEREH 5 JeBUR B HR I KOt
et .

K 19B Ron BB RIEE B K 450nm F)SEHEH] 5 ROETTHRIRLEER.

Bl 19C KAL) 5 M RIEIRER R IEGER.

B 20A RRLL Y5A150,.:Ce SRR RAISE MBI 6 JeBR T AR R IEE.

Bl 20B RN EA K IGIE{E 450nm KISE S 6 KOG TR RIGIEIERE.

B 20C RRLHED] 6 IR ZRE R RAIEE.

B 21A RIR LA Y (AlosGaos) :02:Ce SRBRHISLHEH] 7 SBUR AR S KN
JEEE.

B 21B X EH R IEMEB K 450nm FISEHEG] 7 RIETTHRI R AL IEE.

B 21C RoRLHH 7 RAZREM R EE.

& 22A R7REL (Yo.s6do.2) sA1:012: Ce KRR HIEHH] 11 ABUR AR I K K

JeiE .
K 22B R 7R LA (Yo..Gdo.s) sA1:012: Ce SRR R AISE A 11 ABURERSEHIIKR
itk .

B 22C RARAA RHIEMHEE K 470nm BILHH] 5 KL mHr ki E.
Bl 23 R EHESI 11 R ZRER A HIEE.

IR S X B8 330 B

100 K& R E 101, 201, 701 %%
102, 2302, 702 KytTCiF 103, 203 B4

104 g1+ 105 #4654

105a 18 S 106 A3 5|4

205 Wi T &8 504 E {&

505 Weta 506 B4 &

601 LED Z.7r 3% 602 K3 38

603 RAM 604 BiRESIRE
605 Kz H B% 702 RAZIRE

703 &RBER 704 F¥AR
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705, 707 RETHIHF 706 LAt H

B

T, £ mRHEXN AR HAEBRESHETRA.

B 1HRAETRE 100 RASHRETIL 105 SR T 106 BFILA KT
Wi, RICTTME 102 WEZFESIL 105 FINEHE 1052 |, SHMEMSABRAK
Fek R E MG 101 FTIAAETEHR 1052 KA R LT 102 Ja FIW REHE ] A
T4 . & 604 102 & n M AR5 p (U AR 43 FI AE A BB 4k 103 SR =% T14k 105
55X 5Lk 106 .

FEMLL EFTREM M R A ZRE S, KRG (LED § ) 102 Frk er—
MW BEMAE 101 WFTERBURETR AT ~4E LED SRR, &
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MR, HER, BATHE 100 B RH 5 KM 102 fr K H ) LED KA
Gikiap;

B 2R RAREXRTHRE, R4 (LED & F) 202 REEH 204 BT,
A0 SE B BUR T I A IR B AR R T BT IR M LATE AR B B 201 T A4 AR
RAETTHE 202 AEHEW Ag MHEMIEEXRE 2, MR KNETH 202 £ n
B 5 p U BB AR U4 4 B S e R 4k 203 T R AEHE 204 LA F &8 205.
WM EFRRMRAERFEREZRET, 5B 1 WIIRBEEATREMRR, B
BRI T AR ER A KBRS AR FRIY G2 45X 87 LED BRE
MRd. B4R, KAZRERRHE S KA 102 Frkth LED BEK AR .

A& LR HABKERAENRAE ZRERAUTHLE.

1. ##%, BRJtio: (LED) BH A6 i s 48 K L o R B AR . BRI
IR A R TR AR, EERFERRAEER, BRI ER
HHAKE. BE, B&XBEORATRE R FRAOCEEH KB R THNN
MR, BASEARIEMERCRN, MAE KR E S5 R Lt

2. REERNTMH (LED) M ERRFEREAHNIEHE, EhTIRMEENGE
RE, HEBEE. MXEFHRT EEMKKREALESRREEE T AR
B A, PImEFAABESALENTES, REFERGEREMAE.

