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Program QM 1.0

Samkhan Rattanaburi

Abstract

The QM 1.0 program was developed with the potentiality of Visual Basics 2008 for
calculate in the Quantum mechanic subject, especially in the blackbody radiation, Photoelectric
Effect, Compton Scattering, Fourier analysis, Square-Well Potential, The Double Well , The
Simple Harmonic Oscillator, The Free Particle at potential step and Barrier Penetration

This research was exactly calculated as same as the ready to program such as

Mathematica, Matlab etc.

Keywords: Quantum Mechanic, Blackbody Radiation, The Photoelectric Effect, Compton
Scattering ,Fourier analysis, Square-Well Potential, The Double Well , The Simple Harmonic

Oscillator, The Free Particle , Barrier Penetration
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Dim QMGrap As System.Drawing.Graphics Usemedautlsiienansininge
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Dim bmp As System.Drawing.Bitmap ”JG]‘Q@h

Dim QMGrapPT As System.Drawing.Graphics Uszmadan igﬁmmmml TWTadidnasn
Dim bmpPT As System.Drawing.Bitmap T lavidnasn

Dim QMGrapCopTon As System.Drawing.Graphics "]Jizﬂ”lﬂﬁiluﬂilﬁﬂ NANTINAD LAY
Dim bmpCopTon As System.Drawing.Bitmap 'ADUAU

Dim QMGrapFurea As System.Drawing. Graphics '1/5zmadautl i aan3 Y5y

Dim bmpFurea As System.Drawing.Bitmap "IQ!GEJ

Dim QMGrapSqw As System.Drawing.Graphics "1/ izmﬁﬁmﬂigﬁmmﬂﬂwﬁﬂ&‘fﬁam%’a
Dim bmpSqw As System.Drawing.Bitmap "¢l ﬂé’ﬁﬂi}ﬂg o

Dim QMGrapDW As System.Drawing.Graphics 'sgmaduysiiianansvldndiion
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Dim bmpDW As System.Drawing.Bitmap g 1)
Dim QMGrapSHM As System.Drawing.Graphics '1/52 medaualsiite11an s SHM
Dim bmpSHM As System.Drawing Bitmap 152 medaualsiitonans1WSHM

Dim BlackPen As New Pen(Color.Black, 1) & $rathamad

Dim ColorPen As New Pen(Color.Blue, 1) a519nma

Dim ColorPenl As New Pen(Color.Red, 1) a51nma

Dim QmFont As Font & $13font

Dim QmSymFont As Font '¢f $19font

Dim FreFont As Font'&f %} Nfont

Dim QMGrapFreeP As System.Drawing.Graphics 'lszmaaauilsiionansounnddase
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Dim bmpFreeP As System.Drawing.Bitmap '8 oase o 1fu'ladnd
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Dim GrapColor As New Color
Dim GrapBrush As Brush = Brushes.Blue
'Dim Fnt As New Font
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Const k = 1380662 * 10 » 23 fnuaainsfives Tuagdiiui
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Const Pi = Math.PI'M1uAA1 70

Const em = 9.109534 * 10 ~ -31'fMUAAINIADIANATOU
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Dim Zeta# 'YuNTI@nIZ0wmez iUy X

Aa g
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Dim iSqwFuC% 'dusidieunsvldndioania
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Dim iDSqwFuCNex% 'dauilsimisunsmdndtovgsana il
Dim Vo# 'duilsfindioaqe
Dim a# ‘Al innuniudndten e
Dim Bata# '@ 1UA110995d

Dim offon As Boolean

Dim DWAmp# 'daulsilisunidndtion Amplitude
Dim DWFuC# 'faulsilieunidndiiog cotk(b-a)
Dim DWFuCNex# 'dutsieunsindvegda licotk(b-a)
Dim iDWFuC% 'futsidsunsmlfindiiogcotk(b-a)
Dim iDWFuCNex% 'dulsiounsindndiegia licotk(b-a)
Dim DWFuCh# 'fmlsi¥ounsdndiiog tanh

. @ = v Jd "o
Dim DWFuCNexh# '‘@ausiiounsvdnduagaa 11 tanh
Dim iDWFuCh% '@a111)51euns dndiies tanh
Dim iDWFuCNexh% 'fauilsifounswdnduogaalyl tanh
Dim DWFuCcot# '@a11)513auns1udndiog coth

. o = o d 1o
Dim DWFuCNexcot# 'amilsigunsdndiogaali coth
Dim iDWFuCcot% 'fau1l5ilisunsnlfndiiog coth
Dim iDWFuCNexcot% 'dulsiliounsidndiogaal coth

o o d
Dim DWVo# 'auilsAndiiog
Dim iDWVo% 'dauilsfndiiog
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Dim FreFuc#, FreFucNex# 'Gl’JLLﬂi’E)lg:ﬂM’é)ﬁ‘iZ a1 ladna
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Dim DWa# '‘dauilsnnunaiiuion

Dim iDWa% '@ au1lsanuniaiiniios

v o d 1
Dim DWb# '@auisanunindndiion

o ] a v d 1
Dim DWba# 'G]’JLL‘]Jiﬂ’J"IlIﬂ%]}Ni]"lﬂGUf’J‘]J‘]Jf’JﬁdluuﬁﬂfJ‘]Ji’Jﬂ

v ] a v d 1
Dim iDWba% '@]’JLL‘]Jiﬂ’Zl”lllﬂ’SJ}N%"Iﬂ"IJf’J‘U‘Uf’JSQLMHﬂﬂfJ‘UE’Jﬂ

Dim kDW# 'a2111)5 k 1i99)
Dim DWBata# '@ 11A110¢)

Dim DWalfa# '@ 1u@11/08)
Dim DWoffon As Boolean
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Dim FreQShm#, AShm#, BShm#, kShm#, EoShm#, EnShm#

Dim Shmx# 'faualsiiala)
Dim ShmY#
Dim ShmZ#
Dim EnShmTex As String

Dim EnShmSelect# '$1A1Ma3unaandon

Dim kSqw#
Dim Alfa#

Dim Amp#
Dim nPo#
Dim EnTex As String '5¢fUndanuiiduin

@ [V { o @
Dim EnT# '53@“Wﬁ\1\1’]1&ﬁ!ﬂuﬁ3!ﬁﬂl
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Dim FreVo%, FreE%, FreC%, Ka#, Kb#, FreA#, FreB#

'MINGRIUR NS
Dim BarrierVo%, BarrierE%, BarrierA#, GBar#, KBar#, AlfaBar#, PBar#, QBar#, BarAA#
Dim BarD#, BarE#, BarF#, BarG#, BarR#, TexBa#

Dim TexBar As String

Dim x% 'daua)512 14/
Dim y% 'daual5n2 14/
Dim y1% 'a2us912'1d

Dim 2% '@2ual3na 'l

. 1 Q' Y =
Dim Ix# 'Ausudulums@eunsivcot

Dim Amplitud%

2.1.2 Mslnaaniens q Vusnvazdlaldsunsy
Private Sub FrmQM_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles MyBase.Load

Ee = Math.E '2.718281828459

Zeta=30*Pi/ 180

Beta=75*Pi/ 180

QmFont = New Font("Angsana New", 16, FontStyle.Italic)

QmSymFont = New Font(""Symbol", 16, FontStyle.Italic)

bmp = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmp.MakeTransparent()

QMGrap = System.Drawing.Graphics.FromImage(bmp)

bmpPT = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpPT.MakeTransparent()

QMGrapPT = System.Drawing.Graphics. FromImage(bmpPT)

10



bmpCopTon = New System.Drawing.Bitmap(880, 830,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpCopTon.MakeTransparent()

QMGrapCopTon = System.Drawing.Graphics.FromImage(bmpCopTon)

bmpFurea = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpFurea.MakeTransparent()

QMGrapFurea = System.Drawing.Graphics.FromImage(bmpFurea)

bmpSqw = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpSqw.MakeTransparent()

QMGrapSqw = System.Drawing.Graphics.FromImage(bmpSqw)

bmpSHM = New System.Drawing.Bitmap(880, 830,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpSHM.MakeTransparent()

QMGrapSHM = System.Drawing.Graphics.FromImage(bmpSHM)

Call XY Shm()

LabelQM.Text=""
n = Int(CmbFuTerm.Text)
PanelLogo.BringToFront()
PanelLogo.Refresh()

End Sub
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Private Sub GrapPlack() * T1/sunsugesnanslingdrveandsd

Dim IPlack%
Dim IPlackNex%

If CmbGrap.Text = 3500 Then
GrapColor = Color.DimGray
Elself CmbGrap.Text = 3750 Then

GrapColor = Color.Aqua
Elself CmbGrap.Text = 4000 Then
GrapColor = Color.Orange
Elself CmbGrap.Text = 4250 Then
GrapColor = Color.Yellow
Elself CmbGrap.Text = 4500 Then
GrapColor = Color.Blue
Elself CmbGrap.Text = 4750 Then
GrapColor = Color.Brown
Elself CmbGrap.Text = 5000 Then

GrapColor = Color.BurlyWood



Elself CmbGrap.Text = 5250 Then
GrapColor = Color.Red
Elself CmbGrap.Text = 5500 Then
GrapColor = Color.BlueViolet
Elself CmbGrap.Text = 5750 Then
GrapColor = Color.YellowGreen
Else
GrapColor = Color.Black
End If
Dim GrapPen As New Pen(GrapColor, 2)
GrapPen.LineJoin = Drawing2D.LineJoin.Round
T = CmbGrap.Text
For x =10 To 500
Lamda=x*4* 10 ~-9'10 ~ -9f01u1 TUNAT
LamdaNex = (x+ 1) *4 * 10" -9
IPlack=(4 *Pi*h* ¢ *0.001 /Lamda”~5)/((Ee ~ (h* c/(Lamda * k * T))) - 1)
[PlackNex = (4 * Pi * h * ¢ * 0.001 / LamdaNex * 5) / ((Ee ~ (h * ¢ / (LamdaNex * k * T))) - 1)

QMGrap.DrawLine(GrapPen, 100 + x, 550 - IPlack, 101 + x, 550 - IPlackNex)

Next

" QMGrap.Save()

Me.PictureBox1.Image = bmp
End Sub

[

Private Sub LineXY() “@oun3 1 unuX,Y ¥o33agan
Forx=1To 10
QMGrap.DrawLine(BlackPen, 100 + 50 * x, 545, 100 + 50 * x, 555)
QMGrap.DrawLine(BlackPen, 95, 550 - 50 * x, 105, 550 - 50 * x)
QMGrap.DrawString(Str(2 * x) & "00", Me.Font, GrapBrush, 80 + 50 * x, 560)
QMGrap.DrawString(Str(x) & "00", Me.Font, GrapBrush, 50, 535 - 50 * x)
Next x

BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor

13



QMGrap.DrawLine(BlackPen, 50, 550, 650, 550)
QMGrap.DrawLine(BlackPen, 100, 600, 100, 0)
QMGrap.DrawString("n3134 Elnﬂﬁu(nm)", Me.Font, GrapBrush, 300, 580)
BlackPen.EndCap = Drawing2D.LineCap.Flat

Me.PictureBox1.Image = bmp

End Sub

ilenan aeFenTilsunsudonroiinly
Private Sub BtBlack Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles BtBlack.Click

PanelLogo.Visible = False

PanelBK.Visible = True

PanelBK.BringToFront()

PanelPT.Visible = False

Panelcopton. Visible = False

PanelFurai.Visible = False

PanelSqWell. Visible = False

PanelDW.Visible = False

PanelSHM. Visible = False

PanelFreeP.Visible = False

PanelBarrier.Visible = False

Call LineXY()

LabelQM.Text = "5@@(51"

End Sub

ansd

, \ \ Y
AN aziSenTdsunsugosae T ld

Private Sub btGrapPlack Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
tGrapPlack.Click
Call GrapPlack()
End Sub
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Private Sub LineXYPT() * 11ans1wunu XY ves5ngmsal In Indidnain
Forx=0To 10
QMGrapPT.DrawLine(BlackPen, 100 + 50 * x, 295, 100 + 50 * x, 305)
QMGrapPT.DrawLine(BlackPen, 95, 550 - 50 * x, 105, 550 - 50 * x)
QMGrapPT.DrawString(Str(2 * x), Me.Font, GrapBrush, 80 + 50 * x, 305)
QMGrapPT.DrawString(Str(x - 5), Me.Font, GrapBrush, 80, 555 - 50 * x)
Next x
BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapPT.DrawLine(BlackPen, 50, 300, 650, 300)
QMGrapPT.DrawLine(BlackPen, 100, 600, 100, 0)
QMGrapPT.DraWString("ﬂ’.lmé", Me.Font, GrapBrush, 610, 305)
QMGrapPT.DrawString("'14", Me.Font, GrapBrush, 628, 318)
QMGrapPT.DrawString("X10", Me.Font, GrapBrush, 610, 325)
QMGrapPT.DrawString("Hz", Me.Font, GrapBrush, 640, 325)
QMGrapPT.DraWString(”W’5N1ui]a1f(ev)", Me.Font, GrapBrush, 110, 10)

BlackPen.EndCap = Drawing2D.LineCap.Flat



Me.PictureBox2.Image = bmpPT

End Sub

Private Sub GrpPT() * 1anwlsngmsai W Tadidnasn

Dim WF#

Dim IPT%

Dim IPTNex%

If CmbPT.Text="Cesium  Work Function 2.10eV" Then
GrapColor = Color.DimGray
WF =2.1

Elself CmbPT.Text = "Sodium  Work Function 2.28¢V" Then
GrapColor = Color.Aqua
WF =2.28

Elself CmbPT.Text = "Potassium Work Function 2.30eV" Then
GrapColor = Color.Orange
WF=23

Elself CmbPT.Text = "Calcium  Work Function 2.90eV" Then
GrapColor = Color.Yellow
WF=2.9

Elself CmbPT.Text = "Uranium  Work Function 3.60eV" Then
GrapColor = Color.Blue
WF =3.6

Elself CmbPT.Text = "Magnesium Work Function 3.68eV" Then
GrapColor = Color.Brown
WEF =3.68

Elself CmbPT.Text = "Aluminum Work Function 4.08¢V" Then
GrapColor = Color.Red
WF =4.0

Elself CmbPT.Text = "Lead Work Function 4.14eV" Then
GrapColor = Color.BlueViolet
WF =4.14

Elself CmbPT.Text = "Zinc Work Function 4.30eV" Then
GrapColor = Color.YellowGreen
WF =43

Elself CmbPT.Text = "Iron Work Function 4.50eV" Then
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GrapColor = Color.Bisque
WF =4.5

Elself CmbPT.Text ="Copper =~ Work Function 4.70eV" Then
GrapColor = Color.DarkKhaki
WEF =4.7

Elself CmbPT.Text = "Beryllium Work Function 5.00eV" Then
GrapColor = Color.DeepSkyBlue

WF=5.0

End If
Dim GrapPenPT As New Pen(GrapColor, 1)
GrapPenPT.LineJoin = Drawing2D.LineJoin.Round
Forx=0To 10
IPT = (x * 0.8272 - WF) * 50 'ﬂ’ﬂll?; 10 oAMAI1 4TS
IPTNex = ((x + 1) * 0.8272 - WF) * 50
QMGrapPT.DrawLine(GrapPenPT, 100 + 50 * x, 300 - IPT, 150 + 50 * x, 300 - [IPTNex)
Next x

