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HEf : 200844 H 24 H (K) P8 1 KF 40 73 ~"F# 2§ 40 47
B« R R O
#Efifi : Prof. David Mandrus
(Oak Ridge National Laboratory)
#H : Charge Ordering Materials: The Good, the Bad, and the Ugly
#E:

Charge ordering phenomena are ubiquitous in correlated electron systems, but despite its conceptual simplicity
charge ordering in real materials is poorly understood. In this talk I will first review the concepts and history of
charge ordering, beginning with Verwey and Wigner in the 1930s. I will then discuss some new charge ordering ma-
terials, Fe2OBO3s and LuFe204. Fe2OBOs is an excellent model system, displaying nearly ideal ionic charge order.
LuFe204, on the other hand, is a poor model system, but nevertheless displays rich physics, including the appearance
of ferroelectricity as a result of charge ordering. These new materials will be compared with the prototypical material

Fe304 (magnetite), which is still poorly understood despite nearly 70 years of study.
The talk will be mostly based on the following 3 papers:

[1] Christianson AD, Lumsden MD, Angst M, et al. Phys. Rev. Lett. 100, 107601 (2008).
[2] Angst M, Hermann RP, Schweika W, et al. Phys. Rev. Lett. 99, 256402 (2007).
[3] Angst M, Khalifah P, Hermann RP, et al. Phys. Rev. Lett. 99, 086403 (2007).

HEF : 2008 4E4 H 256 H (8  F#& 1 BF 30 0 ~'F#& 2 5 30 2
L TR AR 6 B KilisE (A632)
#Efifi : Prof. Yuriy M. Bunkov
(MCBT, Institut Neel, CNRS/UJF, 38042, Grenoble, France)
#iH : Spin Superfluidity and Coherent Spin Precession (London Prize Lecture)
#E:

The spontaneous phase coherent precession of the magnetization in superfluid 3He-B was discovered in 1984 in the
Kapitza Institute, Moscow {A. Borovik-Romanov, Yu. Bunkov, V. Dmitriev, and Yu. Mukharskiy, JETP~Lett.~ 40,
1033 (1984). and was explained theoretically as a direct manifestation of spin supercurrent {I. Fomin, JETP~Lett.~
40, 1037 (1984).}. The latter is a magnetic counterpart of mass superfludity and superconductivity. It is also an ex-
ample of the Bose Einstein Condensation of spin-wave excitations or magnons. The coherent spin precession opened
the way for observation and studies of the other phenomena owing its origin to the spin supercurrent, such as spin
flow along the channel, phase slips at critical value of spin supercurrent, spin-current Josephson effect, spin-current
vortices, nontopological solitons (analogous to Q-balls in high energy physics) etc. New measuring techniques based
on coherent spin precession made possible to observe other novel phenomena in 3He superfluids, such as a mass
vortex terminating on a soliton sheet, the Goldstone mode of the mass vortex with non-axisymmetric core in 3He-B
etc. Recently, in ISSP, Kashiwa, Japan, the state with coherent precession of magnetization was found in 3He-A in

squeezed aerogel.
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G MMERER AR 6 B KGR
1 T N I 5
CEECRZFDVEREZET BB R A pF S8
EH : RA RO TAHA1 -0l by
HE:

I EHIEREL S, HIERT, FHEWHE O =58 T AT O I FERG ISt ORE R, ~ > MV RIETTH 2 D gL HE
WERRIL IS AR Z v 7 ZH A M MgSiOs T 5 Z & [1ICEEV DO RHITEES 7257, BIEOHERBIZAIBIEIT, A2 R
R T 2AHA MHORT IO 20, 2 OB Z AL T BT > T b, BEIC, HPEREE O
REN e S, F72—lEN T TOBREMPBEINLTND

AGHEE T, ﬂﬁﬂ%@ﬁﬁ#%ﬁxTVﬁDOO%éﬁxF&D71ﬁ4F@ﬂ?ﬁ%bf\:o@%ﬁyﬁX%%
N %, —2i%. FHWE CaPtOs DA TH Y . ZTDOWET — X LIS [RA MXm 72 h 4 Sofbqk?) i 5[2].
b9 —HE, 74 VTG i AR & 2R CaraNaddrOs OB Th 5 [3], #E IR ItH O SR Mott #fkik
THb CalrOs ~F ¥ U T2 FEAT D &, Rishe B2 R T ERESRICER T2 L 27T,

[1] M. Murakami, K. Hirose, K. Kawamura, N. Sata, Y. Ohishi: Science, 304, 855 (2004).

[2] K. Ohgushi, Y. Matsushita, N. Miyajima, Y. Katsuya, M. Tanaka, F. Izumi, H. Gotou, Y. Ueda, T. Yagi: Phys. Chem.
Minerals, 35, 189 (2008).

[3] K. Ohgushi, H. Gotou, T. Yagi, Y. Kiuchi, F. Sakai, Y. Ueda: Phy. Rev. B, 74, 241104 (2006).

