HNPUJIOKEHHUE

[Iporpamma PST Hammcana nHa s3bike Object Pascal ¢ momorisro
nporpammHoit cpezsl Borland Delphi 6.

[IporpamMma COCTOUT U3 CIAEAYIOLIUX MOIYJIECH:
1. Constants.pas
3mech OMNPEAeNSIIOTCS OCHOBHBIC BEIWYMHBI W (YHKIMW, HWCIOIb3YEMbIE B
nporpaMmme. Tak, 3[€Ch OINPENENSAIOTCS KOOPAMHATHI aTOMOB B 3JEMEHTApHOMU
sauelike, kodpduurentsl npubmxkennii Monbep u Joinsa-Tépuepa, saepHblid U
AJIEKTPOHHBIN JIorapu(pMbl, a Takxke cieAyroume (yHKIUU: MOTEHIMAT U €ro
IIPOU3BOJIHBIE, SIACPHAS U AJIEKTPOHHAS TNIOTHOCTH U KO3 PuimeHTsl nuddys3un.
2. Trajectories.pas
['maBHBII MOAYJb MOpPOrpamMMbl. 37I€Ch 3aJAIOTCA MapaMeTpbl KaHaIUpYHOLIEH
YacTHIIBl M  KpUCTalula, BbIOMpaeTca MOpUOIMKEHHWE JJs  MOTEHIHaa
U30JIMPOBAHHOTO atoMa H (opM-(akTopa SIEKTPOHHOU IUIOTHOCTH, 3aal0TCs
YHUCJIO YYUTHIBAEMBIX WICHOB pa3noxeHus B psa Oypbe, YUCIo M1aroB YuCICHHOTO
peteHus cucteMbl AU PepeHInanbHbIX YPAaBHEHUN JBUKCHMUS.
3. AddTrjDialog.pas
OxkHO 117151 3aaHUs TOYEK U YIJIOB BIIETA YACTHUIl B KpUCTAILI. Takke MOKHO 3a7aTh
BU/JI paclpeieNICHUs YacTHIl 10 yrjiaM BIIETa — paBHOMEpPHOE Uil HopMalibHOE. [1o
TOYKaM BJIETA pEAIU3YETCS TOJIBKO PABHOMEPHOE pacIpeeieHue.
4. RandomGauss.pas
Co3maétr cimyyaiiHoe HOpPMAaJIbHOE pacrpejeneHue vactul mo yriam Biacra. C
MOMOIIIBIO AITOPUTMA, PEAIM3OBAHHOTO B 3TOM MOJYJE, HAXOIATCA 3HAUYCHUS
HayaJdbHBIX YTrJ0B. [IMOTHOCTH pacmpeseneHuss MoJy4aeMbIX 3HAUYCHUM HUMeEeT
HOpManbHbIN Buj. Kaxkmoe, HaiiieHHOe TakuM 0o0pa3oMm, 3HA4YE€HHE yriia BIETa
COIOCTABIIACTCA CO 3HAUEHUEM TOYKHU BIIETA ciydaHbIM oOpazoM. [Ipu 3ToM MbI
[OJIy4aeM pPABHOMEPHOE paclpe/elieHue [0 TO4YKaM BIETa W HOPMAJIbHOE

pacnpeaeneHue no yriam BiETa.

114



5. MonteCarloDlg.pas

dopma a1 3a1aHKs YCITIOBUHM PO3BITPHIIIA TPACKTOPHUH.

6. Solver.pas

Pemarens Tpaektopuil. AJIrOpuUTM pelieHus ocHOBaH Ha Metojie Pynre-Kyrtel 4
nopsJiKa JAJi YUCIEHHOTO pelieHus: cucteM auddepeHnnanbabix ypapHeHuil. Ha
KKJIOM IIare penieHus KPOMe HAXOXKJICHHUS HOBBIX 3HAUYECHHN JTMHAMUYECKHX
MEPEMEHHBIX, TPOBEPSIOTCS YCIOBUS PO3BITPHIIIA, B CTy4ae BBIIOJIHEHUS KOTOPBIX
BBITIOJTHSICTCS PO3BITPHIIL.

