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Bu tezde, S =1 Blume-Emery-Griffiths (BEG) modeli kullanilarak tek domenli
cekirdek-yiizey tipi homojen ve kompozit nanopargacigin (NP) kuadrupol 6zellikleri
cift yaklasim yontemine dayali olarak arastirildi. Nanoparcacigin altigen 6rgii
tizerindeki ¢ekirdek (C), ara yiizey (CS) ve yiizey (S) kesimleri i¢in diizenlenen BEG
Hamiltoniyeni yardimiyla bag enerji parametreleri ( ij€ ) ve bag degiskenleri (ijP ) elde
edildi. ij P i¢in 6z uyumlu denklem sistemi ¢oziilerek pargacigin kuadrupol diizeni (Q)
hesaplandi. Miknatislanmanin (m) ve Q ’nun sicakliga (T) bagliligi, 6zellikle Q-T termal
histerezis egrileri incelendi. Q-D histerezis egrileri de elde edilerek miknatislanma ve
kuadrupol 6zelliklerinin karsilastirilmasi yapildi.

Anahtar Séclikler: Homojen ve kompozit nanoparcaciklar, Kuadrupol 6zellik, Cift yaklagim yontemi,
Kristal alan ve bikuadratik etkilesme



SUMMARY

INVESTIGATION OF QUADRUPOLAR PROPERTIES OF A MONODOMAIN
NANOPARTICLE

DEMIRER, Nazli
Nigde University
Graduate School of Natural and Applied Sciences
Department of Physics

Supervisor : Prof. Dr. Orhan YALCIN

July 2015, 55 pages

In this thesis, we have used S =1 Blume-Emery-Griffiths (BEG) model to investigate
the quadrupolar properties of a monodomain core-surface type homogeneous and
composite nanoparticle (NP) based on pair approximation. We have obtained the bond
energy parameters (ije ) and bond variables (ijP ) using the BEG Hamiltonian for the
Core (C), core-surface (CS) and surface (S) parts of a NP on the hexagonal lattice. The
self-consistent equations for the variables ij P were solved to calculate the particle’s
quadrupolar order parameter (Q). Temparature (T ) variations of the magnetization (m)
and Q were investigated. Particularly, we have investigated Q-T hysteresis curves. Q-D
hysteresis curves were also obtained and compared with those of m-T hysteresis curves.
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