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In preparing the present report, which covers the period July 1, 1984, to June 30,
1987, close collaboration has taken place between Commission 10 and 12, the two solar
commigsions, in order to avoid duplications and to insure that pertinent subjects are
treated. The reader is referred to the report of Commission 12 for further solar
topics. The proceedings are found at the beginning of the references for each section,
followed by the usual alphabetical listing. In some sections this listing refers to
the previous proceedings by their numbers ; in others we retain the conventional
reference. It is a pleasure to acknowledge the excellent work of the reviewers who
wrote the different sections of this report, and all the members of the commission who
provided information on research to be included.

I. Ground — Based Optical Solar Instrumentation
(W. Mattig)

This report is necessarily incomplete. However, it is to be noted that the IAU has
also a special Commission for Instruments and Techniques (Commission 9), and that a
gsection on solar instrumentation is also contained in the report of commission 12.

A great part of the instrumental development in recent years has been reported at
special meetings. The proceedings of these meetings are a rich source of information,
e.g. the meetings in Kunming 1983 (I), in Huntsville 1984 (II), in Toulouse 1984 (III),
and in Tenerife 1986 (IV). On the occasion of the ceremonial inauguration of the
observartories on the Canary Islands a special issue of the "Vistas in Astronomy” has
been published (V).

A, TELESCOPES

The advantages and disadvantages of possible telescope configurations for high
resolution solar observations have been discussed in a review by Dunn (1985). At the
Hida Observatory (Japan) a new domeless solar tower telescope was installed. This
gystem includes a Gregory telescope with vertical and horizontal spectrographs. The
best resolution achieved is 0.3 arcsec (Nakai and Hattori, 1985). At the Kunming
Observatory a SPAR with double tubes of 26 cm aperture has been installed for white
light photographs and for chromospheric studies with a Ha filter of 0,25 X passband.

For the Beijing Observatory a refractive imaging system with an effective aperture
of 35 cm was installed to measure the solar magnetic field (Li, 1985). A new 60 cm
Gregory telescope for the same observatory is under construction. The solar tower
telescope of the Nanjing University and its multichannel spectrograph for studying
solar flares and prominences are described by Fang and Huang (1985). Beckers (1985)
has discussed future techniques and instrumentation in solar-stellar physics ; the
National Solar Observatory is taking initiative to make available the McMath Solar
Telescope at Kitt Peak for fully scheduled nighttime observations which pertain to
"gsolar—-stellar-connection" astronomy (Smith, Jaksha, 1984).

In Cuba a Horizontal Solar Telescope is being installed by the Pulkovo Observatory
staff (Nikonov et al., 1984).

Great progress has been made to put into operation the solar instruments on the
Canary Islands. On La Palma, the new Swedish tower telescope with a 50 cm diameter
lens, described by Wyller and Scharmer (1985) and Scharmer and Hrown (1985) is
operating now and has demonstrated the high quality of the instrument and the site.
From the German solar telescopes on Tenerife described by Schroter, Soltau and Wiehr
(1985 ) the Gregory Coudé telescope is now operating. The building for the 60 cm Vacuum
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Towexr Telescope is ready. The beginning of the scientific work, in particular the high
resolution spectroscopy with an echelle spectrograph, is scheduled for 1988. At the
same "Observatorio del Teide" the Spaniards have built a new solar laboratory mostly
for global oscillations of the sun (Roca Cortes, 1984). France is planning to build the
THEMIS solar telescope. The 90 cm polarization-free instrument is expected to be
finished by 1990 (Mein and Rayrole, 1985).

Extended studies for the LEST (formerly "Large European Solar Telescope", now
renamed to "Large Earth-based Solar Telescope") have been carried out in the last
years. They are published in the series of LEST Foundation Technical Reports 1-24.
Many fundamental problems and techinical details are discussed in this series. General
reviews have been given by the LEST Foundation and, e.g., by Stenflo (1985b) and
Engvold (1985). The design of the 2,4 m aperture telescope is "polarization-free".
Helium-£filling and adaptive optics are used with the aim of achieving a 0.1 arcsec
spatial resolution. Beside all these new installations many improvements of existing
instruments have been developed. Pierce (1987) has built a windscreen around the
heliostat of the McMath telescope, resulting in a reduction of the declination
windshake amplitude by at least a factor of 10.

The use of dynamical dampers for reducing the vibration level of a solar telescope
is reported by Korenev and Kitov (1984).

A scanning heliometer measuring the fluctuations of the maximun brightness
gradient all around the solar limb is being developed by Rosch and Yerle (1984). Sofia
et al. (1984) have drafted the concept of an instrument called the solar disk sextant
to be used in space to measure the shape and the size of the sun and their variations.

B. MAGNETOGRAPHS

The vector magnetograph of the Okayama Astrophysical Observatory (Makita et al,
1985 a,b) is in operation since the autumn of 1982. It is fed by the 65 cm solar Coudé
telescope with a 10 m Littrow Spectrograph.

A detailed description of Sayan Solar Observatory (Irkutsk) is given by Grigoryev
(1985).

