m Equal Masses
n7op= r ={C -1, nM-2.2, n2-2 2};
n7= p=nln2/ (M +nR);
n72= wo[ka 1 = Sgrt [c/pu + ¢ Sort [1/u”2 - 4/ (nln2) S n[ka/2]"2]]

. 2
¢ (m+n2) (M +n2)2 4Sn[%]
ourz= , |——— +¢C

m n2 m2 2 i

mn73= pl=Pot [wo[ka] /. r, {ka, -m, 7}]

out[73}=

P R
1

n74= walka ]l = Sgrt [c/p - ¢ Sort [1/u”2 - 4/ (nin2) S n[ka/2]"2]]

. 2
¢ (m+n2) (M+n2)2 4Sn[%]
ou74= , |—— -¢

m n2 L

n7si= p2=P ot [wa[ka] /. r, {ka, -m, 7}]
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out[75]=
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nzel= Show[pl, p2, P ot Range -» Al ]

12

10

out[76]=

00
n77= Show[pl, p2, P otRange » {{1.5, =}, {0.7, 1.2}}, Axes - Fal se]

out[77}=

n7el= dwa[ka_] = D[Sgrt [c/u - ¢ SOrt [1/u”2 - 4/ (mLn2) Sin[ka/2]1"2]], ka]

k ki m + nP)2 49nﬁ2 m+ M+ n?) 2 4Snl*a
T A e
2 2 ni? np? m. n2 m n2 ni? np? mi n2

2

o= Limt [dwa[ka] /. r, ka- ]

ou79= -0. 238366



meo= Plot [dwa[ka] /. r, {ka, 0, 7}]
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0.30

out[80}=

0.28

0.26

0.24
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= Unequal Masses
mey= r ={Cc->1 mM->23, n2-2 2};
ne2= w=nln2/ (nl +n2);
nes= wo[ka_] = Sgrt [c/u + ¢ SOrt [1/u"2 - 47 (mLnR) Sn[ka/2]"2]]

. 2
c (m+nR) (m + nR)?2 43n[k—;}
ougs= , |——— +C

. ne m2np?2  ning

msa= pl=P ot [wo[ka] /. r, {ka, -m, 7m}]

out[84]=

-3 _2 —1 1 2 3
mesi= walka ]l = Sgrt [c/p - ¢ Sort [1/u”2 - 4/ (n1in2) S n[ka/2]"2]]

. 2
c (m+nR) (m + nR) 2 49”['(—;}
ougs) , |—— -¢

m n2 m2np?2 i

w2vkDispersion.nb
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ngel= p2 =Pl ot [wa[ka] /. r, {ka, -m, n}]

08

06

out[86]= L
04r

02

-3 _2 -1 1 2 3
ne7= Show[pl, p2, P otRange » Al ]

out[87]=

00
nsgl= Show[pl, p2, P otRange » {{1.5, =}, {0.7, 1.2}}, Axes - Fal se]

out[88]=

neo= dwa[ka_] = D[Sgrt [c/u - ¢ SOrt [1/u”2 - 4/ (mLn2) Sin[ka/2]1"2]], ka]

(m + )2

asnls )’
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2 2 m2 2 m n® i 2
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mooj= Limt [dwa[ka] /. r, ka- ]
outjoo= 0.

mo1= Pl ot [dwa[ka] /. r, {ka, 0, 7}]

0.30

Quil91l= 25

0.20




