Elements of the Physics 598 PEN Proposal

The Physics 5398 PEN Research Initiative
University of Illinois at Urbana-Champaign

Request for Proposals
The Department of Physics at the University of llinois at Urbana-Champaign (PHYS/UTUC) announces an

intensive 1-year program to provide opportunities for talented graduate students to participate in research. Pro-
spective participants are invited to submit proposals for research projects for the 2022 program

Project Summary “white papers” are due by 5:00 P.M. CST, April 15, 2022. Full
proposals are due by 5:00 pAL CST, April 22, 2022.
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 physics, materials science, theoretical biophysics, theoretical astrophysics, and expenmental
particle and muclear physics. Proposed research projects should offer interesting. meaningful research that can
be conducted without extensive background knowledge. ina lv\wumeﬁame and with a broad mix of ap-
propriate techniques and methodologies. An ideal project will offer the student a chance to develop expertise

In a particular area while learming techmiques applicable to many areas.

Objectives of the Program
* 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 hiteracy,” mcluding familianity wath the litera-
ture, oral and wnitten conmmmications skills, time management, and teanrwork skills.
Terms
Grants are for a 1-year peniod. beginning August 1, 2022
Grantees are required to provide a final presentation and a written report that:
* Summanze activifies and results as they relate to the proposed objectives.
¢ Discuss the significance of the results.
¢ Recommend avenues for future work.
Grantees will participate in programmatic activities and group meetings during the 1-year grant period. Grant-
ees are encouraged to participate in research-group and departmental seminars and colloquia.
Budget and Budget Justification
A maxinmm of $20,000 may be requested. of which $5,000 must be a student stipend. Other eligible ex-
penses are equipment. matenals and supplies, telecommumications, travel, publication/dissemination of
resuhs 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 ment review cni-
tena. 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 menit of the project.

Feasibility.

Qualifications, capabilities, and expenence 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.

uding exphcrt statements regarding the “intellectual ment” and “broad im-
pact” of the proposed work—maxinum one page.
Project narrative, mchldmz a canprehms:ve description of the problem to be studied. expected

Budget andjusuﬁcauon(usethchudgt utegormmnawdabowmda “Budget)—maxinmum
one page.
¢ Proposer’s curriculum vitae—maxinmim one page.

Submission
Deliver an electronic copy of your proposal to S. Lance Cooper (slcooper@illinois.edu), by 5:00 P.mM. on Fn-
day, Apnl 22, 2022.

Proposal Time Line
Project Summary “white paper” submitted by Friday, April 15, 2022.
Witten proposals submuitted by Friday, Apnl 22, 2022,
Assigned proposals will be sent to students starting on Monday, Apnl 25, 2022.
Proposal Panel Review on Friday, Apnl 29, 2022
Awards announced by Fnday, May 6, 2022.
Project implementation to start August 1, 2022.

For further information about this RFP. contact:
S. Lance Cooper, Department of Physics
218 Matenals Research Laboratory
217-333-2589 * sicooperaillinois.edu.

The University of [llinois at Urbana-Champaign s an equal enployment opportuity employer. Proposals from
women and minorities historically undemrepresented 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 15)
Project Narrative (5 pages)
Next class —> Budget and Budget Justification (1 page)
References Cited (no limit, but keep ~ 1 page)

Nextclass ——> Curriculum Vitae (1 page)

Full proposal due 5 pm on April 22




Cover Page (maximum one page)

Proposal for implementing the diffusion Monte Carlo

method in investigations of lew-electron systems

Eo, Wing Ho

Contact Information;

Wing Ho ko
Loomis Labaoratony of Physics
University of Illmeis at Urbana-Champaign
1110W, Green 51,
Urbana, IL 61301, UUSA
Phone: +1-217-332-4226
E-miail: wangkoiouie, cdu




Project Summary (maximum one page)

Project Summary
Thee apjleeation of ab laire methods in oaloalating eleotionse siniclines s an @pomant
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 L