Me.PictureBox2.Image = bmpPT

End Sub

isngnisel vl Tadidnasn

4 H E =) T L dy
HPAANN zisenlsunsudesas 11/i

Private Sub BtPhoto Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtPhoto.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = True
PanelPT.BringToFront()
Panelcopton.Visible = False
PanelFurai.Visible = False
PanelSqWell.Visible = False
PanelDW.Visible = False
PanelSHM.Visible = False
PanelFreeP.Visible = False

PanelBarrier.Visible = False
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Call LineXYPT()
Me.PictureBox2.Image = bmpPT
LabelQM. Text = "1J51ngms 1 Tadidnasn"

End Sub

1anI vl

¥ v v
HeAANN vzi3enT1sunsudossn il

Private Sub BtnPTGrp_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtnPTGrp.Click
Call GrpPT()
End Sub
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Private Sub LineXYCopTon() * T1lsunsudesnaunu Xy ingmsaineuidu
GrapColor = Color.AliceBlue
BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapCopTon.DrawLine(BlackPen, 50, 300, 700, 300) "t x
QMGrapCopTon.DrawLine(BlackPen, 350, 600, 350, 50) ' 40U y
BlackPen.EndCap = Drawing2D.LineCap.Flat

Me.PictureBox3.Image = bmpCopTon

End Sub
Private Sub LDchange() 'T’ﬂﬁuﬂillEiﬂﬂﬁTHuﬂﬂ'm’nnﬂnﬂéu{ﬂﬂﬂiz%uﬂﬂﬂgmiﬂ@ﬂﬁu
If CmbDeGe.Text = "30" Then

Zeta=30*Pi/ 180

If CmbXray.Text = "X-ray mmanﬂ'ﬁ'u 10 nm" Then
LblLamdet.Text = "10.0003 nm"
LblBeta.Text="75"
Beta=75*Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’JnlEﬂ’Jﬂa'u 1 nm" Then
LblLamdet.Text = "1.00034 nm"
LblBeta.Text ="75"
Beta=75 * Pi/ 180

Elself CmbXray.Text = "X-ray 714 Eﬂ’mﬁu 0.1 nm" Then
LblLamdet.Text ="0.10034 nm"
LblBeta.Text="75"
Beta=75*Pi/ 180

Elself CmbXray.Text = "X-ray 1714 Eﬂ’mﬁu 0.01 nm" Then
LblLamdet.Text ="0.01034 nm"
LblBeta.Text="71"
Beta=71 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray ﬂ’JmEﬂ’Jﬂé‘u 1 pm" Then
LblLamdet. Text ="1.34 pm"
LblBeta.Text = "47"
Beta=47 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray AUBIAAU 0.5 pm" Then
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LblLamdet.Text = "0.84 pm"
LblBeta.Text = "32"
Beta=32 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray ﬂ’ﬂll‘c’lnﬂaiu 0.1 pm" Then
LblLamdet.Text = "0.44 pm"
LblBeta.Text="8.1"
Beta=8.1 *Pi/ 180

End If

Elself CmbDeGe.Text = "45" Then

Zeta=45*Pi/ 180

If CmbXray.Text = "X-ray ﬂ’JnJEJTJﬂé‘L! 10 nm" Then
LblLamdet.Text ="10.0007 nm"
LblBeta.Text="67"
Beta=67 * Pi/ 180

Elself CmbXray.Text = "X-ray 1714 ﬂnﬂéu 1 nm" Then
LblLamdet.Text ="1.00074 nm"
LblBeta.Text ="67"
Beta=67 * Pi/ 180

Elself CmbXray.Text = "X-ray mmmaﬂﬁu 0.1 nm" Then
LblLamdet.Text ="0.10074 nm"
LblBeta.Text="67"
Beta=67 * Pi/ 180

Elself CmbXray.Text = "X-ray mmmaﬂéu 0.01 nm" Then
LblLamdet.Text ="0.01074 nm"
LblBeta.Text = "63"
Beta=63 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray mmm’méu 1 pm" Then
LblLamdet.Text="1.74 pm"
LbiBeta.Text = "34"
Beta=34 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray 1714 Eﬂ’mé‘u 0.5 pm" Then
LblLamdet. Text="1.24 pm"
LblBeta.Text = "22"
Beta=22 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray mmanﬂéu 0.1 pm" Then

LblLamdet.Text = "0.84 pm"
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LblBeta.Text="5.3"
Beta=5.3 *Pi/ 180

End If

Elself CmbDeGe.Text = "60" Then

Zeta=60 * Pi/ 180

If CmbXray.Text = "X-ray mmm’mﬁu 10 nm" Then
LblLamdet.Text ="10.0013 nm"
LblBeta.Text = "60"
Beta=60 * Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’JHJEJTJﬂéu 1 nm" Then
LblLamdet.Text ="1.00126 nm"
LblBeta.Text = "60"
Beta=60 * Pi/ 180

Elself CmbXray.Text = "X-ray mmanﬂﬁ'u 0.1 nm" Then
LblLamdet.Text ="0.10126 nm"
LblBeta.Text ="59"
Beta =59 * Pi/ 180

Elself CmbXray.Text = "X-ray mm&mﬂﬁlu 0.01 nm" Then
LblLamdet.Text ="0.01126 nm"
LblBeta.Text = "54"
Beta=54 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray A1 Eﬂ’mﬁu 1 pm" Then
LblLamdet.Text = "2.66 pm"
LblBeta.Text = "26"
Beta=26 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray 914 Eﬂ’méu 0.5 pm" Then
LblLamdet.Text="1.76 pm"
LbiBeta.Text="16"
Beta=16 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray mmm’mﬁu 0.1 pm" Then
LblLamdet.Text="1.36 pm"
LblBeta.Text = "3.8"
Beta=3.8 *Pi/ 180

End If

Elself CmbDeGe.Text = "90" Then
Zeta=90 * Pi/ 180

21
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If CmbXray.Text = "X-ray mmzmﬂﬁu 10 nm" Then
LblLamdet.Text = "10.0025 nm"
LblBeta.Text = "45"
Beta=45 *Pi/ 180

Elself CmbXray.Text = "X-ray mmm’mﬁu 1 nm" Then
LblLamdet.Text = "1.00253 nm"
LblBeta.Text = "45"
Beta=45 *Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’ﬂllﬁﬂ’)ﬂélu 0.1 nm" Then
LblLamdet.Text ="0.10253 nm"
LblBeta.Text = "44"
Beta=44 * Pi/ 180

Elself CmbXray.Text = "X-ray mmﬂnﬂé’u 0.01 nm" Then
LblLamdet.Text ="0.01253 nm"
LblBeta.Text = "39"
Beta=39 * Pi/ 180

Elself CmbXray.Text = "Gamma-ray A1 Elnﬂﬁ.u 1 pm" Then
LblLamdet.Text = "3.53 pm"
LblBeta.Text="16"
Beta=16 * Pi/ 180

Elself CmbDeGe.Text = "Gamma-ray mmmaﬂéu 0.5 pm" Then
LblLamdet. Text ="3.03 pm"
LbiBeta.Text ="9.4"
Beta=9.4*Pi/ 180

Elself CmbXray.Text = "Gamma-ray A1 Eﬂ’mﬁ'u 0.1 pm" Then
LblLamdet. Text = "2.63 pm"
LblBeta.Text ="2.2"
Beta=2.2*Pi/ 180

End If

Elself CmbDeGe.Text ="120" Then

Zeta=120 * Pi/ 180

If CmbXray.Text = "X-ray mmanﬂgu 10 nm" Then
LblLamdet.Text ="10.0038 nm"
LbiBeta.Text = "30"
Beta=30 *Pi/ 180

Elself CmbXray.Text = "X-ray AUE1IAAY 1 nm" Then
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LblLamdet.Text ="1.00379 nm"
LblBeta.Text = "30"
Beta=30 *Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’ﬂll‘c’lnﬂaiu 0.1 nm" Then
LblLamdet.Text ="0.10379 nm"
LblBeta.Text = "29"
Beta=29 * Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’Jm&’JTJﬂéu 0.01 nm" Then
LblLamdet.Text ="0.01379 nm"
LblBeta.Text = "25"
Beta=25*Pi/ 180

Elself CmbXray.Text = "Gamma-ray ﬂ’NiJEJTJﬂﬁu 1 pm" Then
LblLamdet.Text = "4.79 pm"
LblBeta.Text="9.3"
Beta=9.3 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray 714 Ejnﬂﬁ.u 0.5 pm" Then
LblLamdet.Text = "4.29 pm"
LbiBeta.Text ="5.4"
Beta=5.4*Pi/ 180

Elself CmbXray.Text = "Gamma-ray A1 Eﬂ’mﬁ'u 0.1 pm" Then
LblLamdet. Text = "3.89 pm"
LblBeta.Text="1.3"
Beta=1.3 *Pi/ 180

End If

Elself CmbDeGe.Text = "135" Then

Zeta=135*Pi/ 180

If CmbXray.Text = "X-ray mmanﬂgu 10 nm" Then
LblLamdet.Text = "10.0043 nm"
LbiBeta.Text = "22"
Beta=22 *Pi/ 180

Elself CmbXray.Text = "X-ray mm&n'ﬂéu 1 nm" Then
LblLamdet.Text ="1.00431 nm"
LblBeta.Text = "22"
Beta=22 * Pi/ 180

Elself CmbXray.Text = "X-ray mmanﬂéu 0.1 nm" Then

LblLamdet.Text="0.10431 nm"
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LblBeta.Text = "22"
Beta=22 *Pi/ 180
Elself CmbXray.Text = "X-ray ﬂ’ﬂll‘c’ﬂilﬂaiu 0.01 nm" Then
LblLamdet.Text="0.01431 nm"
LblBeta.Text="18"
Beta =28 * Pi/ 180
Elself CmbXray.Text = "Gamma-ray ﬂ’JHJEJTJﬂéu 1 pm" Then
LblLamdet.Text ="5.31 pm"
LblBeta.Text="6.7"
Beta=6.7 * Pi/ 180
Elself CmbXray.Text = "Gamma-ray ﬂ’JHJEJTJﬂéu 0.5 pm" Then
LblLamdet. Text = "4.81 pm"
LblBeta.Text="3.9"
Beta=3.9 *Pi/ 180
Elself CmbXray.Text = "Gamma-ray 1313 Ejnﬂﬁu 0.1 pm" Then
LblLamdet.Text="1.41 pm"
LblBeta.Text="0.9"
Beta=0.9 * Pi/ 180

End If

Elself CmbDeGe.Text = "150" Then

Zeta=150* Pi/ 180

If CmbXray.Text = "X-ray mmanﬂﬁu 10 nm" Then
LblLamdet.Text = "10.0047 nm"
LblBeta.Text="15"
Beta=15*Pi/ 180

Elself CmbXray.Text = "X-ray 1714 Eﬂ’méu 1 nm" Then
LblLamdet.Text ="1.00471 nm"
LbiBeta.Text="15"
Beta=15*Pi/ 180

Elself CmbXray.Text = "X-ray mmanﬂéu 0.1 nm" Then
LblLamdet.Text ="0.10471 nm"
LblBeta.Text="15"
Beta=15*Pi/ 180

Elself CmbXray.Text = "X-ray ﬂ’.]TJJEJTJﬂéu 0.01 nm" Then
LblLamdet.Text ="0.01471 nm"

LblBeta.Text="12"
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Beta=12 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray ﬂ’JHJEJTJﬂéu 1 pm" Then
LblLamdet. Text ="5.71 pm"
LblBeta.Text = "4.3"
Beta=4.3 *Pi/ 180

Elself CmbXray.Text = "Gamma-ray ﬂ’JHJEJTJﬂéu 0.5 pm" Then
LblLamdet.Text="5.21 pm"
LblBeta.Text ="2.5"
Beta=2.5*Pi/ 180

Elself CmbXray.Text = "Gamma-ray mmanﬂﬁu 0.1 pm" Then
LblLamdet.Text = "4.81 pm"
LblBeta.Text="0.6"
Beta=0.6 * Pi/ 180

End If

Elself CmbDeGe.Text ="180" Then

Zeta=Pi

If CmbXray.Text = "X-ray mmanﬂ’éu 10 nm" Then
LblLamdet.Text ="10.0051 nm"
LbiBeta.Text="0"
Beta=0

Elself CmbXray.Text = "X-ray 1714 Eﬂ’méu 1 nm" Then
LblLamdet.Text ="1.00505 nm"
LbiBeta.Text="0"
Beta=0

Elself CmbXray.Text = "X-ray 1714 Eﬂ’mfﬁ‘u 0.1 nm" Then
LblLamdet.Text ="0.10505 nm"
LblBeta.Text="0"
Beta=0

Elself CmbXray.Text = "X-ray ﬂ’JTJJEJTJﬂéu 0.01 nm" Then
LblLamdet.Text = "0.01505 nm"
LblBeta.Text="0"
Beta=0

Elself CmbXray.Text = "Gamma-ray mmanﬂﬁ'u 1 pm" Then
LblLamdet.Text ="6.05 pm"
LbiBeta.Text="0"

Beta=0



Elself CmbXray.Text = "Gamma-ray mmm’mﬁu 0.5 pm" Then
LblLamdet.Text ="5.55 pm"
LblBeta.Text="0"
Beta=0

Elself CmbXray.Text = "Gamma-ray mmm’mﬁu 0.1 pm" Then
LblLamdet.Text="5.15 pm"
LblBeta.Text ="0"
Beta=0

End If

End If

End Sub

1 o Y a ad
Private Sub GrpCopTon() * 11/5unsugesiiass Usingmsaineudduvas Tlaeuiutwudidnasou

Dim ICopTon#

Dim ICopTonNex#

Dim ICop%

Dim ICopNex%

Dim GrapCopTon As New Pen(Color.Blue, 1)

GrapCopTon.LineJoin = Drawing2D.LineJoin.Round

For x =-20 To 20
ICopTon = (Ee ~ (-(x / 10) ~ 2)) * Math.Sin(2 * Pi * x / 10)
ICopTonNex = (Ee * (-((x + 1) / 10) ~ 2)) * Math.Sin(2 * Pi * (x + 1) / 10)
ICop =20 * ICopTon
ICopNex =20 * ICopTonNex

QMGrapCopTon.DrawLine(GrapCopTon, 70 + V + x, 300 - ICop, 71 + V + x, 300 - ICopNex)

Next x
" QMGrap.Save()
QMGrapCopTon.DrawEllipse(GrapCopTon, 340, 290, 20, 20)

QMGrapCopTon.DrawString("e", Me.Font, GrapBrush, 345, 295)

Me.PictureBox3.Image = bmpCopTon
End Sub
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. L, s q o o 2 9
Private Sub GrpCopTonDet() ‘ 11/5tnsngositand Usingmsaineuidundanin Ilaeududiauy

aa 0 q ya g 3 o o o o
alanasoumliaanasounsziau LLMENEY B AULNU X LLZ’!%T’V\I@@H‘VHIQIM 9 AUUNU X

