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Read an article follow below and answer the questions first in Japanese and then translate
them into English so that the English sentences will be completely different from those

written in the text.

Did the universe start with a big bang and expand outward or has it always appeared
much as it does today? How big is it and how old is it? These are the questions posed
by cosmology. It was hoped that radio astronomy would help provide the answer to these
problems but a present the answers appear no closer. In fact, some radio astronomers
now even question if the universe is expanding at all.

Cosmology is the study of the origins and scope of the universe, but this chapter will
not be the usual discussion of how we learn about the expanding universe from radio
astronomer observations. Instead, we shall examine how radio astronomer data affect our
thinking in this field and how some of these data support a picture in which the universe
may not be expanding at all.

In the 1930s, the famous astronomer Edwin Hubble showed that the faintest galaxies
had the largest redshifts. We have already discussed the term redshift, which is the effect
on light waves transmitted from an object moving away from us. The light appears redder
to us than it was on leaving the object because the waves have been “stretched” in their
passage toward us.

Since fainter galaxies are though to be farther away, this discovery of Hubble’s indicated
that the more distant galaxies were moving away from us. In fact the speed of this
recession seemed to increase as one examined fainter and fainter galaxies. The universe,
therefore, appeared to be expanding with a speed that greater in the past. This led to
the concept of a “big bang,” which started the explosion. To me this always has seemed
a fundamentally religious picture of the universe. Many religions have in their dogma
the concept of a moment of creation, and the big bang theory follows this pattern quite
well. No one has ever explained what happened or existed before the big bang, which is

essentially a unique event, almost Godlike!



If we are stuck with the fact that the universe is expanding, how do we avoid a big
bang? The alternatives is the steady state theory. In this theory the universe has always
been and always will appear uniform, but is still expanding. Matter has to be created
to fill in the holes as the galaxies expand outward. Before we discuss the validity of the
expanding universe concept, let us see what radio astronomers can do for us. It turns
out that, with even modest radio telescopes, radio astronomers should be able to pick up
radio signals from galaxies far beyond the limits to which even the 200-inch telescope at
Mount Palomar can see. If this is so, then obviously radio astronomy is a good tool for
studying the universe on a much larger scale than optical astronomy can, and hence some
fundamental cosmological questions, such as how big or how old the universe is, might be
answered.

A simple experiment is to count the number of radio sources in the sky. One needs to
count the number to successively weaker levels of intensity and then see if the numbers
he finds are a reasonable fit to a picture of an expanding universe. The basic point is
that the farther away a radio source is, the weaker the signals we pick up, and since the
strength of the received signal decreases inversely as the distance squared (1/R?) (as is
the case for light as well) and we include more and more sources when we look to greater
and greater distances (the volume of space include in our search region depending on the
cube of the distance, R?), then the number of sources we expect to see at a given level of
signal depends on the strength of the sources to the 3/2 power.

The point of all this is that if a radio astronomer plots the number of sources he finds
on a graph showing number versus the intensity he measures, the he expects a line with
a slope of 1.5.

This is not found, and from the slope’s deviation from 1.5, it is concluded that in the
past there were more sources than predicted; that is, the sources were closer together,
which fits an expanding universe, big bang theory, very nicely.

However, several astronomers have recently pointed out that more sources in the past
is a statement that only has meaning relative to how many strong ones there are now,
nearby. It can be argued equally well that if the number of weak sources we see is a
true indication of a uniform universe, the there are instead too few strong ones at present
visible in our skies! It turns out that a deficiency of only about 50 sources in our skies,

at the higher radio intensities observed, can equally well explain the data. This is only



50 out of some 10,000 sources in the study.

(Comments: This article was published in 1977)

QQuestions:
(1) What does the author try to describe on the universe in this section?

(2) How an astronomer can test the expanding universe? Draw a graph which is expected

to be from a naive picture.

(3) What is the Edwin Hubble’s discovery?

”

(4) Translate the last paragraph which starts “However, several astronomers have ....

into Japanese. You do not need to translate them into English again in this question.
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