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OPTICAL, LUMINESCENT AND STABILITY
PROPERTIES OF TEOS-GPTMS GEL GLASSES
DOPED WITH RHODAMINE 6G
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ABSTRACT The optical, luminescent and stability properties of TEOS-GPTMS gel glasses doped
with Rhodamine 6G were studied. The influences of organic modifier on improving the optical trans-
mittance of gel glasses and reinforcing the non—irradiation transitions for dye molecules was proved.
The different reaction mechanisms and influence factors of thermal-bleaching and photo—bleaching
were indicated, and the thermal degradation of laser dyes caused by oxidization reaction was the key
destroying path of the solid dye gain medium based on the gel glass during pumped with laser.
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VR, PABEE—BEE (Sol-gel) ikl & A WLkt AERREE (organically modified silicate,
fii#k ORMOSIL) BERLAE KL IEES FRIZER R, SR T ANMEM S5 . ORMOSIL 3
IR T BVLE D FAOBEECE P ERE. ¥R EERTTE ST HM AR, R X
TR T AL RSB B B T 2 fLAE BT SR LI THERE A PR R K & a8, 28
ORMOSIL FJLURA B EFIRER: —RESEKB—BRXY, H5ITHMEL %
B, mBPE=Z9EER (MTEOS) . v- fi/KHMEBERNE=HERL (GPTMS) 4, H—3%
MIZE Sol-gel At FRHIE T T EEM BB MALF LR E RN AERKS TRHESY, H5THN
KU, AREHBMERER NRFERNKREE (PMMA) . ¥ T 4 (PBD) % (6,

BTEARF R 7], E— A HLBHER (0 GPTMS) X e 5 58 e Bk B A WU D T4kRE. 22
HERE. NEH MBS RN SHERR BE T TR REVRER (B LR EH PMMA).
EHi, &=TEEEHARH TEOS-GPTMS T Bk Rkl & BB 24718 6G AHLK
JRUE ) BB R A & BB R Y A & MR S M RE.
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HRET MR 1 R, T, IEREBRZE (TEOS) 5 v - /K HMBMERE = FEE
bt (GPTMS) R E A AL A6 T 7 K R B S BRI 45, T GPTMS
HYy Si-C X PR TARAEKMB, IWMEREMBFIINT v FKHMBEF RN AL
il

® 1 LRFRNERBEBEEEBNEY 5%S
Table 1 Composition of the dye doped TEOS-GPTMS system gel glass

Number TEOS/mL GPTMS/mL C2H50H/mL H20/mL

T10 11.2 0 17.4 3.6 (TEOS+GPTMS):
T7G3 7.84 3.33 17.4 3.6 EtOH:H,0=1:6:4
T3G7 3.36 7.7 17.4 3.6 Catalyst : HF

G10 0 11.1 17.4 3.6 pH=4.0

HeRE R 1 RYBCTRC A1 A BB, 45min LA b, IIAYREE K 1x10~*mol/L #y# 181 6G (Rho-
damine 6G, fiF R6G) 4KLEBEHE 45min, SRV5 F MR S 3F07E 40 C M P IRTE. AR
- BIKMR. BERNEENERE, BT —BEGHEL. TR ER AR EER
BRSO RERTE 110 C TSR ES (1.22Pa) 4LH 4h. '

B T SRR A B ) B B AR AL FARAV I R, &K 2/3 AR, R6G ER
J2 5% 58 A TLRR B 24K 4 3% 10~ *mol /L.

% F Perkin Elmer LAMBDA-20 466 B8 iU 1 R 45 2 WL S i) 60 o 38 B AR 0 B 2 411
- AT ESE . B AR R S A s, EE N 2.4mm.

% A Hitachi 850 BIZI6 V66BN BB R M AT R EHEIE. A K ¥ 532nm, &
R R ST 4EY K 5nm.

HITH 6G ESMERFHERPHREEMTEERREE. HREENELEGZE=
A5 '
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ARZEARF M R TR T 89 5658 E M i SORRILB AR M RRE RS, SR
B ESE R IMB RS, URIOLRE N MM LKA’ R6G EARBETPHICERENE, R
EERAMHER 10W RERLT, BREHFBKAT 254nm, XEERTE 15cm.

WG Ay LABE & 7= AR B SO 4 1 RE B T RE B SR 1B ) — 3 Z BT TR R B SR bk i R BOK
S RATR AR R B K K 532nm #) Nd:YAG —fEHFkWH0OL, MR ERAEH RSk
WEER A 20m], RN 2Hz RAYFERA T RATER, M RAEERERY (2.0£0.1)mm.
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2.1 TEOS-GPTMS REHKRMEMAINL B 1R '

Bl 144 T B FRB R BB IR RS - 7T R B A G E L R

T10 #Y SiO; BERFEIMAY B IEFE T RAME, W HHZINRBCHIEIB N RE, B—Fhi
R % B AL B T R 48, T ORMOSIL BERSBYE B rF A HLERERI BT S I A8 v- 45K H il
Pk 2 T o o M PR P R R 5 SRR B, AT B4R m T AR WE, R
REINE B TEENL R, (BT RINRBCHEBENBEN. R X &R g SNR B A HLER
WAER TR RN LR KA FTRE. (HFER GPTMS SIARR, AYLEAMERTHENE
BAHEAMER, BREERI N GPTMS BRI IEBA /MM, EmEdRENA
X.
2.2 BREHP R6G S REEHELHE f

