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Notes
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WHOFRPH WR WVU

We would like to welcome ŗou to our universitŗ in the mountains and are proud to have
WVU on ŗour short list of graduate schoolsʝ We hope that ŗour visit here is productive
and that ŗou get the chance to enjoŗ Morgantown and its beautiful surroundingsʘ In
addition to ŗour individual scheduleʙ ŗouˀll Ţnd listings for restaurantsʙ pubsʙ eventsʙ
and local attractions within this guideʘ Once ŗouˀve had ŗour Ţll of scienceʙ perhaps ŗou
would also enjoŗ a tour of the Department of Phŗsics and Astronomŗ in historic White
Hallʙ built in the ɽʅʀɼs and recentlŗ renovatedʘ Whatever ŗou get into during ŗour
downtimeˉhereˉatˉWVUʙˉweˉwishˉŗouˉaˉpleasantˉstaŗʘ

A FORVHU ORRN aW MRXQWaLQHHU PK\VLFV aQG AVWURQRP\...
Ɣ We offer XndergradXate (BS, BA) and adYanced degrees (MS, PhD) in Ph\sics.
Ɣ OXr main research areas are condensed matter, plasma ph\sics, radio astronom\, &

ph\sics edXcation.
Ɣ There are 22 fXll time facXlt\ members and nearl\ 70 gradXate stXdents.
Ɣ Researchers here enjo\ access to in-hoXse machine and electronics shops, high

performance compXtational facilities, on-the-roof optical and radio telescopes, the
Engineering Fabrication Facilit\, and mXch more...

Ɣ Near the US Department of Energ\¶s National Energ\ Technolog\ Laborator\
(NETL), oXr stXdents and facXlt\ participate in inter-institXtional collaborations,
condXcting both basic and applied energ\ research at state of the art facilities.

Ɣ OXr pro[imit\ to the Green Bank ObserYator\ (2.5 hoXrs SoXth) giYes Xs eas\
access to Zorld-class instrXments and e[pertise.
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PLAN OF STUDY FOR THE PHD DEGREE

YeaU 1: 4 coXrses Mastering fXndamental ph\sics at the
gradXate leYel

self-stXd\ Preparing for the three Zritten GradXate
E[ams

Ph\s 797 SXrYe\ing choices for research adYisor

YeaU 2: coXrses Completing core coXrses

coXrses SXrYe\ing sXbfields of speciali]ation

self-stXd\ Completion of the Zritten GradXate
E[ams

Ph\s 797 IntellectXal contribXtions in research

YeaU 3: coXrses SXrYe\ing sXbfields of speciali]ation

coXrses AdYanced anal\sis in sXbfield of
speciali]ation

self-stXd\ Completion of the oral GradXate e[am

Ph\s 797 IntellectXal contribXtions in research

YeaU 4: Ph\s 797 IntellectXal contribXtions in research

YeaU 5: Ph\s 797 IntellectXal contribXtions in research

Writing and defending the dissertation

T\SLcaO FaOO CRXUVeV
PHYS 611 Mathematical Methods
PHYS 651 QXantXm Mechanics 1
PHYS 634 Electromagnetism 2
PHYS 710 Nonlinear D\namics
PHYS 761 Statistical Mechanics
PHYS 771 Intro to Solid State Ph\sics
PHYS 774 Optical Properties of Solids
PHYS 782 CompXter SimXlation of Plasma
PHYS 784 Magnetoh\drod\namics
PHYS 791 AdYanced Topics
ASTR 701 CompXtational Astroph\sics
ASTR 702 Stellar StrXctXre and EYolXtion
ASTR 705 Interstellar MediXm

T\SLcaO SSULQJ CRXUVeV
PHYS 633 Electromagnetism 1
PHYS 631 Classical Mechanics
PHYS 652 QXantXm Mechanics 2
PHYS 772 SemicondXctor Ph\sics
PHYS 773 CollectiYe Phenomena in Solids
PHYS 781 Principles of Plasma Ph\sics
PHYS 783 Kinetic Theor\
PHYS 791 AdYanced Topics
ASTR 700 Radio Astronom\
ASTR 703 Galactic Astronom\
ASTR 704 General RelatiYit\
ASTR 791 AdYanced Topics

DRcWRU RI PKLORVRSK\ UHTXLUHPHQWV
StXdents Zho pass all three sections of the
qXalif\ing e[amination at the 60 percent leYel are
admitted to candidac\ for the Ph.D. degree.
Research is the central focXs of the degree and
is directed b\ a facXlt\ adYisor. Earl\ in the
research program the stXdent mXst make an oral
presentation to the Dissertation Committee
reYieZing some of the pXblished research in his
or her sXbfield of speciali]ation. When the
stXdent¶s research is completed, it is described in
a Zritten dissertation and defended before the
Dissertation Committee. The aYerage completion
time for the Ph.D. is fiYe \ears be\ond the B.S.

