Chemistry Comps 2011-2012

October 5, 2011
Comps Director: Will Hollingsworth

This is the final version of the 2011-2012 ChemgiStomps document. In it you will find details
of the two comps options (long-paper and group)etables for the application process and the comps
process, and complete information for this yedrte¢ comps groups. Please refer to the preliminary
document from last spring for more complete infaliorg particularly on alternate schedules for
completing comps and comments about how distingi@®termined.

Application Timeline

Dates Milestones

Wednesda, OctobellS Comps application/proposal diComplett
the Comps Proposal Form available on the
departmeral web sit.

Friday, Octobe28 Comps group assignments and registra
information emailed to senic.
Monday,October 3 Senio registration for winter ter.

Some Important Points

» The group comps option is currently offered onlyter/spring and therefore is only an option
for students enrolled during both of these temtissections of group comps will meet during
period 5a winter term.

» Completing chemistry comps requires more than gleiterm of work; since the bulk of the
work usually takes place in the winter term, ih@mal to register for most of the six credits in
winter and less in the spring. The credit distiidmitmay differ if you opt for an unusual schedule
and you will need to coordinate that with your advi

« You must submit a formal comps proposal to the congordinator. The schedule is listed
above.

» Itis expected that you will attend all comps-reththemistry talks (given by groups as well as
visiting scientists) as part of your work in convplsether you do a long-paper or group comps.

* There are several milestones that must be achievadier for you to be considered to be
making adequate progress towards completing colfnpsu do not meet these expectations, the
department may require you to fulfill the compsuiegment through another avenue (such as
taking and passing a set of comprehensive exams).

Option I: The Long Paper

Two versions of the Long Paper exist. The firsbines a literature topic of your choosing,
while the second is an option for those who haveedesearch and want to write a paper that expands
on that research. The long-paper option involvesicierable independent work at all stages, inclydin
becoming familiar with the primary literature ofyaopic. Typical papers might have 5-10 primary
literature articles that you have analyzed in gdedidil. The paper is not merely a library repait i
designed to involve you in the topic as a criteakntist. Personal judgments, criticisms, and ssgg
tions for future directions will play important ed in creating an excellent paper. Expect thap#per
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will go through multiple revisions, and in partiaula lot of work is still necessary after the costioin
of the first draft. Given how busy everyone get€atleton, it is crucial to treat this as a forroammit-
ment, to start it early and schedule regular tidaing the week to make progreBéease be aware that
unusual comps paper topics (i.e. topics that arecowered in the mainstream chemistry literaturd) w
be considered, but they may require extra indepetneliéort on your part and possibly a longer ovéral
timeframe to make them work.

The optionexists to present a public seminar on your topic.

Literature Topic Long Paper. Those choosing this option will select a tofipersonal interest on
which you will write a paper d20 to 30 pages in lengifwith an absolute limit of 40 pages which
includes all figures, illustrations, footnotes, eotes, references, acknowledgements, etc.). You mus
submit a proposal to the department on your topityeu must also find a faculty advisor with whom
you will work closely.A long paper proposal should include 1-2 page®xrf on the proposed topic

with 2 attached original articles from the literaiu You also need a formal statement from your adviso
indicating that he/she has agreed to work with ymu can consult with any of us in the selection of
your advisor.

The Research Long Paper.This option is available for those who have beewlved in a research
project. It is intended to provide an opportunity you toextendthe scope of your necessarily limited
laboratory work to include a broader perspectivgtegike that of the "Literature Topic Long Paper”
option. The Research Long Paper is not just a kaege lab report. It is still a research papetiainig

the literature and laboratory work to explore adppart of which you have become familiar with
through your research.The requirements and stricitiuthe experience of the “Research Paper” as well
as the proposal you are required to submit aredhee as for the “Literature Topic Paper”.

Formal Requirements for Long Papers

1. The weekly meetingYou and your advisor will arrange a regular megetime each week during
the winter to discuss your topic and monitor yorogoess.

