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WFIER RO (3£30) : Designing a novel low refractive index material based on a new concept is an
important and a challenging research topic. This work aimed to design novel low-refractive index
materials using hyperbranched polymers (HBPs). The fluorine content of the HBPs could be
controlled by changing the feed ratio and the refractive index values of the HBPs, and it tended to
decrease with increasing fluorine content. The values of the refractive index of HBPs based on
double-decker-shaped silsesquioxane tended to decrease with increasing structure size of co-monomers.
Furthermore, HBP based on calix[8]arene showed a higher T, and a lower np due to the combination of
large rigid cavity structure of monomer and branched structure of polymer. Their three-dimensional
rigid cavity structures with highly branched architecture prevent the increasing density of polymers due
to the presence of microgels, and lead to a relatively lower np
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Table 1. Polycarbosilanes by reaction of A, , + B, method
(n=2,3,o0r4).

M"a) T b)
M /M@ &
w10y MM e
LP(As4+By) 12 28 ND. 1489
HBP(A,+By) 27 264 60 1506

HBP(A, ,+By) 2.2 7.9 25 1.517

Polymer nDC)

a) Estimated by SEC (THF). b) Determined by DSC at heating
rate 10 °C/min under N,. ¢) Measured by the abbe refractometer
(sodium D ray ; 589 nm)
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Table 2. Properties of hyperbranched polymers

Thermo-optic

Sample M, M, /M 2 Ta"r Ty nd g coefficient!
(Xl()]) w n (oc) (ac) D (ppm/K)

HBP4 9.8 5.30 483 103 1.551 2.88 -297

HBP, 0.52 2.80 383 65 1.541 2.85 275

HBP; 1.2 3.28 396 61 1.544 A

HBP, 1.3 3.32 458 -8 1.531 A -310

g

%Estimated by SEC (eluent: THF) based on polystyrene standards.
YDetermined by TG-DTA at heating rate 10 °C/min under N,. “Determined by
DSC at heating rate 10 °C/min under N,. dAverage value of refractive index
determined by the ellipsometer with 632.8 nm laser ray. Dielectric constant at
100 kHz at 25 °C. 'Calculated from ellipsometry data. ENo T, was observed.
"Not measure.
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Table 3. Effect of reaction concentration on the polyaddition
of BPGE with BCA[8]-OH3 s.

Conc.  Yield® ) ) ned
molL) (%) M7 MM, o
1.0 46 4400 18 1.547

1.5 26 (12)° 10,700 134 1.544
20 12(56)° 10,500 2.4 1.540

3 Insoluble parts in n-hexane. ® Estimated by SEC (THF) based
on polystylene standards. © Average value of refractive-index
of ellipsometer using 632.8 nm ray. 9 Insoluble part in THF.
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