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EXPERIMENTAL PHYSIGS

(Continued from page 68.)
for science for its own saké. ‘These
may be regarded ag two essential gual-
ifications for one proposing to elect tais
Course,

The mathematical and theoretical as-
pects of the Course are described else-
where. I desire to point out here the
salient features of the laboratory side
of the instruction, Course VILI offers
to a greater extent than any other
Course at the Institute the opportunity
to become Tfamiliar as an undergrad-
uvate with the fundamental and exaet
methods of scientific research. This
has been recognized from the beginning
as an essential feature of a Course,
which aims to provide n thorough
foundation for further graduate study,
as preparation for the career of an in-
vestigator or teacher in a higher insti-
intion of learning. To provide this
training the currienlum is s0 planned
that, parallel with the development of
theoretical physics which extends con-
tinuously throughout the third and
fourth  year, the student is given the
opportunity to carry on a large amount
of corvelated laboratory work culminat-
ing in his lhesis. As preparation for
this work he takes the Course in Gen-
eral Physical Measurements in the so-
phomore and the first part of the junior
vear, which is common to all Courses
in svience and engineering.  This
Course, accompanied by that of Preei-
sion of Measurements, is planned pri-
marily to train the student at the very
cutset of his work in the proper method
of approaching a piece of experimental
investigation, whether it be purely sei-
entific ur technical, speeial emphasis be-
jng laid upon eccomomy of time and
labor both in performing the work and
computing results. Experience gained
from this iraining is fundamental and
applicable to all experimental work
quite independent of its evaet nature.
It is of far greater permanent value
than familiarity with any particular
process or wethod or even skill in man-
ipulation, important as this unquestion.
ably is. It may be of interest to note
that the subject of Preecision of Meas-
urements in & more extended and spe-
cialized form was originally developed
by Professor Holman for the fourth-
vear studenis in Courses VI and VIIL
In recent vears, however, the elements
of the subject have beem incorporated
into nearly all ihe Institute Courses at
the very ouiset of the lalboratory work,
to the great advantage to ihe latter.

For the student in Physies, the La-
boratory Course in General Physies and
in Heat, is followed by more advanced
worle in the special laboratories devoted
to eleetrical, hent, and optical measure-
ments, with the option of electing, if
he so desires, additional advanced work,
ineluding exact physico-chemical meas.
wements. In the advaneed work the
student is tlrown more and more upon
his own resources, speaific directions
giving place to references to standard
trentises in English, French, and Ger-
man. The experiments assume more
the nature of short researches, which
are to be approached, discussed and re-
ported upon in the manmer of short
theses. This is particularly the case
with the work in advanced physieal
megsurements, optieal laboratory, and
the laboratory of chemical physics. The
Rogers Laboratory may well be proud
of its equipment of apparatus which is
available for this instruction. Addi-
tions arve certainly being made and the
equipment kept abreast of the fimes.
Although the location of the Institute
precludes  the possibility of certain
kinds of research requiring great steadi-
ness, the expedients which have to be
adopted to overcome the effects of me-
chanical and magnetie disturbances,
form a valuable training for the stu-
dent.

During the first term of the fourth
vear each student, with the advice of
his instructors, chooses his thesis, a
partieularly important matter in Courae
VIII, as much time in the fourth year
is alloted to this work. Whenever the
student has sufficient judgment to
choose a suitable subject for investiga-
tion, he is encouraged to make his own
selection. Tn this, however, his ambi-
tion frequently overleaps the mark,
and problems, such, for example as the

determination of the mean density of

the earth, which the most gkilled
physicist might well hesitate to under-
take, are not infrequently suggested.

On the other hand, there are many in-

teresting short researches which may be
undertaken with a reasonable degree of
hope of completion in the thmne availa.
ble for thesis worle. The resunlt has
been the publication of a number of
undergraduate theses, which have been
veal contributions to science, It is not
too much to say that some of these
have been of a quality equal to those
accepted at some institutions for higher
degrees. Ag a preliminary step toward
beginning work on his research, each
student is expected to make an exhaus-
tive study of the literature pertaining
to his proposed work, this constituting
a part of his work in the colloquium.
He realizes here, if he lhas not already
done se, the importanee of a good read-
ing knowledge of French and German,
an indispensable accomplishment for a
man of seience. Students would do well
to appreciate this early in their course,
and make a practice of keeping up their
modern languages by veading foreign
literature or current scientific periodi-
eals throughout the second and third
years.

By the manner in which a student
attacks and works out his thesis, much
may usually be inferred of his power
of independent thinking, and his proba-
ble success as a subsequent investigator.
The thesis is for this reason one of the
most important, if not the most im-
portant subject which the physicist un-
dertakes in his entire course. In car-
rying on his investigation he lomes
into intimate relations with the instrue-
tor with whom he is working, and it
is here that the advantage of the small
number of studenis eclecting Course VIII
is most evident, since far more individ-
ual attention on the part of the in-
structor is possible than with the great
rumbers of students taking the En-
gineering Courses.

A fifth year of gradnate work, lead-
ing to the Master’s degree, has been
arranged to meet the needs of students
who desire to continue their research
work and to take additional studies,
and this is highly recommended to those
who fecl that they ean afford the time.
For those who intend to become inves-
tigators, or teachers in universities or
technical schools, it iz almost essential
at the present time that sconer or later
they make their Doctor's degree. To
obtain breadth of view and to inecrease
his aequaintance with other men in the
profession, the writer bLelieves it is de-
sirable lhat a stndent of Physies take
his Doetor’s degree at a different ingti-
iutien from that at which e has pur-
sited his undergraduate work, For this
reason the department recommends, and
i a pumber of instances the Institute
bas sent, as Fellows, graduates of
Course VIII, to make their Doctor's de-
gree either abroad or with some emi-
nent physicist at another American uni-
versity.,  The question of the relative
merits of these two courses is a broad
one, on which much might be said, and
on which there is probably a difference
of opinion. AN things considered, it is
the opinion of the writer that for most
Ameriean students two or three yeurs
of graduate study abroad, with the ad-
vantages whiech a residence in Europe
offers, affords a more valuable prepara-
tion for a successful career in science
than the same period of study spent at
an American university.

In closing these remarks on some of
the leading features of Course VIII, it
may not be inappropriate to say, that
at no time has the demand for scien-
tifically trained men heen so great as
at present. The various Government
buregus, the Carnegic Institution, the
research laboratories being established
in connection with great industrial con-
cerns and the rapidly growing western
universities, a1l need men with the kind
of eduecation given in the Course in
Physics. The demand for our men in
the last few years has been far in ex-
cess of the supply. It is, of course, not
necessary to reiterate that the pecu-
niary rewards of the teacher or scien-
tist are never likely to be large. He
must look for his chief compensations
in the pleasure of his voeation, the
companionship of associates of con-
genial tastes, the leisure for study, in-
vestigation and travel afforded by long
vacations and the recognized place in
the community and in society which the
broad man of scienee is certain to at-
tain,
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