Paquetes de Onda

Ondas

In[564]:=
A[X_] := x"2 /125 - Sin[35xx] /2+ 3 %xCos[4x*X]
Plot [ A[x], {x, 0, 2},
Pl ot Range -» {-4, 4}

out[565]=

4L
ins66)= V= 0.5

t =1,

Pl ot [ {A[X], A[Xx - v=t]}, {x, 0, 2},

Pl ot Range - {-4, 4},

Pl ot Style -» {RGBCol or [0, 0, 0], RGBCol or [1, O, 0] }
1

outsee)= 0.5

4 _
2 |-
out[568]= . . . . | . . . . | . . . . | . . . .
/ 05 10 15 %.o
_2 |-
4L

Dibujo de Ondas Armonicas

ineo7:= Onda[x_, t_1 := Sin[x - v=t];
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ini5701:= Mani pul ate[Pl ot [Ondaf[x, t], {x, 0, 5x}], {{t, "t"}, 0, T}]
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Ejercicios:

1. Hallar lasvelocidades de avance del aonda (grupoofase?)
2. Quepasasi enlugar de Sin[x] se pone Cos[x]?

Construccion de paquetes de ondas

ins97):= Cl ear [Ondal;
Ondafk_, w , x_, t_] := Sin[k*Xx - w*t];

inso9)= A k= k/10;

Aw = w/ 10;
ineo1):= K = 1;
w =2;
Pl ot [ {Onda[k, w, X, 0], Onda[k, w, x, 113}, {x, 0, 4},
Pl ot Style -» {RGBCol or [0, 0, 0], RGBCol or [1, O, 0] }
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nis7e= A k= k/10;
Aw = w/ 10;



ineo4)= Plot [ Ondalk, w, X, 1] +Onda[k +A Kk @ + Aw, X, 11, {Xx, 0, 45x} ]
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Ejercicios
1. Hallar |lasvel ocidades de avance de |l aonda (grupoofase?)

2. Construir un paquet e de ondas sumando muchas ondas
3. Avanzael paquete? Aque vel oci dad?
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Plot [ {Onda[k, w, X, 0] +Onda[k+A kK w + Aw, X, 0],
Ondafk, w, x, 1] +Ondafk+a k w + Aw, X, 113}, {X, 0, 457x} ]
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ineos):= Mani pul ate[Pl ot [ Onda[k, w, X, t] +Ondafk+Ak o + Aw, X, t], {X, 0, 45n} 1,

{{t, 0, "t"3}, 0, T, ats 100, Appearance - "Label ed" }]
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w0~ Paquete de Ondas
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inss3)= ClearAll [k, w, X, t, wavepacket ]

in[s84]:= hondas = 10;

k =1;
w=2;
A k= k /nondas ;
Aw = w /nondas;

in589:= 6 k= 0. 2;
nso0;= Ondafk_, w, x_, t_1 := Exp[l (K*X - wxt)];

n[591:= wavepacket [k_, w , x_, t_] :=

Sum[Exp[- (i aAk/é6 KW 2] Ondalk+i Ak w +i Aw, X, t], {i, -1nondas,

ins14):= Pl ot [Re [wavepacket [3, 2, x, 1]], {x, -35x, 35x}, PlotRange » Al ]
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Paquete de Ondas Gaussiano
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ot [ G[x], {x, -3, 10}]
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Ejercicios

1. Conprobar que G estanornal i zado
3. Quesignificanoya

Transformacion Fourier

ins241:= Cl ear [x, K, Yx, FkI;
YX[X_]1 = 1/ (X2 + 2);

nis26l= YK[K_1 = Integrate[ Yx[Xx] «Exp[l kx], {x, -Infinity, Infinity}]
e V2 AbsTk] eikx

ougsze- 1 f [k € Real's, ———, Integrate[2 (X, -, ©}, Assunptions -k ¢ Real s| |
2 + X
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ins271:= Plot [ YX[X], {X, -5, 5}]
Plot [ Yk[k], {k, -5, 5}]
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ins29]= YK[K_] = FourierTransform[Yx[x], X, K]
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ns30i= Plot [ YK[K], {k, -5, 5}]

out[530]=
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ns32= O ear [x, k, o, a, C&KI;

1 Jea?
GIx_] iz ———e 2°
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in534:= GK[k_] = FourierTransform[G[x], X, K]

K2 o2

etk Abs [o]
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ins35)= Clear [x, k, o, a, CKI;
Gk[k_] := FourierTransform[G[x], X, k]
o=1;
a=20;

out[534]=

ins39)= Plot [ G[X], {X, -3, 3}]

out[539]=

In[540]:=
Gk[1.5]

outjs40)= 0. 243855
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nsa11= Plot [Re[Gk[k]], {k, -3, 3}1]

out[541]=

Ejercicios B

1. Conprobar que Gk? est a nor nal i zado
3. Conpvarianlos anchos y posicionesdel atransfornada?

Valores Medios

ins471:= ClearAll [o, a]

in[s4g):= amed : =
Assumi ng[{oc >0, El ement [0, Reals]}, Integrate[G[x] *X *G[x], {x, -Infinity, Infinity}]]

in[s49):= a2med : =
Assum ng[{oc >0, El ement [0, Real s]1}, Integrate[G[x] *Xx"2 % G[x], {x, -Infinity, Infinity}]]

in[s50]:= amed

out[550]= @&

in[s51):= a2med

2 o?
out[s51]= @ + —
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In[s52]:= o X : = a2med - (aned) "2

In[553):= o X

o2
out[553]= —

2
inss4)= PIX_] = -1 h « G [X]
in[s55:= P[2]

(2-a)?

i(2-a)e 29 h

Out[555]=
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inss6):= pmed = Assuming[{oc >0, El ement [o, Real s]}, Integrate[G[x] *P[x], {X, -Infinity, Infinity}]]
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in[s571:= pmed

out[s57]1= 0
nsel= P2[X_] = =1 h = P' [X]

in[s59):= p2med : =
Assum ng[{o >0, El ement [0, Real s]}, Integrate[G[x] *P2[x], {X, -Infinity, Infinity}]]

in[s60]:= p2nmed
h2

out[560]= 2

20
ns6e1= o pi= p2med - (pmed)~2
In[562]= o P

h2
out[562]= ——
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In[563]:= O XO [

h2
out[563]= —
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