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Simultaneous measurement of pitch and thickness in twisted liquid
crystal polymer based on evaluation factor inversion
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Abstract: Conventional methods cannot accurately determine the true pitch of cured twisted LCP films
and often require sample destruction or prior thickness knowledge. To address this, we propose a method
to simultaneously measure pitch and thickness of the LCP film, as well as helical twisting power(HTP) of
its chiral dopant. First, we built a simple optical setup to obtain the experimental relative transmittance
spectra, and generated theoretical curves by sweeping device parameters. Trend of variation and oscillation
extent evaluation factors were introduced to retrieve the best-matching pitch-thickness combination via
inversion and subsequently calculate the HTP. Twisted LCP films were prepared by doping the same
LCP host with R5011(mass fraction 0.053 2% ) and S5011(mass fraction 0.056 9% ). The retrieved
pitches were 12. 4 and 12. 0 um, thicknesses were 4.4 and 4. 3 pm, and HTPs were 151. 6 and 147. 2 pm ',
respectively. Simulated and experimental transmittance curves exhibited excellently consistency over the
full inversion range. Polarimetry verification gave a discrepancy in the pitch of <<0.2 pm. This method
features a simple, non-destructive setup and enables rapid simultaneous inversion of pitch and thickness
from a single spectrum, without prior thickness calibration. Thus, our method offers an effective tool for
precise design and characterization of twisted LCP devices and accurate determination of HTP for the
chiral dopants.
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Fig.1 Schematic diagram of measurement setup for pitch

and thickness of twisted LCP film
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Fig.2 Measurement optical path for pitch and thickness

of twisted LCP polymer film
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Fig. 3 Inversion results for the chiral dopant R5011.
(a) Variation of the trend evaluation factor and
(b) oscillation evaluation factor with the inverted
device parameters; (c) Comparison between the
simulated curve corresponding to the optimal
inversion parameter and the experimental relative

transmittance curve.
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Fig.4 Inversion results for the chiral dopant S5011.

(a) Variation of the trend evaluation factor and
(b) oscillation evaluation factor with the inverted
device parameters; (c¢) Comparison between the
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transmittance curve.
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