THEASHEES 1. 2HEXZRE. 8 1 2B 2 M0 REZHRE S,
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B—EAT LA AREERSH ALY RIS LSRR LTS 1
EMABEAT GRS, B, AETEARERY, EEFAEHTERY
MERT 5 QBEYRE BITFHEE.

— BT E, EXRAART, T IR i B T B B e 0 T e
WK KT B KRk, ERRMELTRE, WEARY
MEARE S, BRIFERATREERKECRIIHEMAL RIS AR
H(RITOH) . Mo, MRUGERABEEENRITENE.

EEAREEMEMARERREATHESHABRAFEREEGTUT
P

1. WEERNITH 102, 202 40iF, B TREJBAET KK 30 FZ 40 1237
FIRERT, MERCYE EMtE, TR W AR SR LT

2. BT ETFEATM 102, 202 HITEA, BTN R CEETRRLE.
AR, ERARGERT, TELIIRTRUARIEEBR.

3. AIRUBBRIIZLARIIMAT SHGERIIREREA.

4. WEERMTM 102, 202 4FiF, TiHFLSMATRSRERHIEAF
B EENAEE, RERESE ERIT.

5. MEFHEARASHREANEAERE LI BTEELNTL,

6. KB XN T4 ER I B AR

SSHEEAS 1

EXERAERNEBES |WEAX-RERAFRREFEARTRLE, ME
JERHEARIIACHBENMANEDETER TS EG IR HEE RIS %
Jelkm LS AR A R R R A EAE. Fik, ALHEES 1R
“HRES, AHRSITTH 102, 202 FTREMERRA SR BRI EER
HRAEGHIFERIIRE, HEMETABRIIEL.

A, HTHERES 1 R ZRENUSFRLNERARIIAR RN
FEAMCHEEmENE, MEMEKNERER B R TH 102, 202 (0] 14+
MEgtERERE THES, WAREREENEREEAZEERTHRIONA
.

IS ARSERETEA 1 R A& 00 & M A b 34T 36 B
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GEEUR 6T 1K)

AL IMREZHREFFARBEARCERI —HUL LB RS
BRI e 58 KRBT R E RESLBBKAEK TR AE R AT
k. BAM=E, LLAHEBY. Lu. Sc. La. Ga 5 Sm i EL—FTES A
Al Ga 5 In PRI EL—MITETLAELN A BARK LB REAT L
Rt ARPAREERAEYE Al MUSERNEZEREE R L, 8—
AR L (Rer-Sme) 5 (AL1-Gan) s012: Ce (FL T, 0<r<l, 0<s<l, T Re &M Y. Gd FETE
HEOED—H) . FHELLANEYFSEMEATHAR BN LED x 54582
HOEMABRARAEIREMRAERIECKXRELT, S8 TH LED 5% 5%
RBEMAL, HAEABREREAERTIKL.

EXALRRES 1, WAlFRERAREAR K, BTREBRENEI01E
FEREBEEKIRAR (BRREHR) REH, REBDTHNTFRAGHEE R5 KBTI
RIREEK, NE5WMIEREME, NEFHEANETRIEE 204 HMEBHRIEE
fEM AR, AR RAZRENECARE IS AANBTA.

FTERBRARAE AN REESTWAEFTREW. 6, B5HLH
KIAGRICE RGBSR E N R RS TTHRE B E T RS H
RE, BABHZIRBINEKBENZRE, TTHIEKBFERBEL. 5—F
H, EEABRARCEERATHRAELGERTHEMNOS ARERS, TT4F
XA BRI BT ARG HA RGO RN, BERESHEHEERLD, M
AT ME N BUR AR E I Dt Eih, BB RAERAEHDFAATER T RES
HABRERAEREM ., RRERE . MEEABR AR BB R. RESH
ERLMMMI, HEBRRAZRENFEALMERBEESARE.

