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ference to this classification. The number of simple bodies
which belong to the, class,of magnetics is extremely limited,
consisting only of iron, which possesses the magnetic property
.in.an enlinént.degree, nickel, cobalt, manganese, ‘chromium,
_Gerium, . titanjum,- patladium, platinum and osmium, All
other bodies, .when either- solid:or liguid,-are diamagnetic ;
that is, obey the same law, with regard to magnetic action,
.as, bismuth, but with various degrees of:intensity : arsenic is
one of-those that give thefeeblgs_t indications. o_f possessiitg
this property. The following exhibit it in increasing degrees,
.accoiding to the order in which, they are here enumerated ;
.namely, ether, alcohol, goldy water, xpercury,,ﬂmt; glass,tin,
lead, zinc, antimony, .phosphorus, bismuth. On the other
hand, no gaseous body of any kind, or in any state of rare-
faction or condensation; affords the slightest trace of being
affected by magnetic forces. Gases may therefore be con-
sidered as octupying the neutral point in the maguetic scale,
intermediate between magnetic and diamagnetic' bodies.
The: inagnéticAprgpéxjties of compound bodics depend on
those of their-elements ; and.the bodies are rendered either
magnetic or diamagnetic_according to the piredominance of
one or other of these conditions ameng their constituent paits.
Thus.iron is found te retain its magnetic power-when it has
entered into. comhination with other badies)of the diamagne-
tic class ; .the two forces acting in opposition, to one ;mother,'
sand. the resulting effect being only that'due to the difference
in- their power. - Hence. the oxides and the salts of iron are
still-in a certain degree magnetic, -and the latter even-when
they are held in solution by water; but the water may be
.present in such a proportion‘as that neither shall pre v_anl 5 ai]d
the soluiion, as far as Tespects its magnetic properties, will
.thénbe exactly neutralized. These saline solutions, prepared
"of various ‘degrees of strength, also-afford a convenient me-
thod of comparing the relative'degrees of force, both magnetic
and diamagnetic, of different bodies, whether solid or fluid,
but'more especially the latler, as they admit of the body un-
der exainination heing Suspended in another liquid, when'its
osition 'of equilibrium will indicate which of the two sub-
stances has the strongest magnetic power. L
"' In'one respect, indeed, the diamagnetic action’ presents a
remarkable contrast with the magnetic ; and the difference is
not merely one of .degree,. but of kind.- The magnetism of
-iron and other magnetics is.characterized by polarity ; that of
diamagnetics is-devoid of any trace ot polarity ; the particles
of two bodies of the latter class; when jointly under the-in-
“fluence of -the magnetic forces, manifest towaids each other
no’action' whatever, either of attraction or repulsion. It has
long been known' that theé magnetism of ifon'is impaired by
heat; and it has*been generally believed that a certain degree
of heat destroys it entirely. The author finds, however, that
this opinion is nof: correct ; for he Shows that, by applying
more powerful tests than those which had been formerly.con-
fided 'in," iron, nickel and-cobalt, however.high their tempe:
rature ‘may be raised, still: retain a certain amount of .mag-
netic: power,” of the same ¢haracter as that which they ordi~
narily possess. "From 'the ‘different -temperatures at which
the magnetic” metals “appear to lose their’peculiar power, it
had formeérly been surmised by the'author, that'all the funtals
would probably be found to possess the same character of
- magnetism, if their temperatuve coild be lowered sufficiently ;
but the reSults of the present.investigation have convinced
him thatthis isnot the' casé, for bismuth, tin; &¢., are in 4
"ﬁdgd{tio;; very different from 'thiat of heated iron, nickel or
cobalt. =V Iyt T T o - -t
.. The-magnetic " phenomena presented by copper and a few
“othér metals are’of a- peculiar character, differing exceedingly
Tronrthose ‘exhibited by either-iron or bismuth, in consequence
/of "their being complicated with other agencies, arising from
-the gradual "acquisition and loss.of mugnetic power.by the
Jren core of the:electro-magpet, the gieat conducting Jower
of.copper for glectric currents,. and its susceptibility, of . being
acted mon by induced currents of magneto-electricity, .as