At the Beijing Observatory a video—-magnetograph is in operation ; a specially
designed birefringent filter with a FWHM of 0.15 X is used. (Li 1985, Ai and Hu, 1985,
Hu and Ai, 198%5a, 1986).

A new video Stokes polarimeter is designed by Richter et al. (1985) for the 61 cm
Vacuum telescope of the San Fernando Observatory. By using a TV camera system
simultaneous scans of six polarization components of a given line profile are
possible.

Recent improvements of the Haleakala polarimeter include a high resolution
echelle spectrometer coupled to telescope by optical fibers and 128-element diode
array detectors (Mickey, 1985 a,b). A new apparatus is described by Scholiers and
Wiehr (1985 a,b) which measured the Stokes profiles by means of a two dimensional
100*000 detector array. The spatial range covers 75 arcsec; the spectral window is
about 1.8 X. The Marshall Space Flight Center magnetograph has undergone an extensive
upgrading in both electronic control of the magnetograph hardware and in polarisation
optics (West,1985, Hagyard et al., 1985).

The new solar magnetograph for the Canary Islands Observatory, THEMIS, has been
designed for measurements of the magnetic field without interference with the local
variations of the thermodynamical parameters (Rayrole, 1985, Rayrole and Ribes,
1985). A number of new instrument concepts for magnetic and velocity field
measurements is proposed by Stenflo (1985a): (a) schemes for simultaneous recording of
all four Stokes parameters requiring only one piezoelastic modulator; (b) a system
using a solid polarizing Michelson interferometer in combination with broad-band
prefilters and a piezoelastic modulator.

C. BIREFRIGENT FILTERS

A new birefringent filter of the Lyot type (FPSS) with a passband of 0.13 X or a
spectral resolution of 45000 is used with a 28 cm solar refractor at the Observatoire
de Meudon for radial velocity imaging (Dollfus et al., 1985, Dollfus, 1985). A Stokes
parameter modulator is placed at the entrance of the filter to produce vector
polarisation mappings over the solar surface.

The Beijing solar telescope is equipped with a birefringent filter with two
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passbands (5234 A and HB) with a half-width of 0.15 A ; also Solc elements are used
(AL et al., 1984, 1985) for measurements of both the solar magnetic vector field and
the sight—1line velocity field. The law of conservation of the integrated transmission
of a tunable Lyot birefringent filter is described by Hu and Ai (1985).

By using polarizing beam splitters a 5-resp. 9-channel birefringent filter is
under construction for observations with the newly planned 60 cm Vacuum Gregory
Telescope at the Huairou reservoir station of Beijing observatory (Ai, and Hu, 1985,
Hu and Ai, 1985b, 1986).

On the Pamirs solar telescope of the Pulkovo Obgervatory an additional optical
channel with a birefringent filter for Ha with 0.5 A Bandwidth was built (Krundal,
1986).

The Arcetri group is planning solar two—dimensional spectroscopy with a Universal
Birefringent Filter (UBF) and a Fabry-Perot—-Interferometer (Bonaccini et al., 1985).
A progress report on the updating of the Zeiss UBF for the Vacuum Tower Telescope in
Izana, Tenerife, is given by Cavallini et al.,(1985).

A Spectrophotometer was newly installed at the Arcetri Observatory Solar Tower
(Cavallini et al., 1987). This instrument basically consists of a Fabry-Perot
Interferometer mounted in tandem with a medium—sized grating spectrograph.

In connection with narrow band filter the temperature variation of ADP
birefringence is measured and discussed by Harvey (1987).

Rust et al. (1986 ) have designed and fabricated a tunable Fabry-Perot filter from
a 50 mm wafer of optical-quality lithium Niobate crystal. The passband (FWHM) is 0.017
mm, the effective finesse 18,6. A design congideration for a satellite-borne
magnetograph with the Fabry-Perot filter has been done also by Rust (1985).

An imaging triple Fabry-Perot interferometer has been developed by Winter (1984,
1985). It is tunable over the range 400 — 680 nm with a bandwidth of 20 — 50 mx. A
multiloop servocontrol system maintains the parallelism and spacing of the plates to
an accuracy of A/500.

D. MISCELLANEOUS

Semel (1987) has derived the laws of refraction for the general case of plane waves
incident on uniaxial crystals. Optical aberrations and their effects on observations
with high spatial resolution are discussed.

To improve the image quality in large instruments, sunspot trackers have been
built by von der Luhe and Title. The instruments have been tested and are used at the
Vacuum Newton Telescope in Izana and at the Sacramento Peak Observatory.

Correlation trackers are under construction by Dunn, von der Luhe and Title.

A 57-actuator active mirror has been developed by Smithson et al. (1984).
Laboratory tests and seeing measurements show that the mirror is potentially capable
of reaching the diffraction limit of a 20 to 40 inch aperture telescope in uncorrected
seeing of about 2 arsec or better.

Adaptive optical systems for LEST have been proposed by von der Luhe (1983).
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II. Spots and Intense Flux Tubes
(J.C. Henoux)

The development of research on starspots, stellar activity, and the suspected
relationship between coronal heating and magnetic field have reenforced the interest
of the study of the solar magnetic field and the study of the associated thermodynamic
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