* _ Explicit statements of
Carle (D30 method. To schicve this poal, e usderprodests sisdeal will wats compiler o .
progradns 0 apply the DAC method @ eoloulating the grouid-state aiergios of Vi Inte”eCtuaI merlt
few-electron systems. and “broad impact”

T progect = expedled o prodece resalis that can be cross-ecamansd wilh teg

lis for eomparisons betw different mipl
Thas propeescd project bas substastiol mellesiual s § 2 following reasens:
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

compulaional resowrces, md i reveaks the strengihs and vweak af the [0 method

as compared o cther clecironie stnsciure methods. This project will benefii fro

copabilities of e propoe, who s expenence in working on similar progege | owill
also be benefi from the mstimbion where the peoject sl be o oul. where
expenenced Thally members @ compuimional physies (e.g. Prol ehed Martin sd

Prod. Disvid Ceperly) can provide an eensive nebwork for belpAnd discission.

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

sodve physical problems and will be istroduced 1o maponant concepls in theoretical
plivsies, the resulis of the project will be disseminaed in the form of & rescarch
proceeding, o senior thesis, a alk given i the sooel esdergmduate reseanh symposium
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

be: prodszed.




Project Narrative (maximum five pages)

Project Narrative

(B e B R Y )
Theoretieally, sl electronde properiies of o quanium sysiem con be obimsed by solving
the timesindependent Schridinger equation {T1EE) of the sysiem. Since the TISE cannot
b solved analytically in many cases, | & secosary 1o obisis sumerical solulcas.
Cogamonly usied mumterical methods include mes-Geld meibodk (e Hestroeabock
configunatias mierscica (1) methods, and quastem Moate Cardo (ORC) methods . n
gencral, as eompared fo tee OO0 methods, meansfickl methosd are cheap bul prong 1o
svslematic errors, while configuration-smerection seethods are accurabe bul exposive
The proposed project will conter on cne pariealas QAC method known = ihe
dhiffusion Monte Carle (DAC) method, wheeh can be derived from wribsg e times
dependent Schifidinger equation in smeginary time [L56,7) bn the D0 method

wivelinctions wie trealed as probabalisie distabations s are repeesented by m

@ hle af 1 fles. Upon applying redom walks on e snital eisohle

Eenarmed freim a inal wovefunction, ihe esoahle
Forarmebes. ingal

evolves uild s dsinibinon & ssentally thet of the .

arcund=siaic wavelinction.

. . Mﬂmmﬂ*ﬂmilh"
liv the propossd progect, e DO st @JIH’.—IHH
" "

will be applied to vanioss feweclectron sysbems

Fewsgleotron systems are investigated since they da Metnopolis akgodthem

. . T vl
Bl feqInre exlensye compautilsnal fesounes, e Lees al}."l .

sanee dain oblained from other approaches are

. CbAC e slans
avidlabde for SN IR OIS, |"'E'|I'I'Ii.'l|§l'.'l"5l‘l|

REETHOD DA Tirrme ehagx
|cicria ookt

A schematic of how the DAC algonihm s
implemented i compuler programs s shoan on Fig. 1. Schematic for the

}i!. 1. The wariois compaHicnts ang l\.':-C|'||||i|'||.1.1 unplancntaica ob e DAIC

. . . algarithin.
bezlows. For furiher discussion, see seli |55, nad -

ihee rederences thencin

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!




A Good Project Narrative Should Answer These Questions (also
for Research Statement in fellowship and job applications)

—> 1. What research do you propose to do?

—> 2. Why is this research important?

. Why are you ideally suited to conducting this
research (e.g., because of your access to
personnel, experiences, and/or unique facilities)?

. How do you plan to accomplish this research?
. How will you know if the research is successful?
. What is the timeline for the research?

. What will be the benefits to the scientific community
iIf the research is successful?




Budget and Budget Justification (maximum one page)

Budget
The main componesd for the budget of the propossd progeet s the sludest stipesd. &
stndent stipesd of S0HHE s requested.

