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ABSTRACT

In this research, we will report on a fiber optic chemical quantity sensor ( Oxygen
concentration ,Carbon dioxide concentration, pH, Temperature)by using fluorescence. It is based on
Sfluorescence quenching. The quenching ratio and lifetime of fluorescence are proportional to
chemical quantity. We have fabricated a microscopic luminous probe by using various luminescence
materials. We have clarified various characteristics of these probe and application to chemical
examination. Moreover, the fiber optic thermometer probe using chromium doped YAIO;
(Cr:YAIO;3) and long afterglow phosphor, are fabricated. The lifetime of Cr:YAIO; decrease with
temperature from 0 to 500 °C. Lifetime and temperature coefficients of Cr:YAlO; crystals were
about 10 times larger than that of the conventional sensor material such ruby crystals. In addition,
long afterglow phosphor was found to have advantage of extremely high sensitivity at around room
temperature.

Br5E B ARY

KT 7 A NOENTHEETHAIFHA LB HEE TH O ERMEOSWEERFHARAOE 4 LRt
YOV TYRT LERETH I EICE D ERDOERNE Y TIREFRID AR & S DRk RN
RTOLHIRFRFRERNEZTELRENET D,

—EHOMENE & KR

HT77ANEEH  BRONERFLEEMABRDET-RBADT 7 ANRTTT 4 72 2RAEL,
INGOERNBRILER - ERBOHAIE L Y ROV U7V RT L E LTOFER EIGRAIZS
WTkARAENOERERFTEZMAT, TNOORROP THICEMALLREROEALFEMOR
ERHMELENT 7 A NOBRREMBEDEEZT 7 ANRETT 4 7 2241, &FiBOHK 600 CH
REHRBATRAEEEOSHVWVEANRENBEEL YL LTORRAMERWH L, 22T, F
IZEAME (BHEK) EHT7ANEEMBEDEEET7 7 A NBEFOEMEILEFFHZ L E
FEBME L. 70 bA 4 2EIMLTE YAIO; f (Cr: YAIO;) kR MR 7 8 H 1K (SrAl,04:Eu, Dy)
DBEREFHEEIT, 77 AT T 47 ABEFH~OICHAOTMEM AR L, R1IZ7 74
NEATT 4 7 ZAREFHOBRERNETRT, YAIO, FEda R ORREHE LIKITRIN « R iR A TR

60

50 F ™ R
Optical fiber bundle

LED
(A=470 nm)

0 \ ]

Sensor material

T

30 | % E
A Cr:AIZOz Cr: YAIO,

20 | =. ]
~
Photo 10 | ~. i
detector W

Optical Filter

|

PL lifetime (ms)

Optical fiber
0 ‘M o \';_ =
0 100 200 300 400 500
@ 1. 7745477 4 7 AREHOWRE s
X 2. L B —(Cr:ALO;) & Cr:YAIO; fEdaDH K
FmiBERFHEOLR



MUCIFET B, RhEMIRICAIR LED, TARFIZL ) a7+ bFAA—RKEWVWS=RMHT

BN T VWHFLER A A TE -, X212 Cr:YAIO; 5 dh & /L B —(Cr:ALO,) D& N Fdn & iR E DR

ZE2TRT, Cr:YAIO, FRDEAFMIBETKI 40 ms THY ., —RAOREBEEL L HAENLMET

HBHNLE—DOEKEFM (Ams) LHBELTI0ERVMEERR L, 7=, Cr:YAIO, #5 & ORI E & BE

=75 us’CTHY N E—DRERE (—10ps’C) LV b TEEBRETH D Z L HVHIBA L7, Cr:YAIO;

BRENALEZ Z7ART 7T 4 2 ZREFFIIERDOL DL 0 EEERBERAIMNAIETH D

LEZ6N5,

X 3 ICRBENENAROENEE OB ER (AIEEKEE : I0H2) 277, REAKAEOEEEFEMNIT
BEICISTRELBILLTE, T2, REAEAKOEAFEMIHLFEICKRSZD, K 3 OB AR
IBWTEADBEINT, FOREBELREICL-TEL L, K4 ICREBLELKE S F v
FOENEMOREKREMLTT, REAEAEE L F v PO KFMT, IREEF 0°C~80°C D
MITIRE LR L3201 ms~2.7 ms ETHEMT 5, ZOREHATORBAERAE L YF v 7OR
FERRERIT+360 us/°C &, WE—IZHART36ME L KEL, WAEFmE | us ONRETRIE L1-BE. Al
ENRREEILH 0.003°C &, BRMERELRIBERAESHFTE 5,

. 100

z

'S

E

£ i

< g

2

z E

g 2

2 z

B

ﬁ PL lifetime

ol ) Long afterglow i ) ) ) )
0.0 0.2 0.4 0.6 0.8 1.0 12 0 20 40 60 80 100
Time (ms) Temperature (°C)

K3 REXLEXKOBRLELBREDO B R R X 4. REEBEREOELFMDORELIL
(RIEEE ¥ : 10 Hz)

BE

BRRE TR 7 X2 EOBHRRET TOREFRANIIRAKROE XFEFMDOBREKRFME2FA
LEEBETH > RREEDOKT 74 NBEABEDLEEL LIS,

BEEL Y ELTHAWSIEEKRIIIEAEMNRLS, BIE - BABRESIRBICHFET L E—
(Cr:ALO;) « & EFR/L(Cr:MgAL0,)R° Cr:YAIO; fEdh7e & D Cr 2 HiN L -4 @R R E R 008
LTWBEEZLN, LML, TNHEDHRENEAIL 0 °C~600 °C DOFLIH Tl @ksE 22 B ERIE 2 °]
REHDHM, BREMEEZEZT-OICHBRAEIRETHS, ZOBBRERRTS-0IC, BREM
AMEICENT-F ERRNELREZER L, KAAESLEMOBEKRGMELIM - RIFTHZLICL
0., AEREGECIENPIFTE D, /=, 774 1F 7T 4 78 HYOBREZENL, KBA
EWE LR ABEFE, BRAEICE L-ARBEEH2EE8E 774 7T 4 ViBREL Y
Y ERINTH L T, HEROBEF TIIARTRETH - -FiBN 5 2000 °C T TOLFFALLIREREN
ERFETHDEEZOLND,

96—




