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X. On the magnetizing power of the more refrangible solar rays.

By Mrs. M. SoMERVILLE. Communicated by W .SOMERVILLE,
M.D. F.R. S. Feb. 2. 1826,

Read February 2, 1826.

IN the year 1813, Professor MoricHinI of Rome discovered
that steel, exposed to the violet rays of the solar spectrum,
becomes magnetic. His experiments were repeated by Pro-
fessor ConriGLIAcHI at Pavia, and also by Mons. BErARD,
at Montpellier, without success. I am not aware of any
one having attempted them in this country, perhaps from
the belief that experiments which had sometimes failed
in Italy, were not likely to succeed in our more northern
climate. The unusual clearness of the weather last summer,
however, induced me to try what could be accomplished in
this country. Accordingly, in the month of July, an equi-
angular prism of flint glass, the three sides of which were
each 1,4 by 1,1 inches, was fixed in a slit made to receive it
in a window-shutter : by this prism a coloured spectrum was
thrown on an opposite panel, at the distance of about five
feet. I used for the subject of experiment, a very slender
sewing needle an inch long, having previously ascertained
that it was quite free from magnetism, by repeated exposure
of both ends of it to the north and south pole of a very sen-
sible magnetic needle, when it was found equally to attract
either pole in every instance. The magnetic needle employed
as a test in this experiment, is made of a sewing needle mag-
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netised, and run through a small piece of cork, into which a
conical cap of glass is inserted ; the whole traverses on the
point of a needle fixed perpendicularly in a stand.

I had no information at this time of the manner in which
Professor Moricuini had conducted his experiments; but it
occurred to me that it was not likely that if the whole of the
needle were equally exposed to the violet rays, the same
influence should, at the same time, produce a south pole at
one end of it, and a north pole at the other. I therefore
covered half of the needle with paper, and fixed it to the
panel with wax, between ten and eleven in the morning, in
such a position that the uncovered part of it should be exposed
to the violet rays. The needle was placed in a vertical plane,
nearly perpendicular to the magnetic meridian, and inclined
to the horizon. As I had not a heliostat, it was neces-
sary to move the needle in a direction parallel to itself, to
keep the exposed portion of it constantly in the violet ray.

"The sun was bright at the time, and in less than two hours
I had the gratification to find that the end of the needle
which had been exposed to the violet rays attracted the
south pole of the magnetic needle, and repelled the north
pole. It had been previously ascertained that there was no
iron near to disturb the results. The experiment was also
repeated on the same day, under precisely similar circum-
stances, with the view of detecting any source of error that
might have escaped observation in a first attempt; but the
result was the same as in the first.

The season was so favourable that it afforded me daily
opportunity of repeating the experiments, varying the size
of the needles, always taking especial care to ascertain that
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‘they were free from magnetism. The needles were placed
in various directions in the plane of the magnetic meridian,
sometimes in the angle of the dip, sometimes perpendicular
to the magnetic meridian, and also at various angles with
regard to it. In some cases the heads of the needles were
exposed in place of the points, to the violet rays. Perhaps it
might have been expected that the influence would have
‘been greater in those instances in which the needles were
placed in the plane of the magnetic meridian, and at the
angle of the dip; and, consequently, polarity might have
been expected to take place in a shorter time under these
circumstances ; yet in fact there seemed to be no difference;
most of the needles became magnetic, some in longer, others
in shorter periods, Varying from about half an hour to four
hours, but depending on circumstances which I have not yet
been able to detect, further than that a number of results
induced me to believe, that the experiments were more suc-
cessful from ten to twelve, or one o’clock, than later in the
day. The portion of the needle exposed was almost always
a north pole, whether it pointed upwards or downwards. In
a few instances in which the contrary occurred, it may possi-
bly have arisen from some previous disposition in the needle
to magnetism, too ;slight to be observed.

The distance of the needle from the prism was frequently
varied by fixing the needle to the wooden pole of a fire-
screen, but without material variation in the effect. I found
it unnecessary to darken the room ; it was sufficient to place
the prism so as throw the spectrum on any place out of the
sun’s rays. ’ _

.My next object was to endeavour to ascertain whether any
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other of the more refrangible rays had the same property
as the violet. A set of needles carefully examined as before,
were therefore subjected to the different rays of the solar spec-
trum; the needles exposed to blue and green rays, sometimes
acquired the magnetic property, though less frequently, and
requiring longer exposure than when the violet rays were
used ; but the magnetism seemed to be equally strong in
these as in the examples of the violet rays. The part exposed
became a north pole. The indigo rays succeeded almost as
well as the violet. ‘ ,
Pieces of clock and watch spring were next tried, under
the idea that they might, possibly from their blue colour, be
‘more susceptible of magnetic influence, and it was the case;
their greater extent of surface however, or their softness,
may have contributed to this susceptibility. The pieces of
spring were from two to three inches long, and from the
eighth to the half of an inch broad. It was difficult to procure
watch and clock spring free from magnetism ; it even hap-
‘pened on one occasion, that although the roll of spring was
neutral, the pieces into which it was cut became magnetic ;
in one instance the pieces were heated so as to deprive them
of magnetism and colour; they then required longer expo-
“sure to the rays in order to acquire polarity. Large bodkins
~were exposed to the violet rays without effect, the mass per-
haps being too great. When needles already magnetic were
tried, their magnetism was increased. Dr. WoLLAsTON was
so kind as to lend me a very large lens, having its centre
covered with paper, which he had used in his investigations
respecting the chemical rays. The lens concentrated the
violet rays, and produced a magnetic effect in a shorter time



