Chemistry Comps 2007-2008

Some Important Points

* Placementinto acompsoptionisbased onapropcsa tha you mug submt by Monday, October 15to
eithe Gretchen Hofmeister or Wendy Zimmerman. A proposl isrequired for both the Group Comps
option andtheLongPaper option. Use thelast page of this doaument as a cover pagefor your propcsal.

* Students opting for the LongPaper option mug have atopic and afaculty advisor on boad before

submitting their proposl.

Group Compswill bemeeting during period 5A winter term.

Because a significant portion of thework in compscarries over into the spring term, you mug be

enrolled at thecollege during winter and spring term. If you plan to notbeenrolled at the college spring

term you mug opt for the long paper option and complete all compsrequirements before theend of
winter term.

¥ Six tota creditswill beawarded for Comps(CHEM 400). Five credits are taken in thewinter and one
credit istaken inthespring. If you are notgang to beenrolled at the college spring term you mug opt
for thelong pgoer and notify thefaculty so arrangements can be madefor a six-credit compsduring
winter term.

¥ LongPaper writers should register for CHEM 40001. Group Comps participants should register for
CHEM 40002 (Marion Cass), CHEM 40003 (Dani Kohen & Dave Albeg), or CHEM 40004
(Gretchen Hofmeister) depending on ther placement by thechemistry faculty.

Option|: Thel ong Paper

Two versionsof the LongPaper are posible. Thefirst involves aliterature topic of your choosng,
while the secondwould be available to those who have doneresearch and want to write a pgper tha indudes
and expandson tha research. Register for CHEM 40001 no matter which version of theLong Paper you opt
for.

Literature Topic Long Paper. Thos of you choosng this option will select atopic of persond interest on
which you will write apgper of 20to 30 pagesin length (with an absolute limit of 40 pages which includes all
figures, illudrations foatnotes, endnotes, references, acknowledgements, etc). Y ou mug submit a proposl to
the department describing your topic. A longpape proposl should indudeonepageof text onthe proposd
topic with two attached original articles fromtheliterature. You will also need to have a faculty advisor
willing to work with you on your project before you submit your proposl. If you®e unsire whomyou should
approach to beafaculty advisor, contact your academic advisor or the Chemistry Comps Director for advice.
Be sure to indudethe Comps Proposl Cove Pageat the end of this doaument with your proposl.

This optioninvdves consderable library work in becoming familiar with theprimary literature of your
topic. Typical pgpers mighthave 510 primary literature articles tha you have andyzed in great detail. The
pape isnotmerely alibrary report butis designed to involve youin thetopic as a critical scientist. Persond
judgnents, criticisms, and suggestionsfor future directionswill play an important role in an excellent paper.
The pgoe will gothroughseveral revisons Given how bug/ everyoneges at Carleton, it iscruaa to treat this
asaforma commitment, to start it early and schedule regular times during the week to make progress.

Formal Requirements:

1. Weekly meeting. Youandyour advisor will schedule a meeting time each week to discuss your topic
and to monitor your progress.

2. Thesecondreade. Oneother faculty membe mug read your pgper. You should think aboutwhom
this second reader should be and select (with advice from your primary mentor) your second reader
early in theprocess. After theproject has been outlined and has some focus, you should plan to meet
with thetwo faculty readers, so tha both are familiar with your plan and topic. The secondreader



should be provided with drafts of your pgoer-in-progress on the same schedule as you have arranged
with your advisor.

3. Theclosd discussion. Your project will condudewith a45to 60 minute closed discussion with your
two faculty advisors and will cover the material discussed in your pgoer. You also have theoption of
presenting a public seminar onyourtopic. If youdo choo®to give agenea public talk, then you will
also have the choice on whether to indude the puldic talk as pat of theevaluaionin Comps Please
talk to your advisor onae your project has started abouthow to make these choices.

4. After thecompletion of your closed discussion you will have three copies of your find draft bound
(Central Services) and provide onecopy to the Depatment Office, and onecopy to each of your readers.

Research Project Long Paper. Thisoptonisavailable to thos of you who have been or are presently
involved in research projects. It isintended to provide an oppotunity for youto extend the scopeof your
necessarily limited laboratory accomplishmentsto a broader perspective, quite like that of the"Literature Topic
LongPaper” option. Therequirements and structure of the experience of the (Research PaperOare the same as
for theQLiterature Topic PaperQ Thisis aso trueof the proposl you are required to submit (see above.