Dim ICopTonDet# 'fl ﬁuummux
Dim ICopTonNexDet#
Dim ICopDet% AAULLUNUXTIUIRY
Dim ICopNexDet%
Dim IXCopDet% 'ttAtix detS11IUIAN
Dim IXCopNexDet%
Dim GrapCopTon As New Pen(Color.Red, 1)
GrapCopTon.LineJoin = Drawing2D.LineJoin.Round
GrapCopTon.EndCap = Drawing2D.LineCap.Flat
For x =-30 To 30
ICopTonDet = (Ee ~ (-(x / 15) A 2)) * Math.Sin(2 * Pi * x / 15) 'fimuu,ﬂuyxﬁﬂ
ICopTonNexDet = (Ee ~ (-((x + 1) / 15) ~ 2)) * Math.Sin(2 * Pi * (x + 1) / 15)
ICopDet = (V - 260 + x) * Math.Sin(Zeta) + 20 * ICopTonDet * Math.Cos(Zeta) 'ﬂ'ﬁJuLLﬂuy
y=x'sin0+y'cos0
ICopNexDet = (V - 259 + x) * Math.Sin(Zeta) + 20 * ICopTonNexDet * Math.Cos(Zeta)
IXCopDet = (V - 260 + x) * Math.Cos(Zeta) - 20 * [CopTonDet * Math.Sin(Zeta) AUULNUX
x=x'c0s0-y'sin0
IXCopNexDet = (V - 259 + x) * Math.Cos(Zeta) - 20 * [CopTonNexDet * Math.Sin(Zeta)
QMGrapCopTon.DrawLine(GrapCopTon, 350 + IXCopDet, 300 - ICopDet, 350 + IXCopNexDet, 300 -
ICopNexDet)
Next x
Dim ICopDetVx%
Dim ICopDetVy%
ICopDetVx = (V - 260) * Math.Cos(Zeta)
ICopDetVy = (V - 260) * Math.Sin(Zeta)

Dim GrapCopTonE As New Pen(Color.Blue, 1)

GrapCopTon.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapCopTon.DrawLine(GrapCopTon, 350, 300, 350 + ICopDetVx, 300 - ICopDetVy)
Dim ElecX%

Dim ElecY%

ElecX = (0.8 * (V - 260)) * Math.Cos(Beta)
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ElecY = (0.8 * (V - 260)) * Math.Sin(Beta)

GrapCopTonE.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapCopTon.DrawEllipse(GrapCopTonE, 340 + ElecX, 290 + ElecY, 20, 20)
QMGrapCopTon.DrawLine(GrapCopTonE, 350, 300, 350 + ElecX, 300 + ElecY)

QMGrapCopTon.DrawString("e", Me.Font, GrapBrush, 345 + ElecX, 295 + ElecY)

GrapCopTonE.EndCap = Drawing2D.LineCap.Flat
Me.PictureBox3.Image = bmpCopTon
End Sub

Private Sub TimerCopTon_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
. . I [l o @ A o A
TimerCopTon.Tick ‘L‘]JHI‘]Ji!,l,ﬂiillﬂﬂﬂﬂ'lﬂ“Llﬂ"lN“H’J$L’Jﬁ'llW’fJﬂ'l°Huﬂﬂ'lWlﬂafJullﬁ’J
V=V+10
If V>260 Then
GoTo XDet

End If

bmpCopTon = New System.Drawing.Bitmap(880, 830,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpCopTon.MakeTransparent()
QMGrapCopTon = System.Drawing.Graphics.FromImage(bmpCopTon)
Call LineXY CopTon()
Call GrpCopTon()
Exit Sub
XDet:
bmpCopTon = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpCopTon.MakeTransparent()
QMGrapCopTon = System.Drawing.Graphics.FromImage(bmpCopTon)
Call LineXYCopTon()

Call GrpCopTonDet()

If V> 500 Then
TimerCopTon.Enabled = False
V=0

y = CmbDeGe. Text "MAd@ U IAILAZ 1T
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QMGrapCopTon.FillPie(Brushes.BurlyWood, 250, 200, 200, 200, 0, -y)

QMGrapCopTon.DrawString("q", QmSymFont, GrapBrush, 340 + 50 * Math.Cos(Pi * y / 360), 275 -
20 * Math.Sin(Pi * y / 360)) "’ld‘fﬂi,leZeta

QMGrapCopTon.DrawArc(BlackPen, 250, 200, 200, 200, 0, -y)

y = LblBeta. Text "1 a@ 21 IAga LM

QMGrapCopTon.FillPie(Brushes.Bisque, 250, 200, 200, 200, 0, y)

QMGrapCopTon.DrawString("b", QmSymFont, GrapBrush, 340 + 50 * Math.Cos(Pi * y / 360), 290 +
20 * Math.Sin(Pi * y / 360)) "’ld‘fmgllBeta

QMGrapCopTon.DrawArc(BlackPen, 250, 200, 200, 200, 0, y)

End If

Call LineXYCopTon()

End Sub

s Fain s Sasiiiuene X E41(aam) RTIE Y
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Private Sub CmbDeGe_SelectedIndexChanged(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles CmbDeGe.SelectedIndexChanged TdsunsudeaiSona U 0

Call LDchange()
End Sub
; AARANATENL K%r?mwm‘mﬁu 10 nm v | ; y
ona 1L ath | azFenTsunsuae lUfiunly

Private Sub CmbXray_SelectedIndexChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CmbXray.SelectedIndexChanged TdsunsudoaiFona 1ﬂ’J13JEJTJﬂ€"|u
Call LDchange()
End Sub

Msnszidavadannidv
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Private Sub Btcopton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Btcopton.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False

Panelcopton.Visible = True



A
ana

PanelFurai.Visible = False
PanelSqWell.Visible = False
PanelDW.Visible = False
PanelSHM. Visible = False
PanelFreeP.Visible = False

PanelBarrier.Visible = False

Call LineXYCopTon()

Panelcopton.BringToFront()

LabelQM. Text = "M3IN3£139U0A0NTI A 1"

End Sub

18324

Private Sub BtnCopTon_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

BtnCopTon.Click

TimerCopTon.Enabled = True

End Sub
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Private Sub LineXYFurea()
Forx=0To 12
QMGrapFurea.DrawLine(BlackPen, 50 + 50 * x, 295, 50 + 50 * x, 305) YAVULBAUX
QMGrapFurea.DrawString(Str(x - 6), Me.Font, GrapBrush, 37 + 50 * x, 303) ANDVDULAUX
Next x
Forx=0To5
QMGrapFurea.DrawLine(BlackPen, 345, 300 - 50 * x, 355, 300 - 50 * x) VAUUUIUY
QMGrapFurea.DrawString(Str(x), Me.Font, GrapBrush, 337, 303 - 50 * x) "ANAVUUUNUY
Next x

BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor

QMGrapFurea.DrawLine(BlackPen, 0, 300, 700, 300) "ttnUX
QMGrapFurea.DrawLine(BlackPen, 350, 320, 350, 0) "ttnUY
QMGrapFurea.DrawString("X", Me.Font, GrapBrush, 655, 305)

QMGrapFurea.DrawString("Y", Me.Font, GrapBrush, 355, 5)

BlackPen.EndCap = Drawing2D.LineCap.Flat

Me.PictureBox4.Image = bmpFurea

End Sub

. g o A o ) P
Private Sub StepFunct() 'Handuaag nindunsiziize

If CmbFurea.Text = "Wqﬁ%wﬁuﬁu'lﬂ" Then

ColorPen.Color = Color.Blue
QMGrapFurea.DrawLine(ColorPen, 0, 200, 50, 200)
QMGrapFurea.DrawLine(ColorPen, 50, 200, 50, 300)
QMGrapFurea.DrawLine(ColorPen, 250, 200, 450, 200)
QMGrapFurea.DrawLine(ColorPen, 250, 200, 250, 300)
QMGrapFurea.DrawLine(ColorPen, 450, 200, 450, 300)
QMGrapFurea.DrawLine(ColorPen, 650, 200, 750, 200)

QMGrapFurea.DrawLine(ColorPen, 650, 200, 650, 300)



Me.PictureBox4.Image = bmpFurea

Elself CmbFurea. Text = "W4%1W15110a1" Then

For z=250 To 450
StFuC = ((z - 350) ~ 2) / 50
StFuNexC = ((z- 349) ~ 2) / 50
iStFuC = StFuC
iStFuNexC = StFuNexC
ColorPen.Color = Color.Blue
QMGrapFurea.DrawLine(ColorPen, z, 300 - iStFuC, z + 1, 300 - iStFuNexC)
Next z
Me.PictureBox4.Image = bmpFurea
Elself CmbFurea.Text = "Waﬁﬂ?umﬂiﬂmm%a“ Then
For z=275 To 425
StFuC =50 * Ee * ((z - 350) / 50)
StFuNexC = 50 * Ee ~ ((z - 349) / 50)
iStFuC = StFuC
iStFuNexC = StFuNexC
ColorPen.Color = Color.Blue
QMGrapFurea.DrawLine(ColorPen, z, 300 - iStFuC, z + 1, 300 - iStFuNexC)
Next z
Me.PictureBox4.Image = bmpFurea
End If
End Sub

~ a S a
Private Sub FureaFunct() ‘1100517 1891nmsansznifise

v
v @

If CmbFurea.Text = "Wqﬁﬁi’f'umuuu%" Then

StFu=100/2

Fory=1Ton
StFu = StFu + (200 / (y * Pi)) * Math.Sin(y * Pi/2) * Math.Cos(y * Pi * (x - 350) / (200))
iStFu = StFu

Nexty

Forx=0To 750

StFuNex = 100/ 2

32
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Fory=1Ton
StFuNex = StFuNex + (200 / (y * Pi)) * Math.Sin(y * Pi/2) * Math.Cos(y * Pi * (x - 349) / (200))
Nexty
iStFuNex = StFuNex
ColorPen.Color = Color.Red
QMGrapFurea.DrawLine(ColorPen, x, 300 - iStFu, x + 1, 300 - iStFuNex)
iStFu = iStFuNex
Next x

Me.PictureBox4.Image = bmpFurea

Elself CmbFurea. Text = "#4%u4n15110a1" Then

StFu =175

Fory=1Ton
StFu = StFu + ((900 / (y * Pi)) * Math.Sin(y * Pi/2) + (3600 / ((y * Pi) ~ 2)) * Math.Cos(y * Pi/2) -
(7200 / (y * Pi) ~ 3) * Math.Sin(y * Pi/2)) * Math.Cos(y * Pi * (-100) / 300)
Nexty
iStFu = StFu
For x =250 To 450
StFuNex = 75
Fory=1Ton
StFuNex = StFuNex + ((900 / (y * Pi)) * Math.Sin(y * Pi/2) + (3600 / ((y * Pi)  2)) * Math.Cos(y
*Pi/2)-(7200/ (y * Pi) ~ 3) * Math.Sin(y * Pi/2)) * Math.Cos(y * Pi * (x - 349) / 300)
Nexty
iStFuNex = StFuNex
ColorPen.Color = Color.Red
QMGrapFurea.DrawLine(ColorPen, x, 300 - iStFu, x + 1, 300 - iStFuNex)
iStFu = iStFuNex
Next x

Me.PictureBox4.Image = bmpFurea

Elself CmbFurea. Text = "flansuon T1iuiFea” Then

StFu=((Ee"2)-(Ee"-2)) *25/6

Fory=1Ton
StFu = StFu + (50 * (6 * (Ee ~ 4) - 1) * Math.Cos(y * Pi/3) _
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+y *Pi* ((Ee ~ 4) + 1) * Math.Sin(y * Pi/ 3)) * Math.Cos(y * Pi * (-75) / 300) _
+50*(6* (Ee *4) + 1) * Math.Sin(y *Pi/3) -y *Pi* (Ee " 4)- 1) _
* Math.Cos(y * Pi/ 3)) * Math.Sin(y * Pi * (-75) / 300)) / (Ee * 2 * (36 + (y * Pi) * 2))
Nexty
iStFu = StFu
For x =275 To 425
StFuNex = ((Ee *2) - (Ee ~-2)) *25/6
Fory=1Ton
StFuNex = StFuNex + (50 * (6 * ((Ee ~ 4) - 1) * Math.Cos(y * Pi/3) _
+y *Pi* ((Ee " 4)+ 1) * Math.Sin(y * Pi/ 3)) * Math.Cos(y * Pi * (x - 350) / 300) _
+50* (6 * (Ee~4)+ 1) * Math.Sin(y * Pi/3) -y * Pi * (Ee *4)-1) _
* Math.Cos(y * Pi/ 3)) * Math.Sin(y * Pi * (x - 350) /300)) / (Ee ~ 2 * (36 + (y * Pi) " 2))
Nexty
iStFuNex = StFuNex
ColorPen.Color = Color.Red
QMGrapFurea.DrawLine(ColorPen, x, 300 - iStFu, x + 1, 300 - iStFuNex)
iStFu = iStFuNex
Next x
Me.PictureBox4.Image = bmpFurea

End If

End Sub

. . P ' a 7 1A
Private Sub LineXFurea() 'Hantugosaia o Tumsunsmise

If CmbFurea.Text = "Waﬁ%u%uﬁ'u"lw" Then

y=0
yl=0
QMGrapFurea.DrawLine(BlackPen, 0, 385, 700, 385)
QMGrapFurea.DrawLine(ColorPen, 0, 321, 700, 321)
Forx=1Ton

Amplitud = 200 * Math.Sin(x * Pi/2) / (x * Pi)

If Amplitud < 0 Then

Amplitud = -1 * Amplitud
Elself Amplitud = 0 Then

Amplitud = -1
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GoTo Nx
End If
y =385+ (2 *yl)+ (x *2) + Amplitud

QMGrapFurea.DrawLine(BlackPen, 0, y, 700, y) PAVULAUX DY

yl =yl + Amplitud
Next x
y=0
yl=0
Forx=1Ton

Amplitud =200 * Math.Sin(x * Pi/2) / (x * Pi)

Forz=0 To 700
StFuC = Amplitud * Math.Cos(x * Pi * (z - 350) / 200)
StFuNexC = Amplitud * Math.Cos(x * Pi * (z - 349) / 200)
iStFuC = StFuC
iStFuNexC = StFuNexC
If Amplitud <0 Then
Amplitud = -1 * Amplitud
ElseIf Amplitud = 0 Then
Amplitud =-1
GoTo Ny
End If
y=385+2%*yl+x*2+ Amplitud
QMGrapFurea.DrawLine(ColorPen, z, y - iStFuC, z + 1, y - iStFuNexC)
Next z
Ny:
y1 =yl + Amplitud
Next x

Me.PictureBox4.Image = bmpFurea

Elself CmbFurea. Text = "#a#um151Tua1" Then
y=0
yl=0
QMGrapFurea.DrawLine(BlackPen, 150, 355, 550, 355)
QMGrapFurea.DrawLine(ColorPen, 150, 320, 550, 320)



Forx=1Ton
Amplitud = (360 / (x * Pi)) * Math.Sin(x * Pi/2) + (1440 / ((x * Pi) ~ 2)) * Math.Cos(x * Pi/2) -
(2880 / (x * Pi) ~ 3) * Math.Sin(x * Pi/2)
If Amplitud < 0 Then
Amplitud = -1 * Amplitud
End If
y=355+2 *yl) +(x *2) + Amplitud
QMGrapFurea.DrawLine(BlackPen, 150, y, 550, y)
y1 =yl + Amplitud
Next x
y=0
yl=0
Forx=1Ton
Amplitud = (360 / (x * Pi)) * Math.Sin(x * Pi/2) + (1440 / ((x * Pi) ~ 2)) * Math.Cos(x * Pi/2) -
(2880 / (x * Pi) ~ 3) * Math.Sin(x * Pi/2)

For z=150 To 550
StFuC = Amplitud * Math.Cos(x * Pi * (z - 350) / 300)
StFuNexC = Amplitud * Math.Cos(x * Pi * (z - 349) / 300)
iStFuC = StFuC
iStFuNexC = StFuNexC
If Amplitud <0 Then
Amplitud = -1 * Amplitud
End If
y=355+2%*yl +x*2+ Amplitud
QMGrapFurea.DrawLine(ColorPen, z, y - iStFuC, z + 1, y - iStFuNexC)
Next z
y1 =yl + Amplitud
Next x

