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Earth-Moon System

Moon

barycenter
(center of mass=about 1,700 Km
from the surface)
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MAY 15, 1935

In a complete theory there is an element corresponding
to each element of reality. A sufficient condition for the
reality of a physical quantity is the possibility of predicting
it with certainty, without disturbing the system. In
quantum mechanics in the case of two physical quantities
described by non-commuting operators, the knowledge of
one precludes the knowledge of the other. Then either (1)
the description of reality given by the wave function in

PHYSICAL REVIEW

Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?

A. EINsTEIN, B. PopoLsky AND N. RoOSEN, Instilute for Advanced Study, Princeton, New Jersey
(Received March 25, 1935)

VOLUME 47

quantum mechanics is not complete or (2) these two
quantities cannot have simultaneous reality. Consideration
of the problem of making predictions concerning a system
on the basis of measurements made on another system that
had previously interacted with it leads to the result that if
(1) is false then (2) is also false. One is thus led to conclude
that the description of reality as given by a wave function
iz not complete.
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1. Static terrestrial data, 2. Global initial and boundary conditions, 3. Satellite and GIS data
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Heat Health Warning Systems
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Web and mobile services
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THE VELOCITY-DISTANCE RELATION AMONG
EXTRA-GALACTIC NEBULAE!

By EDWIN HURBBLE axp MILTON L. HUMASON

ABSTRACT

Methods of determining distances of extra-galactic nebulac are discussed, and the
mean absolute tude is reviced on the basis of (1) Shapley’s revision of the zero-
point of th:nre -luminasity curve for Cepheids, and ﬂzg more extensive observations
of stars involved in nebulae, The revised value is M (vis)=—14.0.

The mean color-index of the nearer extra-galactic nebulae ap; to be of the order
of 4-1.1 mag., hence M(pg)=—13.8. A color-excess is supgested which is independent
of distance but shows some relation to galactic latitude.

The velocity-distance relation is re-examined with the aid of 40 new velocities, 26
of which refer to nebulae in 8 clusters or groups. Distances of the clusters, ranging out
to about 32 million parsecs, have been derived from the most frequent apparent mag-
nitudes. The velocity displacements reduce the apparent magnitudes by amnuntswhigh
become appreciable for the more distant clusters.

The new data extend out to about eighteen times the distance available in the first
formulation of the velocity-distance relation, but the form of the relation remains un-
changed except for the revision of the unit of distance. The relation is

Vel.#Dm' (parsecs) :
1790
and the uncertainty is estimated to be of the order of 10 ‘pl:r cent.

PART I. DISTANCES OF NEBULAE

Distances of nebulae are derived from the application of absolute-
magnitude criteria to stars involved in the nebulae. This is the only
direct method available at present, and it plays the same réle
among the nebulae that micrometer measures play among the stars.
All other methods are calibrated by means of the small sample collec-
tion of nebulae in which stars can be seen and studied. The assump-
tion that this collection is a representative sample is a first approxi-
mation, supported in a general way by the consistency of the results
to which it leads. The basic data will be materially increased only
when larger telescopes and faster plates are available.
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