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WFZER R OB (F30) : The physical properties of semiconductors are governed by defects,
and those of layered materials by their interfaces. This study investigates the possibility of
constructing nanostructures embedded inside a bulk semiconductor. Main results include
(1) a novel theory of defect clusters, (2) a theory of quasi-1D Cr chains embedded in ZnTe
for the purpose of making the entire bulk magnetic, and (3) a nanostructured material
based on metal precipitates in an insulator material is proposed as a solar cell material.

AR FE A
(AL < 1)
[ERES NN ST & &t
20094F [ 16, 000, 000 4, 800, 000 20, 800, 000
20104F 1, 700, 000 510, 000 2,210, 000
20114 1, 400, 000 420, 000 1, 820, 000
20124 /% 1, 400, 000 420, 000 1, 820, 000
R
it 20, 500, 000 6, 150, 000 26, 650, 000

Wt . L

B O - fH - ISR - TR JSHDME - T
F—U—F: AU I =S R BT A L - YMEER

1. WFERHMA YW O R

(1) B RhOBES SR AMDIC X - ThHE
PEMMK 2 S el - e M BHIBE R ST W
FT., TNOLORMYBEEY - 7 T AHXIZ
BT EICE o T, WEEKROYIEITEINIC
Mob I ENARIFRRBEICEREINLTD
FT, YRR, RFRNARENRR LI T AKX
BT HES N T, KR, BAFSSKEEAFEN
HRINTWET, HAREWNEKOERFEE
RTr T AZBBIIEA SN TWET,

(2) AHFFEEREICL Y, FERFOERE
& B AR o\ T o EAL R ERITER R 23 i
FENCED 5N C Natures5 1B s T, %
ORI A 7 5 AKX « [HE 02— bd
DR Y 9,

2. OB
(1) ARBFIEIT T 7251 R K OBF3E
-CThHZ L,

BREE %



(2) Ry 5 A% DB I1IF72 58—
PEEIC L > CTHFZET B, FOFERFIC X
S TH IR 2 ED Z &,

(3) kPO EB®RY 7 A5 2 WHEIZ T
D720, BRI R O R D % — U
RER ATV, EHBERR, AP REE MR
ez bised %,

(4) 1RTHIRARHM 7 T 2 Z OB E
M OFIIZ L > THMEMEESD Z &,

(5) ZWRTHIRT / EEOHEGRFHE L OZ
M > TR AZED Z &,

3. Dk
(1) WFULTE B X 9 Z2Linuxat 57 7 2
2 % VE%, TEFLOPSOD#IE Z Hig4,

(2) 2 DEGFH R IXVASP/R K5 — R E
FHHEY 7 N TIT O, ARWFGCIC TR IER T C
RIS E B ARWFGEE CTED,

(D LDA/GGA+U+NLEP+AFEBIRE 21T 9,
@ BwALHPERIZ S &2 LT, BB,

(3) 1 - $EIRROE—FHEGHRE I
GAMESS72 & O — i BFH Y 7 N TIT 95,
O 1E\EFHPUEH - o THLEETRAET 5,
@ BRI 2 CASSCFFEIC X » TRF
flid %,

4. WFFERRE:

(1) 80CPUMInfiniBand / — KA A v F T
FHRBEEZENE Lz, AR E /25—
HEHEZTXD L) RBEEAENLE LT,

(2) BRI X > TRI 7 T A XD
B AXRT MTPRITE2ERmEZRAELE
L7,

O GaNH OMn,CrAHi) & K Ba M O F# AR
WD Z A2 DEAF AT bviElT
PERNZ X > T LT, Physical Review Bi&
B I E Lz,

(3) 1WoLi7Z2 T 7 HEEIZANT T, AN
AR O CrAF Y AR BAE T o 25— R B G
HEITWE LT,

O CrA i H st Rk % il > € Jahn-Teller %)
ReEEZTZEERRALELRE,

@ Cr ARy 7 A NS HITHREZE -
v+ A LELL, £O
Jahn-Teller & OMEH D SEFRME DR ALIC &
S TH I RBKMHEEREZRA LELE, 2
N DORHE Y Physical Review BEEHEH S
F L7,

(4) AINYSERAFIZCrARFY D 1 WITHI 7R
F RGO EAITWE LT, BRI
EThoT-0 ., WKMHAEHEHECTH -2
THZEERRLUE Lz, MWV RITIRAE
fiE AT C,

(5) ZnTe B ARP DOCrAFH D 1 IR ITTHF
J iR OF—FEFHR 2TV E Lz,

O 1 kLT / HEEOREIIE TR 72
W2 EEFRRALE Lz, LR AEER TS
FHTHDHZ L TT,

@ 1%kt T  HEEOBEENREL ol
DRI LZEIL 2D 7,

@ 1W&ItF /& ORI TR R EER &
HipoC, WIEN K& < o 72 R
TRV =N EL Y £7,

@ FROREICE - T, IV 72 7 A
DINE N 1ERE 2 R T AUEBES A
HAE Ik KIETEAZ b LI,
AT =T VA VHBICEY £,

(6) GaN ARG ZGARHY & S imE TA
. GINEGBHICAY ) X5t 5 2
EREBRMICHER I TWET, 22,
GaN/GINAR EIZA—I v 7 ThHDHZNY 3 v
M —HATHEINMOENTWERA, FD
R % AT D 70— R B A
FATWE L2,