Me.PictureBox4.Image = bmpFurea
4 u'.v =
Elself CmbFurea. Text = "Wanyuon T1iuixea" Then
y=0

yl=0

QMGrapFurea.DrawLine(BlackPen, 10, 351, 310, 351)

36
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QMGrapFurea.DrawLine(ColorPen, 10, 321, 310, 321)
Forx=1Ton
Amplitud = (50 * (6 * ((Ee * 4) - 1) * Math.Cos(x * Pi/3) + x * Pi * ((Ee * 4) + 1) * Math.Sin(x * Pi
/13)) _
/(Ee N2 * (36 +(x *Pi)"2))
If Amplitud < 0 Then
Amplitud = -1 * Amplitud
End If
y =351+ (2 *yl)+(x *2) + Amplitud
QMGrapFurea.DrawLine(BlackPen, 10, y, 310, y) YAVULAUXIDY
y1 =yl + Amplitud
Next x
yl=0
Forx=1Ton
Amplitud = (50 * (6 * (Ee ~ 4) + 1) * Math.Sin(x * Pi/3) - x * Pi * (Ee * 4) - 1) * Math.Cos(x * Pi/
3 _
/(Ee "2 * (36 + (x * Pi) " 2))
If Amplitud < 0 Then
Amplitud = -1 * Amplitud
End If

y =340+ (2 *yl) + (x * 2) + Amplitud

QMGrapFurea.DrawLine(BlackPen, 320, y, 620, y) FAUUUNUXEDY
y1 =yl + Amplitud
Next x
y=0
yl=0
Forx=1Ton
Amplitud = (50 * (6 * ((Ee * 4) - 1) * Math.Cos(x * Pi/3) +x * Pi * ((Ee ~ 4) + 1) * Math.Sin(x * Pi
/3)) _
/(Be"2*(36+ (x *Pi)"2))
Forz=10To 310
StFuC = Amplitud * Math.Cos(x * Pi * (z - 160) / 300)
StFuNexC = Amplitud * Math.Cos(x * Pi * (z - 159) / 300)
iStFuC = StFuC

iStFuNexC = StFuNexC
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ColorPen.Color = Color.Red
If Amplitud <0 Then
Amplitud = -1 * Amplitud
End If
y=351+Q2 *yl) +(x *2) + Amplitud
QMGrapFurea.DrawLine(ColorPen, z, y - iStFuC, z + 1, y - iStFuNexC)

Next z

y1 =yl + Amplitud
Next x
y=0
yl=0
Forx=1Ton
Amplitud = (50 * (6 * (Ee ~ 4) + 1) * Math.Sin(x * Pi/3) - x * Pi * ((Ee * 4) - 1) * Math.Cos(x * Pi/
3 _
/(BEe”2*(36+ (x*Pi)"2))

For z=320 To 620
StFuC = Amplitud * Math.Sin(x * Pi * (z - 470) / 300)
StFuNexC = Amplitud * Math.Sin(x * Pi * (z - 469) / 300)
iStFuC = StFuC
iStFuNexC = StFuNexC
ColorPen.Color = Color.Blue
If Amplitud < 0 Then
Amplitud =-1 * Amplitud
End If
y =340+ (2 *yl) + (x * 2) + Amplitud
QMGrapFurea.DrawLine(ColorPen, z, y - iStFuC, z + 1, y - iStFuNexC)
Next z
yl =yl + Amplitud
Next x
ColorPen.Color = Color.Red
Me.PictureBox4.Image = bmpFurea

End If

End Sub
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Private Sub BtFurea_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

BtFurea.Click

PanelLogo.Visible = False

PanelBK.Visible = False

PanelPT.Visible = False

Panelcopton.Visible = False

PanelSqWell.Visible = False

PanelFurai.Visible = True

PanelDW.Visible = False

PanelSHM.Visible = False

PanelFreeP.Visible = False

PanelFurai.BringToFront()

LabelQM.Text = "M3dains 1S o7 uaznguanu"

Call LineXYFurea()

Call StepFunct()

End Sub
y o |Serdsdudnla B " v
Hionan - J%Gﬂﬂiﬂmﬂsumllﬂﬁmﬁl%’

Private Sub CmbFurea_SelectedIndexChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CmbFurea.SelectedIndexChanged
bmpFurea = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpFurea.MakeTransparent()
QMGrapFurea = System.Drawing.Graphics.FromImage(bmpFurea)
Call LineXYFurea()
Call StepFunct()
End Sub

10

) Y
WoAAN dwrninansaann susTus ¥ azEonTdsunsuae Ty

Private Sub CmbFuTerm_SelectedIndexChanged(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles CmbFuTerm.SelectedIndexChanged

39
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n = Int(CmbFuTerm.Text)
End Sub
Private Sub CmbFuTerm_TextChanged(ByVal sender As Object, ByVal e As System.EventArgs) Handles
CmbFuTerm.TextChanged
n = Int(CmbFuTerm.Text)

End Sub

i A TvnTzawesus ' J
Heaan l kil o Jlazﬁaﬂiﬂmﬂmm"lﬂﬁuﬂ%

Private Sub BtAnalyFurea Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

BtAnalyFurea.Click
bmpFurea = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpFurea.MakeTransparent()
QMGrapFurea = System.Drawing.Graphics.FromImage(bmpFurea)
Call LineXYFurea()
Call StepFunct()
Call FureaFunct()
Call LineXFurea()

End Sub
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Private Sub LineXYSqw() ‘T1/sitnsudesnanmisuazil¥fmuiamszdundanu

bmpSqw = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpSqw.MakeTransparent()

QMGrapSqw = System.Drawing.Graphics.FromImage(bmpSqw)

Vo = CSqpoten.Text 'TJWN”JEJL“TJ‘LJ ev

a = (CmbWell.Text) /2 'ﬁwﬁamﬂu nm

Bata = (20 * Pi * Math.Sqrt(Vo * 10220)) / 1240 Tredly 1/nm
nPo =2 * Bata * a/Pi

nPo = (nPo-nPoMod 1) + 1

LbLevelE.Text = "$14IUTZAUNAINU n=" & nPo
BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor

QMGrapSqw.DrawLine(BlackPen, 0, 150, 800, 150) 'tAUX
QMGrapSqw.DrawLine(BlackPen, 20, 225, 20, 75) 'tdUY
QMGrapSqw.DrawLine(BlackPen, 0, 375, 800, 375) '"tinUX2

QMGrapSqw.DrawLine(BlackPen, 20, 400, 20, 250) '"ttAUY2

QMGrapSqw.DrawString("X(ka)", QmFont, GrapBrush, 805, 155) "WounUxl

QMGrapSqw.DrawString("Y", QmFont, GrapBrush, 20, 65) "aﬁﬁ)llﬂuyl

QMGrapSqw.DrawString("y = cos(ka)", QmFont, GrapBrush, 40, 50) '%ﬂﬁﬂ%uy:coska
QMGrapSqw.DrawString("y = sin(ka)", QmFont, GrapBrush, 60, 70) ‘%@WQ%uy:sinka
QMGrapSqw.DrawLine(BlackPen, 40, 65, 25, 100) 'Qﬂﬁi‘uaﬂ"dﬁ] coska

QMGrapSqw.DrawLine(BlackPen, 60, 85, 45, 100) 'Qﬂﬁiﬂf)ﬂ‘dﬂﬂ sinka

QMGrapSqw.DrawString("y = cos(ka)", QmFont, GrapBrush, 35, 260) '%@WQ%uy:coska i]iﬂmﬂﬁ 1
QMGrapSqw.DrawString("y = sin(ka)", QmFont, GrapBrush, 50, 270) '%ﬂﬂd%uy:sinkai]@mﬂﬁ 2
QMGrapSqw.DrawString("y = | cos(ka) |", QmFont, GrapBrush, 80, 280) '%6%@%ﬂy=coska ﬁ]ﬁ]mﬂﬁ 3

QMGrapSqw.DrawString("y = | sin(ka) |", QmFont, GrapBrush, 95, 295) 'Gdli@:l’//\lﬁ‘ffjuy=sinka%ﬂﬂ1ﬂﬁ 4

QMGrapSqw.DrawLine(BlackPen, 40, 275, 20, 325) 'Qﬂﬁi‘ﬂﬂﬂ‘db'f) coska i]ﬂﬂmﬁ 1
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QMGrapSqw.DrawLine(BlackPen, 50, 290, 40, 325) ’Qﬂﬁi‘ﬁﬂﬂ%ﬁ] sinka ﬁ]ﬁ]mﬂﬁ 2
QMGrapSqw.DrawLine(BlackPen, 80, 300, 60, 325) 'Qﬂﬁi‘ﬁﬂﬂ%ﬁ] |coskal| ﬁ]ﬁ]mﬂﬁ 3

QMGrapSqw.DrawLine(BlackPen, 95, 310, 80, 325) 'gﬂﬁi‘]_l’t‘m"?)’ﬂ |sinkal %Cﬂmﬂﬁ 4

QMGrapSqw.DrawString("y=ka /", QmFont, GrapBrush, 140, 70) '%?JWQ%‘Hy:ka/Ba
QMGrapSqw.DrawString("b", QmSymFont, GrapBrush, 175, 70) ’%GWQﬁffuy:ka/Ba

QMGrapSqw.DrawString("a", QmFont, GrapBrush, 190, 70) ‘%ﬂﬁﬂ“ﬁ'uy:ka/Ba

QMGrapSqw.DrawString("y=ka /", QmFont, GrapBrush, 140, 390) '%EJWG%Uy22ka/Ba
QMGrapSqw.DrawString("b", QmSymFont, GrapBrush, 175, 390) ‘%@WQ%Uy2:ka/Ba

QMGrapSqw.DrawString("a", QmFont, GrapBrush, 190, 390) "ABE]WQ‘B'uy2:ka/Ba

QMGrapSqw.DrawString("y= - ka /", QmFont, GrapBrush, 150, 250) '%@WQ%‘L&y:ka/Ba
QMGrapSqw.DrawString("b", QmSymFont, GrapBrush, 200, 250) ‘%@WQ%Uy:ka/Ba

QMGrapSqw.DrawString("a", QmFont, GrapBrush, 215, 250) '%ﬂﬁﬂ%uy:ka/Ba

x=50*(Pi*(150-19)/40)/ (a * Bata)
QMGrapSqw.DrawLine(BlackPen, 150, 90, 150, 150 - x) 'Qﬂﬁ‘iﬂ’é)ﬂ%@Ligf}uﬁ‘iﬁy=ka/Ba
x=150*(Pi* (160 -19)/40)/(a * Bata)

QMGrapSqw.DrawLine(BlackPen, 160, 260, 160, 150 + x) 'Qﬂﬁimﬂ%mﬁumﬂy:-ka/Ba

x=150*(Pi* (140 -19)/40)/ (a * Bata)
QMGrapSqw.DrawLine(BlackPen, 140, 400, 140, 375 - x) 'Qﬂﬁiﬂ@ﬂﬁdﬁmé}uﬁﬂy=ka/Ba |coskal,|sinka|

BlackPen.EndCap = Drawing2D.LineCap.Flat

QMGrapSqw.DrawString("X(ka)", QmFont, GrapBrush, 805, 380) POUAUX2
QMGrapSqw.DrawString("Y", QmFont, GrapBrush, 25, 240) 'Gdlf’rJ!,!.ﬂuyZ
Forx=0To 38

QMGrapSqw.DrawLine(BlackPen, 20 + 20 * x, 145, 20 + 20 * x, 155) YAVULAUX

'If x < 18 Then
'QMGrapSqw.DrawString(Str(x + 1) & " Pi", Me.Font, GrapBrush, 47 + 40 * x, 155) ANV ULUAUX
"End If

Next x

For x = 0 To 38 '¥Ax2



QMGrapSqw.DrawLine(BlackPen, 20 + 20 * x, 370, 20 + 20 * x, 380)

'"If x < 18 Then
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'QMGrapSqw.DrawString(Str(x + 1) & " Pi", Me.Font, GrapBrush, 47 + 40 * x, 330) 'AAAVVUUAUX

'End If
Next x
Forx=-1To 1
QMGrapSqw.DrawLine(BlackPen, 15, 150 - 50 * x, 25, 150 - 50 * x) VAUULAUY
QMGrapSqw.DrawString(Str(x), QmFont, GrapBrush, 2, 143 - 50 * x) "GUAVVULNUY
Next x
Forx=0To 1 '%ﬂy2
QMGrapSqw.DrawLine(BlackPen, 15, 375 - 50 * x, 25, 375 - 50 * x) UYAVUUNUY

QMGrapSqw.DrawString(Str(x), QmFont, GrapBrush, 2, 368 - 50 * x) AUV ULUNUY

Next x
SqwFuC =1
iSqwFuC = 50

For x =20 To 79 + nPo * 20 'cos(ka)
SqwFuCNex = 50 * Math.Cos(Pi * (x - 19) / 40)
iSqwFuCNex = SqwFuCNex
If Math.Tan(Pi * (x - 19) / 40) >= 0 Then
ColorPenl.Color = Color.Red
Else
ColorPenl1.Color = Color.Blue
End If
QMGrapSqw.DrawLine(ColorPenl, x, 150 - iSqwFuC, x + 1, 150 - iSqwFuCNex)
iSqwFuC = iSqwFuCNex
Next x
For x =20 To 79 + nPo * 20 '|cos(ka)|
SqwFuCNex = 50 * Math.Cos(Pi * (x - 19) / 40)
iSqwFuCNex = Math.Abs(SqwFuCNex)
ColorPenl.Color = Color.Red
If Math.Tan(Pi * (x - 19) / 40) > 0 Then
QMGrapSqw.DrawLine(ColorPenl, x, 375 - iSqwFuC, x + 1, 375 - iSqwFuCNex)
End If
iSqwFuC = iSqwFuCNex

Next x



SqwFuC =0

iSqwFuC =0

For x =20 To 79 +nPo * 20 'cos(ka)L’cgl}uGlN+
SqwFuCNex = 50 * (Pi * (x - 19) / 40) / (a * Bata)

iSqwFuCNex = SqwFuCNex

QMGrapSqw.DrawLine(BlackPen, x, 150 - iSqwFuC, x + 1, 150 - iSqwFuCNex)

iSqwFuC = iSqwFuCNex

Next x
SqwFuC =0
iSqwFuC =0

For x =20 To 79 + nPo * 20 'cos(ka)lt‘gf}uﬁliﬂ-
SqwFuCNex = (-50) * (Pi * (x - 19) / 40) / (a * Bata)
iSqwFuCNex = SqwFuCNex
QMGrapSqw.DrawLine(BlackPen, x, 150 - iSqwFuC, x + 1, 150 - iSqwFuCNex)

iSqwFuC = iSqwFuCNex

Next x
SqwFuC =0
iSqwFuC =0

For x =20 To 79 + nPo * 20 'sin(ka)
SqwFuCNex = 50 * Math.Sin(Pi * (x - 19) / 40)
iSqwFuCNex = SqwFuCNex
If Math.Tan(Pi * (x - 19) / 40) <= 0 Then
ColorPenl.Color = Color.Red
Else
ColorPenl1.Color = Color.Blue

End If
QMGrapSqw.DrawLine(ColorPenl, x, 150 - iSqwFuC, x + 1, 150 - iSqwFuCNex)
iSqwFuC = iSqwFuCNex

