Schroedinger equation

1.Ecuatia Schroedinger

unidimensionala

I Introducere

ClearAll["Global  *"]
Off[General::spell, General::spelll]

Particula intr-o groapa finita de potential

m Cerem pachetele de programe de care avem nevoie

| Needs[''Graphics™ "] ;

m Rezolvarea problemei:

| Clear["'Global " *'"];

m pasul 1 Stabilim forma solutiei generale a ecuatie lui Schrodinger

ﬁz lﬁ”[X]
eql = 0== (V—En) lII[X] - ;
2m

eqg2=eql/.V-0

n? " [X]

0==-Eny[Xx] -
2m
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n? k2
krule = En » ;
2m

schrod = Solve[eq2 /. krule, ¢""[x] 1[[1, 1]1] /- Rule -» Equal

dsol= DSolve[schrod,y,x][[1,1]1]

Y - Function[{x}, C[1] Cos[kx] +C[2] Sin[kXx]]

| ¥ [X] = -K* ¥ [X]

m pasul 2-Solutia para
| soll = Reduce[{¥[0] == 0, ¢¥[a] == 0} /. dsol]

(Sin[ak] ==0&&C[1] ==0) || (Sin[ak] #+0&&C[2] ==0&&C[1] == 0)

k2 n? (n-1/2) n
En == /. ks ———
2m a

(-%+n)?n2n2
En == 2

2a2m

(—l+n) 72 B2
En == 2

2aZm

(—7+n) Null 72 A2
En == 2

2a?m

(n-1/2) n
Yp[x_, n_] =y¢[x] /.dsol /. {C[l]-»O, Ko — }
a
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normeq =
1 = Integrate[yp[x, n1%, {X, -a, a}] //
Simplify[#, Element[n, Integers]] & // Solve[#, C[2]]1[[2, 1]1] &

Ci2] > —
Va

ypara[x_, n_]1 =y¢p[X, n] /- normEq // Simplify

2m

nN-1/2) n n?
Entn_] = (—]Az*
a

(—%+n>27r2h2

2a?m

I S I S I S I

w

1 -
5

ﬁ |

m N| =

o 5

5

X

m pasul 3-»Reprezentarea grafica a solutiilor impare

table= Table[lIntegrate[ypara[x, i Jypara[x,j].{x,-a,a}].{i,4}.{),.4}1;

TableForm[table,
TableHeadings -» {Table[ypara[i], {i, 4}], Table[ypara[J], {J, 4}1}]

|upara[1] ypara[2] ypara[3] ypara[4]

ypara[l] |1 0 0 0
ypara[2] |0 1 0 0
ypara[3] (0 0 1 0
ypara[4] |0 0 0 1
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| table = Table[En[i], {i, 4}]

2 B2 972hn2 2572 h2 49 72 B2

8a’m 8a?m 8aZm 8aZm

Plot[Evaluate[Table[ypara[x, n], {n, 4}] /- {a->2}], {X, -2, 2},

PlotStyle -» {{}, RGBColor[1l, O, 0], RGBColor[oO, 1, 0],
RGBColor [0, O, 1]},

PlotLabel -» Style[ypara, FONtSize » 14, FontWeight - Bold] ]

YPARA

0.6

o
N
T
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PlotLabel -
Style|

AN,

Plot[Evaluate[Table[ypara[x, n]?
PlotStyle -» {{}, RGBColor[1, O, O],
RGBColor[0O, O, 171},

. (n, 4}] /. {a-1}],
RGBColor[0O, 1, 0],

2
| ¥ para |

1.0

OL6

0.4

{x,

"I\!\ (\xSubscriptBox[SuperscriptBox[\ (¥\), \(2\)1],
FontSize » 14, FontWeight -» Bold] ]

WA

_11 1}!

\ (PARA\) 1\) |,

-1.0 -0.5

m pasul 4-Solutia impara

| soll = Reduce[ {¥[0] == 0, ¥[a] == 0} /. dsol]

(Sin[ak] ==0&&C[1] ==

np =
2m a
n2 21”12

np-=——

2a2m

k2h2 nsx
E /.- k> —
‘ E

1.0

) || (Sinfak] #+ 0&&C[2] = 0&&C[1] == 0)



SchrEq[1].nb

n s
yimpara[x_, n_] =y¢[x] /- dsol /. {C[Z] -0, k- —}
a

n X
Cr1] cOs[ a ]

normeq =
1 = Integrate[yimpara[x, nl?, {x, -a, a}] //
Simplify[#, Element[n, Integers]] & // Solve[#, C[1]1]1[[2, 1]] &

Cil1] - —

Va

yimpara[x_, n_] =yimpara[x, n] /. normEq // Simplify

Cos[nnx]

a

Va

. nisr n?
Enim[n_] = (—)’\2* —
a 2m

n? n? n?

