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Because of the presence of molecular bands in the spectra of carbon stars
resulting from their peculiar atmospheric compositions, most photometric sys-
tems are of limited value in determining the physical and chemical parameters
of their atmospheres. Therefore, for the photometric classification of carbon
stars in the visual and near infrared regions, a medium bandwidth (10-25
nm) photometric system is proposed in which the locations of pass-bands are
in conformity with the spectral peculiarities, and which is useful for small
and moderate-sized telescopes and performable with interference filters and
standard photomultipliers.

Integrating spectrophotometric records of about 60 N and late R stars with
a systematic, step-by-step variation of the location and width of the proposed
bands, a search was made for the highest resolution color-index diagrams. Five
primary and two supplementary filters were selected, as follows:

Characteristics of the proposed system
Filter =~ Width (nm) Measured feature

®s51 505-520 C2 Swan bands Av =0
Ps3 520-540 Quasicontinuum

Des 640-655 Quasicontinuum

Prg 770-790 Quasicontinuum

Pgp 790-820 CN red system Av =2

Supplementary filters

P59 585-595 Na D resonance doublet
Pgg 870-900 Quasicontinuum

The five primary bands of the system provide two color-indices representing
effective temperature and two molecular indices (C2 and CN) which — as one
can see from simplified equations of the thermochemical equilibrium in the
very limited effective temperature interval of cool carbon stars (2500-3000 K)
— can be treated as indicators of C/O and N/H. The supplementary filters
provide the possibility of measuring one more pseudocontinuum color-index
and the Na D resonance doublet intensity — a classical temperature indicator
in carbon-star spectra.
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