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Luminescence
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Fluorescence and phosphorescence
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Yk BIZ BIFETASET, BEZ T A B i BAAE MG I AR
NP BEICRYEIBH Z M —FES, MRS — B
B R AL G TR 2 DS FRIERE , AR AR R SBRT R & 19k
RABRB . BRBRE LG REEREIR T 107°s [ & e m sk
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3. k#H
Phosphor
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MR T RO R A 34
FEBUR AR s
AR SR B SR
WA X SHRBUR AR
LR SRS .
MR R, ERA:

0-Vigm -V A, WEkERiERMTOHREEE

%ﬁﬂ,R%m&%%\m%%\X%%ﬁﬁTﬁﬁﬁ%ﬁ%ﬂ
B, HREHOCREENMEZ—;

Mt EBHmAY, i CaS: Ce;

S R E A, W Y0 ¢ Evt, Y08 Eo . Y, 05
B, FERESREGETGITATOER, M Y.0,S: Ev'" EERE
o, B LR EH s

REEEh, f0 Zn,SiO, + Mn®" B A FOLLT FIBIR ST LB HK
FeHrs

BEmsEL, #Cap (PODs (FCD : Sb, Mn RIAT R AR
I P26 5

smFgth, i (CeTb) MgAl, OB =HEITHABRZHNRE
RKIH 5

iRk, Y (PV) O, * Eu*" 25 HRITAFOEH s

A KA, fn BaFCl : Eu'™ 2 X BHRBURSLH#

&%%%i#ﬁﬁ%m%ﬁ@ﬁﬁmmlzﬁﬁomﬁ%&ﬁ
B4 e — 2 R B IR A ZE R A S T R UE AR A
ﬁ%%ﬁ&%%mﬁ,%%uﬁéﬁw,mmﬁﬁm%%%ﬂﬂ,
%Eﬁﬁ\m?‘ﬁﬁwﬁﬁﬁo%T%E%%%Mﬁ%ﬁﬁ,E
F%%ﬁﬁﬂﬂ*~%ﬁ%%%ﬁi?ﬁi,#ﬁ%%%%%%%
g5 ORI R T BB MR —E R ESR .

e S B S FIA I R TR A Y SOERUE ROl 4R R R
MR . SR RN B AR AR B BB, 5T
p .




¥—F B MBI

R NP IO R R &R B R B P A EATT IO .
4. BEKE

Excitation spectrum

BRI OB AR BRI BR T » A RAI3E
— RGTEERAE IR BB R S BB RRR . R
S CTE T LAB RE B 5% R A B R BT R B BOR GB R YE
F 0T LARA RE R 56T 2R BE S R R BB S

5. ZgfkiE

Emission spectrum

EEGIERIE R B B R EWEAET, RSN
ARIBKICH R EB R 310 . 2RI B Z S R T aY
W HEEEH ST RBULNER R A, X EiET
XL KPR NI E K . ERRERTOLT SN E BTG, Wa
— BRI R BGIB LB, FRAEW, EERMIEL. W
T BAERI ROCAPRNE B R AR MR . X R SEIE IR L& bt
JEHIBER I RAEEIFR N OGIEREE 2 B (Spectral energy distri-
bution, SED),

6. FEE
Half width

JEI I E R RBE ) — R BT RPN 2 25, OOk
EHIRRRITIEL, WA TR, MARIEISRIEE (Line width),
KPR TERE R/ DR B RS GES R AR

7. WRYTHiE

Absorption spectrum

LRI R B Ko BEA S5 63K A 2R AL FR 0 Rt
UGB RSB Rat, —3ogR S, B, —3aE
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Diffuse reflection spectrum
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Activation and activator

SRR SER PR ) R PR R M AR T R B AR R BB . FEAO6AE
BHOE AR P ISR AT, RS LGRS, BT X
BREE, HFORA BRI EOCIRS KRR A K, X
&> PTMARZEFRABIER . HAWAL 2B, B
HEZN, AR AEABIE R RO, ERETEER, XA
Wl ER; AREISSEERN R, EERBRKE, RENIE
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HREW, AREMAIGREE, FRAEE . HAMBIERIR, F
B dmtk b A B i S BB A 20, RO BRIE .
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Stokes’ law

R B ZEDEBR — BB R R T A, AR
FER. WK (BEERD SESDEERK (SRR ZE/HK
MIFEFEN . BERAEHETREER ZE/ D THELTH
AR .

11. ZHrEE TR
Anti-Stokes’ effect

YR R BRI TRBOCBE KRR IR, BRI
WL, 0 R A R EET ROGHERR T R SE R .

