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FIG. 1. Plot in Ιητ against - Ιηε in mixture of w-dodecane
and /3,/3 '-dichlorodiethyl ether.

(T/V)-fff-\ deg/cP

FIG. 2, Half-width of 656 em"'Raman scattering line of carbon
disulfidein carbon disulfide-ethyl alcohol mixture (1) and
610 em"1 (2), 1345 cm"1 (3), and 1586 cm"1 (4) lines of nitro-
benzene in nitrobenzene-n-hexane mixture vs Τ -Te and T/i).

sulfide-ethyl alcohol solution and of the 610, 1345, and
1586 cm'1 lines of nitrobenzene in the nitrobenzene-n-
hexane solution. The results of these studies appear in
Fig. 2. Here the half-widths δι» of the RSL are plotted
against Τ/η (η is the shear viscosity) and Γ - Tc. Fig-
ure 2 shows an anomalous narrowing of the RSL or an
increase of τ with the approach to the critical tempera-
ture in both solutions and for all of the depolarized lines
studied. The narrowing of the 656 cm'1 line keeps pace
with the narrowing of the RLW in this solution, and their
temperature dependences agree. The 1345 and 1586
cm"1 lines are also narrowed by practically the same
factor as the RLW in this solution; it is possible that
the anomalous narrowings of these lines in various tem-
perature ranges are related to the various segments on
which the RLW show nonmonotonic narrowing. It was
verified experimentally that none of the RSL studied has
singularities in noncritical solutions.

If the ranges of rapidly increasing τ or narrowing of
δω and δι; are described by the formula τ = (A + Be")'1,
it is easily found, e. g., for the carbon disulfide-ethyl
alcohol solution, that the critical exponent σ = 2 for the
RSL and RLW. The same critical-exponent value is ob-
tained for both segments of rapidly increasing τ for the
RLW of the n-hexane-decane and w-dodecane solutions
in β, β' -dichlorodiethyl ether.

The report discusses the experimental results from

V. G. Kurt, The Motion of the Sun in the Interstellar
Medium. Herschel observed at the end of the Eighteenth
Century that our sun is moving relative to the nearest
stars toward the point α =271", 6 = 30° in the constella-
tion Hercules at a velocity that is equal, according to
recent determinations, to 19.7 km/sec, or 4.2 a.u. per
year. Atoms of the interstellar medium will obviously
penetrate the solar system in this process. However,
it has not been proven to this day that the interstellar
medium has no proper motion relative to the nearest
stars. We recall, incidentally, that, like the nearest
stars, the sun participates in the Galactic rotation at a
velocity of 250 km/sec in the direction of I = 90°, 6=0

the standpoint of theories that predict narrowing of the
depolarized scattered light spectrum.
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(new Galactic coordinates). We studied the solar La

line (λ 1215.7 A), which is scattered by neutral atoms
of the interplanetary medium, to determine the relative
velocity of the sun in the interstellar medium. The ob-
servations were made during the period 1973-1976 with
instruments carried on Soviet Mars and Venus probes.
In 1963, we had become the first to establish the exis-
tence of the extra-atmospheric La background, U 1 and in
1967C2J we determined the anisotropic nature of this
radiation (with an intensity drop from 500 to 150 R).u

n l R (rayleigh)= 106 photons/cm2 sec from the entire celestial
sphere, i. e., from 4π steradians.
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The nature of this effect was analyzed inC3], but the ac-
cidental coincidence of the maximum with the Galactic
plane made it impossible at that time to reject a Galac-
tic origin. In 1972, two groups of investigators1-4·1 from
the U.S. and France prepared a complete chart of the
sky in the La line (from the American OGO-5 satellite)
and determined from the annual parallax that the region
of the maximum lies only 3-5 a. u. from the sun.

