Dispersion Relation for Phononsin2 D

Along Tl - Xline

nt= a=1; B = a/2;

2= @l =Sqrt[2 % (1-Cos[kx])  (a+B)]

ouz= V/3 /1~ Cos [kx]

nz= 2 = Sqrt[2 % B+ (1-Cos[kx])]

ous= V1 - Cos [kx]

n4r= q2 = Plot[{wl, w2}, {kx, @, Pi}, PlotRange -» {0, 2.5}]
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Along X-M line

ns= w4 = Sqrt [4* a+2xfB* (1 + Cos [ky] ) ]
ous)= V' 5 + Cos [ky]

nel= W3 = Sql"‘t[Z* (a* (1—Cos[ky]) +B* (1+Cos[ky]))]

outel= ﬁ\/l—Cos[ky] L1 (1+Cos[ky])
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n7= q3 = Plot[{w4, w3}, {ky, @, Pi}, PlotRange -» {0, 2.5}]
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ner= Plot[{w4}, {ky, @, Pi}, PlotRange » {0, 2.5}]
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Along '-M line

o= @5 = Sqrt[2 % (ax (1-Cos[kx]))]
oue= /2 +/1-Cos [kx]

In[10]= W6 = Sqr‘t[Z* (a* (1—Cos[kx]) +f* (1—Cos[2*kx]))]

1
ou1o= V2 1-Cos[kx] + — (1—Cos[2 kX])
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n1:= q1 = Plot[{w5, w6}, {kx, @, Pi},
ScalingFunctions -» {"Reverse", Identity}, PlotRange -» {0, 2.5}]
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nr2:= GraphicsRow[{ql, q2, q3}]
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3= @ = -wh2+2% (a* (1—Cos[kx]) +f* (1—Cos[kx] *Cos[ky]))
1
oura: —w?+ 2 [1-Cos[kx] + = (1-Cos[kx] Cos[ky])
2
4= b= 2% B % Sin[kx] * Sin[ky]

outit4]= Sin[kx] Sin[ky]
nisi= €€ = —w”2+2% (a* (1-Cos[ky]) + B« (1-Cos[kx] «Cos[ky]))

1
outtsl= —w? + 2 (l—Cos[ky] + = (1-Cos[kx] Cos[ky] ))
2

nier= Q = {{a, b}, {b, cc}}

1
ourter: {{-w?+2 (1—Cos[kx] + = (1-Cos[kx] Cos[ky})], Sin[kx] Sin[ky]},
2

{sin[kx] Sin[ky], -w®+2 |1-Cos[ky] + 1 (1-Cos[kx] Cos[ky]) |}}
2

9= Solve [FullSimplify[Det[Q]] == 0, w]

outie: {{w = -v/2-Cos[kx] - Cos[ky] }, {w—~/2-Cos[kx] - Cos[ky] },
{w— -+/4-Cos[kx] - Cos [kx - ky] - Cos [ky] - Cos [kx + ky] },
{w—~/4-Cos[kx] - Cos[kx - ky] - Cos[ky] - Cos [kx +ky] }}
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nz2i= P1lot3D[{V2 - Cos [kx] - Cos[ky] , V4 - Cos[kx] - Cos [kx - ky] - Cos [ky] - Cos [kx + ky] },
{kx, -Pi, Pi}, {ky, -Pi, Pi}]
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nza= P1lot3D[{V'2 - Cos[kx] - Cos[ky] }, {kx, -Pi, Pi}, {ky, -Pi, Pi}]

Out[24]=

In[23]:=

Out[23]=