RG] 1 BARBAAR BB TSR TH 102, 202 1, RELFERE,
BIfFZE RS 98  (Ee) A 3Weem™ L E 10W-cn” LT, HEERXBHIFeH, #%
B TR TR Rk, TR R R RE.

sesh, B SA BT, EHES I MABRARAEETEEAERESEH,
M SRR R, ERULIE A EEE IR 450nm. FF B R LIS inE 3 FroR,
HA I 580nm £ 700nm BERBEI R E. FH, LHES 1 HABRLE
KB TFESERPEH G, AT 460nm LU E K 4 P &R E e &, &
By F#inGd &8, RABEBEKE, MEARAHEKBELEMN, B, &

16
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ERAKRNEHERLT, TTEBTHE MG BEREREM. MEEGMN G, WAL
R EFE T BEE .

¥R, EPDTEEAREAEEHEK YAC RREMARA, LLGa REHR AL
M—Ea, RAABEKNFEENES), HETUCIREBRAKT YH—HD,
RAAWEKEKE NS,

# 1 R — KL (Y1-.6d.) 1 (ALl Gay) 501 Ce R HI YAG R AR RIZH B

*x 1
No Gd & & Ga & & CIE & FE 4T I e
a (RAFL) | b (RAFLH) X Y Y
) 0.0 0.0 0.41 0.56 100 100
®) 0.0 0.4 0.32 0.56 61 63
® 0.0 0.5 0.29 0.54 55 67
@ 0.2 0.0 0. 45 0.53 102 108
® 0.4 0.0 0.47 0.52 102 113
® 0.6 0.0 0. 49 0.51 97 113
©) 0.8 0.0 0.50 0.50 72 86

RI1IPFTRHERFHERL 460nm B AXKRBHIMUEN. R 19, BEFS
MER QB E K 100 KRR E,

EETGaREHLRAIFEAT, BEEEBRABESREEKBELREETF
Ga:Al=1:1 % 4:6 fyla]. FEFEH, EGAEBERYW—HMIERT, ICEHERET
Y:6d=9:1~1:9 Julfl, WETF 4:1~2:3GEMEL. cd ERBMLLRZER 2,
SENRNBETFLERMERAOTmER, GdERENLKRELE UL, ZBRYES
win, MEENSERE. 53, EBTRERETHNEEEK, ¥ YAC &K
FHEF Y5 GdILERRETF YV:6d-4:1~2:3 8/, A FH—FZERAEARY
i, MR- RBUE BB IR REB BRI R ZRE, thit, FH YAG
ZRGETIYE Gd LR ELE V:6d=2:3~1:4 6, BIATMIM—Fhal k(R =
BHJEMRE_HKE. TH, FHTHECeARBEHRE)WET 0.003~0.27
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B, Al k% —RERHETEEEEE 0% LL L. S8R 0.003 fIig, WL Ce
KD ABR B E RO, UEBREEE, MR, FXF 2, WRE
Rk

wnLETiR, EEFLL Ga RESMAMT AL B—a, THEREEKERES
3y, MFHBLLGdRERARS YH—&5, WFERCEKERKERS. AKX
MR AR, BIELETREE. A, KA 254nm 5 365nm H)iE,
JLFA B RY 450nm Y35 B 8 6 R R G TR LED JERIBH BRI E . EE K
K#— P ESFRAREEAD ESERCTHELTH Gd HRILWERRTIK
ARERBREACRIRICWBEFZMSF.

A, THEE 1EDTHASERENLRERRMRETH, URUSEE
WAL B R A R (YAG) &/ LR T FHE (Sm) MABUR R 614k,
A —PREREZIRERRIERE.