2a2m

L e e e —
=

m pasul 3-»Reprezentarea grafica a solutiilor impare

table= Table[lIntegrate[yimparalXx, i Jyimpara[x,j].{x,-a,a}],.{i,.4}.{ij.4}1;

TableForm[table,
TableHeadings -» {Table[yimpara[i], {i, 4}], Table[¢impara[J], {J, 4}]1}]

|wimpara[1] yimpara[2] yimpara[3] yimpara[4]
yimpara[l] |1 0 0 0
yimpara[2] |0 1 0 0
yimpara[3] |0 0 1 0
yimparal[4] |0 0 0 1
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| tableim = Table[Enim[i], {i, 4}]

2 B2 27282 972h2 8n%n?

2a2m azm 2a?m azm

PIot[EvaIuate[Table[wimpara[x, nl, {n, 4}1 /. {a-»1}1, {x, -1, 1},
PlotStyle -» {{}, RGBColor[1l, O, 0], RGBColor[oO, 1, 0],
RGBColor[0O, O, 173},
PlotLabel - Style["\1\(\*SubscriptBox[\(zjf\) , \(IMPARA\) 1\) ",
FontSize » 14, FontWeight -» Bold] |

Y IMPARA
il

1.0+
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RGBColor[0, O, 1]},
PlotLabel -
Style|

2
| ¥ 1vpARA |
1.0

Plot[Evaluate[Table[yimpara[x, n]?, {n, 4}] /. {a-»1}], {x, -1, 1},
PlotStyle » {{}, RGBColor[1, O, 0], RGBColor[O, 1, O],

"I\!\ (\xSubscriptBox[SuperscriptBox[\ (¥\), \(2\)1],
\ (IMPARA\) 1\) | ", FontSize - 14, FontWeight - Bold] ]

-1.0 -0.5

Particula intr-o groapa finita de potential

m Solution

Clear["'Global~*"];

m Pasl

n? y [X]
schrodeq = 0 == (V - En) ¥ [X] - 2—;
m

kw2 n2
+V};
2m

EWrule = {En -
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¥ [X] /- DSolve[schrodeq, ¥[X], X]1[[1, 1]] /- EWrulle // ExpToTrig //
Simplify // PowerExpand

(C[1] +C[2]) Cos[KWX] +1 (C[1] ~C[2]) Sin[kWX]

V2 vVm (En-V)
kWrule = kW » /-V->-VO /. En->-Wn
h
V2 v/m (VO -Wn)

kW -
h

YyW[X ] = cSym Cos[kW x] + cAsym Sin[kW X] ;

kLR2 a2 )
2m

ELRrule = {En -

¥[X] /- DSolve[schrodeq, ¥[X], xX]1[[1, 1]]1 /-V >0 /. ELRrule //
Simplify // PowerExpand

(e]ikLRX C[l] +ef]'l KLR x C[Z]

V2 VEnm
kLRrule = KLR » —— /. En - -Wn // PowerExpand
h
i/2 +/m +/Wn
KLR -
h
V2 A/mWwn
gqLRrule = qLR » —8M8M8M8
h

¥[x] /- DSolve[schrodeq, ¥[X], X]1[[1, 1]]1 /-V >0 /. ELRrule /.
KLR - I qLR 7/ Simplify // PowerExpand

eIRXC[1] + e RXC[2]

YR[X_] = CRE™GRX - (*x>ax*)

CLE*RX - (xx<-ax)

YL[X_]
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pas 2

eql= { (LL x]-yW[ x]==0) /. {x-> -a},
WL x]-yRL x]==0) /. {x-> +a},
L™ [X]-yW" [x]==0) /. {x-> -a},
W™ [X]-¥R™[x]==0) /. {x-> +a} }

{cL e ®9R _ cSym Cos [a kW] + cAsym Sin[a kW] =0,
-CR e @9R , cSym Cos[a kW] + cAsymSin[a kW] =0,

cL e @9 gLR - cAsym kW Cos [a kW] - cSym kW Sin[a kW] == O,
cR e @9 gLR + cAsym kW Cos [a kW] - cSym kW Sin[a kW] == 0}