7. GraphU.pas

OKHO 117151 MOCTPOCHMS IPaUKOB MOTEHIIMAJIA, €70 MPOU3BOIHBIX, JIEKTPOHHONU U
SAJIEpHON IIOTHOCTEN U KO3 PuimeHToB 1uddy3uu.

8. ChartXVT.pas

OkHO rpadUyecKoro MNpeCTaBICHUS PE3yJbTATOB pacdyéra TPAeKTOpUU. 31eCh
MOKHO MPOCMOTPETh TpaQUKU TPaeKTOPHiA, MOMEPEUHBIX CKOpOCTeH, (ha30BBIX
TPAEKTOPUIA, BTOPbIX MOMEHTOB U TOTEPHh YHEPTUH.

9. RaspredV.pas

Monynb s pacyéra IpOCTPAHCTBEHHBIX U YTIIOBBIX pPaCIpPEICICHUM.

10. RaspredE.pas

Mopaynp pacuéra noTepb SJHEPTUU HA 3JIEKTPOHAX. 3J1€Ch TAK)KE MOKHO ITOCTPOUTH
CIIEKTPBI MOTEPh SHEPTUU U PACCUUTATH JEKAHAIUPOBAHUE, CBSI3AHHOE C TOTEPSIMU
SHEPrUHU.

11. Dechanneling.pas

Moaynb pacuéra AeKaHaIUPOBAHUS 10 MOJEIIM KPUTUYECKOTO MPUOIMKEHUS.

12. OrientZav.pas

Moaynp 1715 TOCTPOCHUSI OPUEHTALMOHHBIX 3aBUCUMOCTEM.
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unit Constants;

interface

uses Math;

type
En arr Type=array of array of double;
const
e2=14.4; // 3Bapsan saekTpoHa’2
a0=0.529; // pammyc Bopa
m0c2=931.4943222E+6; // ®sHeprms, SKB. MACCe€ M[NOKOS HYKJIOHA
mec2=0.51099906E+6; // oSHeprwus, ®SKB. Macce NOKOS DJIEKTPOHA

alpha: array [1..3] of double=(0.35,0.55,0.10); // xosd.Mossep nOns JbGOIo Kp.

var
nxRange,
Z1, Z2: integer; // 3BapsgmoBee umciaa MOHA M aATOMa KPUCTAJIA

Znak 7Zl: integer;
PhiEpsilon, Theta k1,
Pid4z172e2d2, DvaPi, DvaPiax,
d small, d3, a small, a st,
sigma, sigma st, sigma st2,
Vmax, Umin, XUmin,

ax, ay, az,

EnergyT,

MassOfIon, // MassOfIon * mOc2 - mMacca HajJerawnmero MoHa B 5B
epsilon,

MA max, MC max, //oporoBsle 3HAYEHMS BTOPEX MOMEHTOB

Tmin MonteCarlo, Tmax MonteCarlo,

Le, Le d, Lnucl, Lnucl d, betaE2, gammaE, deltak, IE,
NE, hwp,

CoefForMC,

Curv, // IocTosHHas KPUBU3HA

kt, // IepeMeHHas KPUBMU3HA

PlDec, sigma dec, // Ina mexaHaaMpOBaHMS IO IJIyOHHE
glubina, dep Start,

DeltaTheta: double;

k, 1, ntr: integer;

Energy arr: En arr Type;

Energy Start, Energy Last: array of double;

Ploskost: String;

Crystal: String;

Approximation: String;

SolveSys5DE, SolveMonteCarlo, NoExceedMmax, CombineRozigrish, SolveME,
LnuclGemmell, LoadedTrj, UxxForSolver(O, UxxForSolver3D,
PeriodPoX, AutoSolve: Boolean;

NormV: Boolean;

x stj, y stj, z stj: array [1..8] of double;

xdax, kyday lzdaz: array [1..8] of double;

