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It is shown that the total number of CO, CN, C,, OH, NH and CH molecules varies significantly with

magnetic field strength in sunspots. The equivalent widths of two first overtone lines of CO belonging to 0—2

vibration-rotation band as a function of magnetic field strength are also given. It appears that upto 2500 gauss
the equivalent widths change linearly with magnetic field strength.

3asucumocms MOAEKYAAPHO20 OUCCOYUAMUEHO20 PABHOBECUA OM HARPANCEHHOCMU MA2HUMHO20 NOAA 6 COAHeH-

Hoix namuax. IToxasano, 9ro nosnnoe wcio Mojekya CO, CN, C,, OH u CH cymecTBEHHO H3MEHSETCS C Halps-

JKEHHOCTBIO MATHATHOTO II0JISI B COJIHEYHBIX IATHAX. Taxke IPHBOAATCS SKBABAJICHTHBIE IMPHHBI ABYX NEPBHIX

o6eptonoB ymEmit CO, npuHaaiexanmx 0—2 KonebaTeJbHO-BpAINATENbHON HONOCe, KaK (GyHKUHAS HAmps-

XE€HHOCTH MarEATHOTO 1101, OKa3brBaeTcs, 4To 10 2500 raycc SKBUBAJICHTHBIC IMAPAHEI U3MEHAIOTCS JIAHEHHO
C HAIPSDKEHHOCTHIO MATHATHOTO OJISL.

1. Introduction

Zeeman splitting of MgH lines in sunspot spectra
has recently been observed by Wohl (1969). This
splitting can be used for magnetic field measurements.
Such determinations of the magnetic field strength
need very high resolution and high dispersion spectra.
It appears that the dissociation equilibrium of mole-
cules in spots will be affected by the magnetic field
strength because the magnetic field determines the
physical conditions, prevailing in a sunspot. The aim
of this paper is to test this proposition for six mole-
cules viz., CO, CN, C,, OH, NH and CH. For this
purpose we have used Stankiewicz’s (1967) magneto-
hydrostatic sunspot models with vertical magnetic
fields 1500, 2000, 2500, 3000 and 3500 gauss in intensity.

2. Dissociation equilibrium calculations
in Stankiewicz models

The procedure adopted for dissociation equilibrium

papers (Pande et al., 1969a,b). Vardya’s (1966) initial
guess solution and the abundances given by Miiller
(1967) with a helium to hydrogen ratio of 0-16 (Zwaan,
1965) and Tatum’s tables (1966) for dissociation con-
stants were used. The concentration-optical depth
curves (at 4500 A) were numerically integrated upto
an optical depth t = 3 for various values of magnetic
field strength. The results are summarized in Table I
and Fig. 1.

3. Equivalent widths of two CO lines near
2-3 microns

The calculations of the line profiles and then of the
equivalent widths of two CO lines at 23007 A and
23023-9 A were made. These lines belong to the R branch
of (0—2) band with J values 31 and 29, respectively.

Following Waddell (1958) the dip can be defined as:

Y='[ G‘P!cﬂdt.

calculations is the same as outlined in our earlier o kj,
Table I
Integrated number of molecules i.e. In.(ab) = _ng(ab) dz
Magnetic
field strength| In.(CO). 10713 | In(CN).107° | In(C,).107% | In(CH).107*° | In.(OH).1071? | In(NH).10™*°

in Gauss
1500 3472 3-857 8-408 5520 1-828 5-440
2000 4-164 5-278 12-521 7-289 4114 7-256
2500 5-807 5-841 12-573 8-441 4-813 9-595
3000 7-438 8-053 15-861 10-063 6:645 12-285
3500 9:493 11-095 22:577 13-237 9-835 16-616
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