na= ox = {{0, 1}, {1, 0}};
oy = ({0, -1}, {I, 0}};
oz = {{1, 0}, {0, -1}};
Conj [X_]:=X/. Y_Conpl ex » Conj ugat e[Y]
Adjoint [M_]: = Conj [Transpose[M]]

nel= U[e_, ¢_1:=Matri XExp[-| *6 % (oX * CoS[¢] +oy *Sin[¢]) /2]

n7= V[e_, ¢_1:=U[6 (1+€), ¢]

nel= Wr = Ulx, 0]
Out[8]= {{0, *]'l}, {—]i, 0}}

nek= Vn = V[, 0]

o (sl ] s ) [rrems| sl )
o= Fn = Sinpli fy [Tr [Adj oi nt [Ur]. Vn] / 2]
JTG}

outf10l= Cos [ —

ni= Series[Fn, {e, 0, 3}]

outiil}= 1 -

nizi= %0 = {{1}, {0}}

oufz= {{1}, {0}}

3= ABS2[X_] : = Conj [X] * X

4= Pn = ABS2 [Tr [Adj oi nt [¢0]. Adj oi nt [Ur]. Vn. y01]
JTE 2

ou14= Cos [—}
2

npsi= Series[Pn, {e, 0, 3}]

out1s5]= 1 -

npel= VL = Sinplify[V[n/2, 0].V[n, n/2].V[n/2, 0]]
TE 2 TE 1 TE 1 TE L2
out[16]= Sin|— |, -Cos| — —1Sin[re]}, {Cos|— —1Sin[re], Sin|—
{{sin[=] (515 fo {oos[ -]+ 5
7= PL = Sinpli fy [ABS2 [Tr [Adj oi nt [¢0]. Adj oi nt [Ur]. VL. 40111

JTE}Z 1 )

ou17= Cos [— +—Sin[re]
2 4
npel= Series[PL, {eg, 0, 5}]

4 et

16
o= (VL /. € » 0) = Ur

+0[e]®

outf1gl= 1 —

ou19= Fal se
o= (VL /. € » 0) == U[x, /2]

out20)= True
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In[21]:=

out[21]=

In22]:=

Out[22]=

In[23]:=

out[23]=

In[24]:=

out[24]=

In[25]:=

Out[25]=

In[26]:=

Out[26]=

In27]:=

out[27]=

In[28]:=

In[29]:=

Out[29]=

In[30]:=

Out[30]=

In[31]:=

out[31]=

In[32]:=

out[32]=

In[33]:=

Out[33]=

FL = Sinplify[Tr [Adj oi nt [U[x, 7w/ 2]].VL] /2]
e
Cos | —
[5]
VT =Sinmplify[V[x, w/3].V[n, 5x/3].V[n, n/3]1]

{{COS[%H(1+6)]3, -A%Oos[ﬁz—e} (51+ﬁ- 1+ﬁ) ms[ne])},
{3005[7;—6} (-5j+\/3__ (_J'HV?) COS[HE]), (Josgn<1+e>ﬁ}

(VT /. e—>0) = Ur
True
FT = Sinplify[Tr [Adj oi nt [Wr]. VT] /2]
1 T E
7—005{—] (-5+Cos[ne])
4 2
Seri es[FT, {e€, 0, 5}]
3t et
1- +0[e]®
128
Ful | Sinplify[U[x, ¢4].U[x, ¢3].U[nr, ¢2].U[xr, ¢1]1]

[{et 01-02:03-04) 0} {Q, @i (¢1-02:03-04) )}
Matri XExp[-1 #2 % (¢l - 92 + ¢3 - ¢4) »x 0z / 2]
{{efi (d>1*¢2+¢'37¢4), 0}’ {O, el (¢1-02+¢3-04) }}
Wil , ¢2_1:=V[nr, ¢1]1.V[2nw ¢2].V[r, ¢1]

Simplify[We¢l, ¢2]1]1 /. e » 0
{{1, 0}, {0, 1}}

Sinmplify[Normal [Series[Sinplify[Wel, 211, {e, 0, 1}1]1 -IldentityMatrix[2]]

({0, -me (i Cos[¢pl] +Sin[¢l]) (1 +Cos[¢pl] Cos[p2] -1 Sin[ol -¢2] +Sin[epl] Sin[¢2]) 3,
(e (-1 Cos[¢l] +Sin[¢l]) (1+Cos[pl] Cos[¢2] +1Sin[pl-¢2] +Sin[pl] Sin[¢2]), 0}}

Simplify[

% ==Simplify[-e*| x7w* ((Cos[¢pl] + Cos[2 ¢l - ¢p2]) xoX + (Sin[¢pl] +Sin[2 ¢1 - $2]) * oY) 1]

True

Ful I Si nplify[Normal [Series[FullSinplify[We¢l, 3¢11], {e, 0, 1}1]1 -ldentityMatrix[2]]

{{0, -2imeCos[pl]}, {-2imeCos[¢l], O}}

Series[Ulex4 m*Cos[¢l], 0], {e, O, 1}]

{{1+0[e]? -21inCos[¢l] e+O[e])?}, {-21inCos[¢l]e+O[e]? 1+0[e]?}}
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nEa= VB = V[x, O0].Full Sinplify[WArcCos[-1/4], 3xArcCos[-1/4]1]1]

1 pe. iCos[Zi%] (15+7j1\/1 +(7_m/15)00s[ne} Sin[re]
out[34]= H—— (15+COS[27TE])Sin[—]— ,
16 2 -44 i +12+/15

1 e
-—jOos[—} (15 + Cos [2 ne]) -
16 2

[(105+17]1v1_+(-17+7jﬁ)Oos[neJ)Sin[ﬁz—e}Sin[ne] /(-1761+48Vﬁ)},

(15+7]’L\/15 + (7—1‘1\/15 ) Oos[ne]) Sin[Z] Sin(re]
_44 i +12 /15

-—1iCos|—| (15+Cos[2e]) -
{ [ne}

1 TE
- (15+Cos[27€]) Sin[—} -
16 2

iCos|— | (105+17i+/15 + (-17+71+/15 | Cos[ne]) Sin[rne] ~176 i + 48 /15
poos[ = | ( ) ) /| I}

nEs= FB = Si nmpl i fy [Tr [Adj oi nt [Ur]. VB] / 2]

3rne 57T€}

2

Out[35]= ——

| +300s]

150003{”2—6] -25003[

nzel= Series[FB, {e, 0, 7}]

5 76 6
outzel= 1 — +0O[e]®
1024