Column[eg2 = eql /. cAsym - 0]
cL e@9R _cSymCos[a kW] =0
-CR e 39R , cSym Cos[a kW] ==

cL e 2R gLR - cSym kW Sin[a kW] = 0
CRe39dR gLR - cSymkW Sin[akW] == 0

eqg3 =
Reduce[Flatten[{eq2, cL#0, cR#0, kW # 0, gLR # O, cSym # 0,
Cos[a kW] #0}]1, {cL, cR}]

Cos[a kW] #+ 0&&cSym e?dR kW Sin[a kW] + 0&& LR == kW Tan[a kW] &&
cL == cSym e®9R Cos[a kW] &&CR == cSym e®9-R Cos[a kW]

MatrixForm[{eq3}]

(Cos[akW] + 0&& cSym e29R kW Sin[a kW] # 0&&gLR == kW Tan[a kW] &&cL == cSym e?

symSol = Solve[eg3 , {cL, cR} ] // Simplify // Flatten

{cL > cSym e* R Cos[a kW], cR - cSym e®9-% Cos[a kW] |

symEn = Tan[a kW] == QLR / kW;
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eq4 =
Reduce[Flatten[{eql /. cSym-»0, cL#0, cR#0, kW #0, qLR # 0,
cAsym # 0, Cos[a kW] # 0}], {cL, CcR}]
Column[eq4]

cAsym e KW Cot[akW] kw Cos[a kW] Sin[a kW] + 0&& LR = —kW Cot[a kW] &&
cL = —cAsym e @KV CotlakWl gjn g kW] && CR == cAsym e®9-R Sin[a kW]

Column | cAsym e?Ki'Cotiakll ki Cos [a kW] Sin[a kW] # 0&& LR = -KkW Cot[a kW] &&
CL = -cAsym e 2KWCotiakll sina kW] && CR = cAsym e? IR Sin[a kW] |

asymSol = Solve[eqg4 , {cL, cR} ] // Simplify // Flatten

{cR > cAsym e? @R Sin[a kW], cL - -cAsym e @KVCotiakil sinra kw] |

asymeEn = Tan[a kW] = - kW / gLR;

m pas3

values={a-»1, m-»1, a-»1, VO » {100, 200, 500, «}} ;

n2 nx2 a2
nRule=Wn->V0O - —;
8aZm

vV2m (VO -Wn) V2 (Wn) m

‘ kRuIes:{kW-> - , qLR-»T};

eg5 =symEn/.kRules /.nRule//PowerExpand

n2 72 2

2+/2 av/m _|vo-

8am

nmh
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ptl = Plot[{ArcTan[eq5[[1]]], ArcTan[eq5[[2]]]} /- values // Evaluate,
{n, 0,9},
Frame -» True,
FrameTicks -
{{{1, "n=1"}, {3, "n=3"}, {5, "n=5"}, {7, "n=7"}, {9, "n=9"}},
{0, 0.5, 1, 1.5}},
PlotRange -» {-4, 1.6},
DisplayFunction -» ldentity];

Plot::exclul : {Re[ ]— 0} must be a list of equalities or real-valued functions. >

Sign[n]
text = {
Text[ "VO=\\ \ \ InterpretationBox[», \ DirectedInfinity[\ 1]]",
{6, 1.5}],

Text[ ""V0=500", {6, 1.3}],
Text[ "V0=200", {6, 1.1}],
Text[ "V0=100", {6, 0.8}1};

Show[ptl, Graphics[text], GridLines » Automatic,
DisplayFunction -» $DisplayFunction]

n=1 n=3 n=5 n=7 n

1.5—%#9& \ \ InterpretatijonBox |, \/)irectedlnf

=
©

R1.5

—
|

—\V0=500 /

\%
IEIRSICOImE
|
|

40.5

ST

|
n=1 n=3 n=5 n=7 n=9

| eq6 =asymkn/.kRules /.nRule//PowerExpand
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m pas4

text = {
Text[ "VO=\\ \ \ InterpretationBox[o, \ DirectedInfinity[\ 1]]",
{7, 0}],
Text[ "V0=500", {7, -.4}].
Text[ "V0=200", {7, -.7}1, Text[ "V0=100", {7, -.9}1};

