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Abstract of Thesis

Electronic states, band structures, dilute magnetic states and magnetic properties of group
I-III-VIz based transition metal (TM) doped chalcopyrite compounds ABX)Cz and A(BXY)C:
are calculated using the Green’s function method of Korringa-Kohn-Rostoker and
full-potential linearized augmented plane wave method, where A=Cu, Ag, B=Al, In, C=5, Se
and X, Y = Ti, V, Cr, Mn, Fe, Co, and Ni. Single impurity doped compounds A(BX)C: exhibit
a stable ferromagnetic (FM) states and half metallicity relative to a disordered spin moment
(DSM) state, when X=Ti, V, Cr, and Mn at low-concentration of each TM ion are
incorporated at host cation B3* site. Some of them exhibit magnetic transition temperatures
above room temperature. On the contrary, in Fe, Co, and Ni doped alloys, instability of FM
states to DSM is obtained. The situation is contrasting for a simultaneous doping of a TM
pair. Codoped compounds A(BXY)C: can exhibit a FM, ferrimagnetic (FiM) and
antiferromagnetic (AF) states depending on the orientation of the local spins and net
moments. A parallel order of spins determines FM states, whereas the antiparallel
arrangements give rise to FiM states and especially AF states are obtained for null net
moments. Some of the FiM and AF states are stable energetically relative to a DSM state
and depict the half metallicity when TM pairs at equal concentrations and with d electrons
occupancy less and more than half filled are implanted at host cation B3+ site. In some other
codopant cases, instability of FiM states to DSM is obtained. Total energy, electronic charge
density, magnetic critical temperatures, net moments, local spin moments, fixed spin
moments, spin-orbit interaction properties, hyperfine fields, and enthalpy of formations are
calculated. Calculated dilute magnetic states, half metallicity and other several magnetic
properties imply that TM doped chalcopyrite type compounds ABX)Cz and A(BXY)C: are
*| promising for respective spintronics applications.




#® L7
MXBEORREODERRECHEY E

® % { Mohammad Shahjahan)
03] iy £

*F & o o gEk

& 5% NI
AL %IE 2 ML 4

Bl A& B N 3

8 %= & % BX fmE

Bl & HE B O OAH RE
MXEBEEOERVES

KWROF AL RGAERBLTAL Y rra 7 AMBPEEZED TS, 22T, #ROERKICE21E
FARRDVBROPRVAC YRR ZOEWR LR D, 1987 £ DGriinberg & Fert b1z L 2Btk L BEI- 3517
HERBEIIERZDE (GMR) ORRAUBRERZTES 2SI, FPHEDP~DOHEES T VO F—F T L 2B
BREBILIUONA—7AZ AV EORBICET IO b DB RTENRE L 20, RO EBFERL O
MEOCREILHE-CAY Y M2 ASHO—~208it toTWd, LALAERE, 22 Co—FORMEIL
HREUETHEBERBLUNA—Z A A HEFTHERIITLAYENETHH, AL IFirst-Principles
Study on Dilute Magnetic States and Half Metallicity in Chalcopyrite Semiconductors (B A m3.84 54
FEEERIEBTIHAEBRIREBE — 7 AL ECET2E—-FENHE) C, IFI-VL,BA L2054 K
YEE~DBBEBBEA A VO RF—72EV 0 2POHEBEN—T7 A FALBLIVERBEN A —7 A 240D
SR L TCORREE—FEIFICESEHE T LE, ZhECBRONEDIAL NS T MEEFZTOMREE
BED L < BRI T 5 S — MBAE ORE 2 STV iea, 4AREOI-I-VL B A A =44 54 N
FHACH LT, BB L HARBEORERER <, Don—T7 A AL AEOCHERLETFRL LT~
AMNEZBOHDIWATHD, MAT, F—7ToBBERUEE A Bl THFIASRMBERA, pdXBEE
1A, BEBMEERORL3HEMBESIRMN LR > TV IBAREREBENZO F—7BEFENOH
mméntnKH%K%wt%—ﬁﬂ%ﬁ%&m—&m@ﬁﬁﬂ@ﬁ@f@%gm%#ﬂﬁnﬁd<
Korringa-Kohn-Rostoker (KKR) 2V — B TH Y., F—7ERETHARELGERORVCHEDLPET
HBHRAE— LY bRT Uy LT TRofz, ZTORKRS Y —EAKETHYT 4T 4 (M) BT vl
ERZAMOEAVD DR FAREBOEOCETEEPHETCOEOELOMEMBMBEL Shad, KFMLE
~OEPRMTEROFAIICE VEENCRERELT AL TINERRL, ZAFRFT Yy LEOPHAIC Lo T
HANE, TTAORIEEIT> . ,

BEDXSiC, FRXEANaSA T4 PEBEE~OBBEBHEA A O F-FIC L 2 #ESIRE L ~—
FAIAMORBERBRERAL, PR Y = 2 ~0IEHE» S bEELZFEE LTHESHOR
%o XoT. FHBIUIELE (BY¥) OPMBXELTIAEELZbOLEDS,




