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Abstract Based on single—beam polarization second—harmonic generation, when polarizations of both initial
input beam and second—harmonic output beam are linearly polarized in chiral experimental setup, uniqueness
of nonzero experimental fitting expansion coefficients f, g and h related to p +s—polarized second—harmonic
signal is reported. The results indicate that for organic optical molecules with D- n— A structured, these
experimental expansion coefficients are unique for s— and p+s—polarized initial beams, but they are not unique
for p- polarized initial beam, and the simulated results of the p +s— polarized second— harmonic signal can
completely explain the contradiction between theory and experiment. To precisely characterize all the second—
order nonlinear susceptibility tensor components of the D—n— A structured materials, it is necessary to avoid
using the p—polarized initial beam in a chiral experimental setup.
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HWP: half-wave plate; L: 50 cm focal lens; QWP: zero—order quarter—wave plate;
VP: variable—angle polarizer or analyzer; F: long— or short—wavelength pass filter; PMT: photomultiplier tube
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Fig.1 Experimental setup of one=beam polarization SHG
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Fig.2 Molecular structure of TSe organic material
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Fig.3 p+s—polarized detection of SHG signal. (a) p—polarized initial light; (b) s—polarized initial light; (¢),(d) pxs—polarized initial light
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Table 1 Fitting expansion coefficients for p+s—polarized SHG detection and different polarization initial light (subscripts 1 and 2

corresponding to the real and imaginary parts of expansion coefficient, respectively)

Polarization of

Polarization of
. ° érlzatlon © Initial value Fitting value (/=1) .. Initial value Fitting value (f=1)
incident beam incident beam
21=0.1448,
2.=0.0046,
21=0.1, 21=0.1447,
s Arbitrary h,=0.2636
g:=0.1, 2.=0.0036,
h,=-0.0024
hi=0.1, h.i=0.2647,
h»=0.1 h,=0.0102
21=0.1391,
: £.=-0.0069,
21=2, 21=1.8809,
p+s Arbitrary h=0.2744,
g.=0.1, £.=0.0076,
h,=—0.0199
h=0.1, h=0.1665,
h,=0.1 h.=0.0097
£1=0.1554,
£:=-0.0090,
p-s Arbitrary h=0.2654,
h,=-0.0081

PTG
2B T T 52 004 b e A T4 T p T s SR 2 R (0 O 28 1 3 2 T 3
g (1)

I.,.20)=|E Qo)+ E 20) \2 = | fE (@) + gEX () = hE (@)E (o)

j=p=*s

0319003-3



I - R !
K E () 1 E (20) 735055 A BIRE 1 0 5L 5501 375 41 08 F0AE 5 2800 69 45 4500 23 41 8 1) p(s) Bt 91k 0 &
Fg R RS2 AT B4 S0 I o 1) R T R A
3.1 RN

F P& 3(a) A0 1 AT DL, F T p fi B 0RO , 3 T ) — BEIE AR [(1) 21T A [ A R T 28 B0 0 18, 52 96 50
26 1P 2% 22 0 R/ R AU T (A (0 S R (0 ) 2k ), (EL X IO 9 J O 28 AL (B A AR 22 — 0 9, e il g2
g P S (21=0.1447 5 2,=1.8809), X 5 BLIE JETF R B S g M R ME— B S5 A7 G o FEAH IR B SE 50 2 10 F , S8 50
LA R IF REOAME — X — 4510 [FAEE F T p-s IR PR AR I .l 28 1 AT, %60 1 s Al ps fi B AR 06 O, (M58
F 0l — (1 58 LA 2R A SO L g0 25 0 8 A SR R B S
3.2 IR

2N R B, AR SCIEL A A5 B A T 2R B g S 55 STk (1710 A 46 6 AT A 6 8 2 p D IR B9S2 58 0L A R B
AL (g:=0.142352,=1.8577) T, A (1), 828 2o A8 S IF R B f g AR BUE , SRS p fif B 6 4 6 A -
SUG R AR T A o R AT AR TR T R S L R SRR/ . NS A BT R IR
&, TSe A HLIT 19 5 R WS A7 T 270 nm FiF "™, HAE 1064 nm (A5 305 56) F1 532 nm (75450 56) PR 3% K Ak
B 35 IR 4, S PRS2 6 T R 5 114 S A (240 R 250 nm) |, 33X {8 45 AS [7) J O 2 5022 a) B A 2 AR /N, AT Z AN
Tho UL, FERLL p+s i BR A5 A0 (5 5 1), (B RS RURE 5 v 08 JOT A TR I 3R OB J2: 52 %

BE AL, 2% 1 B8 A 2 B 0 7 220 45 3R B0 S0 P DL, g 1 S0 A 22 — AN B0 G, 114 SR B A 3
ANHH A 3T EAS RS AR 5 B 5 R WA O . B 5, R R T R AR A B, ps i R AR A S5
BE R 2B g BB AL KRR o B 4 R AE MRS RIT R BU=1 M =021 00 F , g 7E[0,2]1X 18] 7 [ P % 25 25 £k 14375 4
R A BRI LR AL SR B, SR O 5 B Y 2 T S AR S R T R B g IBUATC X, R R E
We/NMEBEE g (A BCE AR o XTI gel0, 2R Ui, 76 52 B i 52 56 D0 5 K50 v, W48 S 76 T MR R B ol
B85 R[] B g XoF 17 A9 1 RS 40U i 282 vT RE Y
@ ®

o=
o
o
)]

Simulated SHG signal (a.u.)
Simulated SHG signal (a.u.)

0 3 90 135 180 0 1 D)
Rotation angle of QWP 6 /(°) g
Bl 4 p PR G 6 A 55 AF T pes SR AEH9M5 5 O BLBLIET (=1, h=0.2, g€[0, 2])
Fig.4 Simulation of p+s—polarized SHG signal under p—polarized initial light (/=1,=0.2, g€[0, 2])
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Fig.5 Simulation of p+s—polarized SHG signal under p—polarized initial light (f=1, g=0,0.5,1.0,1.5,2.0, f€[0.1, 0.3] )
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