EFABRAER AT ERAALMYBERT SHEUDIERAILEYRER
Y. Gd. Ce. Sm. Al. Ga MU, LATHEMI4L 2T & L 378 43 Hh VR 4 17 51 AR VR
EEH, BEABFHFAESFRADER RS THIRMESFEA 4 mmE A5
1, FEES T 1350~ 1450°CHEREEE M E 2~5 DI ERMHF R LR, HIK
Tk xR S ITEREE, . 28, T8 RERANRFRHEE.

fELERFMERES, BREFEHBTUETFREXTIEMY . EhEE5EL
ELREIE, XMETNEAMYEE —UEBRERIIE SRR IILTRLE, Mt
BB EKILETEBEIE Y. Gd. Ce. SR TEBM TR,

— R AT (Y1-0Gd,CeoSme) sAL:00 SRR R BUR S R E A& B T 45 &
EFH Gd, EEINLEE 460nm U EKEFHEBI R CUE. EHTEMELEE, 7
R J B K 1E 530nm £ 570nm KEH S, BRFERAEKBTEKEMNS
B, EEERAKAERT, WEB TG EHRERER, HE M, &
B ENHABRARERBREE. B2, pEE08LT, 0.7 U TEHE,
MLLo.6 LI EAFELE.

— L (Y0 Gd,CeoSme) :A L0 R BRI B Sm BIFEBUR G o644, BN 4 3
med &8, MFEEBROFEREFEBRABEERE. URER, EBTEE Sn
MAEREFE T ARRAKRRKERENS L. HEREM G & 818N
MAEK. FEHE, Bincd SEBMEABEAMRACCHAEFTCEmARN R

18
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BFEEFESL, WERLXEHE S MHEMNBEERFE. 4, HAFIE/E
FERE M —RAEXT T 450nm B 6 EFIE (25°C) TATEBI M R S R B R R A E SR
(200°C) TR ARG EARRNE (%)

Sm & & r 7£ 0. 0003<r<0. 08 JuE & 4F, Rk, F{FREEFFERL 60% L L.,
ERUWEE r D, BERENSEXESE M. 4, EREERr X, WHEAR
#, BERFHESEME. 5, SnFIEELE 0.0007<r<0. 02 JEEE A4, L {FE
FERFMEIE 80% LA L,

Ce & q BIFTE 0.003<q<0. 2 VG, HULAIEMX RIAEFTERL 0% LU L,
AL FTE IR R A ERIEAEL q=0. 03 XA EAEZEHN 100%EHTY
RIERE.

Ce HETE0.003 AT HIE, B A TR BRIt Ce BRI R HHOEL,
TR F R, MRH, 0.2 KHE, BISRERER . b, FTiSKRERL
RIEATREHRNEENRE, AENEUFAAOREEE—BREEU LOKE, &
o3 B R

EEARAPRAZRE S, HEFES AL:Ga. Y. Gd 5 Sm S EARFN ZF
EL BT (Yiop-o-rGdiCeaSme) sAL:00 EBUR SR GG ERAE A . HUELE AT 3G %t ko
RGB ¥ B4, bbb, WA B EB T AR AELERIEALERRAETRE
2H.

(RFTTH 102, 102)

T HEmME 1 58 2 B ERTEAGT. ZEANKCZRERA
MR TR U ELRARA R AN R RTINS
WA FE. FHEKLRIINEY L SEERIITH 102, 202 £ LL MOCVD 5%
¥ InGaNE MBI REF BB T ER L LB UK B T Hl 6k L7 26 B 45 MIS
B4 .PINEAEPNEASHNRARME. BRMERNFEREERERLTHEN
Wik, TAREEZHRENME LB &ERS KCHEKEMMRERE. FATHE
BEUFEESREEEFEETHRNEEN A —BEFHUEE52EETHY
E. FHlR, EERAS, EHTERETCHFEEERN Inf CaN R —&
FHME, BEABURARSEA S, FHEENRACREN R ZIRERME
F.

