Elements of the Physics 598 PEN Proposal

The Physics 598 PEN Research Initiative
University of Illinois at Urbana-Champaign

Request for Proposals

The Department of Physics at the University of Illinois at Urbana-Champaign (PHYS/UIUC) announces an
intensive l-year program to provide opportunities for talented graduate students to participate in research.
Prospective participants are invited to submit proposals for research projects for the 2016 program.

Project Summary “white papers” are due by 5:00 P.M. CST, April 8, 2016. Full
proposals are due by 5:00 p.Mm. CST, April 22, 2016.
Proposals submitted after the deadline will not be considered.

The Initiative

The PHYS/UIUC Phys 598 PEN research program provides resources to enable graduate students to undertake
research projects in experimental. theoretical. and computational physics. Of particular interest are projects in
condensed matter phiysics, materials science, theoretical biophysics, theoretical astrophysics, and experimental
particle and nuclear physics. Proposed research projects should offer interesting, meaningful research that can
be conducted without extensive background knowledge. in a 1-year time frame. and with a broad mix of
appropriate techniques and methodologies. An ideal project will offer the student a chance to develop
expertise in a particular area while learning techniques applicable to many areas.

Objectives of the Program
e Provide students with a meaningful experience in a first-class research environment.
® Enable students to work closely and directly with practicing researchers.
® Encourage students to develop their own “research literacy.” mcluding familiarity with the
literature. oral and written communications skills. time management, and teamwork skills.
Terms
Grants are for a 1-year period. beginning August 1. 2016.

Grantees are required to provide a final presentation and a written report that:

e Summarize activities and results as they relate to the proposed objectives.

® Discuss the significance of the results.

e Recommend avenues for future work.
Grantees will participate in programmatic activities and group meetings during the l-year grant period.
Grantees are encouraged to participate in research-group and departmental seminars and colloquia.

Budget and Budget Justification

A maximum of $20.000 may be requested. of which $5.000 must be a student stipend. Other eligible
expenses are equipment, materials and supplies, telecommunications, travel. publication/dissemination of
results, and institutional overhead.

Institutional overhead is to be calculated at a rate of 52 percent of the modified total direct cost (MTDC)
base. Student stipends and equipment costs are to be excluded from the MTDC.
A narrative budget justification of no more than one page must be included in the proposal.




Elements of the Physics 598 PEN Proposal

Criteria
Proposals submitted under this RFP will be peer-reviewed. using the National Science Board merit review
criteria. Review panels will present recommendations for awards to the Associate Head for Graduate
Programs. Professor S. Lance Cooper. Selection criteria include:

=  Overall scientific and technical merit of the project.

= Feasibility.

= Qualifications, capabilities. and experience of the applicant.

= Realism of the proposed project costs.

= The potential of the project to improve the student’s knowledge and skills.

= The inclusion of specific evaluation mechanisms for measuring the success of the proposed project.

Proposals
Proposals may by e lenger than 9 pages ghd should include the following:
¢  (Cover pize i offe page.

*  Project summary. including explicit statements regarding the “intellectual merit” and “broad im-
pact” of the proposed work—maximum one page.

*  Project narrative. including a comprehensive description of the problem to be studied. expected
outcomes and how they will be meage€d. and a discussioi®{the project’s potential contribution
to the applicant’s graduate educatign—maximum 5 pages.

* References cited—doesn’t count towirekiats ge
¢ Budget and justification (use the budget categories mentioned above under *Budget”}—maximum
one page.

¢ Proposer’s curriculum vitae—maximum one page.

Submission
Deliver an electronic copy of your proposal to 8. Lance Cooper (slcooper@illinois.edu). by 5:00 P.M. on
Friday. April 22, 2016.

Proposal Time Line
*  Project Summary ‘white paper” submitted by Friday. April 8. 2016.
*  Written proposals submitted by Friday. April 22, 2016.
*  Assigned proposals picked up by students on Monday, April 25, 2016.
* Proposal Panel Review on Friday. April 29, 2016.
e Awards announced by Friday. May 15, 2016.
* Project implementation to start August 1. 2016.