VxU, Vk1lU, VxUx, VklUx, VxUxx, VklUxx, Fgx2exp,
expSgx2, PiZ2nx: array of double;

Sba: array [1..3] of double;

alpha UDT, beta UDT, alpha roeDT, beta roeDT: array [1..4] of double;
c_roeDT: double; // Kosp-rel. IJoris—-TepHepa
NumOflLayers, Firstlayer: integer;

NameOfFile, NameOfFileGrOut: String;

AutoClose, SaveGrOut, Archiving: Boolean;

Settings: array [1..93] of String; // Hacrporikm
StartTime, WorkTime: TDateTime;

Procedure InitConstants;

Procedure InitCrystal;

Procedure InitPloskost;

Procedure InitDoyle;

Procedure FinalizeConst;

function gx (nx:integer) :double;
function gx2 (nx:integer) :double;
function g2 kl (nx:integer) :double;
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function V(g2:double) :double;

function V Molier (g2:double) :double;
function V DT (g2:double) :double;

function F(g2:double) :double;

function F Molier (g2:double) :double;
function F DT (g2:double) :double;

function U(x st:double) :double;

function U x(x st:double) :double;
function U xx(x st:double) :double;
function UxxForSolver (x st,T st:double) :double;
function Usp(x st,T st:double):double;
function Usp x(x st,T st:double):double;
function Usp xx(x_st,T st:double) :double;
function ro e (x st:double) :double;
function ro nucl (x_st:double) :double;
function Diffuz e (x:double) :double;
function Diffuz nucl (x:double) :double;
function Diffuz (x:double) :double;

implementation

Procedure InitConstants;
var
Massa 1, Massa 2: double;
Phi kl: double;
begin
Theta kl:=-ArcTan(l/k*ay/az);
Phi_kl:=k*d_small/ay*sin(Theta_kl+DEltaTheta)+
l*d_small/az*cos(Theta_kl+DeltaTheta);
PhiEpsilon:=Phi kl/epsilon;

{BmexTpoHHENT KOBQOUILIMEHT OuPPy3mi: }
NE:=8/(d_small*d small*d small);
betaE2:=1-1/Sqr ( (EnergyT/MassOfIon)+1); // beta”2, beta=(v/c)
gammaE:=1/Sqrt (1-betaE2) ; // gamma = (l1-beta”2)"(-1/2)
IE:=11.5*%7Z2;
hwp:=Sqrt (2*DvaPi*Z2*NE*e2*Sqr (1972.8) /mec?2) ;
deltaE:=2*1n (hwp*Sqgrt (betak2) *gammakE/IE) -1;
Le:=1n (2*mec2*betakE2*sqr (gammak) /IE) -betakE2; //-deltaE/2;
Le d:=Le*DvaPi*Sqr (e2*Z1l);

{Anepupt xoadduMveHT nudbdyszmm:}
if LnuclGemmell=False then
begin
// Lnucl:=1n(EnergyT*sigma st/1972.8); <-- mo Bas3bUleBy: HE MCIOJb3YyeTCSH
Lnucl:=2*1n(183/Power (Z2,1/3));
end
else
begin
Massa 1:=MassOfIon;
if Crystal='Ge' then Massa 2:=72.59*m0Oc2
else if Crystal='C' then Massa 2:=12.01*m0Oc2
else Massa 2:=28.085*m0c2;
Lnucl::ln(l.29*a_small*EnergyT*Massa_2/(Zl*ZZ*(Massa_1+Massa_2)*e2));

end;
Lnucl d:=Lnucl*DvaPi*Sqr (e2*Z1*72);
CoefForMC:=epsilon*d small/Sqr (Vmax); {Kosgppuumenr nmisa pacuéra MC B Solver}
end;

Procedure InitCrystal;
begin
if Crystal='Ge' then
begin
22:=32;
sigma:=0.085;
d small:=5.657;
end
else if Crystal='C' then
begin
722:=6;
sigma:=0.04;
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d small:=3.567;
end
else
begin
722:=14;
sigma:=0.075;
d small:=5.431;
end;
d3:=d small*d small*d small;
end;