B 2 454 H T MFE4 R6G M E GBS TOLR G, FOLREMRRN:
T10>G10>T3G7>T7G3. 3 H, HEHTICRBMBER, RETHEH A ERHFLE (K H 561.20m
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Fig.1 Transmittance spectra of TEOS - Fig.2 Fluorescence spectra of Rhodamine
GPTMS system ORMOSIL gel glasses 6G doped TEOS - GPTMS system
(Sample thickness is 2.4mm) o gel glasses (Excitation wavelength is

532nm)
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{5 567.8nm). fEFH NN, HALMERIKFEET: BHEAER GPTMS & BAEERFH P,
Fr3IANRY v- Si7K B B DT R A HLEE RS A R A K34 F & FFLBRH R6G Jukisy
T, HAEZESERE (ER) By —FHn R LR EER LR TETOCR TR
TR RSB, AR T R6G RMFERSTH B THE. & GPTMS 5| A B4kati
hoest, X FREERTOE & MBI BIE R B AREEH N, T SR B B RO 7T Y RE A B B4R
FHI X E T Brid ) R6G JUBi POER AT R, HIl R6G f 3R N &4 [E Tt
2.3 BERFEMP R6G FLEIF AT E MR RN IBRIS E 16

B 3 WA, FPARERMTERESE 140 T, EER 110 TR LB IR TEIFFIE T 8
BRIFEL; 7E 240 THY, MIREMEERIERN T10 5+ R6G fEIRE t LA R 45% &£
A, HAREG U E TR AN AT, TR MR E I Jk R6G H1E HIREE (258 T).
[7] B XA R IR AR R — A 3R TH 1) R

BEHSR, EAFAERMREaRNRT 212 o

FREEETH. BREESTASXREER  § |

biS: Bug LB iR JdE Lo S ST ST TN SR

i O, Z R EMRELER O e, &

BAR, XHE—FY B A R E AL R N R AT §°"'

DAL & 18 i R B R “ AL Jel4rF, B 2 T Sy

LEHRL A T4 B LE SR SR AR O2 2R O 50 100 oo soo a0

VR gs AR ). AL Sio, Ak Temperature / °C

KorFRIMERIBGR, FUL T10 F R6G B 3 ZEARIMIHLIITIE (4h) FYeb2 e

YREMREREERE. MAES GPTMS 6G 7ERFA M ORMOSIL KERegm

ORMOSIL %k 8% 38 2 i B 5| AR F P A BT P 9806 K SR BE BB IR B Y 84k

m’”ﬁﬁ%ﬂﬁ%ﬂm&ﬁtﬁﬁ'f&, R6G Hy#hga Fig.3 Fluorescence intensity vs the heat
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ZFREEZE 80~110 C FHALTERT, R6G 6G in TEOS-GPTMS system OR-

PR REIRE B RIS, BhTEN MOSIL gel glasses
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B 4 AT SRGBEHEREIER, ERKERMNEINCERTHE GPTMS & Riihig
H, HREDCREEREEREMRR, G0 B EA RSN EIMDERREERE; Wk 110
- CTEHREZELH 4 h, REKEABRRKIMENIE, SFERSEETPHIBRN R6G Yok
RERENER T BAYRR. REHX R GBI R AR A —RE R F AT, TR
BEHTEE, PER—IETBERNER. XRS5 RATERELEST T2 RS 6]
BERBEVARTLARE. BRFHEPOERKS . VIR T LKAV SRES
SEXMHACER TR, HIRERARGKMERE, FERAMAELE, #52 GPTMS
FINH - GEKH MR SRR TR A X R6G Hlb R M HIT AR AR, B
WA GPTMS & ##) ORMOSIL SERCHHF, FbRI MBI E L.
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Fig.4 Comparison of the fluorescence intensity vs the irradiation time under UV lamp (the
photostability) of Rhodamine 6G in TEOS-GPTMS system ORMOSIL gel glasses with
(fule line) and without (dotted line) vacuum treatment under 110 T
(a) T10; (b) T7G3; (c) T3GT7; (d) G10

2.4 HABGESBAEBIEIMT

HATRIA, BRI R6G PR AN S ZIMCERB AN ET AR, RALMRRE
SEHEREMIEER E M RERE TEOS-GPTMS SElk¥ i AL AL g LA thse @4R:  R6G £
4 SiO, BEMCBLHE T RA B RN C e B2 M YeTa EYERE, T/E ORMOSIL SERH#+
T FeE HERE R TR B AR S, R4, ENERMBST LR H ot a9 8 6 LR A= R?
Hik, Xt SRR R A ROETE T T WK, SRR 2.

¥ 2 B R6G WIBBBHE & WL RAWOLH &
Table 2 Laser lifetime of R6G doped gel glass mediums

Gel glass number T10 T3G7 G10
Laser lifetime 2700£300 540150 400£50

2 vk SELIE RS Hh 2 B O B BSR4 Si0, & AR BT, 4 Si0, BE
BB R6G MBOEEMRK. X SN A — SR (LRI 2 SE ST R rp ot
By Bk T B T BRIk 6 RN 3R, OB 5 LT 5 HE 2 A AL B I AL e A —
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