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Jtitutifit �lUtritau. 
THE KOON'S ATKOSPHERE. 

The moon has no atmosphere, the text books tell us: or if 
any, it is comparable in density only to the best vacuum to 
be obtained in thll receiver of an air pump. Bessel estimated 
the greatest surface density possible in a lunar atmosphere, 
consistent with lunar phenomena, to be the thousandth part 
of that of the earth's atmosphere ; and most writers on as­
tronomy have accepted his conclusion as final. 

But it has been found that the calculations which led Bes­
sel to this result were vitiated by serious errors and omis­
sions. He failed in the first instance to take account of the 
difference in the force of gravity on the moon and on the 
earth. Allowance being made for that, it appears that the 
surface density of the moon's atmosphere may be three times 
what Bessel made it. He also overlooked the influence of 
temperature. Making the necessary correction for this ele­
ment, his equation shows that, so far from being limited to 
a density a thousand times less than that of the earth's at­
mosphere,the moon's atmosphere may be five times as dense, 
or one two-hundredth that of our air. In view of the di­
minutive mass of the moon and the feeble action of gravity 
upon its surface, such an atmosphere would be relatively 
quite as important, quite as effective in its influence on the 
surface, as tlie earth's atmosphere is. 

Taking the earth as unity, the diameter of the moon is 
less than two sevenths; its surface area, one thirteenth; its 
vQlume, one forty-ninth; its mass, a little more than one 
eightieth; its mean density about three fifths; and the 
the force of gravity on its surface rather less than one 
sixth. 

Spread over a surface relatively so much greater than the 
earth's (as T! to -Jr) and acted on so slightly by gravity, 
the moon's atmosphereic envelope-assuming it to have been 
proportionately as ample as the earth's at first, and the con­
ditions to have remained similar-would necessarily occupy 
a very much greater comparative volume than the earth's at­
mosphere, while its surface density would be not more than 
one fiftieth part as great. 

But this maximum density possible under Bessel's esti­
matE'S must greatly exceed the density actually possible at the 
present time, since the absorption of the moon's atmosphere 
by the moon's surface must have gone on much more 
rapidly than the corresponding absorption by the earth, the 
surface exposed being relatively six times greater. 

Think what enormous volumes of carbonic acid gas, oxy­
gen, hydrogen, and so on, have been withdrawn from the 
earth's atmosphere, to entf'r into solid combination in the 
coals, limestones, granites, and minera,ls of every sort; and 
try to realize what the condition of atmosphere would have 
been had it been subjected to the absorbing action of a simi­
lar surface six times more extensive. Such,relatively, have 
been the conditions prevailing in the moon. If correspond­
ingly reduced, its atmospheric envelope is not likely now to 
have surface density more than one three hundredth part 
of that of the earth's atmosphere. 

The question therefore is whether astronomers have been 
able to detect positive evidence of a lunar atmosphere, not 
like the earth's, which we have no reason to expect, but of 
such a density as may reasonably be considered possible 
there. 

In his recent able and authoritative treatise on the moon, 
Neison remarks that all astronomers who have devoted 
much time and attention to the detailed examination of the 
lunar surface have recognized more or less direct indications 
of a rare lunar atmosphere, besides the more indirect evi· 
dence afforded by the known conditions of the moon's sur­
face and the phenomena presented by it. Again, with reo 

ference to Bessel's estimate of its density, he says: "But 
this opinion was coinCided in by none of those astronomers 
to whom is due our knowledge of the condition of the moon, 
and they recognized that the lunar atmosphere seemed to 
possess a greater density than the theoretical considerations 
would appear to permit." 

We have seen that those theoretical considerations rightly 
interpreted, are in accordance with the existence of a lunar 
atmosphere, very far from being insignificant ; and it re­
simply to examine the evidence borne by observable phe­
nomena. 

The only methods sufficiently delicate to detect unmistaka. 
bly a lunar atmosphere, having a surface density less than 
one hundredth that of the earth's, are those based on the re­
fraction of a ray of light traversing it ; and of these t.he 
most trustworthy is that based on the observed times of 
lunar occultations, that is, the cutting off the light of a star 
by the moon coming between us and it. If the moon had no 
atmosphere, the disappearance of the star should coincide 
exactly with the calculated time. With an atmosphere of 
appreciable density, the disappearance of the star must be 
delayed by refraction. The difference between the observed 
and the calculated time of an occultation would, therefore, 
furnish a measure of the density of the lunar atmosphere, 
provided the calculated time were minutely exact. 

Unfortunately this requires the moon's diameter to be 
exactly known, but that is still doubtful within very small 
limits, owing to the disturbing effect of irradiation. As the 
result of some hundreds of recent observations with power. 
ful instruments, however, occultations appear to be retarded 
from fiveto ten seconds more than can be accounted for by 
the effects of irradiation. Consequently the existence of a 
lunar atmosphere sufficiently dense to produce the differ· 
ence found is not only possible, but very probable, consid­
ering the consistent nature of the results obtained by 
observations and the apparent inadequacy of other causes 
to explain them. The maximum surface density of 
the moon's atmosphere, according to these conditions, is 
about one two·hundredth of that of the earth; but thiere-
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I!ult must be considered as merely probable, the exact densi 
ty being unobtainable with the observations at present e x  
isting, owing, a s  already noticed, t o  the uncertainty a s  to 
the moon's exact diameter . 

