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Chiral molecules griseofulvin were disseminated homogeneously in poly methyl metahcrylate (PMMA) host, which

agglomerate from methyl metahcrylate and N, N-dimethyl formamide dimethyl acetal, using benzoyl peroxide as a

catalyst. So the chiral organic glass has been manufactured successfully. Its optical rotatory were investigated from a

solution state to a solid state. The results of measurement show that the chiral parameter of the chiral organic glass is

2.65�10�7 and its speci�c rotation has increased compared with its solution condition. Its infrared spectra property

has been measured by Fourier transformation infrared spectrometer. The results show that the chiral molecules �ll in

the pore of the network structure in the organic glass, which hardly link with the host.
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1. Introduction

The propagation characteristics of waveguides or

�bres �lled with homogeneous chiral media have been

studied theoretically.[1�4] In respect of experiments on

chiral media, the optical nonlinear phenomenon of chi-

ral media has been investigated.[5] Manufacture of chi-

ral optical �bre with liquid core was also reported.[6]

But the chiral molecule studied in Refs.[5,6] was in

liquid state. So further basic and application research

has been restricted, and seeking suitable solid chi-

ral materials becomes the key problem in miniatur-

ization of devices and practical development. One

way of manufacture solid chiral materials is the sol-

gel method.[7;8] In this paper, the chiral molecules

griseofulvin are disseminated homogeneously into the

organic glass, and their optical rotatory is studied.

We will show that the optical polarization property of

the chiral organic glass is di�erent from that of the

crystal.[9] The infrared spectra are also measured.

2.Manufacture of the chiral or-

ganic glass and its measured

result

2.1. Manufacture of the chiral organic glass

Firstly, 15ml methyl metahcrylate and 15ml N,

N-dimethyl formamide dimethyl acetal are mixed.

They are sealed up and stirred up about 30min with

magnetic power stirrer. Secondly, 1g griseofulvin and

0.1 g benzoyl peroxide are added in gradually. Af-

ter stirred for 30min, the transparent chiral solu-

tion can be obtained. The solution is poured into a

5 cm�1 cm�3 cm glass groove, the transparent length

of which is 5 cm. They are sealed up and put in the

oven at 60 ÆC for 7 d; then, the chiral organic glass is

manufactured. The procedure is shown schematically

in Fig.1.
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Fig.1. The manufacture procedure of chiral organic glass.

2.2. Measurement of the chiral organic glass

property

The apparatus of Fig.2 in Ref.[7] is used to mea-

sure the optical polarization property of the He-Ne

laser, chiral solution and chiral organic glass. All val-

ues are recorded and normalized, and the measured

results of optical polarization property are plotted in

Fig.2.

The infrared spectrum of the chiral molecule, or-

ganic glass matrix and chiral organic glass are mea-

sured by Nicolet NEXUS-670 Fourier transformation

infrared spectrometer, with a resolution of 4 cm�1.

Fig.2. Measured results of the optical polarization property. (a) He-Ne laser, (b) chiral solution, (c) chiral

organic glass, (d) optical polarization properties of (a), (b) and (c) nearby the extinction location.

3.Discussions

3.1. Chiral parameter

Figure 2 shows that the angle of a polarized light

is {5Æ, when it passes through the chiral sol; and the

angle becomes {8Æ when it passes through the chi-

ral gel. Evidently, the rotated angle of the chiral or-

ganic glass is bigger than the chiral solution. This

phenomenon may be caused by the aggregation of

molecules of methyl metahcrylate. The angle of opti-

cal rotatory Æ is relevant with the speci�c rotation �

and the length of chiral organic glass L, that is

Æ = �L: (1)

From Eq.(1), the speci�c rotation �={1.6Æ/cm.

From Eq.(10) of Ref.[7], the chiral parameter of the

chiral organic glass is 2.65�10�7.



No. 6 Chiral organic glass and its infrared spectrum property 641

Fig.3. Infrared absorption spectrum. T1 represents

the chiral organic glass, T2 represents the organic glass

matrix, T3 represents the chiral molecule griseofulvin.

3.2. Analysis of infrared absorption spectra

The purpose of measuring infrared absorption

spectra is to �nd out which state the chiral molecule

may be in the organic glass. Does it �ll in the pore

of the network structure or link with the host? In

Fig.3, T1 represents the infrared absorption spectrum

of the chiral organic glass, T2 represents that of the

organic glass matrix, and T3 represents that of the

chiral molecule griseofulvin. Firstly, in the �ngerprint

region (1333{667 cm�1), the intensity, shape and loca-

tion of T1 are similar with that of T2. Although there

are many subtle absorption peaks in T3, they are not

incarnated in T1, which is covered by T2. Secondly,

in the feature region (4000{1333 cm�1), there are four

obvious di�erences between T1 and T2. In T1, four

absorption peaks can be found at 1616, 1591, 1354 and

1437 cm�1. The former three absorption peaks do not

appear in T2. Though T2 has an absorption peak at

1449 cm�1, it is 12 cm�1 less than 1437 cm�1. How-

ever, if compared with T3, four absorption peaks can

be found at 1619, 1587, 1353 and 1428 cm�1. These

absorption peaks are close to those of T1, and there

are not any obvious redshifts or blueshifts. So, it can

be reasoned that the chiral molecules �ll in the pore

of the network structure in the organic glass, which

hardly link with the host.

4.Conclusion

The chiral organic glass has been manufactured

successfully, and its optical rotatory has also been ob-

served. The results of measurement show that its

chiral parameter is 2.65�10�7. So it is possible to

make solid chiral waveguide and solid chiral nonlinear

device.
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