12. $24%
Afterglow

WL G B ROCFR IR HE . LB R EHR, 20 ZnS ¢
Cu FERSMEE ZRDERAT G, ROuTT L E Kt E], K AkJL
AN SXEERPRLFR A K ARNE R AR . SR BT IR AT R 3
RIHREAEE, HIEZRBARTER 1020 i 18 55 0k
). R E/NT Lps MFRIEBAERIE, 1~10us BMFRAER
#, 10us~1ms [A]BYFR N A, 1~100ms 8] fIFR Ay o R
100ms~1s MFRAR KM, KT s BFRARKRE. BUARE
MTREEPRE, BERATOUHERBBRKAE, CRBTHEhAN
ZAEANE .
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Quantum efficiency

BTHRERZFSNTOOCTHSBRBM A TR, 3%
TR TR X T AR B 1K B B B i ik PR R AR B
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Chromaticity coordinate

=BRGP, T —F0 SR G5 T FHE SR =R
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R R AR A AR, IR AR . AP RS HARRL 5
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Color temperature

— AR E SHERB GG AR S E—RENRBARSHEN
g mam e bi Al F, AXABEMBRERRRZOLENS AR
B, ffRaR (To. RENRE M BER LN G M ERERR
EL, nLAEER &ML, RABENE. EXhFERAEBRLT
— R PER ST IR @ 5 AR AR T LR Rl A BRI |, X E
JERIRGHRIR, HE SR GG LR BARPUEEE. A LIER
BARHGE ol — SR BERIREERZOCRENGIR, FROVMEXER
(Correlated color temperature) , Fi| FH €2 I8 FlAH & £4 78 19 48 27T LA
fRE R E IR L.
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Color rendering index
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ARG RI B2 AF, RV # ML B a5, SN
R,=100—4. 6AE, 545 0 B 645 50P 0159k B 635K R, K
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17. KTHYRPAR R

Luminous efficiency of lamp
PEICAT B BB TR AR SRR RN . WSR2 & 5t

HCE R L (LAGEAN AL 5 B BT 5 A B 8 D 3 s i
HAWERGER SIE P, 2. AEFURRTOCH I ELKE.
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RIS AT B AL AN GB R B BT ™= A B BLR PR A
RS, AR IERR R B R SRR, B B BUROE TN
¥ro SEBUREA RIS AT R AR KA ZSEH R 4%
BRI

N TR

POCAT A FRZE S 7 4 253. Tnm BY 365nm 5500
S5 R T e i R LG H SR B AT i BT« FEAT BT SESR Y78 S,
FEMARR, 4 RFIBRERIT GRESER 4.5X107°Pa) M%)
BERIT GRESERT T5Pa) . fRERAT I CH B A S X
I3 REBIOCAT AIFOeR . B ATOUTRZO . ROUTRHIOE
¥ BITAT AZOLHR M =2 Q5T RO .

IR SRAT FAZE S DL B T 51 444 -

ENLIUR B AR 888 B GRTTALAR,  LLEEXT AT EH)
AU AT BERY 2 5

AT 5K e DA B 2 A R 55 69 R U 48 S 2 A T T
Mt X EEIEAERFERITE 40~50°C I Bl A EI fe A 5

Besk, ENIMRER AU, TIATRTEHER, FHERMMH
WP RER R HIOCHEREANEAE

WA= B BRI EMED) . FORREMA - RAFER. "k
SRATRPOCRIRTERERITNEE £, ERADRUGERERITHBIC
etk FaOAKSMKRNERS. KR : ERERTERE
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1. pIBEERSS : 88, & (1)

Calcium halophosphate activated by antimony and manganese

%%ﬂ%ﬁéﬂglﬁ%@%%%ﬁ Ca,, (PO,)¢ (F, Cl) : Sb,
Mn @R I8, BRHEAGHE. ATHE. BRCRESR . HEXE
R 3.14~3.17, M MERERABE K A 3Ca; (PO,),,
Ca (F, CD.BE/CBEEIEHR Sb* 1 Mn?t ., #£ 253. 7nm 4E5h 28
BHET, REMFEEARETH. ESENLA: 8B Sb*,
RESTEME K 480nm iKY HERHBA Mo if, 16323
i, AR AN EE KR 580nm MR EE, B Mo [y
b, AR, BEGEE. AIAIAEAARERAN—RS)
ARZ KR, RUARGRMZEH. FRANGERE
6500K Hefa, HWH 4200K ¥, 3500K [ F1 3000K BB [
BRI .