EFERARMLREY L BHERET, ¥SHERETHAEEA. RE

19



97196762. 8 oM P E15/32m

A Sic. Si. Zn0O &M EL, B, BRFFERHEEAERR, BRESERFHARLL.
%2 GaN. AINEHIEHER PN ESERTHESERFER L, MLl mXEHREA
WAL R UE. AR LR HREERBRAEYRETENETEE, AT
R AE I BR A RN B E GAERES) N R ETE, &EFL
Si. Ge. Se. Te. CHEEANUBEFRIITEENSI. B—HH, EERKP
RIEALEL ¥ FAE T, WHB 2% Nn. Mg, Be. Ca. Sr. Ba . P BEIBIF|, Mo,
BRI EY LR EH TSR PRBEAMLUP B, HEFESAPHR
BERFE, Upm#t, FMARESFHERS S5SE 7R RHETP L. FIA
Mz P NBMEMEALFRERAFTHE, FARBEEETEREESES
KB LR BT &4 ik

BE, TRAMNAMREESWE TS, AT ENETRE, BIF A
NVIEIFRERRFAE RFANNRNSAHEREREIHURE, MEXS
RE A EE M EEAE TROBRAREZ (B WE, FRAS IR A DIEE
TEE, BULFRERMERERRFSFVIEIRSGE R, B, BB B E L
RIMLE Y B HI R KT .

EALEBES INEAAZRERBMBARTIENERT, EEEBE5XER
FE T B 8 5% 2R LA K #H IR 195 46 S5 T K R O Jo AR B R BB K R B 7E 400nm BA
. 530nm BAF, WETE 420nm LA L 490nm L FEE. I T A3 E KL o4
58 EAREEMRERE, FHHRRER 450nn M £ 475nm LT . B 4RH
TERES 1 AARIEEZREN — RGBS F. FREIRHEEZHRE R
B 1FIRII5I&E, hEEREHALHES 1 HERXETHEABE T E. £E
45, B 450nm Mm@ E R RERTIKR B KOG THRIRN, THEFE 570nm Kk
W 1 A9 R 0 ) R R T A BURN SR BUR o6 R Bk

P16~ T LAE 1 it 5 {8 465nm B & LED (R o) AR ARG ER
KEZREMTLUNEFTRTGEE. FRERARIIRACRENRLEH TN TE
BLED BEMAEASRABBEMNAE SEEMESL LM S, MFIREA
R1PO~OMKNE, TLeARSECEERPREBUEEL HA AT (B 16 F
mEMEHES) . B 1T RETEHBRRIEZREFREEETUNELET
WHER. XERCESERUMAN THEAERENMMIENERT HLRE
N. BB 17 A4, BERAGHEE M, BEIER AR LR, BFRDHiE,
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) B T 5 8 LED.

BeAh, AR B DN R AT PR AR MURD B SR AR R G B R S TR, R — HAE A AN BUBh
KIEP R T REE, MRATEBREAAEHNELDRILEY)FTHE,
T [ B AL B L E WU R ek, ROAGBAFEMRE. B, 8. HAme5H
WESHRIETTIF. B, KEBRER RS ERRIATHRARD SHE R ER
TR Ah 8. BRI E A RO AR ZIRE .

UTHAR 1 EE2HEA-RENHMEHESR.

(S PEEZE 103, 203)

fE S tEEL 103, 203, TWAEBMEME., HERE, BSESHES SN
ERE. BHMEER 0.01 £/ (#) (en’) ('C/cm) L E, BEEH 0.5 K/ (F)
(em®) ("C/cm) » TIEFRBENVMRIE, BRIFELMWERTE 10 KL E 45 5K
AR, #5512, BIEMAR—METEERAGCKNRETSERE, dT5R64E
BANEM—FFBIEROREKRAKAR, HEEHELAS THATKNE. B
, SHEBLZMNERN 25 HKUTREF. EASBEHEENMRES. W,
H&. G%¢RE5HEE. ATHRABMME. BRAGMREZEEERE, 5F
FIEGHBEREE, NAASMEERETHNBER. NIESRESILER.

(&% 5% 105)

252 105 R BHIEES 105a 55145 105b AR, TEHF 105a EUIEREER
BEEAAM 12T ERB K. HFEERZ AN KA R FEBAMNUTESIL
REARNETHMILEBIRNGE, ATHEEAANRERMEER, UL
MEXRSHSEHURBEENEEME. L, EHEATHRE TRESILLE
FITE S R B R R RE T RAEEATERT, MEREREEHREELS
i, BTFHESSRETRRS, WA EREEREENHMES ZRE
B BTG Rl S AT BT . FRiB Rl ST RISEN Rt R A B ERCE M H i kR
K ZHRE, LABEIHFREMIAR.