2. The second reader.One other faculty member will also carefullydgeur paper. You should
think about whom this second reader should be (adthice from your advisor) and select him or
her early in the process. After the project has)lmelined and has some focus, you should ensure
that both are familiar with your overall plan amgic. The second reader should be provided with
drafts of your paper-in-progress on a schedule edemppropriate.

3. The oral defenseYour project will culminate with a 45 to 60 mieuwclosed discussion with your
two faculty advisors and will cover the materiadalissed in your paper. You also havedpigon of
presenting a public seminar on your topic (30 nesus a reasonable timeframe for your talk). If
you do give a public talk, you will need to deculieether or not to include this talk as part of the
comps evaluation.

4. The archiving After your defense, you will make any final r&eins to your paper and then send
this final draft for the library’s archive at httpsontentdm.carleton.edu/compkistructions are
given on the web site.
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Timeline for Completing the Long Paper

Two timelines for completing the long-paper optae available but only the standard winter-
spring timeline is outlined below. Please refeth® preliminary document for the alternate schedule
you are planning ahead for next year. This wingegig schedule has the bulk of the work occurrimg i
the winter term and the remainder in the sprinmpteNon-negotiable deadlines are outlined with lspxe
otherwise, you may have some flexibility in complgtother tasks associated with writing your paper,
as determined in your meetings with your papersatvi

WINTER-SPRING COMPS (the standard schedule)

Fall term and winter break:

» Select topic and advisor—allow enough time to preagood topic and find an advisor.

e Submit your comps proposal by October 19.

» Schedule times for winter term meetings with adv(before the end of fall term).

» Gather interesting papers from the library’s pagred electronic journal collections as well as
Interlibrary Loan (ILL).

* Read papers.

Winter term:

* Read papers in depth.

* Refine topic and create outline.

* Expand outline and identify topics about which moeeds to be learned.

» Start to expand the outline with text (intro, etc.)

» Assemble a first draft.

* Week 9: Submit complete draft with figures, bibliaghy, etc. to your advisor.
* Week 10: Discuss the draft with advisor and idgrdifeas for more work.

Spring Term:

* Week 1: Schedule date for oral defense with adwed second reader.

* Revise, revise, revise!

» Weeks 4-5: The defendable draft is due at leasine®k before your defense date.

* Week 6: Oral defense must take place before thektids week.

* Weeks 7-9: Submit two clean and bound copies of fioal draft to Wendy Zimmerman.
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Option IlI: The Group Discussion (“Group Comps”)

In this comps option, groups averaging from abiivetto eight students meet with one or two
faculty members for in-depth discussions on spetifpics from the recent scientific literature. Gpe
typically form around one scientist’s research, #raproject culminates with that person visiting
campus and having lengthy discussions with groumibegs. The specific topics for the three groups for
this year are given on the last page of this docume

While this option is the most popular comps optiors notfor everyone. The group option can
be a very educational way to do comps, but it degaire lots of effort by alnembers for the group to
be successful, while the long-paper is a suitapten for a more individualized comps experienceuY
must be willing to make a full contribution to tgeoup and comps must take a high priority among you
various activities. Undoubtedly, you will have tod time outside of the regular weekly meetings to
work with other group members. Group comps is pobbaot a good option if you have lots of
inflexible time commitments or if you prefer worlg@and learning on your own. Under these circum-
stances, it would be better to opt for a Long Papeu must also be enrolled in the college durinthb
the winter and spring termk.you plan to complete your course work at the ehdinter term you
cannot do group comps.

Comps groups meet three times a week during péaad the winter term, and additional
meetings are required during the early weeks ofgiimg term in preparation for the group talk and
your scientist’s visit. Students in a group wilkcde on the direction of the readings, the disarssi
topics, and the nature of the written and oralggssents during the term. The faculty advisor ismea
to be a facilitator who, if things are working wedlill remain in the background and will be a dissn
peer. Each member is required to participate dgtivective participation includes keeping up with
reading assignments selected by the group, prepparesentations or handouts on various topicdi®r t
group, actively engaging in discussion and decismaking attachmeeting, as well as other assign-
ments €.g.discussion summaries, short papers, preparindgpartmental seminar, and supplemental
library work).

