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Abstract. To examine the stray light in magnetograph observations, we determined the point
spread function of the Video Vector Magnetograph mounted on the Solar Magnetic Field Tele-
scope (SMFT) installed at the Huairou Solar Observing Station (HSOS). Then we obtained
the curve on large-spread-angle (LSA) stray light intensity as a function of distance from disk
center. A new way to correct LSA stray light is proposed.
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1. Determination of LSA Stray Light intensity
The observed Stokes I is

Iobs = anonI +
∑

j

cjΦ(r, bj) + clΦl (r, b) , (1.1)

where the contribution functions Φ (r, bj) and Φl (r, b) are numerically calculated by using
the formula given by Martinez Pillet (1992). All the coefficients of this linear combination
are to be obtained. To the end, we make a linear-square fit to the aureole data. The data
we use in the present study were obtained with the HOSO Video Vector Magnetograph
on 31 May 2004. We adopted the research method of Chae, et al. (1998) how to select
the data to be fitted. Figure 1 shows the intensity profile across the limb and the result of
model fitting. In the process of fitting, two Gaussians were used and the corresponding
width parameters are b1 = 2.5′′ and b2 = 12.5′′. The width parameter of Lorentzian
is b = 100′′. The LSA stray light intensity integral is presented as a dot-dashed curve.
Since it slowly increases with distance from the disk center, the same integral might be
used in observations from different days. In the next section, we will use the curve (for
convenience, named correcting curve) of it vs. the distance to correct LSA stray light.

2. Correction of LSG Stray Light
In routine observations, what we should do first is to make telescope point to the Sun

limb to measure background noise signal (BNS) coming from stray light and instruments,
then subtract them from polarized light intensity. These BNS are called as Black Level
(BL). Since we subtract off a constant background, this method should be suitable only
to correct LSA stray light. However, it is clear that the stray light intensity near an
active region (AR) is not equal to that of Sun limb. Now, based on the results of section
1, we propose a new method to correct a constant BNS, which is a LSA stray light in
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Figure 1. The observed intensity profile across the Sun limb (solid line). The model fit is
drawn as dashed line, and the LSA stray light integral is presented as a dot-dashed curve.

Figure 2. Stokes V/I observed with BLs of 45, 55, 65. vs. pixel location.

the instrument. If BL of Sum limb symbol as Lr=1, we can get a formula for BL near an
AR on the solar disk by the correcting curve in Figure 1, as

Lr = Lr=1(Ir/Ir=1) − (Ir − Ir=1)Lzero/Ir=1, (2.1)

where Lzero = 110. We apply it to the AR 10218 to obtain the ‘real’ BNS (its distance
from disk center being r ∼ 0.5), which was observed with different BLs from 35 to 80, in
step of 5. The BL of Sun limb is 65 known from the real time monitor. The rough ratio
of LSA stray light intensity of r = 1 to that of r = 1 is 1.93 according to the correcting
curve. So BL of r = 0.5 is ∼ 43 by equation (2). Figure 2 shows the distributions of Stokes
V/I (observed with BL of 45, 55, 65) VS. pixel location. We think Stokes V/I with BL
of 45 is closer to the ‘real’ V/I than the others. However, some artificial signal may be
added into it. This mainly ascribes to the correcting data for AR 10218 observations
obtained in different days.
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