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Abstract Three novel stilbene derivatives (named as BPSBP, BESBP and BCSBP respectively) with D-z-D
molecular motif, used as two-photon absorption ( TPA) initiators, are designed and synthesized aimed at the
excitation source of 800 nm. TPA induced photopolymerization behaviors are studied with the pumping of a
femtosecond laser. Effects of the concentrations of TPA initiators on initiation thresholds and effects of the
concentrations of TPA initiators, the polymerized energy and the exposure time on the resolution in polymerization
are discussed in detail. 3D periodic microstructure with submicrometer resolution is fabricated and characterized by
scanning elletron microscope (SEM) under optimized conditions using BPSBP as TPA initiators with the concentration
of 32 pymol/g and polymerized energy of 9X10° mJ/cm’.

Key words nonlinear optics; photopolymerization; two-photon absorption; initiator; microdevices

1 8 = AR A5 AE SRR R R FILIE 2 4 B 1 2
ROEF W (TPA) B — s = sk PEDORBCICHOCIRBOR ARR it SO L — A i of

i B HE: 2008-08-08; Wl Fm A HEA: 2008-09-22
BETE: R ARF2 4 (90201016) G HT4 2HE T A SR A2 54 (2008B430015,2009B430009) Fli 75 44 £ £ 1T R
WK (082102340026) % W35 H

EEE N e (1975—), B, REE. Bt TENFREWHKRE G0 ERER G P06 B s R 7 8 kst .
E-mail: fqgzl@ustc. edu



6 4] AR A5

BRXOET 51 R R G AT I B A 17 4 1529

EESEEREWANECTFREESRBBAEASH L
P, FEROE T WA R i 2 R, R
UAH X 50 RO i R R G IS A H
20 22 90 AEAR LA Sk HAs i 25 2 4 i 3 W] 2 T 80
TRE W =8 I T4 AR B R W I, JuH
TERHLHE R 48 (MEMS) FIG B 1 8 A0 2% 4 25 05 1
J& H AT F B ARSI A 2 —

X W51 & 10 R G O A A B
fiE: 1) BAEXOEF W UE , B F BT LR 5 A48
S T O BIE LG R AE A SR B R AT LR
BAE AR A GG 37 7 (7)) 38 [ S/ IMER R
W RA TR 5 AR R A8 3 Z 18] 19 B A 25 1 A
e W Y 22 5 (0O VI ik B sl AT S 36 45D R B i
SR A ARSI A PR AT DL S 7 3 0 2 I AT S A B
FEL ) DT 38 30 I fOK R AR S, 2) BB F R
A 16V R 1AM (780 ~1000 nm) , HiE Ffig
HILLT 5 RO FRE W EICRE R F &
WA B Ji R B 20 LU A8 /N S O TE A 0T 0 5 T
o LU FRAHARAASRIERE"S"REH
REJT e = AE e n THOR

— BB AN KN ALY |2 B T R R
TUORFE G T A T RO R T AR /N R 2L
AP GO AS R s BT ULE AR OG5 & 57 B
B R B 28 AP 51 R R R AR ROEF
WS B P S B Rl BT G R ARG T
HA D—nx—D 5 B BO6F 51 & T 7820 5h
AR B ¥ MR TR T DAARARR 1 38 4 D't i G
AT R T80 90 B AR Kk A UG
BRI, T 51 & Bk B 4. H. B. Cumpston 4017
W5 T R D-n-D 45449 09 F WL 53+ 1F R 51 & 7 5
SHEAT O AIOE ORI KR A KL F 5]
KR A R IE T T A OG5 1 F 5 AR L T OG-
Gl R B R A R IE T A G608, X R A 5] &
R AOEF R R RGNS B S TIOEF RS
1) H H LA,

ATEET T HEAE DD 4 7 8 H X
800 nmi & I A s Ot BT 1Y BOE 1 51 & .
FOR WO T 51 & FIAE 400 nm Ab A %3 1Y 206 T 1%
W, 7E 800 nm A A B K MY AUEF W B, it
BT R IR A Fe 6 B 3 — R AR L 3
Flt 2R & a5 £ W) 43 i 4w 45 i BPSBP, BESBP Al
BCSBP . XUt - W e 8 1 i 1 45 2R 43 1 o 892 GML,
617 GM F1 483 GM(1 GM R K" « #/OCEF « 4y
TN BARG O RS W CHk17],

X813 R A5 F R R R AR o T3
Pofk 2 L Pl A B Y LT AR TR S BRI B
Az H 235 P g 1] HR s B NS R L A B RS HL AT R S
4 NI 25 2 5| e LA ke FiL A ) TR 4 TR TG 26 A 3R
o MTROETRERAEE P, ZHH
TR A 2k A A R = fE
AU T IR A R S Z B E T
PRI DT 7 2 ) BRI 5 1) 5 4 A T 5 4 1 R
TEMRRFRIL 2 Ao B . FrLiXOL TR &
BEA - REREE. SEXMRAEREMEZ L
e de v B R I R A R T R R AT .
ARSCEBEWISE 3 Fh IR LI AE IR RO AR
TRROE TR G AT F EBHEBOE T 51 %5
JEE X 5 A BEL AN VUG 1 51 % 5 o B2 L3R A RE i % g
G E] Xk 2R 45 70 B SR 0 B2 WL O 2R A ) E O RE
1 16 1 AT L 0O 5 51 % 00 9 B3 L & s
e 2

2 %
2.1 ERRIAESE

WE 1 PR BT R A5 L FEH 3 fi =
REATATED) 4,4 BRI K S ) B
AR (BPSBP) , 4, 4- X (= & 2 H- [ A28 S0 1) B
(BESBP) il 4, 4- X (9~ mp B~ 17 207K 2 0 56 B 7
(BCSBP), {42 H A ¢ i kG BE 1 2 ) ik 1A 25 %
PURE = N K B2 s (PETA), 78 25 C I HoKG B
1100 mPa « s,

R@—/ \—@—R
@ CHyCHe | @

—R: N— N— N—

© ™ O

K1 Hinfb W0 sr 45t
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Table 1 Effects of TPA initiators concentrations on polymerization

Concentration of TPA initiator /(pmol/g) 2 4 8 12 16 32
Th, /(10° mJ/em®) 73 45 23 10. 2 4.2 1.7
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Th, /(10° mJ/em?®) - 69 38 25 10 5.5

BESBP Th, /(10° mJ/cm*) 78 70 67.5 61.5 57.5 55
LED window - 1.01 1.8 2.5 5.8 10.0

Th,/(10° mJ/em?®) - - 67 37 19 9.8

BCSBP Th, /(10° mJ/cm*) 83 75 71 67.5 65 61
LED window — — 1. 06 1.8 3.4 6.2
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