Ivlost eompatational rescarees required for the completion of the proposed project are
avidlabde ihrough the Eaginecring Work Statioss (EWS) mainiained by the Campus
Information Techaologies md Educational Servizes (CITES) of the Universiy of Hlinos
T nes CaFcEs Ftlll.idud illl.'llJl]l.'l.'lHllFuL':-. (e GiOU For &0 :lt.lll".'l."IIFﬂlill! eompHiler
e, Bagh-devel compuier progrmms (2@, N liorosaft Fxoel and Mathematica) for
analyema the daia, aed computer stonpe space. Hosvover, sinee o larpe amcant of data is
expecied 1o be generaied, sdditional sicrape space for compuler data s required. 51350
fund is requested for such storage speee. The storape may lake the form of compater hard
disk, CIROMS, md'or stonge spacs i setvwork servem.

T dssenvinnte the resulis obimsed in the progosed peojeel, $600 15 requested for one
stbent’s irwvel, 1o give a telk ol the Amerscan Physiesl Soceery (APS) 2008 hlarch
meeling al Halvssore, M.

Thie requested fund for the sems listed sbove s sumananzed i the table below:

[T Riguieat Baiid
Cinstitsisnal overbead exclidod )

Siudent stipend 4000

Slorsge space for compuler daln =140

Sudend s travel o AFS March medchog Soln

Wit g 43 pereent sstitalional overhead applied 10 the storage space asd to stadznt

Eraved, ihe tolil bedgel reqeested Eod thee propassd progect s EA0TLAD

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)

KO Wing Hao
URH 0471 Towasend Hall, 918 W Iinois =1,
Ul rhaaan L 50 8003054
Floose: +1=201T=332-4220
E-madl: wingko@uiue. eda
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00 Presest: University of Iineis ot Urbans-Champaign, Urbana, 1L U5
Bachelor o Science in Phasics with bosors expected in oy 2003
Bachelor off Solesee in Mothemaiies with bosons exposied in May 3004
Crverall G4 200

o Hosg Koong Cerification of Education Foumialion
A in English Language (Svllabus By, Biology, Chemestry, Physics, bothematies.
Additionsl Mubematios, sl Feonomics
B in Clemese Languape and Religious Siudies

1959 00 Dicoesan Bovs® School, 131 Argyle Sireet. Mosakok. Hong Eong

ENLPLADNY MIEMNT
0 Present: Adeatar (Mathemarics), Meimath Distance Fducation Program., Depasimeent
of Blathematies, University of Hlinots ol UrbanaChanpaian, Urhana, 0L US4

Suminer 2004 REL {Reseaoh Fopeniesee for Underpradeates) al the Usiversity of
Il under Prod, Bichard BMartin, imvestigabing the application of gquanbam SMomie
Carle methods on fewscleoinon sysiems
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Fiee e, S Soxiety, i Boys” School, 2R

Charrman, Astrononny Clab, Dhecsan Bovs' Sehool, 2000020000

Mesher, Phi Etn Sigma Mational Society, University of Hlineds Chapoer, 2002
Pargivipemr, Plvsdes Van, Undversity of Hlinods ai U rhesa <Champeden, 2002-Present
Treariver, Phyaios Society, University of lllsoi o Urbane=Champaign, 2005 -Present

AW AR AN EANO S

Dweam's List, College of Liberal Arts and Seiesees, Usiversity of [lincs st Urhangs
Champa i, Fall 2001 -Spring 2004

g Sefioder, Collepe of Liberal Ams and Sciences. University of Hlinos a1 Urhanas
Champaigmn, Fall 2001-Spring 2Nk

Salwa Wamsa Memoriad Jdward, Depatment of Matbematies, University of [inois at
Urhama=Chsmpaian., 200

Ulrslerprahiote Curreack Achivrewent Award, Phiysies Depanimesd, University of [linos
al Urhana-Champaign, 20044

Lovelie & Jowes Sumower Reseool Fallnibip, Piysics Depaiment., Usdversity of
Ikt ol UdbanssCliampaign, 2004