RToM 102 538 105 FITE SR 105a MBS TTHRERE. EXAH#E
Sfhimie SN E e EREE. i, FRTEARTH (BRMERNR RS,
R SRS 105 X MM TE) BT, ATEMEREETHE ZET
GUELENSE, TEHARE. MERSEREMEE. i, ATRERE
ZIRERRRARE, BRFRETABERTERMNZESILNIERREMREDR
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TEERERNAE. HIEROREEERIT N 0.15 L4 £ 0.85 LLTF. R334k
MESBEEEN N 300uQ - BEXUT, BEEH Q- EXUT. £F5|L LE8E
FENRAETHBERTHREELTRE, FIERIFEEN0.01 F£/F) (ca’) (C
/em), BWEZEH 0.5 F/(F) (en’) (CC/cm) L L. WENERMFMMEE L. §.
BEBRNE. BENHA. ¢BHERNEE,

(K514 106)

N514; 106 LIS B BEERETRHESI4% 105 LR ERNELTHE 102 —F
Mk, ERACRECRESZ ERFTEANARETHBELT, AREL A
2 106, FMAESFHEMBEEFEHTBEMAIZATIZ. P, BANREIILE
7, MU TEASIZNEBERESRPERKXRMK, TRARNEEGSHEHE
B2 (R A (R BG AR IE S e tE MR R (0 e, BN S5 S B ERNRE
K B I W EAE 65 LA L 105 LAF .

P 512 RTAK BT BRI TR LAE PR BUAE M 46 L0 TR . 518570
TRRGE, BiF#—SEBTARE S RANE, %557 S K AR S 5w s
.

NG5 SaMBEGNEREESNEAL AT RFNEEESSaM. Bk
R FEE 2h 300pQ « EXKULT, BEF N 3uQ - EXUT. WEMREGEHME
B, §. BYHE. BONFALULRERS. £. BHE. &, #1%.

(BREH 101)

WE 101 REEMM 104 P AMRELTETIRMES L, RELHATE
1S, REFARZRERICTHHRAEHAB R LE. EHRETHA
B ERAENFEMIE. REME. ERSMHRERROEEMESHE.
HEXRBEXRREE—EEET BABE. REFERAKEDN. Sk, 848,
FHRES. 4, ERABMBURKEEERET, THERER. XMHER, T
—HAEEE, —ARFOBERAGEERRBREERHIRIEZRE.

(4 1 104)

M 104 BF BRI 102, FHELE 103 55HABRALE L%
B 101 HRAARATRIPOTIGE. FLRBES | BEFHE—SEFY 8RN TEH
88 104 o, BMTTEMEKERAETTMH 102 FIEHEEHF N ET A, B4 104
ERNAZREFRE—ERKRBRATHMNRARE—HT 8NEHEDEE. H