Procedure InitPloskost;

var
i, nx: integer;
begin

Umin:=0;

DvaPi:=2*Pi;

Pi47172e2d2:=2*DvaPi*z21*Z2*e2;

a small:=0.88534*a0/Sqrt (Power (zZ1, (2/3))+ Power (22, (2/3))+);
a st:=a small;

sigma_ st:=sigma;

sigma st2:=Sqr(sigma_st)/2;

Sba[l]:=Sqr(0.3/a st); // Sbal[i]:=Sqr (beta[i]/a st);
Sba[2]:=Sqr(l.2/a_st); // beta: array [l1..3] of double=(0.3,1.2,6.0);
Sba[3]:=Sqr(6.0/a st);

if Ploskost='(110)"' then

begin
x stj[1]1:=0; x stj[2]:=sqrt(2)/4; x stj[3]:=sqrt(2)/4;
x_stj[4]:=sqrt(2)/2; x_stj[5]:=sqrt(2)/4; x_stj[6]:=sqrt(2)/2;
x_stj[7]:=sqrt(2)/2; x_stj[8]:=3*sqrt(2)/4;

y_stjl[11:=0; y stj[2]:=sqrt(2)/4; y_stj[3]1:=-sqrt(2)/4; y_stj[4]1:=0;
y_stj[51:=0; y_stjl[6]:=sqrt(2)/4; y_stj[7]:=-sqrt(2)/4; y_stj[8]:=0;

z stj[1]:=0; z_stj[2]::l/2; z_stj[3]::l/2; z stj[4]:=0; z_stj[5]::l/4;
z stj[6]:=3/4; z stj[7]:=3/4; z stj[8]:=1/4;

ax:=d _small/sqrt(2);
ay:=d small/sqrt(2);
az:=d small;
XUmin:=0.25; {Brauenme X, npm xoropom U(X)=Umin}
sigma dec:=0.075/ax;
PlDec:=0.5;
end

else if Ploskost='(111l)"' then

begin
x stj[1]1:=0; x stj[2]:=1/sqrt(3); x stj[3]:=1/sqrt(3);
x _stj[4]:=1/sqrt(3); x_stj[5]:=3/(4*sqrt(3)); x stj[6]:=7/(4*sqrt(3));
x stj[7]1:=7/(4*sqrt(3)); x stj[8]1:=7/(4*sqrt(3));

y stj[1]1:=0; y stj[2]:=sqrt(2)/4; y stj[3]:=-sqrt(2)/4; y stjl[4]:=0;
y stj[5]:=0; y stj[6]:=sqrt(2)/4; y stj[7]:=-sqrt(2)/4; y stj[8]:=0;
z stj[1]:=0; z_stj[2]:=sqrt(2)/(4*sqrt(3));
z_stj[3]:=sqrt(2)/(4*sqrt(3)); z_stj[4]:=—l/(sqrt(2)*sqrt(3));

z stj[5]:=0; z_stj[6]:=sqrt(2)/(4*sqrt(3));

z stj[7]:=sqrt(2)/(4*sqrt(3)); z_ stj[8]:=-sqrt(2)/(2*sqrt(3));

ax:=d _small/sqrt(3);

ay:=d small/sqrt(2);

az:=d small/ (sqrt(3)/sqrt(2));
XUmin:=0.375;

sigma dec:=0.075/ax;

PlDec:=1;
end
else // if Ploskost='(100)' then
begin

x stj[1]:=0; x stj[2]:=0; x stj[3]:=1/2; x stj[4]:=1/2;
x stj[5]:=1/4; x stjl[6]:=1/4; x stj[7]:=3/4; x stj[8]:=3/4;
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y_stj[11:=0; y_stjl[2]1:=1/2; y_stj[3]1:=0; y stjl[4]:=1/2;

y_stj[51:=1/4; y_stjl6]1:=3/4; y stj[7]1:=1/4; y stj[8]:=3/4;
z stj[1]1:=0; z stj[2]:=1/2; z stj[3]1:=1/2; z stjl[4]:=0;
z stj[5]:=1/4; z stj[6]:=3/4; z stj[7]1:=3/4; z stj[8]:=1/4

ax:=d small;
ay:=d small;
az:=d small;
XUmin:=0.125;
sigma dec:=sigma/ax;
PlDec:=0.25;

end;

for i:=1 to 8 do
begin
xdax[i]:=x stj[i]*d small/ax;
kyday lzdaz[i]:=k*y stj[i]*d small/ay+l*z stj[i]*d small/az;

end;