The Research Long Paper is notahugelab report. It isaresearch paper, utilizing theliterature and
laboratory work to explore atopic, pat of which you have become familiar with throughyour research. The
pape resulting fromthisoptionisaso presented for discussion with two faculty members early in Spring Term
as described abovefor the"Long Pape™ option. In addition, you also have theoption of presenting a genera
public seminar, as described above

Option I1: Group Discussion (O@®mps GroupsO)

In this Compsexpeience, groupsof fourto seven students meet with oneor two faculty membersforin-
depth discussionson specific topics from therecent scientific literature. Groupsmeet three times aweek during
period 5A in thewinter term, and additiond meetingsare required duringthe early pat of thespringas well.
Thestudentsin agroupwill decide onthedirection of thereadings the discussion topics, and the naure of the
written and oral assignments during theterm. Thefaculty advisor is meant to beafacilitator who, if things
succeed, will remain in the backgroundand will beadiscussion peer. Each member isrequired to paticipae
actively. Active paticipaionindudes keeping up with reading assignments selected by the group, preparing
presentationsor handous on varioustopics for thegroup, actively engaging in discussion and decision making
at each meeting, as well as other assignments (e.g. discussion summaries, short pgoe's, preparing a .
depatmental seminar, supplemental library work, etc.). Thegroupstypically form aroundonescientistd
research, and the project often culminates with tha person visiting campusand having lengthy discussionswith
groupmembes, or with the Comps group visiting the campusand research group of the scientist whose work
was studied.

This option, the mos popukr in recent years, isnat for everyone ' Youmug bewilling to make afull
contribution to the groupand Comps mug take a high priority amongyour variousactivities. Undoubtedly, you
will have to find time outsde of theregular weekly meetingsto work with other group members. Group Comps
Is probably notagoodoptionif you have other inflexible commitments on youw time or if you prefer working
and learning onyour own. Unde these circumstances, it would bebetter to optfor aLongPaper. Also, you
mug be enrolled in the college during both thewinter and spring terms. |f you planto conmplete your course
work at the end of winter term you cannotdo Group Conmps The Groupoption can beavery eductiond way
to do Comps but it doesrequire lots of effort by all members of thegroupfor success. TheLongPaper isa
suitable option for a more individudized Comps experience.

Participaionin agroupis notassured. Thedepatment reserves therightnotto select a student for
Group Compsif we are not convinced tha the student will contribute to the processin an active and postive
manne. Selectionto Group Compswill bebased onyour proposal, which is thevehicle for you to express your
interest and convince usof your commitment. Y our past record as a chemistry major and QitizenOof the
chemistry department will a'so beconddered. Be aware tha selection to Group Compsis made by the
depatment, as awhole, and selectionto Group Compsis decided before the particular groupassgnments are
made



The GroupOption proposl isacarefully prepared typed statement concerning yowr motivation for
doing groupcomps Provide any evidence you can offer indicating that you possess the ability and
deermindionto beafully active participantthroughoutthe process. No discussion of the specific science of
any of thegrouptopics should beinduded. Thisisa statement of your intent, desire, and ability to paticipae
in a student-motivated, group-learning endeavor. This need not be a lengthy statement and should be kept to no
more than onepage of text. Y ou should also indicate any group preferences you may have usng the Comps
Proposl Cove Pagefoundat theend of this doaument then elaborate onyour preferencesin your proposl.
When possible, we will try to accommodae your group preferences.

Please note that Group Compswill meet during winter term at period 5a. Takethisinto
congderation when making your decisionsabout Comps and during registration for your other winter classes.
Findly, if you are selected to thegroup youwill be required to attend a meeting with your advisor near theend
of fal term, where expectationsfor group members are made clear.

Group Comps Topics.

Group 1: Marion Cass Subject: Photoelectrochemistry
Chemist: Nate Lewis

This group would study the published work of Professsor Nate Lewis of the California Institute of Technology.
Nate has a number of research interests. He is most well known for his work in photoelectrochemistry;
studying both the fundamental processes that allow sunlight to be converted to electricity and working to
develop new materials to facilitate solar conversion. Here is a link to his web site
http://nsl.caltech.edu/natelewis.html . You can look at his Research Page (to explore the six different research
areas that he works on with his group) and the Energy Page which highlights his passion for supporting and
developing sustainable energy technologies. Nate has served as a science advisor to several U.S.
administrations and he has spoken about sustainable energy technologies around the world. If all goes well,
Nate will visit Carleton on May 1 and 2. In addition to working with the comps group and giving a
Departmental Seminar on May 2, he will give a lecture on Global Energy Needs and Sustainable Energy
Technologies in the Distinguished Speaker Series on Global Climate Change.

Group 2: Dani Kohen and DaveAlberg Subject: Biophysical Chemistry
Chemist: Steven Boxer

This group will focus on the work of biophysical chemist Steven Boxer, from Stanford University. Professor
Boxer’s group is currently pursuing three main research projects.

1. Using femtosecond fluorescence and transient absorption spectroscopy, among other techniques, his group is
studying the mechanism of light-driven long-distance electron transfer in photosynthetic systems.

2. His group studies electrostatics in proteins, and how electrostatics affects function.

3. His group’s third major research area involves the engineering of lipid bilayers as mimics for cell surfaces,
to be used as tools in biotechnology.

You can read more about his group’s research in more detail on his website:
http://www.stanford.edu/group/boxer/.