HEf : 200845 H 27 H (K)  F#& 2 B 00 79 ~’F#& 35 00 4y
Bin : MYEDROIACEE 6 B KR
350l : Prof. Tai C. Chiang (JI. & %)
(Department of Physics, University of Illinois)
#H : Thin Film Electronic Structure: Beyvond the Particle in a Box
HE:

The quantization of electronic states in thin metallic films is now well-established, having been observed in a
number of systems including films on metal as well as semiconductor substrates. The impact of this quantization on
the films' physical properties has been demonstrated in a number of studies, including the dependence on thickness
of films' thermal stabilities, work functions, and superconducting transition temperatures. In the simplest model, the
electrons are confined to the film by the substrate and vacuum interfaces, which act as mirrors to reflect the elec-
trons back into the film, resulting in discrete standing-wave states. In this picture, the substrate forms a reflecting
barrier due to a mismatch of electronic structures between it and the overlayer. This talk will present photoemission
results from a variety of thin-film systems that show more interesting electronic structures due to interactions with
the substrate and interface. The systems studied highlight various effects, including interfacial scattering and dif-
fraction, hybridization of film and substrate states, and the formation of a composite quantum well from a thin me-
tallic film on a semiconductor substrate. In the latter case, the semiconductor depletion region forms part of the

quantum well system via coherent coupling between the film and substrate electronic states.

In collaboration with S. J. Tang, N. J. Speer, Y. Liu, D. Ricci, M. Upton, L. Basile, S.-L.. Chang, Y.-R. Lee, and T.
Miller
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HEF : 200845 H 29 H (OR) 42 3§ 00 3 ~F#& 4 1 30 4
it - i AEE 6 B I —%= A615
WA =9 MIE
(PN &)
EH : ENETREEEOH L WIE : ROREMED 5 X RO S E0Ba
HE:

HOETHR (EKIT Ce %) DBREMEE U QISORBMER A IFOBKO L EREETH DL &) OHR—D
DIRTEA DL T THLIPEMRICARA D L LTS, LvL, 104EI1ZEE 20 bA T 4 oMk aikic 2+
DHG & FNITHED BB RE & BEEIRE O LABPBRI ST, B LWIETY + /) VBIREEMNEIET 50 Tk
WNEWS ZEREMINTE L, ZOWUVDOLEa2—LHLNWRERLWVIAHOREE « AXF o L — 3 (ZDONT
BEE L=,

HEf : 200846 H 10 H (K)  F#& 2 K 00 /0 ~’F#& 3§ 30 4y
5 - MVEREEARE 6 B KAk
#Efifi : Prof. Cedomir Petrovic
(Condensed Matter Physics, Brookhaven National Laboratory)
#H : Heavy Fermion Semiconductor and Superconductor materials: FeSb: and CeColns
#HE:

Unconventional semiconductor FeSbzis shown to be a good model material to study new aspects of Kondo Insulator
physics in transition metal compounds with 3d ions I will present study of structural, thermodynamic magnetic and
electrical transport properties starting from the early anisotropy study in high quality crystals, and ending with a
recent discovery of colossal magnetoresistance in Fe1.xCoxSbz. This will be followed by brief overview of some recent

advances in our understanding of CeColns and other projects at BNL.

HEF : 200846 H 12 H (R) & 4 BF 00 73~ F#& 4 1 50 4
S - OERECTAREE 6 B KEEFEE
AT L

CRECRZEMPEFERT BT 788 D)
EH : RNk BRMmER, fRE/NMEOEE

Deformation of Red blood cells and vesicles in flows
HE:

RMERIIENRT 52 L THEOBER L VHIWEMIE 272034005 2 LB TE 5, BRI & OWRKE CRILEKO L RE
WES D & MPIERE L D, 16> T, MIROER L EB OAZEFT 5 2 L1, B2 AMN O EETH D,
ZFIT, YIal—vayEEICHWT, MUK 2RMER, BENT I NVOE A F I 7 AEWE LI,

G AWHRIZ IV T R ABIREE, IROREE N2 7 )V ORRETe EITERAF LT RS 7 )V OETRREENR LD 5 & 31T,
N7 NVDOFGRBEEEDIE Z 5, AU Lo T, RO 7 AREIRICT ST E N0 | EHITHO DN T 5,
INLDEAT I AL 2EEOW TIEATHMFT 5 Z LN TE D,

Ero, ME T Z AL DRMERDS, RO D, FERIRNENRT ¥ a— MRABRBIER T 5, ZIUTHED, Bk
DWRAEFUTHAD T2, N O ORRITRIMERDOFER & L nW—FHE2T 5,

References: H. Noguchi and G. Gompper, PRL 93, 258102 (2004); PRE 72, 011901 (2005); PNAS 102, 14159 (2005);
PRL 98, 128103 (2007).
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