For further information about this RFP. contact:
S. Lance Cooper. Department of Physics
218 Materials Research Laboratory
217-333-2589 * slcooper@illinois.edn.

The University of Illinois at Urbana-Champaign is an equal employment opportunity employer. Proposals from
women and minorities historically underrepresented in science and engineering are particularly welcomed.




'Requirements of the Physics 598 PEN Proposal

Phys 598 Proposal Cover Sheet (1 page)

Cover Page (1 page)
Today —> Project Summary (1 page) (‘white paper’ due on April 8)
Project Narrative (5 pages)
Next class —> Budget and Budget Justification (1 page)
References Cited (no limit, but keep ~ 1 page)

Next class  ——> Curriculum Vitae (1 page)



http://courses.physics.illinois.edu/PHYS598pen/Lectures/598_Proposal_Cover_Sheet.doc

Cover Page (maximum one page)

Proposal for implementing the diffusion Monte Carlo

method in investigations of lew-electron systems

Fo, Wing Ho

Contact Information;

Wing Ho ko
Lonmis Laboratory of Physics
University of 1llmeois at Urbana-Champaign
1110W, Green S,
Urbana, IL 61801, UU5A
Phone: +1-217-332-4226
E-mial: wingkoiouie, cdu




Project Summary (maximum one page)

Project Summary
Thee apjleeation of ab laie methods in oaloalating eleotionse siniclines s an @apomant
aspect of theoretienl condensed matier plivsics, and iis imporimmee s comently growing as
e peed for undestmding novel materials isereases. The goal of this proposed progect is
to investigoie one ab elis elestronie structere method kaoon as tee Silfusion hlowme P

* o Explicit statements of
Carle (D30 method. To schicve this poal, e usderprodests sisdeal will wats compiler o .
programs o apply the DAC method in caloalating tee grousd-state ergics of vigious Inte”eCtuaI merlt
fewsgleciron syslems. and “broad impaCt”

T progect = expedled o prodece resalis that can be cross-ccamansd wilh tng

lis for compartsons between different mplemeniations of e D00

Thes proposed project has suhsiastial sselleciual menii § = fodlowing reasons:
il provides a beiter undersianding of the elecironic simtores of venous fewecleonon
syslemis; il grves ssighis for improving the DA algorthm, sicboul using 100 sy
computatcnal resouroes mad i reveaks the strengths and weaknesses of dee D0 meethod
as compared o cther clecironie stnsciure methods. This project will benefii fro
copabililics of the proposer, who hes expenence in working on similar progege” Bowill
also be benefi from the mstimbion where the peoject sl be o oul. where
expenenced Thaliy members @ compuimional physies (e.g. Prof Jfched Martin mmd
Prod. Dievid Ceperly) ean provide an exensive network for

The propesed progect will have brosder dwpact on the community for the
follosvig reasons: the siudent will acquire the skill of wriling ompuier programs 1o
sadve physseal probless and will be mtrodiesd 1o @eportant concspls @ iheoretical
plivsies, the resulis of the project will be disseminaed in the form of & rescarch
proceeding, n senior thesis, a alk given in the meoel ssdergradume research symposiom
al the University of Hlinots, and o talk given st the American Physical Society March
I00ds mecting:, altmotive visnalzaticns thal can be used for educational parposes will alsa

kes proluced.




