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ABSTRACT
The Trumpler Red Shift in clusters is discussed. Reference is made to the production of He3 in hot stars; the presence of

He3 in the surface layers of a hot star could affect radial velocity measurements.

Early measurements of radial velocities of O starsin a number of galactic clusters showed a sys
tematic effect in the sense that these stars appeared
to be traveling away from the sun faster than stars
of later type in the same cluster. Trumpler (1935)
attributed this to a gravitational effect proportional
to M/R, where M and R are the mass and radius of
the star, respectively; on this basis he derived very
large masses (no longer accepted as real) for the O
stars.

The O stars are statistically infrequent objects,
and their distribution over the sky is patchy. Most
O stars are concentrated in a few regions (generally
as members of O associations or clusters), so that
analytical studies of the total data on O star radial
velocities are of relatively small value and easily
affected by systematic motions. However, it is inter
esting that a residual K-term of about 5-6 km/sec
for the stars of types O and B appears in the analyses
of Campbell and Moore (1928) and Smart and Green
(1936); see also Becker (1950), Weaver (1955). It
is unlikely that the systematic differences in the
measured radial velocities, at least of the cluster
stars, are real, and the author of the present paper
considers that analysis of the individual line positions
in the O star spectra themselves should be made.

The explanation of the spurious Doppler effect
found by Trumpler and others may lie in the inter
pretation of phenomena which are special to O-B
stars and enhanced in the hotter stars. Anomalies

in the hydrogen and helium lines therefore suggest
themselves.

Radial velocities p in the Perseus Arm have been
investigated by Dr. H. Abt (Abt and Bautz, unpub
lished), who finds

p = p > i c m + 7 . 4 k m / s e c ( 1 )
for stars in h and x Persei. A survey of the group of
associations, II Cephei, which appears to form part
of the same arm of the galaxy, showed a similar effect
among 45 O-B stars,

p =p>2i cm + 8.6 km/sec. (2)
However, the difference p - p2i cm appears to be
important chiefly among stars of variable velocity,
which are probably binary systems. In a sample of
21 stars (63 spectra) for which effects from orbital
motions can be expected to cancel out,

p = p - 2 n m + 1 5 k m / s e c , ( 3 )
p - />2i cm being negligible in the case of 24 other
stars of the group.

Abt's results are not quite parallel to Trumpler's,
since the Trumpler effect is confined to the O type
spectra and the Perseus Arm stars were nearly all
B type, only about six O stars being included. Abt
(loc. cit.) discusses the possibility of distortion from
gaseous streams surrounding members of close
binary systems and draws attention to Hardie's
(1950) revision of earlier work on U Cephei in this
connection. However, a change in the y velocity for

'With the addition of tables, reprinted from Pub. A.S.P., 75, June 1963.
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