D GaN/GINFHEIZY 3 v FF—HEATH D
ZETHTEE LR, EEEZRDE L,
@ ERRovay FF—#E/ICRoTWVE A
v E RS RS A EEE R U<
AR R T X KB R LTl
NHZEZFRLTWET, R IIRER
SR ORI AT TREGS T,

(7) BBEBESEOMEIZIS W THATY
O CH A TRA Y IREZFHE L,
Bl BB 2 EBEROAE
3 1XTUMRS-ICEM2012 TMRS-J % 43 43
hE &= E Liz,

5. TR ILE
(WFZERFRAE . WFFEr A S ONEEERFE (1
=S

(et SC) (FH31F)

1. H. Raebiger, T. Fujita, “Multiple exchange
interactions  induced by  Jahn-Teller
distortions in dilute magnetic
semiconductors”, Physical Review B 84,
172406 (2011).

DOI: 10.1103/PhysRevB .84.172406
BHAH

2. H. Raebiger, “Theory of defect complexes in
insulators”, Physiacl Review B 82, 073104
(2010).



3.

DOI: 10.1103/PhysRevB.82.073104

i

Zunger, S. Lany, H. Raebiger, “The quest for
dilute magnetism in semiconductors: Guides
and misguides by theory”, Physics 3, 53
(2010).

DOI: 10.1103/Physics.3.53
FAFamSC - Al

(FRFEEK] (Fra2fh)
1.

H. Raebiger, S. Fukutomi, and H. Yasuhara,
“Stability of high and low spin states” , oral
presentation at the APS March Meeting
2013, Baltimore MD, USA, March 18-22
(2013).

HEAFE R

H. Raebiger, S. Fukutomi, and H. Yasuhara,
“Spin multiplicity of octahedral cobalt
complexes”, oral presentation at the
IUMRS-ICEM2012, Yokohama, September
23-28 (2012).

HERJE
H. Raebiger, “Polaronic trapping in
magnetic semiconductors”, oral

presentation at the APS March Meeting
2012, Boston MA, USA, February 27 -
March 2 (2012).

MR R

H. Raebiger, “Self-interaction corrected
calculations of polaronic states in magnetic
semiconductors”, oral presentation at the

21" MRS-J  Academic  Symposium,
Yokohama, December 19-22 (2011).
M &

H. Raebiger, “Magnetic interactions of 3d
transition metal impurities in AIN”, oral

presentation at the APS March Meeting
2011, Dallas TX, USA, March 21-25 (2011).
MR R

H. Raebiger, “Theory of transition metal
impurities in semiconductors and insulators:
from  defect complexes to magnetic
interactions”, oral presentation at Next
Generation of First principles
Calculations—Methods and Applications,
Sendai, November 10 (2010).

H. Raebiger, “Theory of transition metal
impurities in semiconductors — charge
self-regulation, magnetic interactions, and
defect complexes”, oral presentation at the
Psi-k Conference 2010, Berlin, Germany,
September 12-16 (2010).

MR R

H. Raebiger, “Impurity States”, Invited
lecture at Psi-k summer school on
Computational Materials Sciences, San

Sebastian, Spain, June 28-July 3 (2010).

10.

11.

12.

13.

(XF)

AR

H. Raebiger, “Theory of transition metal
impurities  and  their  complexes in
semiconductors and insulators”, Invited
talk at International Conference on Core
Research and Engineering Science of
Advanced Materials + 3™ ICNDR, Osaka,
Japan, May 30-June 4 (2010).

AR

H. Raebiger, “Defect complexes in
Semiconductors and Insulators”, oral
presentation at the APS March Meeting
2010, Portland OR, USA, March 15-19
(2010).

MR R

A. Zunger, S. Lany, J. A. Chan, H. Raebiger,
“A few ways in which LDA et al can predict
false ferromagnetism in insulators and how
to cure these problems”, Invited talk at the
11" Joint MMM-Intermag Conference,
Washington DC, USA, January 18-22 (2010).
AT RET

H. Raebiger, “Magnetism, electronic
structure, and stability of defect complexes in
semiconductors and insulators”, oral
presentation at the 11"  Joint
MMM-Intermag Conference, Washington
DC, USA, January 18-22 (2010).

MR R

H. Raebiger, “Defects and impurities in
renewable energy materials”, two invited
lectures at the Psi-k Summer School of
Computational Nanoscience for Renewable
Energy  Solutions, Helsinki, Finland,
September 14-17 (2009).

T O DR

(FFo 1)

(PE A PEAE]
OEREL (G0 1)

OBtk (70 1)

(£ Dfth)

BRI A D it

1. H. Nakayama, T. Fujita, H. Raebiger,
“Magnetic  properties and stability of

quasi-1D Cr chains embedded in (Zn,Cr)Te”,
submitted to Applied Physics Express.

T. Momose, K. Shudo. H. Raebiger et al.,
“Molecular Motion on Semiconductor
Surfaces  via  Tip-enhanced  Multiple
Excitation”, submitted to J. Phys. Chem
(arxiv:1210.0963)

H. Raebiger, S. Fukutomi, H. Yasuhara,
“Crossover of high and low spin states in



transition metal complexes”, submitted to
Phys. Rev. Lett. (arxiv:1209.6432)

6. WFCHERR

(D) A RFTE

RAEBIGER Hannes

RRIRE NL KT « TR F5eht - HEdR
MIEEF S 20531403