KA AR SREATE.

SRE R HRHITE T, 2FSHEFRSNLEY
BT —MER, @ SHBFRGNLEYETSE—MER, R
7 pH=8 DA L &M TF UM R, Rk, HT B4R IR
Bhl, ST AT BT

THRIE—ENYRGELL, 2 3FE CaHPO,. CaCO;,
CaF;. NH,Cl, Sb,O; 1 Mn; (PO,,, ZEHMEEHE, EAWE
HREHIRS, £ N, KEF, F 1100~1200°C FHERH K, H—

K 80min, % "W 40min, BFE)E AR EE FRBE%R, Mt
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SERZEMH

o A TREESEEH.
R IR R B B 45 BRSSO TR B 0 LD P R L 2-1.,

21
EHBE HtE ®»ae g @ BeE
£ B 6500K 4500K 3500K 2900K
Ca 4.86 4. 80 4.77 4.71
ot P 3.00 3.00 3.00 3.00
B F 0. 86 0. 86 0. 86 ‘ 0. 86
W Cl 0. 24 0.24 0. 24 0. 24
2 Sb 0.076 0.076 0.076 0.076
4
Mn 0. 04 0.093 0.133 0. 196
TR 577nm 580nm 582nm 584nm
&
& z=0. 349 x=0. 398 x=0. 438 x==0. 470
- y=0. 369 y=0.403 y=0.421 »y=0.430

A 7T R A O LRSI AR R S B, BBk SRR
JeE M Fe, Co. Ni. Pb, Cu & BABHBLILER/TIE. BER
SRR I ZEH R REBIR, FRR L Dsoity 5~7pm R
£, XEBERGRT hE=Y) CaHPO, # R MA/N.

CaHPO, W& M A TR . HSEMEIEE.

B R pH=6~7 1 30% (NH).HPO, ¥l7EpHk &M
TmE pH A 1.5 &4 BER 85°C. WAEN 3074 CaCl, 15K
W, BB pH IR RIFAE 3. 5~ 4 MAW T ERE A S BKHBE
PREASSUINE, KBEFF 85°CLL E, ZkEEHiHE 20min, RGHE
30min, HFTIERAK, . . TS CaHPO,,

- B R BERR S S RO S5 T R R B A A — N2
s, pH IRZRIERITE 3.5, VIEFEB R ABAKERR K, RE

LB Y Bl HRR: Cas (POD; (Fog, Clha) ¢

Sho.ors s Mno.os FESEMWT : IR 6500K, @AFR 2=0.349, y=
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0.369, MXTEE 3. 14, 7& 253. Tnm FIMERA T VOLRY EEH K
577nm, FNEHHIRFIMEIL 92%, WMARRHZFER 0. 093, 40W 3
JEAT B BARLE AT 3% 60 Im/W, B354 50~60,

T BRI mEOGEAERER, W ARE TR SET, &
%2 N %ﬁﬁﬁ Y lﬁ@%@%ﬁ%%%ﬁv ﬁgﬂﬁﬁﬁﬂﬂ (Cayg.5 Cdo.2 s
(PO (F, CD, BEMITHIFIIANCEIRE 2 Im/W £4, IS
R .

WATLUIMA—4r Cs =41 Al FEFLIFA =4 Sb B F i
5, DISREEES T HURRSE, {RAE I ILETRE,

R T EAZR N 26 ~38mm HE%EE RAMARR LT, 2
BRTT A R R — R eH .

2. AREEREE : 8, &

Strontium fluophophate activated by antimony and manganese

3Sr; (POy)., SrF; : Sb, Mn RH@&EKKMEK, SHRE,
FE 253. Tnm FAMEBAR T > ARYE Sb/Mn JHLBIARE, 7=4 KR
AT, WNFEEEPFR A 554nm, MR FIER 92X, WK
IR GTERR 0. 146, FOLITRIRAABERS 86 Im/W, EEATFY
EFICITH . SRITE S RBERRES © 8, FVOHHML.

. BRISRITRZOLs

L. 3BERSS

Calcium tungstate

CaWO,: (W), HfamK, tHXNEE 6.0, FHMmEKR. £ X
S, BT HRMEESMR 253. Tnm R T ¥ RBA KM Kbtk .
ERBEIETOLH .

TE 253. Tnm AN IR T R AN, KECIBIEHE K
FE 423nm, A FEE 120nm, @ARFE x=0.171, y=0.116,

TEFIRST IR T, BB IE 3kV, ZAH A NG, W
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