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B R R B S SRR RS, BRGNS HEE.
[N E AR BREYE BRI AR AR MR BN KMAES, FIEEE e
B FHRBAENNTHES, REFBBTRORRAGILUS, @i R4 R LR
BRI RIZRE,

AL LR K Bl B B R AR B LR ST IROR . ARSI S, 2 3IF)F BARE
BRESHABERNER, FRGESBESTESHERRRERNES.

1.1 HESEIKRAR

BEFFRBAOARNAEISEREZOEMEEEAR TR L. AREENEEREZMN
BeARE

1.1.1 RS5R6E
HERAN—MEE, BERREERE. AXNBERBRART L BMBE RN,
1. Feayists

HB—MU RS ERFENYR. BREEERNAE 1.1 Fix, Pkl 380~
780 nm (nm FFLAK, 1 qm=10" m) HIBEBERETUHEABRERREIN, EX B
WA . TREHAEZEBETU BT R AEE, wE 1.1 firn. NERTUE
HARBE KT RASIRABRARMEORI, BKAKIE, Kkiae. BE, &
B, &, FE. WA, K6, R, BEEANRMNAREEA R —F 0.
Fltn, FKK 400nm KL, HANEEMRK; BEEKA 600 nm LA AHRBEMKIE. B
MEW, HXERRE MU, —FHKNE—EIE—FE. BRI LERIIER G
FHHERE N, NHRGEAR, TRERNFAEKAEESS . W, HKH 590 nm
RIAE YA, DUESELFSEK A 700 nm MK KA 540nm B CIRS, ]
UEESEREXHARMEBEESE. Xam, KBEXTETHRERKNTT RS, ARMK
FHEHEE A AE., XMHESLENHEEXETTUHEAWHARKO., & BE=MHB6X
BETIEE.

2. YRR E

M E DY HHGEA R RRIFRE: —MERCETERSE, Bl
STRNGEULAT . KIE R IRE A B A, KB dL R ErtEsshE, 6l
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MBRBFR BB EEE BMKIEHEE, FRELEHSE, B—FHERSREN
MYERT 2TMBE, NRESMAENRE T, FEFHBE. REREHEHRRH
TR TR E. KRR, REFBHSE GRS S ERE. B, R
RGP EERNRABE. B, EBRT, SOKMH 8RS S KTk
WAL, B2 E: O RN AMEPOER, BRHMSEnY, E

MELE; RENBZRHEHBARMEL, AUEAE: EEKERERIRN %
B, AMERE.

R

£ ERBE AR —‘ IR XH&K THHER

WE 10°H: 10"Hz 10%Hz 102°Hz 102Hz
1 L 1 1 I

B 3x103m 3X1072m 3%107'm 3% 1072m 3%107m
| [ | 1 T

|

&

[t
1l

7N
@ N ] RR
/AN {11}

780 630 600 580 510 450 430 380
B (oo

Bl HREsEEE

3. RHEXE

HT Y& E2MMAE L 5 R R P —WoREFTRLY, RkYiEmsess
BEEREEREX. flin, EERAFLERINSETRELL, RERWECRERAAH,
MEBLRAR. XERERIACEFRELIES, OB T2, FUTRT EA,
AEh B—AYEEDNT TEIANRESERRITATEINHEEERHRY. XEE
RXFERCREA RS A —F. BRI TREEREE—5, fABITERRIBEE—&,
Bk, BT THEEERE, R0 TYRRERL. AR, ARRERHNR—
ke, KRGS RERE.

VR EYRE T REOGERDLE S AN AR S RN, BABEMMERNER
Y, BREBEGHARN, EMNERNFELELZ RN KERNBSHEAREN . &
TERUNAESXEAEVINXR, BREAEZIHRANECRREWHEEES, U
BATENEAEYT B ELROESX, MLIRHEMRIKAE. Sk, EFR LR RE
HETZ&—KFrE: A, B,C,D,E AMFAEN B AR, X MR IR EREE 4
M 1.2 FiR.

R T RS CERGERESFARTENES, FEYEEPIINT 45T BN
o PFriB4ext Bk, REBRARSNEAES, BB TE2BRWASAHEEEFYE. S04
S RAKIIAET, EREBIEST RN, MEGEMERIMASENEER X, EX
FRAEES, BN BERAFAN, XEFIANBERS, LRI TETFREN TSR
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WWWMW
SRR RN 54N B A MABE—MEE R B AR YR, BELZan B A i
BEEDZRMER. CERASHEE K £, ARARSECENERERE, TRk
WEDEES Y, EHARAEEREITUE.,

i L 1 i L L.
400 500 600 700 800 900 2 (am)

B 12 SRR IE e R 2 A

E b7 _ERESE B AR bR A IR 0 R AR .

o ARE. BiEH 2800 KHBLABPITHRRAD AXR, THAREBRBISHSFAK
KEBEKRHRX, Bm ALRHIBLE,

e BAR., ARMETFFAMRIAaRGHR, EBAH 480K, AXTBFFTAHR
#leE e sd A LBRKE.

o CHRE. hABRAMETHARARBMAGHR, &R H 670K, LA Es
450nm & &K, AR CARBMHXBEE. NTSCHEBELAT A CRBRESIFLE .,

e DHRR., BARME THRIMNASHMARES S FIHRBRAKX, &84 6500K.
PAL #1# &0 & F A D ARHAFALR, HELRMAR LAEZ GG ERTLEZAD A
Re§a L.

