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1.	 Malzeme	Bilimi:	Temel	Kavramlar	

2.	 Yoğun	Madde	Fiziğinde	Kullanılan	Yazılımlardan	ab-ini@o	
Tekniği	

3.	 Kristal	Fiziği:	Temel	Kavramlar-1	

4.	 Kristal	Fiziği:	Temel	Kavramlar-2	

5.	 KaEların	Bant	Teorisi	

6.	 Elektronik	Bant	Yapıları:	İletkenlik	durumları	

7.	 VİZE	SINAVI	
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8.	 Durum	Yoğunlukları	ve	Fermi	Yüzeyleri	

9.	 KaEların	ElasVk	Özellikleri:	
ElasVk	sabitleri,	Young,	Shear	Modülleri..	

10.	 KaEların	OpVk	Özellikleri:	
Dielektrik	sabitleri,	Yansıma,	soğurma,	sönüm	katsayıları,	kırılma	indisi	

11.	 KaEların	Titreşimsel	Özellikleri:	
Fononlar	

12.	 Kristal	yapının	programlama	yardımıyla	kurulması	

13.	 KaEnın	elektronik	bant	yapısının	programlama	yardımıyla	çizdirilmesi	

14.	 FİNAL	SINAVI	



VASP (Vienna Simulation Method) 
	 VASP	Nedir?	

	 VASP	INPUTS		
	 -	POSCAR	
	 -	INCAR	
	 -	POTCAR	
	 -	KPOINTS	

	 2D	Bravais	laOces		



What	is	VASP?	
	 The	Vienna	Ab	iniVo	SimulaVon	Package	(VASP)	is	a	computer	program	for	atomic	scale	
materials	modelling,	e.g.	electronic	structure	calculaVons	and	quantum-mechanical	
molecular	dynamics,	from	first	principles.	

	 VASP	computes	an	approximate	soluVon	to	the	many-body	Schrödinger	equaVon,	
either	within	density	funcVonal	theory	(DFT),	solving	the	Kohn-Sham	equaVons,	or	
within	the	Hartree-Fock	(HF)	approximaVon.	

	 Hybrid	funcVonals	that	mix	the	Hartree-Fock	approach	with	density	funcVonal	theory	
are	implemented	as	well.	

	 Furthermore,	Green's	funcVons	methods	(GW	quasiparVcles,	and	ACFDT-RPA)	and	
many-body	perturbaVon	theory	(2nd-order	Møller-Plesset)	are	available	in	VASP.	
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POSCAR	
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POSCAR	
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POSCAR	



VASP	 10	

POSCAR	



Primitive Unit Cell for Graphene 
																																							POSCAR	
	
-----------------------------------------   Direct Tag ----------------------------------- 
C 
   1.00000000000000 
     2.4670806653457333    0.0000000000000000    0.0000000000000000 
     1.2335403326728667    2.1365545293748203    0.0000000000000000 
     0.0000000000000000    0.0000000000000000   14.0000000000000000 
   C 
     2 
Direct 
  0.3333333333333357  0.3333333333333357  0.5000000000000000 
  0.0000000000000000  0.0000000000000000  0.5000000000000000 
 
-------------------------------------  CartesianTag ----------------------------------- 
 
C 
   1.00000000000000 
     2.4670806653457333    0.0000000000000000    0.0000000000000000 
     1.2335403326728667    2.1365545293748203    0.0000000000000000 
     0.0000000000000000    0.0000000000000000   14.0000000000000000 
   C 
     2 
Cartesian 
  1.2335400000000000  0.7121848000000000  7.0000000000000000 
  0.0000000000000000  0.0000000000000000  7.0000000000000000 
 
 
 
 



Orthogonal Unit Cell for Graphene 



Orthogonal Unit Cell for Graphene 

																															POSCAR	
---------------------------Cartesian	Coordinate	-----------------------	
C	
1.00000000	
		4.27500000			0.00000000			0.00000000	
		0.00000000			2.46817240			0.00000000	
		0.00000000			0.00000000		14.00000000	
C	
			4	
Cartesian	
		0.00000000			0.00000000			7.00000000	
		1.42500000			0.00000000			7.00000000	
		2.13750000			1.23408620			7.00000000	
		3.56250000			1.23408620			7.00000000	

	
	
----------------------------	Direct	Coordinate	-----------------------	
C	
1.00000000	
		4.27500000			0.00000000			0.00000000	
		0.00000000			2.46817240			0.00000000	
		0.00000000			0.00000000		14.00000000	
C	
			4	
Cartesian	
		0.00000000			0.00000000			0.50000000	
		0.33333333			0.00000000			0.50000000	
		0.50000000			0.50000000			0.50000000	
		0.83333333			0.50000000			0.50000000	

	



Primitive Unit Cell for Silicene 

																																							POSCAR	
	
-----------------------------------------   Direct Tag ----------------------------------- 
Si 
   1.0000000000000000 
     3.8600000000000000    0.0000000000000000    0.0000000000000000 
     1.9300000000000000    3.3428580590000000    0.0000000000000000 
     0.0000000000000000    0.0000000000000000   10.0000000000000000 
   Si 
   2 
Direct 
  0.0000000000000000  0.0000000000000000  0.5000000000000000 
  0.3333330000000000  0.3333330000000000  0.5440000000000000 
 
-------------------------------------  CartesianTag ---------------------------------- 
 
Si 
   1.0000000000000000 
     3.8600000000000000    0.0000000000000000    0.0000000000000000 
     1.9300000000000000    3.3428580590000000    0.0000000000000000 
     0.0000000000000000    0.0000000000000000   10.0000000000000000 
   Si 
   2 
Direct 
  0.0000000000000000  0.0000000000000000  5.0000000000000000 
  1.9300000000000000  1.1142849050000000  5.4400000000000000 
 
 
 
 

Ezawa	et	al.	New	Journal	of	Physics	14	
(2012)	033003	
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INCAR	
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INCAR	
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INCAR	
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INCAR	
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INCAR	
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INCAR	
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