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Figure 2.4: (a) shows the dispersion relation for graphene, called the tent dispersion.
The points T', K, K’ and M is high symmetry points and their placement in the
Brillouin zone can be seen in Figure 2.3. (b) is appeared by cutting (a) in straight
lines between the points K — I' — M — K. The two plots are drawn in mathematica
by the programs seen in Appendix C.1 and Appendix C.2 respectively.



N Ex = £- ,f:&/x//f-/ S obve o

( Y 7‘1% i‘-/)f/ /F/ >Gﬂ N=zp

o 7L i Hw ;, @

X?Drweuq

/j:l
"%b@' f_z AB

_.' pL&
i‘é,:\— ‘ B =0 [LB- 7

FE = 1r e (o)

;3;\!

/ 1\/ all alog MK lu]z 2T 5o £ 6 ral

G B=0 o-T

S v‘«\’b»é MK , b & :F ‘EA o




;-SW”(% T bord  Aes Mebpus 77'* ;M/\J) @ /&Aj aé W{—
W%Wﬂzﬂl—?% VLMQ@M

}

W ad T* bod G wv&% 4,97,;7 L

(el | 0 olukons ph adom g0 Wb o aspt

i Pty 2 echoes pecadom nver 2l e b )

The W WWWSA’ 7/4 M L A‘/ac,L

ok, have Hh s tutrgy Sahos

Heve we _Daupe

| b = E'F
M e Fwﬁa/lfw @ ﬂlﬁf 6 dww&/»wﬂ}"
/S+—B% <_L

& Feun S'MZ/MJL/

Ot canaks e Cganill b i o )
LD e 2 k o, QMIWW %wu aw Wzé.)
1 “Z) meor k‘K : Cms/zw/ ol woéf ceWec/()wz

- 2) o hy y Ex(R) ~ H;:E\ Lo w4
) o @wﬁ{«) g Shedes g RN Apamigley oF S

- Docanss He 4 9P vomighe; ot F,e/uucfafaa-

(o veheic K O coste avo Lo arcte olotiouns
oo et T boo) (valonce bad ) " o T b (con ducimbond )
Hence %lz.daﬁaw; v e T ~bardf Wﬁ &mdéw}w; ‘
:gﬁg%uélfs})O Mwndiwmﬂj&&c/t@qégné

Meﬁ Lo concbuctem band. Bedu A




w6 s saadd, Grephere called a sewvw@( A,

/4 P av’vézk MMM ,j b SWZMW ;%
G, T, T, 6% bads |

* Tight-binding model with nonorthogonal orbitals

30.0 ‘
KI ',’/ : . 1_‘,,,,,...“%,v,;..,,..w.ﬁ:.w,,. /v%j)
. : S L o,0": 5
' A\‘v.\""n--....,m.<.~r'""‘A"'(‘)m—.mm: \ 8

E, (eV)

-10.0 - -“"“/,.--" “\\\\ ( i
. * 04 b ;

200 = decoupled to
K
K sp?+p,

( Gaom onlsc dalh by Hopghi Min )




2

Also shown is the dispersion relation in some directions for the honeycomb lattice, along with the density of states.
The honeycomb lattice has two bands (because there are two atoms in the unit cell) and is unusual in that the band

gap goes to zero at the corners of the Brillouin zone.
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