Selection to group comps will be based on your psafy which is the vehicle for you to express
your interest and convince us of your commitmerauiYpast record as a chemistry major and “citizen”
of the chemistry department will also be considefidw department reserves the right not to select a
student for group comps at all if we are not coogohthat the student will contribute to the proaass
an active and positive manner. Participation imdigular group is not assured but we will try haod
accommodate your preferences. Be aware that seidctigroup comps is made by the department and
is decided before particular group assignmentsreade.

Your proposal to join a group—to be completed gsire standard form on the website—should
be a carefully prepared statement concerning yaiivation for doing group comps instead of a long
paper. This is a statement of your intent, desingl, ability to participate in a student-centeredug-
learning endeavor. Offer any evidence you can atdig that you possess the ability and determinatio
to be afully active participanthroughout the process. This need not be a lerggttgment and should
be kept to no more than two pages of text. You khalso indicate the context and strength for the
group preferences you've indicated but no detadisdussion of the specific science of any of theugr
topics is necessary unless it relates to your Spetioices.

If you are selected to a group, you will be regdito attend a meeting near the end of fall term
with your advisor and group members at which timgeetations for the group are made clear and
initial activities for over the break will be deteined.
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2011-12 Topics for Group Comps

Group 1 (led by Marion Cass and Matt Whited) Subject: Mechanistic Organometallic Chemistry
Scientist: Paul Chirik (Princeton University)
Dates of Visit: April 12-13

The Chirik group addresses synthetic problemslef/amce to energy and sustainability, such as the
homogeneous functionalization of atmospheric ngrognd the use of earth-abundant (e.g., iron abdlyo
metals to carry out catalytic processes typicadlgoaiated with precious metals (e.g., iridium aaltbplium).
The following is taken from the Chirik website {nttwww.princeton.edu/chemistry/faculty/profilesiiék/') and
describes their approach and methods:

“Research ... is at the intersection of the traditibdisciplines of organic and inorganic chemistifhe discovery of
sustainable methods in chemical synthesis is gingitheme in our projects. One area of long-stagdnterest is the
discovery of new reactions for the functionalizatad atmospheric nitrogen. A second interest ibastal catalysis and the

elucidation of the electronic structure of redoxiae metal-ligand complexes with emphasis on thegiation of
spectroscopy and theory. With these goals in mirdstudy transition metal complexes from acrosp#r@dic table and
use state-of-the-art multinuclear NMR experimeXtsay diffraction techniques, isotopic labeling, 84thauer and EPR
spectroscopy as well as modern DFT methods to kestiathe electronic and molecular structures of doenpounds and pre-
catalysts we prepare.”

Group 2 (led by Joe Chihade and Dani Kohen) Subject: Single Molecule Biophysics
Scientist: Antoine Van Oijen (Groningen U., Netherlands)
Dates of Visit: April 19-20

Using clever labeling chemistry and sophisticatedding techniques, scientists can follow biochemica
processes one molecule at a time. By removing dnlgesweraging, observations at the single-molelaviel
offer an improved understanding of underlying malac mechanisms. Distributions and fluctuations of
molecular properties can be characterized, trangig@rmediates identified, and catalytic mechasigtucidated.
The van Oijen group utilizes and further developgah single-molecule techniques to study DNA regtlizn and
viral fusion as well as other biological proces$as. more details see his website at
http://www.singlemolecule.nl/research.html

Group 3 (led by Trish Ferrett) Subject: Materials Chemistry using Nanotechnology
Scientist: Cathy Murphy, U. of Illinois at Urbana-
Champaign

Dates of Visit: April 23-24

Cathy Murphy’s group works at the intersectiomahoscience, materials science, inorganic chemistry
and biophysical chemistry. Colloidal materials liting gold nanorods, are surface-engineered fange of
applications including imaging, biological sensiagd killing bacteria. Prof. Murphy recently woret?011
Inorganic Nanoscience Award from the American Cloainbociety. To learning more about this type of
research, check out her website: http://www.saoi$.edu/murphy/