Next x

For x =20 To 79 + nPo * 20 '|sin(ka))|
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SqwFuCNex = 50 * Math.Sin(Pi * (x - 19) / 40)
iSqwFuCNex = Math.Abs(SqwFuCNex)
ColorPenl.Color = Color.Red
If Math.Tan(Pi * (x - 19) / 40) < 0 Then
QMGrapSqw.DrawLine(ColorPenl, x, 375 - iSqwFuC, x + 1, 375 - iSqwFuCNex)
End If

1SqwFuC = iSqwFuCNex

Next x
SqwFuC =0
iSqwFuC =0

For x =20 To 79 +nPo * 20 'sin(ka)Lﬁgf’uG]ii\H
SqwFuCNex = 50 * (Pi * (x - 19) / 40) / (Bata * a)
iSqwFuCNex = SqwFuCNex
QMGrapSqw.DrawLine(BlackPen, x, 375 - iSqwFuC, x + 1, 375 - iSqwFuCNex)

QMGrapSqw.DrawLine(BlackPen, x, 150 - iSqwFuC, x + 1, 150 - iSqwFuCNex)

iSqwFuC = iSqwFuCNex

Next x
SqwFuC =0
iSqwFuC =0

Me.PictureBox5.Image = bmpSqw

'AUIUTZAUNGIUAI I UListEn
ListEn.Items.Clear()
SqwFuC = 1
LSqwFuC =0
y=(90 *nPo) - 1
Forx=0Toy
If Math.Tan(Pi * x / 180) > 0 Then
SqwFuCNex = 100 * Math.Cos(Pi * x / 180)
SqwFuCNex = Math.Abs(SqwFuCNex)
Elself Math.Tan(Pi * x / 180) < 0 Then
SqwFuCNex = 100 * Math.Sin(Pi * x / 180)
SqwFuCNex = Math.Abs(SqwFuCNex)
End If
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LSqwFuCNex = 100 * Pi * x / 180 / (Bata * a)
If (SqwFuC > LSqwFuC) And (SqwFuCNex < LSqwFuCNex) Then
EnT = Pi * (x + (SqwFuC - LSqwFuC) / ((SqwFuC - LSqwFuC) + (LSqwFuCNex - SqwFuCNex))) /
180
EnT =Vo * (EnT/(a * Bata)) " 2
EnTex = EnT.ToString("00.000")
ListEn.Items.Add(EnTex)
Elself SqwFuCNex = LSqwFuCNex Then
EnT=Pi*(x+1)/180
EnT = Vo * (EnT/ (a * Bata)) ~ 2
EnTex = EnT.ToString("00.000")
ListEn.Items.Add(EnTex)
End If
SqwFuC = SqwFuCNex

LSqwFuC = LSqwFuCNex

Next x

"MANNWD 11PictureBox6

bmpSqw = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpSqw.MakeTransparent()

QMGrapSqw = System.Drawing.Graphics.FromImage(bmpSqw)

z=Vo * 10

y=a*80*2

QMGrapSqw.DrawLine(BlackPen, 0, 260 - z, 40, 260 - z) 'V NI

QMGrapSqw.DrawLine(BlackPen, 40, 260 - z, 40, 260) YpULDl

QMGrapSqw.DrawLine(BlackPen, 40, 260, 40 +y, 260) YoULUel

QMGrapSqw.DrawLine(BlackPen, 40 +y, 260, 40 +y, 260 - z) 'U9UL01

QMGrapSqw.DrawLine(BlackPen, 40 +y, 260 - z, 80 +y, 260 - z) YOV

LblLa.Visible = True

LblLa.Left =30

LblLa.Top = 240 - z + PictureBox6.Top
LblLa.Text="-a"

LblRa.Visible = True



LblRa.Left=40+y
LblRa.Top = 240 - z + PictureBox6.Top
LblRa.Text = "+a"
Me.PictureBox6.Image = bmpSqw

End Sub

Private Sub EnSqw(() 11J5unsudesnailansunau

bmpSqw = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpSqw.MakeTransparent()

QMGrapSqw = System.Drawing.Graphics.FromImage(bmpSqw)

z=Vo * 10

y=a*80*2

QMGrapSqw.DrawLine(BlackPen, 0, 260 - z, 40, 260 - z) YoUUD1

QMGrapSqw.DrawLine(BlackPen, 40, 260 - z, 40, 260) YU 1

QMGrapSqw.DrawLine(BlackPen, 40, 260, 40 + y, 260) "YouUD1

QMGrapSqw.DrawLine(BlackPen, 40 +y, 260, 40 +y, 260 - z) 'V U101

QMGrapSqw.DrawLine(BlackPen, 40 +y, 260 - z, 80 +y, 260 - z) 'V U101

EnT = ListEn.Text
kSqw = (2 * Pi * Math.Sqrt(1022000) / 1240) * Math.Sqrt(EnT) "Uniu2ei 1 1/nm
Alfa= (2 * Pi * Math.Sqrt(1022000) / 1240) * Math.Sqrt(Vo - EnT) 'ﬁwﬁam“ﬂu 1/nm

Amp = (kSqw / Bata) * Math.Sqrt(Alfa / (1 + Alfa * a)) * Ee ~ (Alfa * a)

RN RIVEATIIR)
SqwFuC = Amp * Ee * (Alfa * (-(40 / 80) - a))
iSqwFuC = 30 * SqwFuC
iDSqwFuC =30 * SqwFuC " 2
Fory=0To 39
SqwFuCNex = Amp * Ee ” (Alfa * ((y - 39) / 80 - a))
iSqwFuCNex = 30 * SqwFuCNex
iDSqwFuCNex = 30 * SqwFuCNex " 2
QMGrapSqw.DrawLine(BlackPen, y, 215 - iSqwFuC, y + 1, 215 - iSqwFuCNex)

QMGrapSqw.DrawLine(BlackPen, y, 140 - iDSqwFuC, y + 1, 140 - iDSqwFuCNex)
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iSqwFuC = iSqwFuCNex
iDSqwFuC = iDSqwFuCNex
Nexty
'ns e
Fory =40 To (39 + 160 * a)
If Math.Tan(kSqw * a) > 0 Then
SqwFuCNex = (Amp / Math.Cos(kSqw * a)) * (Ee * (-1 * Alfa * a)) * Math.Cos(kSqw * (y - 39 - 80
*a)/80)
iSqwFuCNex = 30 * SqwFuCNex
iDSqwFuCNex = 30 * SqwFuCNex " 2
QMGrapSqw.DrawLine(BlackPen, y, 215 - iSqwFuC, y + 1, 215 - iSqwFuCNex)
QMGrapSqw.DrawLine(BlackPen, y, 140 - iDSqwFuC, y + 1, 140 - iDSqwFuCNex)
iSqwFuC = iSqwFuCNex
iDSqwFuC = iDSqwFuCNex
Elself Math.Tan(kSqw * a) <0 Then
SqwFuCNex = (Amp / Math.Sin(kSqw * a)) * (Ee * (-1 * Alfa * a)) * Math.Sin(kSqw * (y - 39 - 80 *
a)/ 80)
iSqwFuCNex = -30 * SqwFuCNex
iDSqwFuCNex = 30 * SqwFuCNex " 2
QMGrapSqw.DrawLine(BlackPen, y, 215 - iSqwFuC, y + 1, 215 - iSqwFuCNex)
QMGrapSqw.DrawLine(BlackPen, y, 140 - iDSqwFuC, y + 1, 140 - iDSqwFuCNex)
iSqwFuC = iSqwFuCNex
iDSqwFuC = iDSqwFuCNex
End If

Nexty

'nsld e
Fory=40+ 160 * a To (80 + 160 * a)
If Math.Tan(kSqw * a) > 0 Then
SqwFuCNex = Amp * Ee ” (-Alfa * (y - 39 - 80 * a) / 80)
iSqwFuCNex = 30 * SqwFuCNex
iDSqwFuCNex = 30 * SqwFuCNex " 2
QMGrapSqw.DrawLine(BlackPen, y, 215 - iSqwFuC, y + 1, 215 - iSqwFuCNex)
QMGrapSqw.DrawLine(BlackPen, y, 140 - iDSqwFuC, y + 1, 140 - iDSqwFuCNex)
iSqwFuC = iSqwFuCNex

iDSqwFuC = iDSqwFuCNex



Elself Math.Tan(kSqw * a) <0 Then
SqwFuCNex = Amp * Ee ” (-Alfa * (y - 39 - 80 * a) / 80)
iSqwFuCNex = -30 * SqwFuCNex
iDSqwFuCNex = 30 * SqwFuCNex " 2
QMGrapSqw.DrawLine(BlackPen, y, 215 - iSqwFuC, y + 1, 215 - iSqwFuCNex)
QMGrapSqw.DrawLine(BlackPen, y, 140 - iDSqwFuC, y + 1, 140 - iDSqwFuCNex)
iSqwFuC = iSqwFuCNex
iDSqwFuC = iDSqwFuCNex
End If
Nexty
yl =EnT * 10
y=a*80*2
QMGrapSqw.DrawLine(ColorPenl, 300 +y, 260 - y1, 350 +y, 260 - y1) THUATINGIY
LbLeE.Visible = True
LbLeE.Text="E" & ListEn.SelectedIndex + 1 & " =" & ListEn.Text & " ev"
LbLeE.Left =355 +y
LbLeE.Top =255 -yl + PictureBox6.Top
LblFWave.Visible = True
LblFWave.Left =80 +y
LblFWave.Top = 220 + PictureBox6.Top
LblPob.Visible = True
LblPob.Left=80+y

LbIPob.Top = 100 + PictureBox6.Top

Me.PictureBox6.Image = bmpSqw
End Sub

Private Sub LineXYDW() 'n519unu X,y B8 cot,tanh,coth

bmpDW = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpDW .MakeTransparent()

QMGrapDW = System.Drawing.Graphics.FromIlmage(bmpDW)

DWVo = CmbPDW.Text 'Hrinioiilu ev

DWa = (CmbBumpW.Text) / 2 Tiredu nm

DWb = (CmbDw.Text) / 2
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DWBata = (20 * Pi * Math.Sqrt(DWVo * 10220)) / 1240 Tyiedly 1/nm
BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor

QMGrapDW .DrawLine(BlackPen, 0, 345, 300, 345) 'nUX

QMGrapDW .DrawLine(BlackPen, 20, 665, 20, 25) 'UnuY

GrapBrush = Brushes.Black

QMGrapDW .DrawString("X(k)", QmFont, GrapBrush, 305, 340) '%ﬂllﬂuxl

QMGrapDW .DrawString("Y", QmFont, GrapBrush, 20, 25) 'thﬂ'fm!,ﬂuyl

QMGrapDW .DrawString("y= -kcotk(b-a)", QmFont, GrapBrush, 40, 380) '%’t‘) y= -kcotk(b-a)
Ix=21*Pi/80

DWFuC = -Ix * (Math.Cos(Ix * (DWb - DWa)) / Math.Sin(Ix * (DWb - DWa)))

iDWFuC =30 * DWFuC

QMGrapDW.DrawLine(BlackPen, 40, 390, 40, 345 - iDWFuC) 'Qnfl3 é‘y: -kcotk(b-a)
GrapBrush = Brushes.Red

ColorPen!.Color = Color.Red

QMGrapDW .DrawString("y = ", QmFont, GrapBrush, 40, 250) "ff’f) y= ltanh (la)
QMGrapDW .DrawString("a", QmSymFont, GrapBrush, 60, 250) 'G'lﬁ;ﬂ y= ltanh (la)
QMGrapDW .DrawString("tanh(", QmFont, GrapBrush, 75, 250) "T}E) y= ltanh (la)
QMGrapDW .DrawString("a", QmSymFont, GrapBrush, 102, 250) 'G'lﬂ;’é) y= Itanh (la)
QMGrapDW.DrawString("a)", QmFont, GrapBrush, 116, 250) '%6 y= ltanh (la)
Ix=31*Pi/80

ColorPenl.EndCap = Drawing2D.LineCap.ArrowAnchor

DWFuCh = Math.Sqrt((DWBata * 2) - (Ix » 2)) * Math.Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))
iDWFuCh = 30 * DWFuCh

QMGrapDW.DrawLine(ColorPenl, 40, 250, 50, 345 - iDWFuCh) 'y= ltanh (la)

GrapBrush = Brushes.Blue

ColorPenl.Color = Color.Blue

QMGrapDW .DrawString("'y =", QmFont, GrapBrush, 100, 100) "?)"6 y=lcoth (la)
QMGrapDW.DrawString("a", QmSymFont, GrapBrush, 120, 100) "%6 y= Icoth (la)
QMGrapDW.DrawString("coth(", QmFont, GrapBrush, 135, 100) 'G?;EJ y= Icoth (la)
QMGrapDW DrawString("a", QmSymFont, GrapBrush, 162, 100) "%ﬂ y=Icoth (la)
QMGrapDW .DrawString("a)", QmFont, GrapBrush, 176, 100) "?;ﬂ y= Icoth (la)
Ix=41*Pi/80

ColorPen1.EndCap = Drawing2D.LineCap.ArrowAnchor

DWFuCcot = Math.Sqrt((DWBata * 2) - (Ix * 2)) / Math.Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))
iDWFuCcot =30 * DWFuCcot

QMGrapDW.DrawLine(ColorPenl, 100, 120, 60, 345 - iDWFuCcot) 'gnfl i?;‘y: -kcotk(b-a)
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BlackPen.EndCap = Drawing2D.LineCap.Flat

ColorPenl.EndCap = Drawing2D.LineCap.Flat

Forx=0To 6

QMGrapDW.DrawLine(BlackPen, 20 + 40 * x, 340, 20 + 40 * x, 350) YAVULAUX

Ifx <3 Then
QMGrapDW .DrawString(Str(x + 1), Me.Font, GrapBrush, 87 + 80 * x, 350) 'AAVUULAUX
QMGrapDW.DrawString("p", QmSymFont, GrapBrush, 95 + 80 * x, 340) '@ aULULAUX
End If

Next x

Forx=-10To 10
QMGrapDW.DrawLine(BlackPen, 15, 345 - 30 * x, 25, 345 - 30 * x) VAUUUAUY
QMGrapDW.DrawString(Str(x), QmFont, GrapBrush, 2, 338 - 30 * x) 'AAaUUULAUY

Next x

Ix="Pi/ 80

DWFuC = -Ix * (Math.Cos(Ix * (DWb - DWa)) / Math.Sin(Ix * (DWb - DWa)))

iDWFuC = 30 * DWFuC

DWFuCh = Math.Sqrt((DWBata * 2) - (Ix ~ 2)) * Math.Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))

iDWFuCh =30 * DWFuCh

DWFuCcot = Math.Sqrt((DWBata * 2) - (Ix ~ 2)) / Math.Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))

iDWFuCcot = 30 * DWFuCcot

z=DWBata * 80 / Pi

Forx=21To21 +z

kDW =Pi * (x - 19) / 80

DWFuCNex = -(kDW / Math.Sin(kDW * (DWb - DWa))) * Math.Cos(kDW * (DWb - DWa)) N5 -
kcot(kb-ka)



If Math.Abs(DWFuCNex) > 10000 Then
GoTo NNx

End If

iIDWFuCNex = 30 * DWFuCNex

If iDWFuC > iDWFuCNex Then
GoTo NNx

End If

QMGrapDW.DrawLine(BlackPen, x, 345 - iDWFuC, x + 1, 345 - iDWFuCNex)
NNx:
If kDW > DWBata Then
Exit For

