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Report o~ DOE proposal ” Electronic rfimsport in Disordcrcd Two Dimensional 
Electron Systems” 
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Thsrc: axe two major efforts under thc support of thc DOE grant: (i) 
‘lo study Lhe dec*t,rorLic transport propertk5 in an interaclhg two-dirncnsional 
electron systerri; (ii) ‘Lo study khe magnet,trtrmport properties, such as giant 
magncto-resistancc (GMR) or colossal magncto-resistance:! (CMR). Both cfforls 
arc in co1la~)aration with Dr. Zhang from Oak Ridge N i ~ t i ~ ~ a l  Lab. Dr. Zhilng 
and I have visited each other% institutiom 5 times over the fimding pcriod and 
illso met many times in the conferences that both of u9 attended. Bccause of the 
close c:ollrtborations, my student Dr. Junreu Shi now is a postdoc wi th  Dr. Zhang 
at Oak Ridge national Lab. In order t o  achieve our research g ~ ~ a l ,  we have to  build 
up l a r g e - ~ ~ i ~ h !  rrulrierical programs. We have succeedcd in hiilciixig such programs 
and h i r v C  obtained several iritercsting results. Followiug I list, some accomplish- 
ments under tlic supporl of the grant over tht: funding period (1999-2002). 

Publicatiorls resulted Froin thc DOE-EPSCoII grant: 

[ 1 ) “Giant, Magnetoresistance in Non-magnetic Granular Material, ”X.R. Wang, 
S.C. Ma aucl X.C. Xie, Europhys. Lett. 45, 368 (1999). 

(2) “A Droplet State in an Interacting Two-Dimensional Electron System, ”J.R. 
Shi, S. He and X.C. Xie, Phys. Rev. R60, R13950 (1999) Rapid Cornmunzcations. 

(3) “Metal-lwulstor Traauitiotl in Colossal Mapctorenistanct: Materials, ”V.N. 
Smolyaninova, X.C. Xie, F.C. Zhang, M. Rajeswary, R.L. Grwrie, and S. Das 
SiLrIIl+ P f i y ~ .  RCV. 1362, 3010 (2000). 

(4) “Orbit,al Ordcrings and Two Fcx-roInagnetir: Phases in Low Doped Lal-,Sr,MnO~, 
”S.Q. Shen, 14.Y. Gu, Q.H. Wang, Z.D. Wmg, arld X.C. Xie, Phys. Rev. I362, 
5829 (2000). 

( 5 )  ”Quluit u m  AC ‘TYanuport Through Coupled Qurzriturn Dots, ” 2. S. Ma, J . R. 
Shi and X.C. Xie, Ph.ys. Rev. €362, 15352 (2000). 

( 6 )  “Ilarinonic GeneraLion for AC Nonliuear R.csponse, ”23. Mil aiid X.C. Xie, 
I’hys. Rev. B63, 125310 (2001). 

(7) “Dcphusing and Matnl-Tnsiilator Transition, “J.R. Shi arid X.C. Xic, Phys. 
Rev. B63, 045123 (2001). 
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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(8) “Pcrcolative Couductivity and Critical Exponents in Mixed-Valent MaIigan- 
ites. ”Ye Xiong, S.Q. Shcn and X.C. Xie, Phys. Rev. B63, R140418 (2001) f l ap id  
Cor rb rriuni cat ions. 

(9) “Dephasixig Effect in Phatan-Ar;rjist,cd llesonant Tunneling through Quaaturn 
Uots, ” J . R .  Shi, Z.S. Ma and X.C. Xic, Phys. Rev. 1363, Fi201.311 (2001) Rapid 
Com3m7~ni cu la ons. 

(10) ‘“fheory f w  high spin systems with orbital degeneracy, ”S.Q. shcn, X.C. Xie, 
and F.C. Zhang, Phys. Rev. Lett. 88, 027201 (2002). 

(11) “The Droplet State arid the  Compressibility Anoinaly iu 2D Electron Systcms, 
“J.R. Shi and X.C. Xie, Phys. Hev. Lett. 88,  086407 (2002). 

(12) “Corilornl~-En.hanced Dynamic Localization and Eell-S tate Gexicrathi in 
Coupl(:d Quantum Dots, ”P. Zhang, Q.K. Xue, X.G. Zhao, anti X.C. Xic, Phys. 
H . m .  A66022117 (2002). 

(13 )  “Spin-Dependent ’Transport, Through An Xntcracting Quantum Dot, ”P. Zhang, 
Q.K. Xue, Y.P. W a g  and X.C. Xie, Phys. Rcv. Lett. 89, 286803 (2002). 

Graduate stiidents .qiipport,ed by the DOE gmut: 
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