Plot[Evaluate[ {ArcTan[eq6[1]], ArcTan[eq6[2]]1} /- values],
{n, 0.7, 9}, Frame - True,
FrameTicks -» {{{2, "'n=2"}, {4, "n=4"}, {6, "n=6"}, {8, "n=8"}},
{-1.5°, -1, 0, 0.5°, 1, 1.5°}}, PlotRange » {-1, 0.17},
GridLines -» Automatic, Epilog - text]

n=2 n=4 n=6 n=8

Sl

/f B
|

/

V0=200

TR
|

n=2 n=4 n=6 n=8

nValues[eq_, potential_, guess ] :=
(n /. FindRoot[eq /. {(m>1, a-»1, 2> 1, VO - potential} // Evaluate,

{n, guess}][[1]])

symGuess= {0.9, 2.9, 4.9, 6.9, 8.9};

symValues= {nValues[eq5,100,#]
,nValues[eqg5,200,#]
,nValues[eqg5,500,#]}& /@ symGuess;

asymGuess = {1.9, 3.9, 5.9, 7.9},
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asymValues={nValues[eq6,100,#]
,hValues[eq6,200,#]
,nValues[eq6,500,#]}& /@ asymGuess;

(Partition[Sort[ {symValues, asymValues} // Flatten], 3] //
TableForm[#, TableSpacing -» {0, 2},
TableHeadings -»
{{""n=1", "n=2", "n=3", "n=4", "n=5", "n=6", "n=7", "n=8", "'n=9"},
{''V0=100", "'VO=200", ""VO=500""}}] &)

V0=100

-86702
- 79876
.72819
-65414
-5749
-48773
-38736
-26041

q

O©O~NOUITRWN

50353333333
T N
O~NOUIhWNEF

V0=200

V0=500

Partition[Sort[{symValues, asymValues} // Flatten], 3] // TableForm[#,

TableSpacing » {0, 2},

TableHeadings -»
{{"n=1", "n=2", "n=3", "n=4", "n=5", "n=6", "n=7", "n=8", ""'n=9"},
{""V0=100", ""V0=200", ""VO=500""}}

18&

V0=100

-86702
-79876
-72819
.65414
-5749

-48773
-38736
-26041

q

O©O~NOUITRWN

53333333
T T N
O~NOUIRWNEF

V0=200

VO=500
1.9386
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m pasb

symRules =
{kRules, nRule, symSol, a-»1, -1, m->1, VO - 100, cSym - 100,
cAsym -» 0} // Flatten

V2 vm (VO -Wn) V2 VmWn n2 n2 h2
{kW-» ,QLR> —  Wno>VOo- ——
gl gl 8a’m

cL - cSym 29k Cos[a kW], cR - cSym e*9-R Cos[a kW],
a-1,hA-1, m->1, VO- 100, cSym - 100, cAsym%O}

Clear[sy,ay];

(* Symmetric*)

sy[x_ /;x<-1,n0_7]:= (¥L[x]//-symRules//.{n->n03});
sy[x_ /;-1<=x<1,n0_7]:= (YW[x1//-symRules//_{n->n0});
sy[x_ /;x>=1,n0_]:= (YR[x]//-symRules// .{n->n0});

symEnergy= nValues[eqg5, 100, #]&/@symGuess;

plotsym=
Plot[ sy[x,#] //.symRules //Evaluate
»{x,-2,2}
,PlotLabel-> NumberForm[#,2]
,Axes->None
,DisplayFunction->ldentity ]& /@ symEnergy;
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Show [GraphicsRow[ {plotsym[{1, 2, 3}1, plotsym[{4, 5}1}1]

0.93

asymRules =
{kRules, nRule, asymSol, a-»1, A-1, m->1, VO~ 100, cAsym -» 100,
cSym » 0} // Flatten

A/2 +/m (VO - Wn) 2 \/mWn n2 72 n2
{kWe ,gLR> — —  WnoVO- —
g gl 8a?m

CR > cAsym 2R Sin[a kW], cL - - cAsym e @KV CotlakWl gynra kwy,
a-1,hr-1, m->1, VO- 100, cAsym - 100, cSym»O}
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(* Asymmetric*)
ay[x_ /;x<-1,n0_]:= (yL[x]//-asymRules//.{n->n0});
ay[x_ /; -1<=x<1,n0_7]:= (YW[x]1//-asymRules//.{n->n03});
ay[x_ /;x>=1,n0_7]:= (yR[x]1//-asymRules//.{n->n03});

asymEnergy = nValues[eq6, 100, #] & /@ asymGuess ;

plotasym=
Plot[ ay[x,#] //-asymRules //Evaluate
{x,-2,2}
,PlotLabel->NumberForm[#, 2]
,Axes->None
,DisplayFunction->ldentity]& /@ asymEnergy;

Show [GraphicsRow[ {plotasym[{1l, 2}], plotasym[{3, 4}13}1,
PlotRange -» Automatic]

1.9

3.7

A particle striking a rectangular barrier of width a and
height VO.
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All calculations are performed in atomic units.