186 Mrs. M. SOMERVILLE on the magnetizing power

than the prism; but the rapid motion of the sun made it
difficult to keep the needle in the focus. The effect was pro-
duced with equal facility by throwing the spectrum on the
floor of the room ; but success could not always be depended
upon even when the weather seemed most favourable.

I now made the following experiments with blue glass.
Three needles free from magnetism, having one half covered
with paper, were laid horizontally on the stone outside of a
south window, under a dark blue glass coloured by cobalt, -
/in a very hot sun; after remaining in this position between
three and four hours, they were found to have become feebly
magnetic, the uncovered part being a north pole. On exa-
mining these needles the following day, they had lost their
magnetism, a circumstance which had not before occurred,
though it was observed sometimes to take place afterwards,
as the force of the sun diminished from the advance of the
season. There was no iron near, and the magnetic needle
when placed on various parts of the stone, showed no mag-
netic influence in it. Next day the experiment was repeated
with this difference, that the needles were left exposed to the
sun, under the blue glass, six hours; and then the needles
had not only acquired very sensible magnetism, but still
retain it, at the distance of nearly six months. Pieces of
clock spring, which had been heated as formerly mentioned,
also became magnetic under the blue glass.

T was desirous of ascertaining whether this kind of glass
‘suffered the chemical rays to pass, and thereby occasion
these changes in the steel, therefore I employed aliquid hold-
ing muriate of silver in suspension, as a test, in the following
manner: a piece of writing paper dipped in the liquid was
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cut into two equal parts, of which one was placed under the
blue glass, and the other under a white glass, as nearly at
the same time as possible ; but the one did not become black
sooner than. the other; nor on comparing them could any
difference be perceived in intensity of colour, both having
been equally exposed to the chemical rays. The experiment
was repeated with the same result.

On the 26th of August, the thermometer at noon being
66°, two neutral pieces of clock spring were exposed to the
sun, one under a thicker piece of the same blue glass, as in
the former. experiment, and the other under green glass;
both acquired polarity. _

g1st of August, the thermometer at noon 68°. Having
thus succeeded in producing magnetism under the circum-
stances described, I next tried the effect of exposing neutral
pieces of clock spring to the sun, enveloped in violet and
green silk. The half of each was covered with paper as
before, and the pieces of spring then wrapped, one in green,
and the other in violet-coloured ribbon, were fixed to the
inside of a pane of glass in a window, where they were left
exposed to the sun all day ; in the evening both had become
magnetic, although they were two of the pieces of spring
already said to have acquired polarity more slowly from
having been heated ; and as before, the parts exposed to the
sun under the ribbon were north poles. \

To learn if heat had any share in producing ma.gnetlsm in
this case, I exposed three pieces of the same steel to a bright
sunshine, on the 1st of September, the thermometer at noon
being at 7o°£ one half of each was covered with paper, but
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the other half had neither glass nor ribbon over it; and
although the heat was greater than on the preceding day, no
magnetism was produced. '

On the 2d of September, thermometer at noon 68°, a

_piece of neutral white steel acquired polarity from exposure
to the sun, enveloped in green ribbon, one half being covered
with paper as before.

On the gd of September, thermometer at noon 68°, two
pieces of neutral spring became magnetic, one exposed in a
violet-coloured ribbon, and the other in blue glass, while
a similar piece of spring was in no way affected by exposure
to white light : the half of each was covered with paper.

September the 4th, thermometer at noon 68° five large
_sewing needles, two inches long, were exposed to the sun’s
rays, one in blue glass, one in green glass, one in violet
ribbon, one in green ribbon, and one in white light ; the half
of each was covered with paper. Of all these two only
became magnetic, namely, those in the blue glass, and in
the violet ribbon.

On the 2oth of September, thermometer at 69°, I placed
pieces of steel enveloped in violet and green ribbon, and
under glass of various colours, in different positions with
regard to the magnetic meridian and dip. Several acquired
polarity, the uncovered part being the north pole. A piece
of steel became more strongly magnetic than usual, exposed
in green ribbon, the position of which had been perpendicular
to the horizon, and nearly in the magnetic meridian. = For
some time I still obtained similar results, though the mag-
netism became more feeble as the season advanced, from the
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diminished force of the sun, in consequence of which further
experiments were deferred till the return of summer shall
afford me an opportunity of continuing them.

From the results which have been stated, I am induced to
believe that the more refrangible rays of the solar spectrum
have a magnetic influence even in this country,