Instruments carried on the Soviet "Mars" and "Ven-
era" spaceprobes made it possible to determine the in-
tensity of the radiation and the half-width of the La

emission line. For this purpose, two cells fitted with
lithium fluoride windows and filled with molecular hy-
drogen and deuterium were placed in front of the detec-
tor. When a tungsten heater filament was switched on,
the hydrogen and deuterium dissociated into the atoms,
which absorbed narrow cores at the line centers (λ
1215.7 and λ 1215.3) with half-widths of 9.2xlO"3 A for
hydrogen and 6.5x 10"3 A for deuterium. The measured
ratio F between the detector signals with the heater wire
switched on and off is obviously a function of the temper-
ature of the emitting atoms (in this case those of the in-
terplanetary medium) and the projection of the relative
velocity onto the instrument's line of sight. Three ori-
entation modes of the "Mars-7" probe were used during
eight months of flight in 1973-1974: a) the axis of the
probe was oriented toward the sun and the optical axis
of the instrument was on a cone with a vertex angle of
120°. The position of the instrument's axis on the cone
remained unknown; b) the probe was oriented in the
same way and rotated at a speed of 0.05 deg· sec'1. In
this case the phase of the rotation could be determined
if a region with bright stars crossed the field of view;
c) the probe was oriented with all three axes fixed in
space. Similar orientation modes were also maintained
for the "Venera-9" and "Venera-10" probes. The ob-
served values of <7and F were compared with theoretical
models. Here it was assumed that the force of gravita-
tion and the light pressure are equal (both effects are
proportional to Λ"2). Actually, the pressure in the La

line is somewhat larger than the gravitational force,
and the hydrogen atoms diverge as they approach the
sun. It was also assumed that the chaotic velocity com-
ponent of the interstellar atoms does not change with the
approach to the sun, owing to the absence of interaction
of the neutral interstellar component with solar-window
protons, which fly radially outward from the sun (their
density is ~ 10 to 1 cm"3, their flux ~ 108 cm"2 sec"1, and
their velocity ~400 km/sec).

The existence of a galactic (Jo) component of the La

radiation is also an essential hypothesis. The smallest
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FIG. 1. Acceptable values of
parameters of interstellar
medium (T and V) vs assumed
galactic-background value.

FIG. 2. Diagram of sun's motion. V, is the velocity of the
sun relative to the interstellar gas:, V2 is the velocity of the
sun toward the apex, i. e. , relative to the nearest stars;
(V2-V() is the true velocity o£ the interstellar gas. The paths
of hydrogen and helium atoms are shown with consideration of
gravitation and light pressure. The focusing region for the
helium atoms lies within the orbit of Mercury.

observed value of F, which equals 0.72, cannot be rec-
onciled with Jo > 52 R. Figure 1 shows the maximum
and minimum acceptable values of V and T. However,
there are weighty arguments for the assumption that
Jo = O (or at least < 10 R), and in this case the values
found will be Γ = (11 to 13)xl0 3 o Kand 7 = 18-21 km/sec.
The density of the neutral hydrogen atoms at infinity,
which actually corresponds to a distance of 100 a.u.
(1. 5x 1015 cm) from the sun, will be ~ 0.1 cm*3. The
direction of the sun's motion relative to the interstellar
medium is characterized with an error no greater than
10° by the point with coordinates a =272°, δ = - 15°. In
this case the true velocity V2 — Vi of the interstellar me-
dium will be 16.3 km/sec toward the point a = 10° and
5 = 68° (Z = 122° and b = 5°, 5), which is very close to the
Galactic plane (Fig. 2). This indicates that the local re-
gion of the interstellar medium is moving faster than the
stars nearest the sun, which participate in the Galactic
rotation. The physical conditions that we found in the
interstellar medium agree well with a three-phase mod-
el of the medium, namely an intercloud HI zone in which
the density η is of the order of 0.2 cm"3, T = 104°K, and
the electron density «e=0.02 cm"3. In dense clouds,
η = 1 to 20 cm"3, Τ = 102 °K, and ne = 0.01 cm"3. Obser-
vations in the 21-cm hydrogen line give a lower limit
of about 103 °K for the spin temperature. Observational
data on the He I line at λ 584 At53 correspond to a model
with υ = 5-20 km/sec, w = 0. l±0.02 cm"3, wHe = 0.009-
0. 024 cm"3, and Τ = (2 to 10)x 103 °K.

This study was made within the framework of Soviet-
French collaboration.t8] The French participants were
J. Blamont, J. -L. Bertaux, and N. Tabarie, and the
Soviet participants A. S. Smirnov and Ν. Ν. Romanova,
to whom the author extends his gratitude.
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