End If

bkDW = Math.Sqrt((DWBata » 2) - (kDW * 2))

DWFuCNexh = bkDW * Math.Tanh(DWa * bkDW)

iDWFuCNexh = 30 * DWFuCNexh

DWFuCNexcot = bkDW / Math.Tanh(DWa * bkDW)

iDWFuCNexcot = 30 * DWFuCNexcot

ColorPenl.Color = Color.Red

QMGrapDW .DrawLine(ColorPenl, x, 345 - iDWFuCh, x + 1, 345 - iDWFuCNexh) n5 1
alfa.tanh(a.alfa)

ColorPenl.Color = Color.Blue

QMGrapDW .DrawLine(ColorPenl, x, 345 - iDWFuCcot, x + 1, 345 - iDWFuCNexcot) N3N
alfa.coth(a.alfa)

iDWFuC = iDWFuCNex

iDWFuCh = iDWFuCNexh

iDWFuCcot = iDWFuCNexcot

Next x

Me.PictureBox9.Image = bmpDW

End Sub
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Private Sub BtSqw_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

BtSqw.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False
Panelcopton. Visible = False
PanelFurai.Visible = False
PanelSqWell.Visible = True
PanelDW.Visible = False
PanelSHM.Visible = False
PanelFreeP.Visible = False

PanelBarrier.Visible = False

PanelSqWell.BringToFront()
LabelQM. Text = "#ndiinvg ia"

If offon = False Then

Call LineXYSqw()
offon = True
End If
End Sub
YA [ CRETRLTC L ENERRR TN ] y
enan veisenTsunsuae Ty

Private Sub Button7_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

Button7.Click

bmpSqw = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpSqw.MakeTransparent()

QMGrapSqw = System.Drawing.Graphics.FromImage(bmpSqw)

Call LineXYSqw()

LbLeE.Visible = False

LblFWave.Visible = False

LblPob.Visible = False

End Sub
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Private Sub ListEn_Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles ListEn.Click
Call EnSqw()
End Sub
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Private Sub DWwell() 'L%umwﬂafj

bmpDW = New System.Drawing.Bitmap(880, 880,

System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpDW .MakeTransparent()
QMGrapDW = System.Drawing.Graphics.FromImage(bmpDW)

Me.PictureBox8.Image = bmpDW

DWVo = CmbPDW. Text "1 e11lu ev

DWa = (CmbBumpW.Text) / 2 'ﬁwﬁamﬂu nm

DWb = (CmbDw.Text) / 2

iDWVo = 100 * DWVo 15umatiiunio 100fnisaiiafiy lev
iDWba = 60 * (DWb - DWa) '40#iniasa 11111

iDWa =60 * DWa

BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor
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QMGrapDW .DrawLine(BlackPen, 20, 500, 20, 100) LAl
QMGrapDW .DrawLine(BlackPen, 20 + 2 * iDWba + 2 * iDWa, 500, 20 + 2 * iDWba + 2 * iDWa, 100)
YO UUDUIN

BlackPen.EndCap = Drawing2D.LineCap.Flat

QMGrapDW .DrawLine(BlackPen, 20, 500, 20 + iDWba, 500) 'nUY

QMGrapDW.DrawLine(BlackPen, 20 + iDWba, 500, 20 + iDWba, 500 - iDWVo) 1Sunaiuiel00iin
NN Tev

QMGrapDW .DrawLine(BlackPen, 20 + iDWba, 500 - iDWVo, 20 + iDWba + 2 * iDWa, 500 - iDW Vo)
1UD

QMGrapDW .DrawLine(BlackPen, 20 + iDWba + 2 * iDWa, 500 - iDWVo, 20 + iDWba + 2 * iDWa, 500)
1ULD

QMGrapDW .DrawLine(BlackPen, 20 + iDWba + 2 * iDWa, 500, 20 + 2 * iDWba + 2 * iDWa, 500) U

QMGrapDW .DrawString("-b", QmFont, GrapBrush, 10, 492) '-b
QMGrapDW .DrawString("+b", QmFont, GrapBrush, 10 + 2 * iDWba + 2 * iDWa, 492) '+b
QMGrapDW .DrawString("-a", QmFont, GrapBrush, 10 + iDWhba, 492) '-a

QMGrapDW .DrawString("+a", QmFont, GrapBrush, 10 + iDWba + 2 * iDWa, 492) '+a

End Sub

Private Sub AddDWE() 'T1/5tn3ugesiunaiaulu ListBDw /o9

DWVo = CmbPDW. Text "Ht12811 ev
DWa = (CmbBumpW.Text) / 2 'ﬁwu"smﬂu nm

DWb = (CmbDw.Text) / 2

DWBata = (20 * Pi * Math.Sqrt(DW Vo * 10220)) / 1240 51181 1/nm

ListBDw.Items.Clear()
Ix =Pi/ 10000

DWFuC = -Ix * (Math.Cos(Ix * (DWb - DWa)) / Math.Sin(Ix * (DWb - DWa)))
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DWFuCh = Math.Sqrt((DWBata * 2) - (Ix * 2)) * Math.Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))

DWFuCcot = Math.Sqrt((DWBata * 2) - (Ix » 2)) / Math. Tanh(DWa * Math.Sqrt((DWBata * 2) - (Ix * 2)))

z=DWBata * 10000 / Pi

Forx=1Tol+z

kDW =Pi * (x + 1) / 10000

DWFuCNex = -(kDW / Math.Sin(kDW * (DWb - DWa))) * Math.Cos(kDW * (DWb - DWa)) 'n51% -

kcot(kb-ka)

If kDW > DWBata Then
Exit For

End If

bkDW = Math.Sqrt((DWBata * 2) - (kDW " 2))
DWFuCNexh = bkDW * Math.Tanh(DWa * bkDW)

DWFuCNexcot = bkDW / Math.Tanh(DWa * bkDW)

'A1uuANa191u 1 ListBDw

If DWFuCh > DWFuC And DWFuCNexh < DWFuCNex Then

EnT = Pi * (x + (DWFuCh - DWFuC) / (DWFuCh - DWFuC) + (DWFuCNex - DWFuCNexh))) /
10000

EnT =DWVo * (EnT / DWBata) * 2
EnTex = EnT.ToString("0.0000")
ListBDw.Items.Add(EnTex)

Elself DWFuCNexh = DWFuCNex Then
EnT =Pi * x / 10000
EnT = DWVo * (EnT / DWBata) " 2
EnTex = EnT.ToString("0.0000")
ListBDw.Items.Add(EnTex)

End If



If DWFuCcot > DWFuC And DWFuCNexcot < DWFuCNex Then
EnT = Pi * (x + (DWFuCcot - DWFuC) / (DWFuCcot - DWFuC) + (DWFuCNex -
DWFuCNexcot))) / 10000
EnT = DWVo * (EnT / DWBata) " 2
EnTex = EnT.ToString("0.0000")
ListBDw.Items.Add(EnTex)
Elself DWFuCNexcot = DWFuCNex Then
EnT =Pi * x / 10000
EnT = DWVo * (EnT / DWBata) " 2
EnTex = EnT.ToString("0.0000")
ListBDw.Items.Add(EnTex)
End If
LbIDWLE.Text = "$1UIUTEAUNANU=" & ListBDw.Items.Count
DWFuC = DWFuCNex
DWFuCh = DWFuCNexh

DWFuCcot = DWFuCNexcot

Next x

End Sub

dnding
d’ a - =1 Ll 1 qy 9
ienan vzi5enlsunsugeenatinly

Private Sub BtDW_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtDW.Click

PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False
Panelcopton.Visible = False
PanelFurai.Visible = False
PanelSqWell.Visible = False
PanelDW.Visible = True

PanelSHM.Visible = False
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PanelFreeP.Visible = False

PanelBarrier.Visible = False

PanelDW .BringToFront()
LabelQM. Text = "#ndiioinsanmgm”
If DWoffon = False Then

Call LineXYDW()

Call AAdDWE()

Call DWwell()

DWoffon = True

End If

End Sub

AT TTAATH A G475 ]

ilendn seiFenTisunsudeudoiinle
Private Sub BtEDw_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtEDw.Click
Call LineXYDW()
Call AAdDWE()
Call DWwell()
LblProp.Visible = False
LblIDWwave.Visible = False
LblEDW.Visible = False
End Sub

'?t‘.’-l'iJi'\liT-a-:"lﬂEn::E\"] ﬂ23

- - = - nN71A
afneRagnslandunde | 1.0714 |

warprwasedudiazwy | 1.0862

RETE ST [

T TEAL WA=
d’ a ~ 1 1 dy v
oaan vzi5on ldsunsugnenatiu 1y

Private Sub ListBDw_Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles
ListBDw.Click
Call DWwell()
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DWVo = CmbPDW. Text "Waa1udndiniseilu ev
DWa = (CmbBumpW.Text) / 2 '%”ﬂﬁgﬁuﬁmhmﬂu nm

DWb = (CmbDw.Text) / 2 '$Al a1 93 1 nm

DWalfa = (2 * Pi * Math.Sqrt(1022000) / 1240) * Math.Sqrt(DW Vo - ListBDw.Text)

kDW = (2 * Pi * Math.Sqrt(1022000) / 1240) * Math.Sqrt(ListBDw.Text)

DWba = (DWb - DWa)

iDWba = 60 * DWba

iDWa = 60 * DWa

iDWVo = 100 * DWVo "Sunaiiute100finsamiiu lev

iDWba = 60 * (DWb - DWa) '60Wnisa 11111

iDWa =60 * DWa

ColorPen1.Color = Color.Red

y = 100 * ListBDw.Text 'SZAUNGIU 100 NNLwao 1 ev

QMGrapDW .DrawLine(ColorPenl, 100 + 2 * iDWba + 2 * iDWa, 500 -y, 150 + 2 * iDWba + 2 * iDWa,
500 - y) UAUONTZALNWANIY

LblIEDW.Visible = True

LbIEDW.Text ="E" & ListBDw.SelectedIndex + 1 & " =" & ListBDw.Text & " ev"

LbIEDW.Left =150 + 2 * iDWba + 2 * iDWa + PictureBox8.Left

LbIEDW.Top = 500 - y + PictureBox8.Top

A o A A adg
Sudeunsmilasunauuas lomanznuaianasou

QMGrapDW.DrawLine(BlackPen, 20, 400, 20 + 2 * iDWba + 2 * iDWa, 400) 'tduasanileduaaumin

0

LbIDWwave.Top =390 + PictureBox8.Top

LbIDWwave.Left =30 + 2 * iDWba + 2 * iDWa + PictureBox8.Left

LbIDWwave.Visible = True

QMGrapDW.DrawLine(BlackPen, 20, 300, 20 + 2 * iDWba + 2 * iDWa, 300) 'Lﬁ’umiaﬁmmmﬁmﬂuﬁ
WNVIYMAMIAUO

LblIProp.Top = 290 + PictureBox8.Top
LblProp.Left =30 + 2 * iDWba + 2 * iDWa + PictureBox8.Left
LblProp.Visible = True

If ListBDw.SelectedIndex Mod 2 = 0 Then 'Wﬂf’quuﬁ]:

DWAmp = Math.Sqrt(2 * DWalfa) * Math.Cosh(DWa * DWalfa) / Math.Sqrt(2 * DWalfa * DWba *
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(Math.Cosh(DWa * DWalfa) » 2) + (Math.Sin(kDW * DWba) * 2) * _
(Math.Sinh(2 * DWalfa * DWa) + 2 * DWalfa * DWa))

iDWFuC =0

iDWFuCh =0

For x =20 To 19 + iDWba
DWFuCNex = DWAmp * Math.Sin(kDW * ((x - 19 - (60 * DWb)) / 60 + DWb))
iDWFuCNex = 50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)

QMGrapDW .DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)

QMGrapDW .DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)

iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next

For x =20 + iDWba To 19 + iDWba + 2 * iDWa

DWFuCNex = DWAmp * (Math.Sin(kDW * DWba) / Math.Cosh(DWa * DWalfa)) *
Math.Cosh(DWalfa * ((x - 19 - (60 * DWb)) / 60))

iDWFuCNex = 50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)
QMGrapDW.DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)
QMGrapDW.DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)
iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next

Forx =20+ iDWba+2 * iDWa To 19 + 2 * iDWba + 2 * iDWa
DWFuCNex = -DWAmp * Math.Sin(kDW * ((x - 19 - (60 * DWb)) / 60 - DWb))
iDWFuCNex = 50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)
QMGrapDW .DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)
QMGrapDW.DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)
iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next
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Elself ListBDw.SelectedIndex Mod 2 = 1 Then ‘Wﬁuﬁ
DWAmp = Math.Sqrt(2 * DWalfa) * Math.Sinh(DWa * DWalfa) / Math.Sqrt(2 * DWalfa * DWba * _
(Math.Sinh(DWa * DWalfa) » 2) + (Math.Sin(kDW * DWba) "~ 2) * _
(Math.Sinh(2 * DWalfa * DWa) - 2 * DWalfa * DWa))
iDWFuC =0
iDWFuCh =0
Forx =20 To 19 + iDWba
DWFuCNex = DWAmp * Math.Sin(kDW * (((x - 19) - (60 * DWb)) / 60 + DWb))
iDWFuCNex = 50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)
QMGrapDW .DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)
QMGrapDW.DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)
iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next

For x =20 + iDWba To 19 + iDWba + 2 * iDWa

DWFuCNex = DWAmp * (Math.Sin(kDW * DWba) / Math.Sinh(DWa * DWalfa)) *
Math.Sinh(DWalfa * ((x - 19 - (60 * DWb)) / 60))

iDWFuCNex = -50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)
QMGrapDW.DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)
QMGrapDW.DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)
iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next

Forx =20+ iDWba+ 2 * iDWa To 19 + 2 * iDWba + 2 * iDWa
DWFuCNex = DWAmp * Math.Sin(kDW * ((x - 19 - (60 * DWb)) / 60 - DWb))
iDWFuCNex = 50 * DWFuCNex
iDWFuCNexh = 50 * (DWFuCNex " 2)
QMGrapDW .DrawLine(BlackPen, x, 300 - iDWFuCh, x + 1, 300 - iDWFuCNexh)
QMGrapDW.DrawLine(BlackPen, x, 400 - iDWFuC, x + 1, 400 - iDWFuCNex)
iDWFuC = iDWFuCNex
iDWFuCh = iDWFuCNexh

Next



End If

End Sub
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v U J da a d‘ = IS =
2.1.9 MIUNIINIATIINDIUNIT AN ﬂ]‘i!ﬁllﬂ‘lﬂ‘ij‘i!lﬂ‘iuﬂzNi]ﬂﬁ%!@ﬂﬂ

v
(Y} \ =
aano il
1 @ o o o 1 o [
Private Sub XYShm() ¢ IﬂﬁllﬂﬁNﬂaEJ'J'W’]ﬂ§11’\|Wﬁ\1Qquﬁﬂﬂllﬁzﬂ’]u')mﬂ’lﬂ’ligﬂUWﬁQ\ﬂu

iDWFuC% '@t/ 51euni1Shm

DWFuCNex% 'd1l51fguns19Shmia 11/

bmpSHM = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)

bmpSHM.MakeTransparent()

QMGrapSHM = System.Drawing.Graphics.FromImage(bmpSHM)

Me.PictureBox10.Image = bmpSHM

BlackPen.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapSHM.DrawLine(BlackPen, 10, 600, 590, 600) 'ttPUX
QMGrapSHM.DrawLine(BlackPen, 300, 610, 300, 400) "tsDUY

