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Fig. 1. Physical models and optical properties of GNR chiral trimer: (a) The physical model of the interaction between circularly
polarized light and GNR chiral trimer shows the trimer structure under six directions of average circularly polarized light excita-
tion, with linking molecules located in the gap region between GNR; (b) the schematic diagram of the structure of PP-state and
MM-state GNR chiral trimers; (c) the extinction spectra of PP-state GNR trimer; (d) the plasmonic CD spectra of GNR trimer
with opposite chirality. The twist angle 8 of GNR1-2 and GNR2-3 in PP-state GNR trimer is —1.5°, and the twist angle 6 of GNR1-2

and GNR2-3 in MM-state GNR. trimer is 1.5°. The incident light power density is I = 1.4 x 10® mW-cm~2 .
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Fig. 2. The photothermal CD (CDaTy,, ), photothermal temperature ( Tjis ), and optical torque ( AMzo; ) of GNRI1-2. (a) The
photothermal CD spectra at the center position of the GNR1-2 gap. The illustration shows a PP-state GNR trimer, with dots indi-
cating the center position of the gap region between the linking molecule and GNR. The laser power density [ = 1.4X
108 mW-cm~2 . (b) The photothermal temperature of GNR2-3 at the center of the gap in PP-state GNR trimer under different

laser power densities. (¢) Under laser excitation of different polarization states, the optical torque of GNR2 relative to GNR1 with a

twist angle 6p in the range of 0° < |fp| < 5° . The laser wavelength is 721 nm, power density I = 1.46 x 108 mW-cm—2 .
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Fig. 3. The structural change model of single chiral center (GNR1-2) with an initial twist angle of 6, in PP-state GNR chiral trimer

under laser excitation of different polarization states. The laser wavelength is 721 nm.
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Fig. 4. The final state and simulated CD spectra of GNR chiral trimer under laser excitation of different polarization states: (a) The
final state of GNR chiral trimer after structural change; (b) simulated CD spectra of PP-state GNR trimers; (c) simulated CD spec-
tra of MM-state GNR trimers. The laser wavelength is 721 nm, power density I = 1.4 x 108 mW-cm~2 . For PP-state GNR trimer,
0, and 6, are —1.5°, 6, = —2° and 65 = —1°; for MM-state GNR trimer, 6, and 6, are 1.5°, 6, = 1°, and 63 = 2°.
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Selective modulation of plasmonic circular dichroism spectra
achieved by synergy of asymmetric optomechanical and
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Abstract

Nano-plasmonic chiral structures exhibit stronger plasmonic circular dichroism than most organic materials.
In addition to the circular dichroism response, the interaction between light and nano-plasmonic chiral structure
also involves the photothermal and optomechanical effects. However, the synergy between the photothermal and
optomechanical effects under circularly polarized light excitation remains poorly understood. This work
investigates the synergy of the photothermal and optomechanical effects in chiral gold nanorod trimers. The
asymmetric photothermal and optomechanical effects in gold nanorod trimers with adjacent homochiral centers
are analyzed by finite element simulation. The simulation results show that the dynamic structure of the chiral
gold nanorod trimer is activated when the photothermal temperature reaches the threshold value. At the same
time, the asymmetric optical torque generated by left- and right-handed circularly polarized light will lead to

asymmetric changes in the geometry of the gold

nanorod trimer, especially in the twist angle of the
chiral center, so that the spectral response of the gold
More
significantly, based on the synergy of the photothermal

nanorod trimer is polarization-dependent.
and optomechanical effects, experimental results show
that the chiral gold nanorod oligomers can be used to

control the asymmetric enhancement and suppression

CD/(10° mol-L—1.cm~—1)

DN

— LPL
— LCP
— RCP

V0
N 0
e
’ ,‘* PP-state

Relative

64, LCP}
. . . . ‘{%’_/ light torque
of the plasmonic circular dichroic spectral response —2f 0+
through the enantioselective interaction of left- and - % ‘I';"iﬂsic‘m@%
_3t 1 of molecules
right-handed circularly polarized light. This study T T T T

provides an important reference for designing advanced
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