Project Narrative (maximum five pages)

Project Narrative

(I ] I RE
Theoretieally, ll clectronds properiies of a quanium sysiom cam be obigsed by solving
thee timesandependent Schridinger equation {T15E) of the sysiem. Since the TISE cannot
b solved amalytically in many cases, il & secosary 1o obtais sumerical solulcas.
Comnmonly used mumterical methods include mess-Deld mecthodk (e Hestreoabock
configunatsas mtersicn (1) methods, asd questem Moote Cardo (ORC) methods . n
gencral, as comparsd fo te OO0 methods, meansfickl methodk are cheap bul prong 1o
svelematie errovs, while configuration-imerection methods are accurate bul expasive
The propossd project will conter on one partsalar QMC method known = ihe
diffusion Monte Carle (DR method, wheeh can be derived from wribeg e times
dependent Schifidinger equation in smeginery time [L56,7) bnothe DO method
wiveliinotions wie trealed as peobabadisie distabations s are repeesented by m

cnsemble of random |.u|'|'||'|||.'-.. LUpan |r|'r|'||:|iI|! radom walks on an inilial cssemhle

mencrmied freim a imal wovefunction, ihe cmoamhle
Forarmeshes. ingal

evolves untd s dsinibinon & ssentally that of the .

arcind=siale wveliinction.

. . Mﬂhf.mﬂ*ﬂm“h"
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will ke applied o varios feweelectron sysiems

Fewsgleotron systems are investigated since they do Metnopolis algodthem

. . T eyl
Bl feqinre exlensive computilaonal fesounces, LEweS al}."l reangl

sinee daln obtained from other approuches are

. CbAC e stans
avidlalsle for NPT IRONSE, |"'E'|I'I'Ii.'l|§l'.'l"5l‘l|

BEETHOLD DA 1irrme shagx
. ., . (== palatadu Bl ]
A schematic of how the DAC algonithm s -

implemented in compuler programs s shoon on Fig. 1. Schematic for the

}i!. 1. The wariois compaHicnls ang l\.':-C|'||||i|'||.1.1 '-ﬂi1"|l_ﬂ|’-'-‘"'-""-'-'"1 ol the Dadc
algarihin.

bezlows. For furiher discussion, see el |52, nd

et rederences ithercin

This section summarizes the
goals, motivations, methods to be
used, and expected results in your
project — this should include data
and diagrams!

You should be able to generate
this quickly from your already-
completed introduction,
procedure, and results sections!




Budget and Budget Justification (maximum one page)

Bud et
The main compsnesd for the budpet of the propossd progeet s the siudest stipesd. &
sbusddent i pesd oof 54000 s requested.

Ilost compatational rescarces required for the completion of the proposed project are
avidlebds ihrough the Esginecring Work Statioss (EWE) mainiained by the Campus
Information Techaologies md Edueational Serviees (CITES ) of the Universiy of Hlinos.
Thee regcusoes peoy jdisdd iIll.'IIJl]l.'l.'ulIlquL':-. (e GOU o OO0+ For l.'|.'d|||‘.'u|i||! eopHiler
coies, Bagh-level compuler progmes (2., Mlicrosalt Fxcel and MNahematica) for
analyvemg the daia, asd compuler stonape space. Howmever, sinee o larpe amcant of data is
expeeied 1 be generaied, sdditional sicrape space for compuler data s required: 51350
fund is requested for such storsge space. The storape may Lake the form of compater hard
disk, CORRONS, mmd'or stonige spacs i setwork servem.

T dssemvinate the resulls obimged in the proposed peoject, $600 s requested for one
stwdent’s irwvel, 10 give a telk o the Amercan Physiesl Socety (APS) 20086 hlarch
mieeling ol Halvssore, M.

Thie requested fund for the sems lsted sbove i sumananeed i the table below:

lienin Rigiiest fand
Pinstisisnal overlead exelislod)
Sudest stipnd Sa00n
Slonsge spece for comgpuler dal =140
Studend s dravel 1o AFS March sesclng S0l

With a 42 percent sslitational overhead applicd 1o the storage space asd to stadent

Eravel, ihe ol bodeet requeeted Eor ke ropassd progect is EANTL AL,

This section summarizes (in
table form) your requested
budget, and provides a brief
justification as to why the items
requested are needed for your
project.
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Curriculum Vitae (maximum one page)

KL Wing Hao
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