Professor Boxer will visit Carleton to meet with the comps group on Thursday and Friday, April 25-26.

Group 3: Gretchen Hofmeister Subject: Organometallics in Organic Synthesis
Chemist: John Hartwig

Oneof themod fundamental chdlengesin organic synthesisisthe selective incorporation of a
fundiond groupinto unfundiondized akanes. TheHartwig grouphas primarily focused on trangtion metal
catalyzed aminaion reactions in which an aminefundiond group subditutesfor H or addsacrossaC=C
doubk bond. Hiswork indudes detailed mechanistic andysis of thereactionstha are discovered in his
laboratory. Asaresult, hiswork contributes to our fundanental undestanding of how these processestake
place. Y ou can visit the group® website at http://www.scs.uiuc.eduhartwig/. We are fortunae to have John®




vigit coinade with his time as the Gassman lecturer at the University of Minnesota during the week of April 14-
18. Theefore, in additionto the seminar hewill give at Carleton, thegroupwill travel to the U to hear some of
his lectures earlier in theweek and visit with him in the Twin Cities.

Departmental Policy on Distinction

As apreamble to the department@ policy on distinction, please keep in mind tha distinction in Comps
does notreally matter much when it comes to your future plans Whether your plansindudejoining thework
force, graduae school, medical school, or a service or volunteer job, distindionin Compswill have little
impact. Wha matters mog isyour oveal record at Carleton and your recommendaion letters. In fact, many
decisionsaboutyour future may be made before anyoneknows who got distinction. Nondhdess, you may
decideto makeit apersond god to strive for distinction, and we suppot this god.

Digtinctionin Compsis adifficult issuefor chemistry majors and faculty, particularly with our
depatment@ group Compsoption. Thisissueisless sticky if youdoalongpape involving library work or
research. Since alongpape isan indvidud effort, a Compsadvisor who sees a qudity pgper and oral
presentation can easily determinethe source of theeffort and recommend distinction. In thegroupformat,
however, these decisionsmay notbeas clear cut. Of course, distinctionin group comps like distinction on an
individud paper, requires an unusuid undestanding of thematerial and the demongdrated ability to
communicate your knowedgeand undestanding to others. Thegroup experience paticularly focuses on
communication. Some attributes which make a groupwork well indudecoopeation, collaboration, teaching,
listening, planning together, and cel ebrating achievements of undestanding or, in other words bengagood
colleague Some of these characteristics, in some circumstances, may be oddswith theattributes tha could lead
to individud accomplishment. In addition, faculty advisors do notalways have a complete undestanding of
how the grouptruly opeates, especially as the group becomes more indgpendent and does alot of work outside
of the scheduled meeting times. In this case, a student whois perhapsless verbd during discussionswith the
faculty member but is actudly the"backbone' of the group outsidetheformal discussonsmay be overlooked
by the advisor when deciding whomto recommend for distinction. These complicationsin awarding distinction
to members of adiscussion grouptendto lead to fewer distinctionscompared to individud optons

To achieve distinction in Comps, whether it befor work donein a discussion groupor an individud
project, keep in mind thefollowing sage advice of an esteemed faculty member:

A lot of hard work does not distinction make

In other words creativity, synthesis, unusid undestanding, presentation of new proposls, and integration of
disciplines are some of the hdlmarks of an outstanding Compseffort. Students who get distinction are often
nottryingfor distinction; ingead they are jud interested in learning dueto ther own intellectud satisfaction. A
faculty member can recognize when these qudities are coming togeher to create an outstanding Comps
produd. If aCompsadvisor seesthese quditiesin your project he or shewill recommend youto the
depatment for distinctionin Comps A discussion of al the candidates for distinction will follow in a depart-
ment meeting until aconenausis reached.

If you have decided to set the persond god of achieving distinction on yowr Comps please talk to usand
especialy to your Compsadvisor to get a beter feeling of howwe think aboutdistinction. We are certainly
happy to discuss this topic with you now so tha there will beno misundestandingsat the end of thecomps
process next spring.



Comps Proposal Cover Page

Name:

Select a Comps Option:

' LongPaper
I' CompsGroup

If you have selected the Long Paper option, list bdow your topic and the advisor who has agreed to work with
you onyourcomps Attach to thisform a onepage description of your proposd topic and two articles from the
primary literature tha relate to your topic.

If you have selected the Comps Group option, rank your preferences of compsgroupbdow (1-mog desired, 2-
secondchoice, 3-0k). Attach a short statement describing your motivation and desire to participae in group
comps Inyour statement also explain the preferences you have indicated.

Rank

Group1: Marion Cass
Subject: Photodectrohamistry
Chemist: Professor Nate Lewis

Group 2: Dani Kohen and Dave Alberg
Subject: Biophyscal Chemistry
Chemist: Professor Steven Boxer

Group 3: Gretchen Hofmelister
Subject: Organometallicsin Organic Synthesis
Chemist: Professor JohnHartwig