The Ph.D. reqXires 37 hoXrs of coXrseZork at the
600 leYel or aboYe. This inclXdes eleYen reqXired
coXrses and foXr hoXrs of PHYS &(& (research
credit). The eleYen coXrses mXst inclXde the fiYe
core coXrses 611, 631, 633, 651, and 761, one of
either 634 or 652, and an\ tZo of the folloZing:
PHYS 710, 726, 763, 764, 773, 783, 784, 791,
793, ASTR 700, 701, 702, 704, 791, and 793.

The three remaining electiYe coXrses ma\ be
chosen from coXrses in the aboYe list and those
oXtside of Ph\sics and Astronom\ Zith the
constraint that:

CoXrses mXst be approYed b\ the GradXate
AdYising & StXdies Committee. CoXrses
preYioXsl\ approYed remain on a pre-approYed
list. The cXrrent  list of approYed coXrses is:

EDP 613. Statistical Methods 1
EDP 614. Statistical Methods 2
EDP 619. SXrYe\ Research Methods
EDP 711. MXltiYariate Methods 1
EDP 712. MXltiYariate Methods 2
EE 528. Biomedical MicrodeYices
EE 564. Digital Signal Processing for Radio

Astronom\
EE 650. Optoelectronics
CS 691A. Machine-Learning

CoXrses ma\ be added to this list proYided a
good reason, a cop\ of the s\llabXs, and a cop\
of the book are proYided.
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TYPICAL COURSE PLAN FOR GRADUATE STUDY

Fall Year 1
PHYS 611 IntrodXction to Mathematical Ph\sics
PHYS 651 QXantXm Mechanics 1
PHYS/ASTR ElectiYe (optional)

Spring Year 1
PHYS 633 Electromagnetism 1
PHYS 631 Classical Mechanics
PHYS/ASTR ElectiYe (optional)

Fall Year 2
PHYS 761 Statistical Mechanics
PHYS/ASTR ElectiYe
PHYS/ASTR ElectiYe (optional)

Spring Year 2
PHYS/ASTR ElectiYe
PHYS/ASTR ElectiYe
PHYS/ASTR ElectiYe (optional)

UndergradXate coXrses: A stXdent ma\ choose to take XndergradXate coXrses in their first \ear if the\ feel
inadeqXatel\ prepared for the gradXate-leYel coXrses. These coXrses Zill not be coXnted toZards the
gradXate degree, bXt the\ Zill maintain the stXdent¶s good standing.

IQ VXPPaU\

The pXrpose of: Is for:

core gradXate coXrses Ɣ mastering fXndamental ph\sics at the gradXate leYel
Ɣ prereqXisites for the topical gradXate coXrses

topical gradXate coXrses Ɣ deciding on a research specialt\ (600 leYel)
Ɣ backgroXnd for the adYanced gradXate coXrses

adYanced gradXate coXrses backgroXnd for the PhD dissertation (700 leYel)

research (Ph\s 797) making progress in one¶s specialt\

teaching assistantship instrXctional sXpport of the department¶s teaching mission

research assistantship personnel sXpport of a specific professor¶s research program
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PHYSICS AND ASTRONOMY FACULTY
EbeUO\ PURfeVVRUV
McLaXJKOLQ, MaXUa (maXra.mclaXghlin@mail.ZYX.edX) Astroph\sics
SWHZaUW, Ga\ (ga\.steZart@mail.ZYX.edX) Ph\sics edXcation

JefLPeQNR PURfeVVRU
ScLPH, EaUO (escime@ZYX.edX) E[perimental plasma ph\sics.

