WI1sH X7 ¥ % % Vol. 15, No. 7
19954 7 A ACTA OPTICA SINICA July,1995

MO-PVA 5 EO-PVA & B U £8 5t F At -
AECC BEL RRE & 7

(FHRKEWER, KF 130023)

W W HKH MO-PVA, EO-PVA WFHES:, £ 514 nm R AHA T, LB T 633 nm A #WER
KR, HAHRTEAARTHMBRANEBRLR, ANBENEXFHERTAMZHLTRAR
HTT TR,

*WiA WENTF, HFE.

1 531 7§

EHR AT A2 BB AEN£ i FA R+, ik R H X K#E 400~500 nm
MHERES. XRER, EREIEARHNEMER, UAEFRAERNERKHELS, X
RERHEENELTE, XERPFHNH, REXREKT 700 nm 1N B FHE2 B0
FARY. THWBERFBENREBR P AN HREFEREOEHEH K KHELIRI SN
B, ik, IRKENXFHENREBFEFR. 1981 4 Bjorkund 2§ A ] Carbazole () 4+F
EHATRENFHAES, EYEABIMEEEMNEAXES 1% 333. 6 nm f1 488 nm, Tj H
AXBFEHNRBEEER —FERNE =Y, BRAF MR, FFLIRRE A E L7
H1, A3 A 248 (Methyl Orange, fij #k MO), Z 48 (Ethyl Orange, f&j#% EO)F A HLBE
57 F 57 7B 2R ¥E R Z A B (Polyvinyl Alcohol, f& BF PVA) i B4 MO-PVA Fil EO-PVA B Ff

FRA EWELIT 7 514 nm YR T 633 nm B LFEE, HAHT SENBRE,

2 £ B
iR EAMA 1 iR, JEK 1. 2. 3 2§ He-Ne ) 633 nm ), ZHEEZLH 0.1 W/em?, H
FRIT 1 LR BAINRE 2 M 3, L3RIT 2 HHER Art 514 nm ), THEK 0.3 W/em?, K
W 1. 2. 3=HOEMXBRKX, HADE | BHNESLEREM HATRICKE.
LR, A 633 nm MK 1, 2, 3 MR, BAXTEGS, HENEFTH 514
nm FOEKR, B 1 F4HABEFTHESHE . FX=AHEARRETIMHESHE.
1) SATFHHRIT 2, F 514 nm WA HERL 1 B8, RIFITHFRI L, HITH 633 mm B

» ZRE/BER I HHEARITY,. BERXRERNERETEE.
» » FUAE . R RFEIARICEH KA, Kt 300071,
WARFHAA:19934E 11 H 7 H; WHIBEHE 199445 A 16 A
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He-Nelaser 633 nm v, AJER 23, XETRME| A58 S =45),
— Y MEERRAPIMAAT (¢ =265 4b), 30 514
nm Y, WEH{EESARELEER, MEHA—R
#, EFARER, RENETE TR8ER, AR
HmBERE R, FmME 2 FME 3@ R,
2) A Sl4nm EW¥EE, FTHRITL, 4
FEMKEFBAN, FEXAREIESEAN
(t=26s4b), RHBLRIE, MZEFREER, 4

shutter 1

shutter 2
Fig. 1 Experimental set-up
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Fig. 2 Time evolution of the diffraction efficiencies in MO-PVA under three different conditions, using 633 nm

writing and reading beams and 514 nm pre-exciting beam

]

/_;1.45 (‘) ’_;]. 2 (b) ’_‘;]2 (C)
) -
go.8f 2o.8f o8-
8 g g
= = &=
kS k] b7
S0. 4 €0. 4- go.;-h
£ £ :
E 1 1 . E L [ E L
0 20 40 60 0 20 40 60 0 20 40 60
Time (s) Time (s) Time (s)

Fig. 3 Time evolution of the diffraction efficiencies in EO-PVA under three different conditions, using 633 nm
writing and reading beams and 514 nm pre-exciting beam

3) XM 514 nm #AEIE/E, RIFR—BEFEI (Y JLEDITFRIT 1, A —RIE. 1'*%{&[5'&
WERK, RBTFHER. 2HIMAE 2C)MAE 3R,

ER=FERF, XABEEMEARE, FSHAZLTERIF, RRFEBHOM
HES, IRBKAFEERS . TRIELEZR T RALMAT LR LEU b, HAFHEE
PG PEEE T Ar* 514 nm(EX 488 nm, RHEEFMFTEBEHE) . MR GOCCER F &
B, MEER —NETUBKEARE, 5-B-5REAPYHTR.

