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As the end of the senmester is in sight, nowis a good tinme to start thinking
about what you will do next summer, specifically if you would like to apply
for a sunmer research program The deadline for these is typically early
next year. This issue covers some comon questions regardi ng undergraduate
research.

Under gr aduat e Research

VWhat is undergraduate research?

Undergraduate research is a real research project. The results of the

experiment or calculation are not known ahead of tine. The results are
thus original. It is not a book report or literature survey, although

you may start your project with a literature survey.

A good research project will also be at the right level for the student.
There are sonme experinmental projects which with the help of a good

advi sor you can start as freshman or sophonores. There are sone
experimental projects which require our electronics |ab or the nmachine
shop course. There is a simlar range of theory projects. |If you w sh
to study grand unification theories, then there is probably little you
can do as an undergraduate. On the other hand, there are plenty of
theoretical projects which you can do as an under graduat e.

Why do under graduate research?

There are several different answers to this. In my mnd the best answer
to this question is to learn what research is about. Research is
different fromcourse work. The answer to a research project is not
known ahead of time. |In sone cases the question is not even known. A
honmewor k probl em takes at nbst a week or two, while research

projects take nonths or years. Wile exans have a time linmt where speed
is of the essence, persistence and accuracy are nore inportant in
research. 95%is a very good grade on an exam but only 100%i s
acceptable for research. There is not sinple correlation between
performance in courses and research ability. A hard working and

persi stent B or B+ student may do nuch better than a student with a 4.0
GPA.

Anot her reason to do research is that many graduate schools and awards
now ask for one’'s research experience. There are clear sections in
applications devoted to prior research experience as well as research
interests or even a research plan. Furthernore, based on feedback from
some of our graduating students |ast year, it may be becomning al npst
necessary to have a publication at least in the formof a preprint to
get into the elite graduate schools in Physics. Thus, given the choice
bet ween another mmjor and a significant research project it is probably
best to do the research project.

Finally, yet another reason to do research is that you can in cases be
paid for it. Both REU progranms and the University Schol ars Program pay

a stipend (see below). Students may also be paid off of grants depending
on the faculty nenber and the useful ness of the student. | prefer to have
students work for nme for a senester before | consider paying them

How do | get started in research?

Sunmer research: One of the best ways to get started is to do a sunmer
research project. |In the sumer you can devote yourself conpletely to
research without interfering with your required course work. In addition there
are a nunber of different funding options which will allow you to get

paid a stipend.

NSF- REU progranms: REU stands for research experiences for undergraduates



This is a National Science Foundation program which allows students to go to

di fferent universities and do research with a faculty nenber over the sumrer.

You get a stipend, which is typically around $4000 for the sumer.

REU prograns al so teach you inportant skills like witing scientific papers

and naking scientific presentations. The U F. Physics departnent runs an

REU program (http://ww. phys. ufl.edu/reu/), which can accept up to 5 of our

own students. There are also many ot her REU prograns around the country.

In fact in recent years students have gone to REU progranms at ot her

universities to see if they mght |ike going to graduate school at that

university. Mre information about the REU prograns nmay be found at:
http://ww. nsf. gov/crssprgnireu/reu_search.cfm.

Applications are typically due early in the new year

Uni versity Scholars Program This is a summrer research program sponsored

by the University of Florida. It also pays a stipend. Qur physics
department typically gets two each year. For this programyou need to

find a research nentor and then wite a short proposal of what you intend

to do for research. To find a research nmentor you will need to ask an

i ndi vidual faculty menber. Since the majority of our faculty have had
undergraduates work with themin the past, there is nothing unusual in

goi ng around and talking to faculty about research opportunities. |If one
faculty nmenber is not willing to take on an undergraduate at this tine,

they may know of another who is. Mre information on the University

Schol ars Program may be found at http://ww. scholars.ufl.edu . Applications
are due in the Spring. The program seens to have increased in size sonewhat.
Last year Physics had 4 recipients instead of the usual 2 per year

Research during the school year: A nunber of our undergraduates do
research with a faculty menber throughout the school year. This has the
advant age that you can get nore done working on research throughout the
year - not just a few nmonths in the sumer. Although a few of our REU
students publish papers as a result of their REU work, many nore of

the students working with a faculty menber throughout the school year
publ i sh papers, perhaps even as the |ead author. The disadvantage of
doi ng research t hroughout the school year is that you need to bal ance
research and course work. Some students can do this effectively and sone
can not. You should treat your research at the very least as taking as
much tinme as another course. If you do not spend this ampunt of tinme,
then it is unlikely that you will nake substantial progress and you are
probably wasting your time and your faculty nentor’s tine. As for the

Uni versity Scholars Program there is no clearinghouse for faculty

| ooki ng for undergraduates in research. You need to take the initiative
to talk to individual faculty; however, nost faculty will be happy to
talk to you, and if they are not |ooking for a student, they may know
someone who is. The Society of Physics Students has popul ar series

of research presentations by faculty, which is also a good place to begin

When should | start research?

There is no hard and fast rule for this; however, here are sone

guidelines. | would say that if you have finished several of our 3000
| evel physics classes, then you can benefit froman REU program
Assumi ng that you have done well in your courses, you wll probably get

into an REU programif you apply to several of them

For research during the senester, sone students start working in the

| aboratories as early as their freshman year. It is nore common for
students to start in their sophonore or junior year. Starting in your
seni or year has been done in the past, but it is not a good idea because
you will have less tine to do research because you will graduate soon. No
matter when you start, nake sure that you are willing to nake the tine
conmitment to do research. The benefit from doing research in applying
to graduate school is fromthe letters of recommendati on you get from
your research advisor. |If you do not work hard, it is unlikely that you
will get a good |etter of recomrendation

Pl ease send comments or additions to Sel man Hershfield (sel man@hys. ufl. edu).