PURfeVVRUV
AbGXO-Ra]]aT, WaWKLT (ZabdXlra@ZYX.edX) E[perimental solid state; particXlate matter in the enYironment.
CaVVaN, PaXO (paXl.cassak@mail.ZYX.edX) Theoretical plasma ph\sics
GROXbRYLc, LHRQaUGR (lgolXboY@ZYX.edX) Condensed matter theor\ and statistical ph\sics.
JRKQVRQ, MaWW (mattheZ.johnson@mail.ZYX.edX) Condensed matter e[periment
KRHSNH, MaUN E. (mkoepke@ZYX.edX) E[perimental plasma ph\sics; nonlinear d\namics.
LL, LLaQ (lian.li@mail.ZYX.edX) Condensed matter e[periment
LRULPHU, DXQcaQ R. (dXncan.lorimer@mail.ZYX.edX) Astroph\sics
PLVaQR, D.J. (djpisano@mail.ZYX.edX) Chair of the Department. Astroph\sics

AVVRcLaWe PURfeVVRUV
AQGHUVRQ LRUHQ (loren.anderson@mail.ZYX.edX) Astroph\sics
BULVWRZ, AOaQ (alan.bristoZ@mail.ZYX.edX) Associate Chair. Condensed matter ph\sics, optics.
CHQ, CKHQJ (cheng.cen@mail.ZYX.edX) E[perimental condensed matter ph\sics
EWLHQQH, ZacK (]ach.etienne@mail.ZYX.edX) AdjXnct Assistant Professor, NXmerical relatiYit\
HROcRPb, MLcN\ BaUU\ (micke\.holcomb@mail.ZYX.edX) E[perimental condensed matter ph\sics
MLOOHU, PaXO (paXl.miller@mail.ZYX.edX) Teaching Associate Professor. Ph\sics edXcation.
RRPHUR, AOGR (aldo.romero@mail.ZYX.edX) CompXtational condensed matter ph\sics
SWaQHVcX, TXGRU (tXdor.stanescX@mail.ZYX.edX) Theoretical condensed matter ph\sics
SWHZaUW, JRKQ (john.steZart@mail.ZYX.edX) Ph\sics edXcation

AVVLVWaQW PURfeVVRUV
BXUNH-SSROaRU, SaUaK (sarah.spolaor@mail.ZYX.edX) Astroph\sics
DHYRUH, SHWK (stdeYore@mail.ZYX.edX). Visiting Assistant Professor. Ph\sics edXcation.
FOaJJ, NHG (edZard.flagg@mail.ZYX.edX) E[perimental qXantXm optics
FRQVHca, EPPaQXHO (emmanXel.fonVeca@mail.ZYX.edX) Astronom\
GRRGULcK, KaWKHULQH (kaWherine.goodrich@mail.ZYX.edX)Space Ph\sics
LHH, JRRQKHH (joonhee.lee@mail.ZYX.edX) Bioph\sics/neXroengineering
McWLOOLaPV, SHaQ (sean.mcZilliams@mail.ZYX.edX) GraYitational ZaYe compXtation and theor\
TX, WHLcKaR (Zeichao.tX@mail.ZYX.edX) Space ph\sics
WLOOLaPVRQ, KaWKU\Q (kath\rn.Zilliamson@mail.ZYX.edX) Teaching Assistant Professor. Ph\sics edXcation.

ReVeaUcK FacXOW\
DHPLGRY, VOaGLPLU (Yladimir.demidoY@mail.ZYX.edX) E[perimental plasma ph\sics.
FaQJ, FaQJ (fang.fang@mail.ZYX.edX) Solar plasma ph\sics.
FRZOHU, CKULV Space Ph\sics
Ma, YaQMXQ (\anjXn.ma@mail.ZYX.edX) Materials science
ScKXO]H, JXOLaQ (feli[jXlian.schXl]e@mail.ZYX.edX) E[perimental and compXtational plasma ph\sics
WaQJ, QLaQJ (qiang.Zang@mail.ZYX.edX) Condensed matter e[periment

AdMXQcW FacXOW\
PaSaQLNROaRX, SWHIaQRV (stafanos.papanikolaoX@mail.ZYX.edX) Mechanical/Aerospace engineering

EPeULWXV PURfeVVRUV
HaOOLbXUWRQ, LaUU\ (lhallibX@ZYX.edX) Condensed matter e[periment
SHHKUa, MRKLQGaU (mseehra@mail.ZYX.edX) Eberl\ DistingXished Professor EmeritXs, Condensed matter e[periment
TUHaW, RLcKaUG (rtreat@mail.ZYX.edX) Theoretical ph\sics
WHOGRQ, AUW (hZeldon@mail.ZYX.ed\) Particle ph\sics theor\
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PAGSO?