Among the appearances which are regarded by students of 
the moon's phenomena as proofs positive of a lunar atmos_ 
phere of considerable density, we may mention the twilight 
at the cusps of the moon, the dimness and obscurity ob­
served at times in certain localities while surrounding ob­
jects stand out sharp and clear, the blue, transient fringe 
to crater walls at suurise, the local and quickly disappear­
ing gray border to the black shadow of some of the deep 
crater formations,the misty appearances within deep craters 
at sunrise, and the blotting.out of surface details by mists 
which vanish as the sun rises. 

After reviewing at length the evidence of these and other 
lunar phenomena, Neison decides that the existence of an 
atmosphere to the moon must .be regarded as certain; the 
only uncertainty that remains is with respect to its density, 
which he is persuaded must in all probability lie between 
three and four hundredths of that of the earth's atmosphere. 
It "is therefore capable of exerting 'almost as powerful an 
effect upon the surface as the earth's,and,proportionately to 
the mass of the moon, is not much inferior in amount." 

.. u� .. 

THE RECENT WORKING MEN'S DEMONSTRATIONS. 

In this city, in Philadelphia, in Newark, and in many 
other of the large populous centers, the abnormal Rpectacle 
is now being witnessed of working men banding together and 
marching in procession to demand of the authorities an op­
portunity to earn an honest living. It is impossible not to 
feel the greatest commiseration and concern for men reo 
duced to this predicament, and it would be uncharitable not 
to find in the circumstance every condonation for errors of 
judgment. We are well aware that it is like offering stones, 
when bread is asked, to answer appeals for immediate help 
by indisputable maxims of political economy; but on the 
other hand, the working men have nothing to gain by closing 
their eyes to the truth, however distasteful or unfortunate 
the same may be, and there is something still to lose by their 
pure uing a course which can in no wise enure to their benefit. 

A moment's consideration must show to every intelligent 
workman that his is in reality neither an especially oppressed 
nor yet a privileged class of society. If he will remember 
that the terrible financial stress of the last three years has 
aJIected everyone, that great business houses, believed to be 
superior to all possible vicissitudes of fortune, have been 
utterly annihilated, great enterprises, apparently in the full 
tide of success, have been arrested, that we have experienced 
not a sudden panic, from which recovery was possible, but a 
slow yet inevitable shrinkage of value in all things, he will 
perceive that by no combination of circumstances could he 
and his fellow laborers be made an exception to the general 
misfortune. When employers barely have the means to keep 
their business in existence, and then are thankful that their 
affairs are no worse, when, as must be the case, every penny 
is considered more closely than dollars were before, when 
people cannot hire men to do work, simply because they have 
neither the money to pay for it nor any way of disposing of 
the results of labor, it certainly cannot be expected that work 
can go on. Nor is there any sudden and rapid method of 
forcing the same into existence. 

There is no greater mistake than to suppose that govern. 
ment can do this. The governing power is not paternal here, 
as in France or Russia. No one would more quickly resent 
its interference with his private affairs than would the work. 
ing citizen himself. The particular persons whom we call 
President, or Mayor, or Governor, or Aldermen, who man. 
age, for brief periods, the mechanical proceeding incident to 
government, are but paid servants of the public, not rulers 
and for the workingmen or any other class of sovereign citi· 
zens to ask, of those whom they hire to do certain work, an 
exercise of power without the duties and powers which they 
themselves have strictly defined and limited by la w is not 
sensible. 

Again, it would not be just that one part of the population, 
because it earns a living by daily physical labor, should be 
provided for to the exclusion of every other class. The em­
ployer who may be laboring at his desk until his bodily 
powers threaten to succumb, iu order to avert impending 
ruin, has an equal right to assistance. The butcher, the 
grocer, all the retail trades' people, who are dependent on 
the working man's custom for their living, would be equally 
justified in asking help because the working men now buy 
less of their commodities, It is clear that, if the State had 
power to make work, that work would have to be paid 
for by the people, through taxation ; and when the working 
man came to spend his earnings, he would find that they 
would buy just so much less meat and coal in proportion as 
the dealers, through their increased ta.xatiol:, have been 
compelled to raise the prices. 

It seems to us that the only sensible course at hand is for 
the men to bear their misfortunes patiently, to De vigilant; 
and when any honest labor, no matter what, does appear, to 
take it and be content with any wages that will afford sup' 
port. We say plainly that the present is no time for strikes 
such as the 'longshoremen and stone cutters have been mak. 
ing, no matter what the pretext, and that the period is still 
less propitious for enforcing dicta of trade societies or the 
unwritten laws of trade etiquette. We believe there is a 
deep-felt sympathy for the working men per�Jlding the com· 
munity, and that there is a growing tendency to afford em· 
ployment whenever it can possibly be done. It remains for 
the men who join in processions and other demonstrations 
to Bee to it that no hasty or ill advised action, on their part, 
mpairs this favourable public sentiment.. 
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