GrapBrush = Brushes.Blue

QMGrapSHM.DraWString("ﬂﬁﬂiz%ﬂ(nm)", QmFont, GrapBrush, 590, 595) "?;’E)Ll,ﬂux

QMGrapSHM. DrawString("Wa3114fnd(ev)", QmFont, GrapBrush, 280, 390) '¥aLAuy

BlackPen.EndCap = Drawing2D.LineCap.Flat

Forx=1To 15
QMGrapSHM.DrawLine(BlackPen, 295, 600 - 10 * x, 305, 600 - 10 * x) FAVUUAUY
'"QMGrapSHM.DrawString(Str(x), QmFont, GrapBrush, 278, 785 - 10 * x) '@ M@y UUUAUY

Next x

Forx=-1To 1
QMGrapSHM.DrawLine(BlackPen, 300 + 200 * x, 595, 300 + 200 * x, 605) YAVULAU X
QMGrapSHM.DrawString(Str(x), QmFont, GrapBrush, 295 + 200 * x, 600) '@ a3 UULAU X

Next x

KShm = 4 * (Pi A 2) * 511000 * (CmbShm.Text ~ 2) / (3 * 10~ 5) * 2) '‘fLIVINAANNAVOIMILNI

HAZUIAdIANATOU

iDWFuC =10 * 0.5 * kShm * ((-1) ~ 2)
For x =100 To 499
iDWFuCNex = 10 * 0.5 * kShm * (((x - 299) / 200) ~ 2)

QMGrapSHM.DrawLine(BlackPen, x, 600 - iDWFuC, x + 1, 600 - iDWFuCNex) Weunsm



iDWFuC = iDWFuCNex
Next
EoShm = CmbShm.Text * (10~ 12) *h /(2 * 1.6 * 10 ~ -19)
ListSHM.Items.Clear()
Forx=0To 4
EnShm = EoShm + (2 * x * EoShm)
EnShmTex = EnShm.ToString(""00.000")
ListSHM.Items.Add(EnShmTex)

Next

End Sub

Private Sub ELavelSHM() *Tasunsugasnansimiladunau

Me.PictureBox10.Image = bmpSHM

AShm =4 *em * (Pi” 2) * CmbShm.Text/ (h * 10 " 6)

Select Case z
Case 0
iDWFuC = 50 * ((AShm / Pi) ~ 0.25) * Ee ” (-(AShm * ((-290) / 200) ~ 2) / 2)
iDSqwFuC = 50 * (((AShm / Pi) » 0.25) * Ee » (-(AShm * ((-290) / 200) ~ 2) / 2)) ~ 2
ColorPen!.Color = Color.Blue
Forx =10 To 589
iDWFuCNex = 50 * ((AShm / Pi) ~ 0.25) * Ee * (-AShm * (((x - 299) / 200) ~ 2) / 2)
iDSqwFuCNex = 50 * (((AShm / Pi) ~ 0.25) * Ee » (-AShm * (((x - 299) / 200) ~ 2) / 2))
QMGrapSHM.DrawLine(ColorPenl, x, 600 -y - iDWFuC, x + 1, 600 - y - iDWFuCNex) e
ATIEAUNAIY
QMGrapSHM.DrawLine(ColorPenl, x, 400 - y - iDSqwFuC, x + 1, 400 - y - iDSqwFuCNex)
'ﬁwmwﬂmmﬂm:aﬂu
iDWFuC = iDWFuCNex
iDSqwFuC = iDSqwFuCNex
Next
iDWFuC =50 * ((AShm / Pi) » 0.25) * Ee ~ (-(AShm * ((100) / 200) ~ 2) / 2)
iDSqwFuC = 50 * (((AShm / Pi) ~ 0.25) * Ee ~ (-(AShm * ((100) / 200) ~2) / 2)) ~ 2
ColorPenl.Color = Color.Blue

ColorPenl.EndCap = Drawing2D.LineCap.ArrowAnchor
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QMGrapSHM.DrawLine(ColorPenl, 500, 570 -y, 400, 595 -y - iDWFuC) REUNTINTLAUNAINTY
QMGrapSHM.DrawLine(ColorPen1, 500, 360 - y, 400, 395 - y - iDSqwFuC) WeunslTemaiiaz
NWUDUNTA
ColorPenl.EndCap = Drawing2D.LineCap.Flat
Case 1
iDWFuC = 50 * ((4 * (AShm ~ 3) / Pi) ~ 0.25) * -1.45 * Ee ” (-AShm * (((-290) / 200) ~ 2) / 2)
iDSqwFuC = 50 * (((4 * (AShm » 3) / Pi) ~ 0.25) * -1.45 * Ee ~ (|AShm * (((-290) / 200) ~ 2) / 2)) * 2
ColorPenl1.Color = Color.Blue
Forx =10 To 589
iDWFuCNex = 50 * ((4 * (AShm » 3) / Pi) ~ 0.25) * ((x - 299) / 200) * Ee * (-AShm * (((x - 299) /
200)~2)/2)
iDSqwFuCNex = 50 * (((4 * (AShm ~ 3) / Pi) » 0.25) * ((x - 299) / 200) * Ee " (-AShm * (((x -
299)/200)~2)/2)) "2
QMGrapSHM.DrawLine(ColorPenl, x, 600 - y - iDWFuC, x + 1, 600 - y - iDWFuCNex) nAeu
AIEAUNAIY
QMGrapSHM.DrawLine(ColorPenl, x, 400 - y - iDSqwFuC, x + 1, 400 - y - iDSqwFuCNex)
Weunswlanumingiiu
iDWFuC = iDWFuCNex
iDSqwFuC = iDSqwFuCNex
Next
iDWFuC = 50 * ((4 * (AShm ~ 3) / Pi) ~ 0.25) * 0.5 * Ee ~ (-AShm * (((100) / 200) ~ 2) / 2)
iDSqwFuC = 50 * (((4 * (AShm * 3) / Pi) ~ 0.25) * 0.5 * Ee ~ (|AShm * (((100) / 200) * 2) / 2)) ~ 2
ColorPenl.Color = Color.Blue
ColorPen1.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapSHM .DrawLine(ColorPenl, 500, 570 - y, 400, 595 - y - iDWFuC) "0suni mszaunaaau
QMGrapSHM .DrawLine(ColorPenl, 500, 360 - y, 400, 395 - y - iDSqwFuC) WounswlTemaiioy
NWUDUNIA
ColorPen1.EndCap = Drawing2D.LineCap.Flat
Case 2
iDWFuC = 50 * ((AShm / (4 * Pi)) » 0.25) * (2 * AShm * (1.45"2) - 1) * Ee  (-AShm * (((-290) /
200)"~2)/2)
iDSqwFuC = 50 * (((AShm / (4 * Pi)) ~ 0.25) * (2 * AShm * (1.45 " 2) - 1) * Ee * (-AShm * (((-290)
/200)72)/2)) "2

ColorPenl.Color = Color.Blue

For x =10 To 589
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iDWFuCNex = 50 * ((AShm / (4 * Pi)) ~ 0.25) * (2 * AShm * (((x - 299) / 200) ~ 2) - 1) * Ee " (-
AShm * (((x - 299) /200) ~ 2) / 2)
iDSqwFuCNex = 50 * (((AShm / (4 * Pi)) ~ 0.25) * (2 * AShm * (((x - 299) /200) ~2) - 1) * Ee "
(-AShm * (((x -299) /200) ~2) / 2)) "2
QMGrapSHM.DrawLine(ColorPenl, x, 600 -y - iDWFuC, x + 1, 600 - y - iDWFuCNex) nWeu
NIINIZAVNAY
QMGrapSHM.DrawLine(ColorPenl, x, 400 - y - iDSqwFuC, x + 1, 400 - y - iDSqwFuCNex)
Weunswlanumingiiu
iDWFuC = iDWFuCNex
iDSqwFuC = iDSqwFuCNex
Next
iDWFuC = 50 * ((AShm / (4 * Pi)) 2 0.25) * (2 * AShm * (0.5~ 2) - 1) * Ee * (-AShm * (((100) /
200)"2)/2)
iDSqwFuC =50 * (((AShm / (4 * Pi)) » 0.25) * (2 * AShm * (0.5 2) - 1) * Ee ~ (-AShm * (((100) /
200)72)/2) "2
ColorPenl.Color = Color.Blue
ColorPenl.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapSHM .DrawLine(ColorPenl1, 500, 570 - y, 400, 595 - y - iDWFuC) "1Ueuns s eaunga 1911
QMGrapSHM.DrawLine(ColorPenl, 500, 360 -y, 400, 395 - y - iDSqwFuC) 'L%ﬂuﬂﬁﬂi@mﬁ‘ﬁ%
NUBUNN
ColorPenl.EndCap = Drawing2D.LineCap.Flat
Case 3
ShmX = ((AShm ~ 3) /(9 * Pi)) * 0.25
ShmY = (-2) * (AShm) * ((-1.45) ~ 3) * Ee ~ (-AShm * (1.45 " 2) / 2)
ShmZ =3 * (-1.45) * Ee * (-AShm * (1.45"2) / 2)
iDWFuC = 50 * ShmX * (ShmY + ShmZ)
iDSqwFuC = 50 * (ShmX * (ShmY + ShmZ)) » 2
'Label13.Text = ShmX
ColorPenl1.Color = Color.Blue
Forx =10 To 589
ShmY = (-2) * (AShm) * (((x - 299) / 200)  3) * Ee * (-AShm * (((x - 299) / 200) ~ 2) / 2)
ShmZ =3 * ((x - 299) / 200) * Ee  (-AShm * (((x - 299) / 200) * 2) / 2)
iDWFuCNex = 50 * ShmX * (ShmY + ShmZ)
iDSqwFuCNex = 50 * (ShmX * (ShmY + ShmZ)) » 2
QMGrapSHM.DrawLine(ColorPenl, x, 600 - y - iDWFuC, x + 1, 600 - y - iDWFuCNex) Ueu

N5 INTEAUNAIU
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QMGrapSHM.DrawLine(ColorPenl, x, 400 - y - iDSqwFuC, x + 1, 400 - y - iDSqwFuCNex)
Weunsanungiy
iDWFuC = iDWFuCNex
iDSqwFuC = iDSqwFuCNex
Next
ShmY = (-2) * (AShm) * (0.5~ 3) * Ee * (-AShm * (0.5 " 2) / 2)
ShmZ =3 * 0.5 * Ee * (-AShm * (0.5 2)/2)
iDWFuC = 50 * ShmX * (ShmY + ShmZ)
iDSqwFuC =50 * (ShmX * (ShmY + ShmZ)) » 2
ColorPenl1.Color = Color.Blue
ColorPenl.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapSHM.DrawLine(ColorPenl, 500, 570 - y, 400, 595 - y - iDWFuC) "1Uguns s eAUNGa 1911
QMGrapSHM.DrawLine(ColorPenl, 500, 360 -y, 400, 395 - y - iDSqwFuC) 'L%ﬂuﬂﬂﬂiﬂmﬁﬁﬁ]z
NUBYNIN
ColorPenl.EndCap = Drawing2D.LineCap.Flat
Case 4
ShmX = (24 ~ -0.5) * (AShm / Pi) ~ 0.25
ShmY = (-12) * AShm * ((-1.45) * 2) * Ee * (-AShm * (1.45"2)/2)
ShmZ =4 * (AShm * 2) * ((-1.45) ~4) * Ee * (-AShm * (1.4572)/2) + 3 * Ee * (-AShm * (1.45 "
2)/2)
iDWFuC = 50 * ShmX * (ShmY + ShmZ)

iDSqwFuC = 50 * (ShmX * (ShmY + ShmZ)) * 2

ColorPenl.Color = Color.Blue
Forx =10 To 589
ShmY = (-12) * (AShm) * (((x - 299) / 200) ~ 2) * Ee ~ (-AShm * (((x - 299) / 200) ~ 2) / 2)
ShmZ = 4 * (AShm ~ 2) * (((x - 299) / 200) ~ 4) * Ee * (-|AShm * (((x - 299) / 200) *2) / 2) + 3 *
Ee ~ (-AShm * (((x - 299) / 200) ~ 2) / 2)
iDWFuCNex = 50 * ShmX * (ShmY + ShmZ)
iDSqwFuCNex = 50 * (ShmX * (ShmY + ShmZ)) » 2
QMGrapSHM.DrawLine(ColorPenl, x, 600 - y - iDWFuC, x + 1, 600 - y - iDWFuCNex) 1g1
NINTEAUNAINY
QMGrapSHM.DrawLine(ColorPenl, x, 400 - y - iDSqwFuC, x + 1, 400 - y - iDSqwFuCNex)
Wounsmlauningiu
iDWFuC = iDWFuCNex

iDSqwFuC = iDSqwFuCNex
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Next
ShmY = (-12) * (AShm) * (0.5~ 2) * Ee * (-AShm * (0.5 2) /2)
ShmZ =4 * (AShm ~ 2) * ((0.5) ~ 4) * Ee » (-AShm * (0.5 2)/2) + 3 * Ee » (-AShm * (0.5 2) / 2)
iDWFuC = 50 * ShmX * (ShmY + ShmZ)
iDSqwFuC = 50 * (ShmX * (ShmY + ShmZ)) * 2
ColorPen!.Color = Color.Blue
ColorPenl.EndCap = Drawing2D.LineCap.ArrowAnchor
QMGrapSHM.DrawLine(ColorPenl, 500, 570 - y, 400, 595 - y - iDWFuC) "8uni1mseaunasau
QMGrapSHM.DrawLine(ColorPenl, 500, 360 -y, 400, 395 - y - iDSqwFuC) 'L%ﬂuﬂﬂﬂi@mﬁﬁ%
NUIUNIN
ColorPen1.EndCap = Drawing2D.LineCap.Flat
End Select
ColorPen1.Color = Color.Red
QMGrapSHM .DrawLine(ColorPenl, 10, 400 - y, 590, 400 - y) "10gun3 M5 e AUNAIY
QMGrapSHM .DrawLine(ColorPenl, 10, 600 - y, 590, 600 - y) 'figun3 sz auna191u
QMGrapSHM.DrawString("ﬁzﬁUWﬁQMHﬁ "&z & " =" & EnShmSelect & " ev", QmFont, GrapBrush,
590, 580 - y)
QMGrapSHM.DrawString("WQ‘%’JHﬂﬁ'u ", QmFont, GrapBrush, 500, 550 - y)

QMGrapSHM.DrawString(" Toma#agnueynA ", QmFont, GrapBrush, 500, 350 - y)

End Sub

4 Awniiniagsueilngade )
a = 1 1A 9
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Private Sub BtSHM_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtSHM.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False
Panelcopton.Visible = False
PanelFurai.Visible = False
PanelSqWell.Visible = False
PanelDW.Visible = False
PanelFreeP.Visible = False

PanelBarrier.Visible = False
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PanelSHM.Visible = True

PanelSHM.BringToFront()
Call XYShmQ)

o ' @ J a A {
LabelQM.Text = "AINNNIA F1TUUNTUASY"

End Sub

A a nanswlvdanidnd
Wenan

v
vzi3enTsunsudesnaiiunly

Private Sub BtGShm_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
BtGShm.Click

Call XYShm()
ListSHM.Enabled = True

End Sub

. pape
armd(THz) |00 b

A a ' v
ienan vzi3enlisunsudesnaiiunly

Private Sub CmbShm_Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles
CmbShm.Click

ListSHM.Items.Clear()