WKaW GR ZH GR?
PUoYide VWXdenW UeSUeVenWaWion Wo facXlW\ meeWingV and UniYeUViW\ commiWWeeV.
AVViVW in Slanning ZoUkVhoSV and deSaUWmenW VSeakeUV WhUoXghoXW Whe \eaU.
CooUdinaWe commXniW\ VeUYice aW Whe local childUen¶V mXVeXm and elVeZheUe. Plan
Vocial eYenWV foU gUadXaWe VWXdenWV (dominaWing aW WUiYia, Rela\ foU Life Weam,
SoVW-TXalifieU celebUaWionV, eWc). Tackle gUadXaWe VWXdenW iVVXeV aV Whe\ aUiVe.

WK\ VKRXOG \RX FaUH?
We foUmed in Whe Fall of 2013 Wo oSen cleaUeU lineV of commXnicaWion beWZeen Whe
gUadXaWe VWXdenWV and Whe facXlW\ and VWaff of Whe deSaUWmenW. YoXU Yoice and
conceUnV helS eQRUmRXVl\ in foVWeUing WhiV commXnicaWion. Since Whe foUmaWion of
PAGSO, gUadXaWe VWXdenWV fUom Whe DeSaUWmenW of Ph\VicV and AVWUonom\ haYe
Waken on man\ UoleV acUoVV camSXV and aUe WUXl\ leadeUV amongVW gUadXaWe VWXdenWV
heUe aW WVU.

2021-2022 OIILFHUV aQG CKaLUV
PUHVLGHQW - Will FioUe - Zcf0002@mi[.ZYX.edX
VLFH PUHVLGHQW - Ale[andUa AboYa-VolkoYa - aa00037@mi[.ZYX.edX
TUHaVXUHU - TeUUence PieUUe JacTXeV - WS0052@mi[.ZYX.edX
SHFUHWaU\ - GUaham DoVkoch - gd00010@mi[.ZYX.edX
FaFXOW\ LLaLVRQ - Nick LXbeU - nml0011@mi[.ZYX.edX
DEI LLaLVRQ - EYan SmiWh - eWV0005@mi[.ZYX.edX

OXWUHaFK - EYan LeZiV - efl0003@mi[.ZYX.edX
SRFLaO - GUaham DoVkoch - gd00010@mi[.ZYX.edX

- Ale[andUa AboYa-VolkoYa - aa00037@mi[.ZYX.edX
RHFUXLWPHQW - EYan SmiWh - eWV0005@mi[.ZYX.edX
MHQWRUVKLS - MiWchell PaXl - mS0023@mi[.ZYX.edX

2022 OII-CaPSXV HRXVLQJ IQIRUPaWLRQ
hWWSV://camSXVlife.ZYX.edX

https://campuslife.wvu.edu/files/d/ac69e636-b0a6-4757-9582-faa7aa55e337/rental-info-2018.pdf
https://campuslife.wvu.edu
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PRLQWV RI IQWHUHVW

The MeWURSROLWaQ TheaWUe ± LocaWed on High SWUeeW, WhiV local WheaWUe offeUV commXniW\ VhoZV and, foU
Whe moUe acWiYe in Whe eYening, SUoYideV a Sool hall XndeUneaWh Whe WheaWUe foU Vome Wime Uela[ing.

CRRSeU¶V RRcN SWaWe FRUeVW aQd OYeUORRN ± A VhoUW dUiYe (15 min.) oXWVide of MoUganWoZn iV CooSeU¶V
Rock, Zhich SUoYideV hiking WUailV, Sicnic gUoXndV, and a majeVWic oYeUlook of Whe land of Whe
MoXnWaineeUV. ThiV offeUV a diffeUenW, moUe UXgged YieZ of MoUganWoZn Zhile SUoYiding a SleaVanW
VelecWion of WeVW ViUginia ZildeUneVV and VceneU\ ± iW iV SaUWicXlaUl\ beaXWifXl in AXWXmn Zhen Whe
leaYeV aUe jXVW VWaUWing Wo change. The WVU ReVeaUch FoUeVW ViWV adjacenW Wo CooSeU¶V Rock. ThiV 7,600
acUe SloW of land ZaV leaVed foU 100 \eaUV fUom Whe VWaWe of WeVW ViUginia foU jXVW $1 SeU \eaU!