22



97196762. 8 oM P E18/32m

B, B 104 BEALERRK. #—FHMEGR, ERRLERMNERICT N
HEAMERRE KBRS . HEEMH 104 hERTFEME EBENR
RPMEERZANBE. (EEHEM 104 TEMEAMEERENIS. REMNE.
M IESHRENROERRESEE. THEALKEN. K. BEUESX
EAY 8GN . ARABRFH—SEFMEY B MRANEM P B R LR
Hetk, WE, ARPAEEFETEABRARAEETRES Y, URTFEMHES.
BT EREABRAK A TELNES, TH—PBRUTA. FE, BERFSE
ERBEH MM ZE D b5, FRASEARBREE WIS R IERIRER,
£ 5% BE WA R KR ARG E, RAXFWR, BaTHlER
SR IR FHZWTEESE EREMNREZIRE . RI\EXLAR, HTHEFSH
-, UEFFAMEREGREAEEGESSRER. £4KHAS, FIRAELG
TEEVEASEAR, TEERAMMEESIANECEECRTAN, R
AREEANE. B, RAFEBRIILPIREEEKRHIT R L, FERMERSE
EEE. A, EREEGRRENT BAEERERIL At WE AR BT
EHANER. Biit, BREUMERMARBFRCEMEEA. RAETHEHERN
BT 430nm A EME, BEFEFEI AL EFHEIIETEF.
KRS 2
EXRERAERNEHES AR - REFTHEETALERYES AT
HRERRIETH, WEHKRIESFHRARTRTRE, FEHSEMAEILAR
AR ZF L ERRBAB ARG, BiF2E UMTEHNELEABEAaREN
BRRIEERIEAARBE T E. Bk, THES2HENX_RENFEEHE
FJETCFBT K LED MR B KA R BIEAKFTBHAEME, ol E T RE M
DEMREBETERBNBAERECRAO KL -RES. EHERT, ATFEX
BKBEMRETTH, FRARGKKRENKE, SHTHEAREEREKN
KT RAEBKBEKA T, AERERAEZRENRLGEE.
MAXTREEME, TEHA &KL (ReiSm.), (Al6a,):0,.:Ce (F
0<r<l, Oss<l, M Re WAZM Y. 6d 5 La Tt B> —F. B THEKELEBER
e R ReH R, BIE A BT m A B B K 814 5 5 A0 BB S DL R AR B
SRR TR, POt tlRbRE, HAEBHAEZRERSEERALECE
HERAZEREOEER, FAREHRERZENELES .
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LA 2 BFIEEURC R GE

PR A SE ML AS 2 MR e AR BT BB BUR DR ik

ELHRE2F, mEFR, RBERAREEBRERAARTRNZHU LK
CASHVE A B BUR e R e k5, U BEFELHERE 1 A RMKR, Btk
MAERFEEEHAES L HERE.

EERA 1HE, BFUNRBEAT KK S AEMMRELERA
RICTTHEBEFER I LR B, #OF B A8 R s = 1R 4k B w3 1 A% 5 4%
. XM AF R EESRBUR RN, BRIEE. HESABR
FICRRITEIR . RLEE A7 S RAEF AR AR, Besh, SLHEA 2 SR F {8 f & 4F,
WERNBR S AMIKE. LS 2 aTEB TN R TR BB HEAT
ZHUERAGHERE Bl FNBEERETHL T URE) RIBFE R AR
x,

SRHRA LERE, Ul EEMTHERES 2 REZRE, WA —FE#E
SRR (Ee)=3Wkem™ LA L 10 Wken” LU F M BB R E M, EBEREER
BERET, LAFENEAMAEERTHREAEZRE.

5LMRA LR, SHES 2 FTAUGELNEZEREE R B4 (YAG
RN, ATEEREANEN, BH. H5KkH KRB, BwE 5A fsL
P, ERES2ME—SABA RTINS, BEE LA EE T T 450nm b
W, HWE sB L&A, BREHIEREERET 510nm ML, Eia
EHE LK ENIET BE 700nn. fLEIT R HEE R, 7TE sa L%
Fim, EREEA 25— UUEEMREEA A RRLE, FEEG TR EE
T 450nm, B RJEIEEFEE T ME 5b MB LT A% E T 600nm ik, B BLEIA]
EHE LB ENAET BE 750nn. AN KA RETEARENL.