ListSHM.Enabled = False

End Sub
00621 sEAUME4RlEY)
(1.864 "paAnAFEAYWaaT®
03.106 sfloviansidfandenin
4 04.348 pasaTsEwasedwfiaswy ;
a n . . " il 1 9
ionan | 05.591 24N1A vzisanTUsunsudesnatinn 1y

Private Sub ListSHM _Click(ByVal sender As Object, ByVal e As System.EventArgs) Handles
ListSHM.Click
y =10 * ListSHM.Text
z = ListSHM.SelectedIndex
EnShmSelect = ListSHM.Text
Call XYShm()
Call ELavelSHM()

End Sub
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a LY v d (v 1
2.1.10 oymndasz o UK ladng maeilidsunsuaziineazidandinelii

Private Sub FreeP() “nansloynndase o 1uladnd
bmpFreeP = New System.Drawing.Bitmap(880, 880,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpFreeP.MakeTransparent()
QMGrapFreeP = System.Drawing.Graphics.FromImage(bmpFreeP)
FreVo = CmbFreePVo.Text
FreE = CmbFreePE. Text

FreFont = New Font(" Angsana New", 20, FontStyle.Italic)

QMGrapFreeP.DrawLine(Pens.Black, 100, 300, 400, 300)
QMGrapFreeP.DrawLine(Pens.Black, 400, 300, 400, 300 + 5 * FreVo)
QMGrapFreeP.DrawLine(Pens.Black, 400, 300 + 5 * FreVo, 700, 300 + 5 * FreVo)
QMGrapFreeP.DrawString("W’ch\i\ﬂu E =" & CmbFreePE.Text & " eV " & "WA41UFANG Vo="&
CmbFreePVo.Text & " eV", FreFont, GrapBrush, 200, 550)
Ka = 0.64415 * Math.Sqrt(FreE)
Kb = 0.64415 * Math.Sqrt(FreE + FreVo)
FreA =1
FreB = (Ka - Kb) / (Ka + Kb)
FreFuc = (FreA » 2) + (FreB * 2) + (2 * FreA * FreB * Math.Cos(2 * Ka * (-300) / 100))
iFreFuc = 100 * FreFuc
For x =100 To 400
FreFucNex = (FreA " 2) + (FreB * 2) + (2 * FreA * FreB * Math.Cos(2 * Ka * (x - 399) / 100))
iFreFucNex = 100 * FreFucNex
QMGrapFreeP.DrawLine(Pens.Blue, x, 500 - iFreFuc, x + 1, 500 - iFreFucNex)
iFreFuc = iFreFucNex
Next
FreC =100 * (2 * Ka * FreA / (Ka + Kb)) * 2
QMGrapFreeP.DrawLine(Pens.Blue, 400, 500 - FreC, 700, 500 - FreC)

QMGrapFreeP.DrawLine(Pens.Black, 100, 500, 700, 500)
Me.PictureBox11.Image = bmpFreeP

End Sub
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Private Sub BtFreeP_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

BtFreeP.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False
Panelcopton.Visible = False
PanelFurai.Visible = False
PanelSqWell.Visible = False
PanelDW.Visible = False
PanelFreeP.Visible = False
PanelSHM.Visible = False
PanelFreeP.Visible = True

PanelBarrier.Visible = False
PanelFreeP.BringToFront()
LabelQM.Text = "oyymndase a 1uladnd"

Call FreeP()

End Sub

A A TIENT A TIHNL LU YA T Lﬂuﬁﬂiwﬂﬂi{ﬂ"lﬂ
ienan zi5enllsunsudesne

Private Sub BtFreePG_Click(ByVal sender As System.Object, ByVal € As System.EventArgs) Handles
BtFreePG.Click
Call FreeP()
End Sub
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2.1.11 msnzgenumuma madeullsunsuaziingazdoadsao i

Private Sub Barrier()

bmpBarrier = New System.Drawing.Bitmap(880, 830,
System.Drawing.Imaging.PixelFormat.Format24bppRgb)
bmpBarrier.MakeTransparent()
QMGrapBarrier = System.Drawing.Graphics.FromImage(bmpBarrier)
BarrierVo = CmbBarVo.Text
BarrierE = CmbBarE.Text
BarrierA = CmbBarA.Text
y =50 * BarrierA
BarAA = 1'AA*

FreFont = New Font(" Angsana New", 20, FontStyle.Italic)

QMGrapBarrier.DrawLine(Pens.Black, 100, 400, 400 -y, 400)
QMGrapBarrier.DrawLine(Pens.Black, 400 - y, 400, 400 - y, 400 - 10 * BarrierVo)
QMGrapBarrier.DrawLine(Pens.Black, 400 - y, 400 - 10 * BarrierVo, 400, 400 - 10 * BarrierVo)
QMGrapBarrier.DrawLine(Pens.Black, 400, 400 - 10 * BarrierVo, 400, 400)

QMGrapBarrier.DrawLine(Pens.Black, 400, 400, 700, 400)
KBar = 0.64415 * Math.Sqrt(BarrierE)
AlfaBar = 0.64415 * Math.Sqrt(BarrierVo - BarrierE)

GBar = 0.64415 * Math.Sqrt(Math.Abs(BarrierVo - BarrierE))

If BarrierVo > BarrierE Then

PBar =2 * (KBar " 4 - (AlfaBar ~ 4)) * (Math.Sinh(AlfaBar * BarrierA) » 2) * Math.Cos(2 * KBar *

(BarrierA - (300 / 50)))

PBar = PBar - 2 * KBar * AlfaBar * (KBar ” 2 + AlfaBar ” 2) * Math.Sinh(2 * AlfaBar * BarrierA) *

Math.Sin(2 * KBar * (BarrierA + (-300) / 50))

A 2)
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PBar = PBar / ((2 * KBar * AlfaBar) * 2 + ((KBar » 2 + AlfaBar * 2) * Math.Sinh(AlfaBar * BarrierA))

BarR = 4 * BarrierE * (BarrierVo - BarrierE)
BarR = BarR / ((BarrierVo * Math.Sinh(AlfaBar * BarrierA)) * 2)
BarR =BarR + 1

BarR = BarR " -1
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BarFuc = BarAA * (1 + BarR + PBar)
iBarFuc = 50 * BarFuc
For x = 100 To (399 - 50 * BarrierA)
QBar =2 * (KBar * 4 - (AlfaBar " 4)) * (Math.Sinh(AlfaBar * BarrierA) » 2) * Math.Cos(2 * KBar *
(BarrierA + ((x - 399) / 50)))
QBar = QBar - 2 * KBar * AlfaBar * (KBar * 2 + AlfaBar * 2) * Math.Sinh(2 * AlfaBar * BarrierA)
* Math.Sin(2 * KBar * (BarrierA + (x - 399) / 50))
QBar = QBar / ((2 * KBar * AlfaBar) » 2 + ((KBar * 2) + (AlfaBar » 2)) * Math.Sinh(AlfaBar *
BarrierA)) ~ 2)
BarFucNex = BarAA * (1 + BarR + QBar)
iBarFucNex = 50 * BarFucNex
QMGrapBarrier.DrawLine(Pens.Green, x, 400 - iBarFuc, x + 1, 400 - iBarFucNex)
iBarFuc = iBarFucNex

Next

For x = (400 - 50 * BarrierA) To 399
BarFucNex = BarAA * (2 * (KBar » 2) * ((AlfaBar * 2) + (KBar ~ 2)) * Math.Cosh(2 * AlfaBar * (x
-399)/50)+ ((2 * KBar ~ 2) * ((AlfaBar * 2) - (KBar " 2))))
BarFucNex = BarFucNex / ((2 * KBar * AlfaBar) » 2 + ((KBar * 2) + (AlfaBar ~ 2)) *
Math.Sinh(AlfaBar * BarrierA)) ~ 2)
iBarFucNex = 50 * BarFucNex
QMGrapBarrier.DrawLine(Pens.Green, x, 400 - iBarFuc, x + 1, 400 - iBarFucNex)
iBarFuc = iBarFucNex
Next
Elself BarrierVo < BarrierE Then
TexBa = Pi/ GBar
TexBar = TexBa.ToString(""0.0000")
PBar=2 * (KBar * 4 - (GBar * 4)) * (-1) * (Math.Sin(GBar * BarrierA) » 2) * Math.Cos(2 * KBar *
(BarrierA - (300 / 50)))
PBar = PBar + 2 * KBar * GBar * (KBar * 2 - GBar * 2) * Math.Sin(2 * GBar * BarrierA) * Math.Sin(2
* KBar * (BarrierA + (-300) / 50))
PBar = PBar/ ((-1) * (2 * KBar * GBar) » 2 - (KBar * 2 - GBar * 2) * Math.Sin(GBar * BarrierA)) * 2)
BarR = 4 * BarrierE * (BarrierVo - BarrierE)
BarR = (-1) * BarR / ((BarrierVo * Math.Sin(GBar * BarrierA)) " 2)
BarR =BarR + 1

BarR = BarR " -1
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BarFuc = BarAA * (1 + BarR + PBar)
iBarFuc = 50 * BarFuc
For x = 100 To (399 - 50 * BarrierA)
QBar =2 * (KBar " 4 - (GBar * 4)) * (-1) * (Math.Sin(GBar * BarrierA) » 2) * Math.Cos(2 * KBar *
(BarrierA + ((x - 399) / 50)))
QBar = QBar + 2 * KBar * GBar * (KBar » 2 - GBar * 2) * Math.Sin(2 * GBar * BarrierA) *
Math.Sin(2 * KBar * (BarrierA + (x - 399) / 50))
QBar = (-1) * QBar / ((2 * KBar * GBar) " 2 + ((KBar * 2) - (GBar * 2)) * Math.Sin(GBar *
BarrierA)) * 2)
BarFucNex = BarAA * (1 + BarR + QBar)
iBarFucNex = 50 * BarFucNex
QMGrapBarrier.DrawLine(Pens.Green, x, 400 - iBarFuc, x + 1, 400 - iBarFucNex)
iBarFuc = iBarFucNex

Next

For x = (400 - 50 * BarrierA) To 399
BarFucNex = BarAA * (2 * (KBar * 2) * ((KBar * 2) - (GBar * 2)) * Math.Cos(2 * GBar * (x - 399) /
50)+ ((2 * KBar * 2) * (-1) * ((GBar " 2) + (KBar * 2))))
BarFucNex = (-1) * BarFucNex / ((2 * KBar * GBar) * 2 + (((KBar * 2) - (GBar * 2)) *
Math.Sin(GBar * BarrierA)) * 2)
iBarFucNex = 50 * BarFucNex
QMGrapBarrier.DrawLine(Pens.Green, x, 400 - iBarFuc, x + 1, 400 - iBarFucNex)
iBarFuc = iBarFucNex
Next
QMGrapBarrier.DrawString("ﬂmmmm«aéummmmwumﬂumaQﬂamﬁmmﬂuﬁnmﬁmwﬁﬂé =

" & TexBar & " nm", FreFont, GrapBrush, 100, 150)
End If
QMGrapBarrier.DrawLine(Pens.Green, 400, 400 - iBarFucNex, 700, 400 - iBarFucNex)
QMGrapBarrier.DrawString("1NTcTNTL! E="& CmbBarE.Text & " eV " & "WAINUANG Vo="&
CmbBarVo.Text & "eV" & " mmwmﬁmwaﬁﬂé b="& CmbBarA.Text & " nm", FreFont, GrapBrush,

100, 410)

Nansmlsenan T uag E/Vo
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QMGrapBarrier.DrawLine(Pens.Purple, 100, 450, 600, 450)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 450, 100, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 850, 600, 850)

QMGrapBarrier.DrawLine(Pens.Purple, 600, 450, 600, 850)

QMGrapBarrier.DrawLine(Pens.Purple, 100, 810, 600, 810)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 770, 600, 770)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 730, 600, 730)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 690, 600, 690)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 650, 600, 650)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 610, 600, 610)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 570, 600, 570)
QMGrapBarrier.DrawLine(Pens.Purple, 100, 530, 600, 530)

QMGrapBarrier.DrawLine(Pens.Purple, 100, 490, 600, 490)

QMGrapBarrier.DrawLine(Pens.Purple, 150, 450, 150, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 200, 450, 200, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 250, 450, 250, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 300, 450, 300, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 350, 450, 350, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 400, 450, 400, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 450, 450, 450, 850)
QMGrapBarrier.DrawLine(Pens.Purple, 500, 450, 500, 850)

QMGrapBarrier.DrawLine(Pens.Purple, 550, 450, 550, 850)

iBarFuc =0

For x =100 To 148
BarFucNex =4 * ((x - 99) /50) * (1 - (x - 99) / 50))
BarFucNex = BarFucNex / (4 * ((x - 99) / 50) * (1 - ((x - 99) / 50)) + (Math.Sinh(4 * Math.Sqrt((1 - ((x
-99) /50))) " 2)
iBarFucNex = 400 * BarFucNex
QMGrapBarrier.DrawLine(Pens.Black, x, 850 - iBarFuc, x + 1, 850 - iBarFucNex)
iBarFuc = iBarFucNex
Next

For x =150 To 599
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BarFucNex =4 * (x-99) /50 * (((x-99)/50)- 1)

BarFucNex = BarFucNex / (4 * (x - 99) /50 * (((x - 99) / 50) - 1) + (Math.Sin(4 * Math.Sqrt(((x - 99) /
50)- 1)) "2)

iBarFucNex = 400 * BarFucNex

QMGrapBarrier.DrawLine(Pens.Black, x, 850 - iBarFuc, x + 1, 850 - iBarFucNex)

iBarFuc = iBarFucNex

Next

"6 "& T "&"S........ "&"9........ "&"10 E/Vo", FreFont, GrapBrush, 95, 845)
QMGrapBarrier.DrawString("0.1", FreFont, GrapBrush, 70, 785)
QMGrapBarrier.DrawString("0.2", FreFont, GrapBrush, 70, 745)
QMGrapBarrier.DrawString("0.3", FreFont, GrapBrush, 70, 705)
QMGrapBarrier.DrawString("0.4", FreFont, GrapBrush, 70, 665)
QMGrapBarrier.DrawString("0.5", FreFont, GrapBrush, 70, 625)
QMGrapBarrier.DrawString("0.6", FreFont, GrapBrush, 70, 585)
QMGrapBarrier.DrawString("0.7", FreFont, GrapBrush, 70, 545)
QMGrapBarrier.DrawString("0.8", FreFont, GrapBrush, 70, 505)
QMGrapBarrier.DrawString("0.9", FreFont, GrapBrush, 70, 465)
QMGrapBarrier.DrawString("1.0", FreFont, GrapBrush, 70, 425)
QMGrapBarrier.DrawString("T", FreFont, GrapBrush, 50, 425)

Me.PictureBox12.Image = bmpBarrier

End Sub

miflmzzqﬁum
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Private Sub BtBar Click(ByVal sender As System.Object, ByVal ¢ As System.EventArgs)
Handles BtBar.Click
PanelLogo.Visible = False
PanelBK.Visible = False
PanelPT.Visible = False
Panelcopton. Visible = False
PanelFurai. Visible = False

PanelSqWell.Visible = False
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PanelDW.Visible = False

PanelFreeP.Visible = False

PanelSHM. Visible = False

PanelFreeP.Visible = False

PanelBarrier. Visible = True
PanelBarrier.BringToFront()

Me.Text = "T51n33 QM 1.0 (599 Manzgrufuma”
Call Barrier()

End Sub
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Private Sub BtBarrier_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles BtBarrier.Click
Call Barrier()
End Sub
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