MRUgaQWRZQ FaUPeU¶V MaUNeW ± ThoXgh iW Zon'W be oSen dXUing \oXU YiViW, Whe FaUmeU¶V MaUkeW iV a
VWaSle of man\ gUadXaWe VWXdenWV. OSen fUom Ma\ WhUoXgh SeSWembeU on SaWXUda\V (8:30 am ± 12:30
Sm, 415 SSUXce SWUeeW) and TXeVda\V (4-7 Sm, 801 FaiUmonW Road), \oX¶ll find local faUmeUV Velling a
YaUieW\ of SUodXce, hone\, bUeadV, cheeVeV, eWc. BUing caVh, alWhoXgh Vome YendoUV acceSW cUediW/debiW
caUdV.

FaOOLQgZaWeU b\ FUaQN LOR\d WULghW ± A one hoXU dUiYe noUWheaVW of MoUganWoZn and jXVW a jaXnW off
of I-68, FallingZaWeU offeUV gXided bXilding and gaUden WoXUV, an aUWV\ gifW VhoS, and SicWXUeVTXe YieZV
of PennV\lYania¶V LaXUel HighlandV.

FoU moUe infoUmaWion and eYenWV, Vee hWWSV://ZZZ.YiViWmoXnWaineeUcoXnWU\.com/

https://www.visitmountaineercountry.com/
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RHJLRQaO CXOWXUH : PLWWVbXUJK
AfWeU Whe decline of Whe VWeel indXVWU\, PiWWVbXUgh UebUanded iWVelf aV a hXb foU healWhcaUe,
UoboWicV, and aUW, among oWheUV. IW¶V a \oXng, YibUanW ciW\ and iV leVV Whan an hoXU and a half dUiYe
fUom MoUganWoZn. Some UecommendaWionV beloZ«

SWULS DLVWULFW - SPaOOPaQ SW. aQG PHQQ AYH. EYeU\ SaWXUda\ YendoUV la\ oXW WheiU ZaUeV on Whe
VideZalkV foU all Wo Vee. BUing caVh aV nXmeUoXV UeWail oXWleWV in PiWWVbXUgh do noW acceSW Paid
SaUking aYeUageV $5 in Whe VWUiS foU XnlimiWed Wime. TheUe aUe e[cellenW VideZalk ValeV, inclXding
aUWiVanV Velling jeZelU\, SainWingV, eWc. along ZiWh gUeaW UoaVWed coffee VhoSV. ³The SWUiS´ iV alVo
home Wo Vome e[cellenW eWhnic food VWoUeV - IWalian, PoliVh, GUeek, MediWeUUanean, JaSaneVe...
NeaUb\ \oX¶ll find Whe oUiginal PUimanWi BUoWheUV (hWWSV://ZZZ.SUimanWibUoV.com/) - a PiWWVbXUgh
WUadiWion! We¶Ye foXnd Whe beVW Wime Wo go iV on SaWXUda\V befoUe 11:00 AM aV WheUe XVXall\ iV no
ZaiW. SaWXUda\V aUe alVo gUeaW becaXVe WheUe iV a VZeeW oldeU Zoman Velling homemade cUeam
SXffV and baklaYa foU $1.00. (#PUoTiS)

CLW\ RI CKaPSLRQV WheWheU \oX¶Ue fUom a VSoUWV UiYal ciW\ oU coXldn¶W caUe leVV, PiWWVbXUgh iV a
gUeaW Slace Wo go Wo a ball game. TickeWV foU PiUaWeV gameV aW PNC PaUk can go foU aV cheaS aV
a$12 ZiWh a beaXWifXl YieZ of Whe ciW\ Vk\line. AlVo neaUb\ iV Hein] Field (home of Whe SWeeleUV)
and Whe RiYeUV CaVino.