¢ EAR. MARRE—FERNFRTAL. CHLELEIARZ R/ FHBL
HKFHEL, ETRANEAKRAERAESEAKEAIFGIEHSDE, 84 5500K. AFLFHF
A2EFYHFIRAALEE LR, ELREAT HLEEFPHITFAET IO —FrEEHER
R

1.1.2 BREEMSEHO -8R
1. ARBELSEESE

VB EFERRE. RESEHAEEKAEEDEES NG, BRET MWk
FIgE. AL AN RENRE B ARNEBSEWR UERN. ARIEE
ER AT oL BRI L8 RS TR .

(1) MHERERE

MERGERIBAREFEAREPNEANEREE. ARREESRAEK. XK
AR R BT ER R, FARBEEAE ARAMERBENEREREN. Bk,
BEE KN E, MIAXMBENRERE, AN ZEABREEAHER. SMEAKL
d, NIRBBBREHEKS, HKXE46E, BRUEESE. B, ARAKKOEEER
BHERMEERE, FEEMEHNERETRAN. FlnEFHRNEXESE, BXKiE
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WUEREEFEARES. HK, EUTRRMNAEEEAN, HTR—BEKNE, DR
A—HRGEARNIEBREOREARNG. B4, SFECRAN, AR R EE ¢
AFEE . NIRX AR ML R BUE ML B 1.3 iR, MiZsi T B B, AR
FMBEARAT A RABKTHEE (G KMBRREER: NEKBRENES (B) %
MR RGN : MEKBEKOAE (R) MHERBRER BT, HESMRER
B

L 1 1 1 i
400 450 500 550 600 650 700 A (nm)

1.3 AHRSSAS [RS8 R U 2R

(2) BtaaHEh

ELESPNRIEARSEABBATT WS HEED. NROVIMNE ESRHMEam, —
ORISR, R RER: By RS AN, EE RS,
REH MR E LB AR E D, FTUARIEEMTHOPEE N ETHZEAT NS
PreE . HEBRMECATHI —CRBES, ANRIEUSPHA/DNRIMES, e
PHARBMERE. Fit, BEARMNEEGSERRENAA (4.2~6 MHz) K6, Wfe
FEES REBRENHH (0.5~1.5MHz) #HITEXE,

(3) BT

Eh b, BREBRRPSMEERERMAERIBATREN . RIEABNE B
IR MK, EREBAEKN, HRAMKERERFERIIEHRSS, REGEHRLN
HEBREITLUT . XREBMERTHRESERBEGS REESERBESHRTHRA
ik I8

(4) PLHEH Bt

ARWERE - RBRE—IREEGN, JXNMEAHERERE, ARBUBREH LT
BIVER, TReRE—BREE, REABIEEL. XMINEHREAEE B, EREH
fEtE. ARBMEEERREAN 0.1s £4 . MRESEERIMERFIAKKE T, FHIESERE
BB R ERE/NT 0.1s, BiFTLMEFAFRBIRLFENMET. BEREMBEXANHEETR
ESERT.

LREpTE, ANBRPIPERE RS9 4 LU R LA

O ANHRFTE BIME G RAFE IG5 E B FIRE NSRS BR;

@ AHRXT AR R R R B AN

@ ABEXEAMSHATETNREN TP,

@ ANHEXTHRIE B BB E B RRRE .

ABRPEENEFENEAENRSN AR ST oEEN. BREREREER, TR
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Hit, EREEEEGH, WRAUKEEERERMKIERY, RESERHRNES
BELATLLT . 545, BAFREX FRAYRREEY, BREMREAS RNERELEE
B, sl Ruin] LUER 6 BRI R 5 B4R AT 18 MRS

2. MBEZEXR

ATHARNBE—FEA, WEETHCHSNE. BL5SRIFH, FE—MZEt
MR LSRR, ARANGHRNE=MERRER. 2. GANGHENERIZEN
—EE,

) BE

mﬁﬁﬁiéﬁ¢m$AWHTm@AWMﬁm%PEE BRAMRMENRE RS
HLRHIIRISUE N, Biin 100W KA EITHIEL 25W M BLTHE. R4, EESHEENE
HAEX, BEMAREBEEARKEAANRNTEREEERNFAN. EEHNE 100W K5
BLTIEL 100W M ELTHER: 100W A EITHE 100W M ETEE. 2EEEE 7
Y (8 A) FiR,

(2) i

BIRREEEEMEART. flnat, S6,. i, $ESHRIERRANANE. BE
HEBRXARTH, TRBEKHNEEREARNFANENE, BEANERRHEHZFE K
HIELBIRER . TR KBRS, #aslREENEL.