The wavefunctions in the regions 1, 2 and 3
Yr(x) = Ak +Be kX
Yo(X_ ) =Ce' "X +De KX
Ya(X_ ) = F &KX+ Ge kX

For a particle comming from the left side: G = O; A value can be
choosen 1.

Constants:
inf1]:= | Clear["Global +"];
In[2]:= mass = 931.5;

a = 10.0;

VO = 10.0;

hbar = 197.0;

Wave numbers and the discontinuity and propagation matrices:

The probability density.
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In[6]:=

pdlx_,Ep_] := (
k1 = Sqgrt[2*mass*Ep/(hbar”~2)];
k2 = Sqgrt[2*mass*(Ep - V0)/(hbar”2)];

d12 = 0.5%{ {1 + (k2/k1), 1 - (k2/k1)},
{1 - (k2/K1), 1 + (k2/KD)} };

pl = { {E~r(1*k1*a), 0.0},
{ 0.0, E~C -1*k1*a)} };
p2 = { {E~(-1"k2*a), 0},
{ 0.0, E~(C 1™k2*a)} };

d21 = 0.5%{ {1 + (k1/k2), 1 - (k1/k2)},
{1 - (k1/k2), 1 + (k1/k2)} };

(* transfer matrix *)
trans = d12.p2.d21.p1;

(* the amplitudes *)

Aa = 1.0;

Fa = Aa/trans[[1,1]]1;

Ba = Aa*trans[[2,1]]/trans[[1,1]]1;

Da = (d12[[1,1]]1*Ba - di2[[2,1]]1*Aa)/(d12[[1,1]]1*d12[[2,2]]1 - d12[[1,2]1]
Ca = (d12[[1,2]]1*Ba - di12[[2,2]]1*Aa)/(d12[[1,2]]1*d12[[2,1]1]1 - d12[[1,11]

Ga = 0.0;

(C*transmission and reflexion coefficients¥*)

Ta = 1/(trans[[1,1]]*Conjugate[trans[[1,1]11D);

Ra = trans[[2,1]]1*Conjugate[trans[[2,1]]1]1/(trans[[1,1]]1*Conjugate[trans[

(* the wave functions in each region *)

phil = Aa*EA( 1*K1*x) + Ba*E~(-1*k1*X);
phi2 = Ca*E~( 1*k2*x) + Da*E~(-1*k2*x);
phi3 = Fa*E~( 1*k1*x) + Ga*E~(-1*K1*X);

(* get the probability density *)
ProbabilityDensity =

Which[x < 0.0 , phil*Conjugate[ phil ],
0.0<= X <= a, phi2*Conjugate[ phi2 ],
a < X, phi3*Conjugate[ phi3 ]
1

)

Plot function
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in[7):= | plotf[Ep_] :=
(plol: Plot[pd[x, Epl, {X, -2a, 2a}, Frame » True,
FrameLabel - {"x(fm)", " [y\1\(|\"2\)",
“"E=\!\ (NumberForm[\ (\ (Ep, 3\)\)1\) MeV,
VO=\!\ (NumberForm[\ (\ (VO, 2\)\)]\) MeV,
a=\1\ (NumberForm[\ (\(a, 2\)\)1\) fm", " "},
PlotRange » {{-2a, 2a}, {0.", 1.5  VO}}, RotatelLabel - False,
AxesOrigin - {-2a, 0}, DisplayFunction - ldentity];
plo3 = ListPlot[{{0O, O}, {O, VO}, {a, VO}, {a, 0}}, Joined -» True,
DisplayFunction - ldentity];
Show[ {plol, plo3}, DisplayFunction->$DisplayFuncti0n]);

P2. The probability density for incident proton energy
below the potential barrier.

In[8]:= | Ep=0.5%VO0;
In[9]:= | plotf[Ep]
oIs"Ep MeV, VO=NotebookCompatibility Dump Symbols VO MeV, a=!

1af e

12} {

10} .
out[9]= 8L ]
Wz ]

-20 -10 0 10 20
X (Fm)

transmission and reflexion coefficients
In[10]:= | Abs[Ta]

Out[10]= | 0.000222137
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In[11]:= | Abs [Ra]

Out[11]= | 0.999778

The probability density for incident proton energy above
the potential barrier.