3 MEIAER
PR 3B B AR RE 5 MO A1 EO BB RAEN T, 2 FEMME 4 iR,

MO,Naoﬁ—Q—N=N~O—N(C}—L’)3 EO. NaO;S—Q—N=N—®-N(Csz)z

Fig. 4 Chemical structures of MO and EO
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ENSREFLEREW, BREHWME S5 FrR, HPER
S1-82 (XA B 6 £k py TRl i, Mo 450 nm, EO; 460 nm)
%t 514 nm WUCEEIRRY, TIXE 633 nm KR, TRSHEKC
T-T; YMX L, X 633 nm ZLYRWk, 2% 514 nm B4 IRET,
WA RYL.
FARERAHTUREHBBELR EFARAMG LT '™
£: 514 nm EAIERM K 4F MO X EO)H 5K T S
A, RIFKER 7., & 514 nm X R43&, 7, L —HHFHA
EE‘@J T, ﬁa %E)\j‘ﬁﬁﬂﬁm‘#ﬁ:ﬁﬁﬁﬂi EH :.F T\-T, Rj‘ Fig. 5 Energy level for MO and EO
633 nm JIRWL, ETHRURREH T, T4 FHEX L, X3t
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Fig. 6 Transmission spectra for MO and EO
633 nm FEHER | T E, FR—MREOEH, HELESEMFES . LKA 514 nm KA, 8
RMERB T SHAFRRERER TS, SEFEHLFINET MR, BRER 2@,
3(a) KM 514 nm YR, HB—Ri, WG 7. 5 L4 FH#HEM, REOEHHIBAES . mRR
BfSCH 514 nm JEM 633 nm BAN, T F EHMEK S F RS MERRRE, XEBHE
AT, BHERGEER. B, 6 TFELETS FERBEKAFE, F7EA%H 514 nm K5
H—EBER, TARBAXRNFERFS =4, BAERAR DFHHLR.

EER=FHERF, 1. 2. 3ZHABIT AN FESRENFHEES, YBANK2M3
KAERAAGFHETE. Blt, ELRALNFRIETEAAARYBILR. TREREK
B, MEEEBBANKEKXHAG, KAFRESHAZERZT . FHEUINES 514 nm FEHEFR —
¥, MR T o FHREHEENE RO AR, KAIET. XEOTMAEXRREES
o FHRRIALRSHER, BARKELREMIES FHEE 7. SOMERXH 4 FH¥
7)), EXANEER L, S TFRERSMER D", HKRAZETFAMTHEHPIORRE, 31h
FABAHER .

8,58, - T'55T, > - FRENE
7 YEA B X By FEUA AL . XHHF S XFH 0 FIHE S e H AR, BHNER
THRLARYEH . MRHEANE, BTHA P PVA SHEES FHRMBER, XFOGHAT LR
£, 3FETTH 633 nm St ERATMALEER, BAKRNGFROCLEHED TES, X 633 nm
AER. B 514 nm (3L 488 nm) Y RGHYEHEY, B F o FMENTRYE, E5FRBER,
RERFAHFREL, FBEREANCHER, BEE8ER; N\LE E0ED A E MW
HEBRER, IUNREIEE T4 FHRERM. Hib, AimforsmEERcH, XU
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Ao FHRZEME, EEIRFBES FRALF. EO-PVA #i M5 AMERERT MO-PVA
R

HBFREEE 1. 2), HZFHE, TTLUEH DB S SKAFEMEBRRETHBE
B3R, B XFEOL T8 514 nm MR B 7, f T: BESF IR RMME T 7R

BZ, IAREXTFHFETERFEATEEFAREHMN S, BERMEE LKA T
BETHFMOAR: ZEBOETURERTIORRT, EAXNWERKTHBLE. KK,
BANSEEATURE —EK, TIARRFRAFEE. A5, IHWETFFEETEIRE
NI RF TR T TR,
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Biphoton Storage in MO-PVA and EO-PVA Films

Wu Pengfei Fei Haosheng Wei Zhengian Han Li

( Department of Physics, Jilin University, Changchun 130023)
(Received 7 November 1993; revised 16 May 1994)

Abstract We realized firctly the 633 nm erasable optical storage in two samples, MO-
PVA and EO-PVA, by using pre-excitation of a 514 nm Ar* laser, and studied the
relationship between pre-exciting beam and writing beams. The various experimental
phenomena were explained with the model of four-energy level and Biphoton resonance.
Key words biphoton, optical storage.