the-primary

“{netic force as universally as it is to the:

described by the author in the first and setond. series of these
researches. -The resulting phenomena are to all.appeatance
exceedingly. singular, and anomalous, and would seem to:be
explicable only. on.the principles referred to by the. author.,
Parsuing his inductive inguiries, with_.a.view.to discover
:Jaw: of. magnetic, action. from which the general
phenomena result, the anthor. noticed the modifications.pro-
duced by different, forms given-to the, bodies subjuctéd to.ex-
periment. In order-that these bodies may set-either axially
or-equatorially, it is necessary that iheir section,, with refe-
rence lo,the plane of revolution,. be of,an elongated;shape :
when in the form of a cube. or, sphere, they have no disposi-
tion'to turn in anydirection ; -but tie whole;mass,-if ‘mag-
netic, is attracted.. towards either magnetic pole; if diamag-
netic, is repelled from them.; Substances divided into minute
fragments, or reduced to a fine powder, obeythe same law:as
the aggregate masses, moying in lines which may be termed

: [dimmagnetic curves, in contradistinction to the ordinary mag-

nelic. curyes, which they every-where, intersect -at -Tight
angles, These movements may be beautifully seen by sprink-
ling bismuth. in.very fine powder. on: paper,. and tapping on
the paper while subjected to the action .of 2 magnet. 1+ .
-The:whole of“these. facts, when: carefully ‘considered, - are
resolvable, : by induction, into the' general and simple law,
that while every particle .of a magnetic body is- attractéd,
every particle.of a diamagnelic -body is -repelled;'by éither
pole of a magnet. These forcés continue to be exerted-as
long as the magnetic power-issustained, -and -immediatély
cerse on .the cessation of that -power. Thus do thess' two
modes of action stand in the.same general-antithetical rela-
tion to one another as the positive and negative conditions of
electricity, the northern and .southern polarities of ordinary
magnetism, or the lines of electric and ot magnetic force'in
magneto-electricity:, Of these.phenomena, the diamagnetic
are the most important, from: their extending largely, gnd in
a new direction, that.character-of duality which ili€" mag-
netic-force was already’ known, in a certain degree, to pos-
sess. All matter, indeed, appears tobe subject to thé mag-
e I gravitating, the elec~
tric, the cohesive and--the chemical forces."* Small as*the
magnetic force appears to be in thie limited field of our expexi-
ments, yet when estimated by its:dynamic effects'on masses
of matter, it is.found to be-vactly more enereetic than even
the mighty power.of gravitation, which binds together ‘the
whole universe : and t%lere‘can be no doubt that it acts a most
important part in- nature, and conduces to.some great purpése
of utility tothe system of the earth and of its:inhabitants. ™
Towards- the conclusion of the paper, the author enters cn
theoretical-considerations suggested to ‘him by thé facts thus
brought to light. An explanation of all'the motions.and other
dyriamic phenomena consequent on the action of magnets on
diamagnetic bodiés, might, he thinks, beioffered on the sup-
position that’magnetic ‘induction causes-in ‘them a state the
reverse-of that which it-produces iri imagnetiz 'matler ;-that is
if a particle of each kind of‘matter were placed in'the r'n'a‘é:
netic ‘field, hoth:would bécome magnetic, and each would
have its axis parallel to the resultant of ‘magnétic foree, pass-
ing-throngh it ; but ‘thepartitle of majnetic “matter ‘would
have its north #nd south poles opposite to; of facing the cor-
trary poles of the inducing magnet; whereas;, with the dja-
magnelic particles, thesreverse would obtdin 3 and hence
there would- result;- in“the one-substance;”approximation 3 ‘in
the ‘other, recession: ~On-Ampére’s ‘theory, this view wou'd
be equivalent to the supposition. that, as currents are induced
in iron and magnetics, parallel to those existing in the, induc-
ing magnet ‘or battery wire,so; in bismuth and other diamag~
netics, the currents induced-are in‘the contrary direction. As
faras experiment yet bears upon such a notion,the inductive
effects on masses of sagnetic and diamagnetic metals-are: ke
same. . P e, Do et nt §
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