In[12]:= | Clear [Ep];
In[13]:= | Ep=1.5%V0;

In[14]:= | plotf[Ep]

ols Ep MeV, VO=NotebookCompatibility Dump Symbols™VO MeV, a=!
14} :
12} :
10f :
out[14]= 8L ]

‘ d/ | 2 : 4
6 ]
4t §
0 L L L L 1 L L L h L L L L L L L L
-20 -10 0 10 20

X (Fm)

transmission and reflexion coefficients

In[15]:= | Abs[Ta]
Out[15]= | 0.756524
In[16]:= | Abs[Ra]
Out[16]= | 0.243476
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P3. The probability density for energies far less than the
barrier height.

In[17]:= | Clear [Ep];
In[18]:= | Ep=0.1%VO0;

In[19]:= | plotf[Ep] (*wavelength long because Ep ~ 1/xx)

ols Ep MeV, VO=NotebookCompatibility Dump Symbols VO MeV, a=!

14} :

12} _:

10} _:

out[19]= 8L ]
w2 L 1

10 20

in[201:= | Abs[Ta]

in[211:= | Abs[Ra]

0.999997

Out[20]= | 2.81291x10°
out[21]= |

P4. The probability density for energies just above the bar-
rier height.

In[22]:= | Clear [Ep];
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In[23]:= | Ep=1.01%VO0;

In[24]:= | plotf[Ep]

oIs"Ep MeV, VO=NotebookCompatibility Dump Symbols VO MeV, a=!
T T T T T T T T T T T T T T T

1af e

12} {

10} .

out[24]= sl ]

AN

0 L
-20 -10 0 10 20
X (Fm)

|y |2

in[25]:= | Abs[Ta]
Abs [Ra]

Out[25]= | 0.090102
Out[26]= | 0.909898

The probability density for energies just below the barrier
height.

In[27]:= | Clear [Ep];

In[28]:= | Ep =0.99 % VO;
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in[29]:= | plotf[Ep]

oIs"Ep MeV, VO=NotebookCompatibility Dump Symbols VO MeV, a=!

1af e

12} {

10} .

out[29]= 8L ]

AN

ol .
-20 -10 0 10 20
X (Fm)

|y |2

in[30]:= | Abs[Ta]
Abs [Ra]

out[30]= | 0.0658304

Out[31]= | 0.93417

P5. The beam energy a factor of 3 above the barrier height.

In[32]:= | Clear[Ep];
In[33]:= | Ep =3%VO;

In[34]:= | plotf[Ep];
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In[35]:= Abs[Ta]
Abs[Ra]

Out[35]= | 0.99448
Out[36]= | 0.00552012

P7.Dependence of the transmission coefficient by the
energy

In[37]:= | Ep=.-; Ep=0.101%xV0O; trc={}; ene= {};

In[38]:= While[Ep < 5% VO,

plotf[Ep];

trc = {trc, Abs[Ta]} // Flatten;
ene = {ene, Ep} // Flatten;
Ep=Ep+0.1%VO0;]

In[39]:= le = Length[trc];
In[40]:= tranal = {}; (xanalytical expression for transmission coeff: p.112,
Messiahx)
In[41]:= For[i=1, i<=1le,
kk = Sqrt[2 * mass x Abs[ene[[i]] - VO] / (hbar”~2)1];
tranal =
{tranal,

If[ene[[i]] > VO,
4xene[[i]] »Abs[ene[[i]] -VO] /
(4xene[[1]] xAbs[ene[[i]] - VO] +
VO % VO = Sin[kk xa] *Sin[kkxa]),
4xene[[1]] =Abs[ene[[i]] -VO] /
(4xene[[i]] xAbs[ene[[i]] - VO] +
VO = VO * Sinh[kk xa] = Sinh[kk xa])] // Evaluate} // Flatten;

i++]
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In[42]:=

Out[44]=

(x11: calculated transmission coeff : points;

12 - analytical expression: linex)

11 = ListPlot[Table[{ene[i], trc[i]}, {i, 1, le}],
DisplayFunction -» ldentity, PlotStyle » PointSize[0.027]];

12 = ListPlot[Table[{ene[i], tranal[i]}, {i, 1, le}], Joined -» True,
DisplayFunction - ldentity];

re = Show[{l1, 12}, DisplayFunction - $DisplayFunction]

1.0