BHVW VLHZ RI PLWWVbXUJK WeVW End-EllioW OYeUlook PaUk; MaUloZ SW.; PiWWVbXUgh, PA 15205

SRPH OWKHUV!
- E[cellenW TheaWUe DiVWUicW
- GUeaW Science MXVeXmV, Zoo, and NaWional AYiaU\
- One of a handfXl of oSen aiU aYiaUieV in Whe UniWed SWaWeV!
- DXTXeVne Incline $5.00 UoXnd-WUiS - Take Whe ³fXnicXlaUV´ XS MoXnW WaVhingWon.
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DoZnWoZn ReVWaXUanWV

1. The GUind (C,D,G,V)
2. The CXScakeUie
3. PaneUa BUead (C,D,V)
4. CaVa D¶Amici (Pi]]a)
5. FaW Dadd\¶V BaU & GUill (A)
6. LoWVa Mo]]a (G,V)
7. TailSiSeV (BXUgeUV)
8. D.P. DoXgh (Cal]oneV)
9. Jimm\ John¶V
10. SXbZa\ (D,V)
11. Vocelli Pi]]a
12. Yama JaSaneVe ReVWaXUanW (D,G,V)
13. PiWa PiW (V)
14. Chaang Thai (A, D, G, V)
15. JameVon¶V BaU & GUill (A,V)
16. Gibbie¶V PXb and EaWeU\ (A,V)
17. Cold SWone CUeameU\
18. Salaam MediWeUUanean CXiVine

19. SSoUWV Page (A)
20. DiUW\ BiUd (LaUge SandZicheV)
21. BlXe MooVe Cafp (C, V)
22. Tin 202 (CUafW CockWailV) (A,V)
23. GUeaW Wall (ChineVe)
24. IUon HoUVe WaYeUn (A,V)
25. Black BeaU BXUUiWoV (A,D,V)
26. ASoWhecaU\ Ale HoXVe & Cafp (A)
27. McClaffeUW\¶V IUiVh PXb
28. MoUganWoZn BUeZing ComSan\

(A,V)
29. FUeVh MinW (D,G,V)
30. OliYeUio¶V RiVWoUanWe (A,V)
31. MoXnWain SWaWe BUeZeU\ (A,V)
32. Table 9 (G, A)
33. QXanWXm Bean (C)
34. Mad FUeVh (D, G, V)

A ± Alcoholic BeYeUageV SeUYed
C ± Coffee SeUYed
D ± DaiU\ FUee OSWionV
G ± GlXWen FUee OSWionV
V ± VegeWaUian OSWionV

NRWe: ThRXgh Ze eQdeaYRUed WR iQclXde eYeU\RQe, Whe abRYe liVW ma\ be iQcRmSleWe!
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8QLYHUVLW\�7RZQ�&HQWUH���8QLYHUVLW\�7RZQ�&HQWUH�'U��0RUJDQWRZQ���
/RFDWHG�MXVW�RII�,�����8QLYHUVLW\�7RZQ�&HQWUH�RIIHUV�D�VHOHFWLRQ�RI�
UHVWDXUDQWV�WKDW�ZLOO�DOORZ�IRU�HDVH�LQ�DFFRPPRGDWLQJ�VRPH�ODUJHU�
JURXSV��5HVWDXUDQWV�LQ�WKH�FHQWUH�LQFOXGH��&KLOL¶V��5HG�/REVWHU��
&KHGGDU¶V��&UDFNHU�%DUUHO��DQG�2OLYH�*DUGHQ�

2WKHU�1HDUE\�5HVWDXUDQWV

0RXQWDLQHHU�3UR�WLS���,I�LW�VD\V�³1R�
3DUNLQJ´��\RX�ZLOO�OLNHO\�EH�WRZHG�LQ�
VHFRQGV��,W¶V�EHVW�WR�DOZD\V�EH�FDXWLRXV�ZKHQ�
LW�FRPHV�WR�SDUNLQJ�DQG�IHHG�WKH�PHWHUV��
7KHUH�DUH�VHYHUDO�SDUNLQJ�JDUDJHV�DQG�SDLG�
ORWV�DURXQG�GRZQWRZQ����������KU���<RX�KDYH�
WR�SUHSD\�LQ�WKH�ORWV��ZKLFK�FDQ�EH�WHGLRXV��
7KH�0RXQWDLQODLU��6WXGHQW�8QLRQ�%XLOGLQJ��
SDUNLQJ�JDUDJH�LV�IUHH�RQ�ZHHNHQGV�DIWHU�
����SP�
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