(3) M

BHAMEEREENTENEAKFRRER, WHRAKKRKER. EHEEEDPROL
FAFBPREN, EERAINBRATFZSERKARNHARKNBESH. AHRMEREAE
HEAXMBETD, EXFSHLE, BESEER. HTR—IERNEEN, HifH
e, AtE HROEREK FeslR. £ CRNEEXPBAE:, SF%
BRI BT B Rk, AR A AT LB AR R V68 B Y rhIR R R . AT BE 2 100%
e RE BXRS, MERAELRKEEEE AT,

BRMAHEMNESRAGCE. BERUEHETECRKEERR, AT HRERERE
B, COEEERATFE F (8O £x. aREES, #RECERKNTRRLXEBNE
EREE, BAaRRAEERERNRE, FMEREH.

1.1.3 —HOBRBSEG
1. ZEBEE

MIEATRE LRI A, BRFFHAKNEFHEE, LPRAUHE=ZMREU
ARKLFIRETIAR . RHEXMSEEHN=MAENHREEEN, X=MNRERB=2E.

M|BARBZEMERE, ERCERNTED, HFFBERKERRY R RIS
EENRRBERRYHFANEERE. TRTUGRE=FES, BEIIEAR LFETR
&, USIEARMEARE, RARRAENTEREINENLEEZNE 1. BRIEXAFEL,
ERL—PERERNEE—=R6FE, HEENEFNTHE.

O =#6EEYE. BRATHEM —FMBAHRTURIBA=SANER, k2, H=
AEEEE RS TTUBBISE RS HES.



c% 6 HELAIRE L §15
P/

@ =ZEAMMIIE, SARGOTEMEMIINZE, BT —FEE 8 REE
M EARETE, FURAR=HAMEREET.

@ =ZHAMEESHE. SR AMBEAIE, RETRSGNGAMGHEMLE.

@ =EAaKSEn. BEAKNEESTEAREEEZH,

SEOKEFEARM K, AR PEAN=RERa0. 86, ¥fh. HIEER
NIRRT IX =B E R Rk, MAAX=MERESHNITREREZ %R, 55, X=
RN RN ERE, REMEBET.

a6, A, BERMEIERKTERE SN 204 780~630 nm: £#%4 580~510 nm:
BN 450~430 nm. BT =HEKFKERNFEEEERN, FUERF ERE T =g
O ERK: 46HE% 700 nm; SFE4 546.1 nm; H K 435.8 nm.

RIE=FAFEE, FHAFEZEEARNBENEXREARR. AETETWNNEMHE
&7 . REEAFAMEESMEEAREN=FEATHEE, PTLUEREAEET. fH
URER, BEHEATEBIAFREREN=ARE, BEHERR= NI EE ST,
T 7 AL th L E A SRR e, HEESEHTN& AR EE, [FUE
MEFMEHNES, —BAFREEEEHEN BEULINEARRREZ —.

2. B&x

F A = E AR H L FR & R IKE R &1 7 iE R
BEE. REEAFHREBAENMENBEE. A28 EF
AENBAERMBIBEE: MAEREEMIFEHNER
ERAMBE A,

MR =REARBEHANL. &, BEOLRNRES 3
HeF#HL, BN —ERFE-REEATE, =&KAaH
IEEE, wE 1.4 iR,

HE 1.4 FUAEH
ARCERE S SR e
FE+EE=HA

LR - 2]

e+ RE+BEE=-HE

A+ HF R+ FE+ER=Af
FO+EO=-F0+ RO+ =1
B+ -+ A+ G EB=0f

AT, WAFEEIRLL. & BE=EEAHTHMEETUSISMER. HFHEE
EMBRENEEAN, NWRIEXIENFEMBERIENE. FlnaeiFan e,
FEMEET ANME; BERNBEGE NG, B4, HHECRHEINESBMT A% RE?
HE W

B 14 =EHGHNREE

B+ - A+ S A+ 0+ B E-H A+ A-RE 0
KO+ H OO+ O B+ I O+ FE=-F B+ A=RT
THAMR G TIEE BEMMEGE. FRAAMBEE. K e ik fn AL 2 A8 b
. X =R T,