ERAEAMAARK YAC RSN, Ul Ca B AL I —H 4 RERHHEK
EHEWNES), HUGE/H La BER Y H—HORELXBEKELEMES) .
Al B Ga BB HEZERRKEMNEE R KB KA Ga:Al=1:1 &F 4:60, FHEH, LLGd
5/ LaBHYM—# V:6a 5/ La=9:1F 1:9, BEZHY:6a 5/ La=
4:1 £ 2:3, BEHREEAHE 2 ME, KERANMSHAMLEARH NS, BEbE 6
LA EfiE, eSS SR RSN SR,

XFEBUR R T ERALL Y. Gd. Ce. La. Al. Sm 5 Ga fEHEEHE
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UYEEETHEUNENYFAENLEY, HEAEITEILELRETHE
B, FEUNREAY . EMES5EAERETMEIEREER, ikisi
Y & BRI R R — SRR RS, MR EHBEKA TR
Y. Gd. Le. La. Sm# LRITTREM TP . BIEABBFNELZFRAUYTE
BRATMIBMAHIRF, FEEFSF 1350~ 1450°CEE T E 2~5 /> I} B £ 7 5115 4t
Kb, HREKPEREMER. K&, 48, TR, BEELFFUHiE. £5
ERERET, ARARZFHUEUSECNLZEAEARTE BRI REAE
H, #EBEGFHRILE (FNER)FH. WU LRARRBEFEHAEBERT, &
BEBEENARERNEESE, MU LB IREERT, IEST
FERTEGERERLRE, MERRETUGRAE. i, R aHRIE
BEERT, ®&EFHEE LED THLRE 5 T 785 & Bk KR WOL R 6 8 5% 64,
HEH LEDBRZARE S THERKEMNRECR KR ICM T A, HETHERR
WKt

bR, AEBREES2HNAA_REFEALBAIRAMO MU LEZERER
ROk, AETTHE—MAREABTEREANRAAZRE. B, 54
RETTHFREAEHRAKKER 6 InBZEMALKEB i ENUERR
T, B REHRAERN MU LB REARTECAER, BIE 6 8 A &,
Br. CREDAMEBAMNMENNE—RIEE. LHES 2 7T{EB T LED .
RAEHHERREEEMNPERERFT. FHE, MNT LED T kLK K,
& BhTF BIXT R I th e B R4 2 LED RF R BB KNG, BRI
K BERADRN R ZRE . s, TR THERRAFHRCEK MRS
== B i RGB R BRI R 6 R .

o, BTFERES2ANEERABARVACR) KGR HAHA4A
B, MERESIHERAZHRETKEASEENRX. WH, THEE1E52
MEAZHRENRCRNEE, 2HRAGCRERNTHE. ATFHREREADR
FREKBRATHFAKPBERM KRN, MATHERKR. s, THRIHEHT

HEBAR K B KT KHERN, SHHBREATHNRNMYEREEDN
WEIRRAN, MEUAFTRENYZERERRE. A TEREEZERRE, TEH
Rt B8 LED Joft, (BT3GR & H A8 A% LED nfrfiki, A4
BREAEZHENRERE.
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(HR & 66 UR)

B 7 RAAEXRTERPAM S — KRB SOERE S EH T

B 7 FORER B IE R R E S 701 Fr & LEdl 1 58 2 Fr AR B R %t
fh. B, BRUERRGCTEREEARGHERBTIECATHRE, Nad IR
704 55t A 706 BUERE & .

A, EF 7T NEREICOCES, Rt 102 BETHAEESFHG
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BHRES, SEAT-RZNERTBAMKTEEERBEANER, kb, &
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HAG M R B T RUE LR R OL T 15| BHEB AT IR & B 56 K 3F
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KLl ERTHIREI S 1 SR AR 2 LB AI B A 40 EE 5HEM ALK 100
EBRBAEAKE, BUERAFEARBERRAETHFMORES L EAEE. AR,
B S HPTEA B RETR AR EBE KA LU 130CE | M. TG
RN LR EE 120 EXA TR ARG HIRBEMM. HE, FFRREY
HUERLERA T LR REMABRARAGEN TR RE, Wi—
ERFRAETHEABRABRAKAGER ETFIBES . K ELKRBEN
THRBENEEERECHERENIE. EMGRERAEBEEIESR L RE LK
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MEAEERhEME. RAPAURHUNEMBE LR CABEEAA PG HY
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