Paguetes de Onda

Ondas

In[1]:=
A[x_]1 := x"2 /125 - Sn[35*x] /2+ 3xCs[4xX]
Pot[ A[x], {x, 0, 2},
M otRange -» {-4, 4}

outf2l= . L .
05 10
-2r
—4-
ma= V= 0.5
t =1,
HOt [ {A[X]1 A[X - V*t]}, {X1 Ox 2}1
M otRange -» {-4, 4},
PotSyle -» {R®Blor [0, 0, 0], RBMlor [1, 0, 0] }
1
ouz= 0.5
4-
Qut[5]=

Dibujo de Ondas Armonicas

nel= V = 2;
T= 2%x/V;
da[x_,t_ ] := Sn[x - v xt];



2 | paquetes.nb

nol= Mani pulate [Plot [{Sn[x], Oda[x, t1}, {x, 0, 5 x}],
{{t, 0, "t"}, O, T, Appearance - "Label ed"}]

t i 2.41274
Qut[9]=
5 10 15
-05 }
-10 ;
Ejercicios:

1. Hallar las vel oci dades de avance de | a onda (grupo o fase?)
2. Qe pasa si en lugar de Sn[x] se pone Qs [x]?

Construccion de paguetes de ondas

o= O ear [Ohdal;
Odafk , w , X ,t_]:= Sn[k*x - w=t];

2= Ak = k /10 ;

Aw = w/ 10;
= kK = 1;
w =2;

Pot[ {Oda[k, w, X, 0], Oda[k, w, X, 113}, {x, 0, 4 x},
PotSyle -» {R®8lor [0, 0, 0], Rl or [1, 0, 0] }
1

out[16]=

k /10 ;
w/ 10;

7= Ak
Aw
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In[22]:=

Qut[23]=

In[25]:=

In[26]:=

In[31]:=

In[32]:=

In[33]:=

T= 4%nm % MK/ Aw;
Mani pul ate [A ot [ {Ohdasun? [x, 0], Ohdasun? [x, t ]},
{x, 0, 45 x} 1, {{t, O, "t"}, O, T, At /100, Appearance - "Label ed"}]

Autorun

—(—MmEREIE]

t Manipuiator | Round [ 4.55103 , fo—;] {0,2x, %} AutoAdion - False , Appearance  — Labeled |
10+

08 -

04

02

Pagquete de Ondas

CearA |l [k, w, X, t, wavepacket 1;

nondas = 10;
k = 1;
w=2;
Ak
Aw

k / nondas ;
w / nondas;

Ondafk , w , x_,t_1:= Bp[l (k*x - w=xt)];

vavepacket [k_, w , x_, t_] :=
SUM[Exp[- (i Ak /6k)~2] Ohdafk +i Ak, w +i Aw, X, t1, {i, -1 nondas, 1 nondas, 1}]
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nz4= Plot [Re [wavepacket [3, 2, x, 1]], {Xx, -35x, 35 x}, PotRange » Al ]

“Uln “.l J ““l

|
I "':l ““' -

.

out[34]= ll’x = A,A'lllll‘

Paguete de Ondas Gaussiano
1 _eat

nzop= G[x_] 12 —————— @ 2 o2

o 2;
a = b5;
Pot[ G[x], {x, -3, 15}]

o.5:

0.4:

03|

out[42]=

0.2

o1l

4_//:

Ejercicios
1. Conprobar que G? esta nornal i zado
3. Qe significan oy a

Transformacion Fourier

na3= dear [X, k, Yx, FK];
YX[X_]1 =1/(x"2 + 2);

masi= YK [K_1 = 1/ (Sgrt [2 w]) Integrate[ Yx [x] *+Exp[l k x], {x, -Infinity , Infinity}]

1
oufas= Condi ti onal Expr essi on {— e N2 As[k] \[ Kk cReals
2
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inuel= Pl ot [ YX[x], {X, -5, 5}]
Pot[ Yx[k], {k, -5, 5}, PotRange -» {0, 1}]

0.

out[46]=

10

out[47)=

4
mnae= YIk [k_1 = FourierTransform[Yx [x], X, K]
1
out[4sl=  — e’\/? Aos [k | A/ 7T
2
maop= Plot [ {Yk[k], Yfk[k]}, {k, -5, 5}]
out[49]=
e 2T 4
nso= dear [x, k, o, a, X];
1 _(x-ay?
G[x ] ;= —————— @ 20?



In[52]:=

out[52]=

In[53]:=

In[57]:=

out[57)=

In[58]:=

out[58]=

In[59]:=

out[59]=

In[60]:=

K[k ] = FourierTransform[G[x], X, k]

k2 52

iak-
e

YL NPy

Qear [X, k, 0, a, &KI;

&K [k_ 1 := FourierTransform[G[x], X, k]
o=1;

a=0;

Plot [ G[x], {X, -3, 3}]

& [1.5]
0.243855 + 0. i

Pot [ RR[G[kI], {k, -3, 3}]

-3 -2 -1
Ejercicios

1. Conprobar que Gk? esta normal i zado

3. Gono varian | os anchos y posiciones de |a transfornada?

Valores Medios

paquetes.nb

I7
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ne2= O earAl [o, a]

ne3= aned ;=
Assuming [{o >0, Henent [oc, Reals]}, Integrate [G[x]*Xx *G[x], {x, -Infinity, Infinity}]]

ne4= a2med = Assunming [{oc >0, Henent [o, Reals]},
Integrate [G[X]*x 2% G[x], {x, -Infinity, Infinity}]]

ines)=  anmed
oufesl= @
inesl=  a2med
2
o
out[66]= a2 + —
2
ne7= oX = a2med - (aned)” 2
Inegl=  oX
o2
outjesl= —
megl= PIX_1 := =1 h % G' [x]
o= P[2]
(2-a) 2
i(2-a)e 2°* h
out[70}=
1/4 55/2

7= pned = Assuming [{o >0, Henent [o, Reals]}, Integrate [G[x]*P[x], {x, -Infinity, Infinity}]]

in[72)=  ped
ouf72= 0
mr3= P2[x_1 := -1 h % P'[X]
4= p2med ;=
Assuming [{o >0, Henent [c, Reals]}, Integrate [G[x]*P2[x], {x, -Infinity, Infinity}]]
in7s)=  p2med
h2
out[7s)=
2 o2

n7el= op = p2med - (pred) 2

7= op
h2
out[77}=
2 o2
In[78l= oX op
h2
ou[78l=  —

4