Finalize (Pi2nx) ; SetLength (Pi2nx, 2*nxRange+l);
Finalize (expSgx2); SetLength (expSgx2, 2*nxRange+l);
Finalize (VxU) ; SetLength (VxU, 2*nxRange+l);
Finalize (Vk1lU) SetLength (Vk1lU, 2*nxRange+l);
Finalize(Vxe); SetLength (VxUx, 2*nxRange+l);
Finalize (Vk1lUx) ; SetLength (VklUx, 2*nxRange+l);
Finalize (VxXUxX) ; SetLength (VxUxx, 2*nxRange+l) ;
Finalize (Vk1Uxx) ; SetLength (VklUxx, 2*nxRange+l);
Finalize (Fgx2exp); SetLength (Fgx2exp, 2*nxRange+l);

For 1:=0 to (2*nxRange) do
begin
nx:=1-nxRange;
expSgx2[i] :=exp (-sigma st2*gx2 (nx));
Pi2nx[i] :=DvaPi*nx;
VxU[1] :=V(gx2 (nx)) *expSgx2[i];
Vk1lU[1i]:=V (g2 kl(nx))*exp(-sigma st2*g2 kl(nx));
VxUx[1] :=Pi2nx[1]1*VxU[i];
Vk1lUx[i] :=Pi2nx[1]*Vk1U[i];
VxUxx[1] :=Sqr (Pi2nx[i])*VxU[1i];
VklUxx[1i] :=Sqr (Pi2nx[i]) *Vk1lU[i];
Fgx2exp[i] :=F(gx2 (nx)) *expSgx2[i];
end;

Umin:=U(XUmin) ;
Vmax:=U(0) ;
end;

Procedure InitDoyle;
begin
if Crystal='Ge' then
begin
alpha UDT[1]:=2.4467; alpha UDT[2]:=2.7015; alpha UDT[3]:=1.6157;
alpha UDT[4]:=0.6009;
beta UDT[1]:=55.893; beta UDT[2]:=14.393; beta UDT[3]:=2.4461;
beta UDT[4]:=0.3415;
alpha roeDT[1]:=10.0816; alpha roeDT[2]:=6.3747; alpha roeDT[3]:=3.7068;
alpha roeDT[4]:=3.6830;
beta roeDT[1]:=2.8509; beta roeDT[2]:=0.2516; beta roeDT[3]:=11.4468;
beta roeDT[4]:=54.7625;
c roeDT:=2.1313;
end
else if Crystal='C' then
begin
alpha UDT[1]:=0.7307; alpha UDT[2]:=1.1951; alpha UDT[3]:=0.4563;
alpha UDT[4]:=0.1247;
beta UDT[1]:=36.9951; beta UDT[2]:=11.2966; beta UDT[3]:=2.8139;
beta UDT[4]:=0.3456;
alpha roeDT[1]:=2.31; alpha roeDT[2]:=1.02; alpha roeDT[3]:=1.5886;
alpha roeDT[4]:=0.865;
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beta roeDT[1]:=20.8439; beta roeDT[2]:=10.2075; beta roeDT[3]:=0.5687;
beta roeDT[4]:=51.6512;
c roeDT:=0.2156;
end
else
begin
alpha UDT[1]:=2.1293; alpha UDT[2]:=2.5333; alpha UDT[3]:=0.8349;
alpha UDT[4]:=0.3216;
beta UDT[1]:=57.7748; beta UDT[2]:=16.4756; beta UDT[3]:=2.8796;
beta UDT[4]:=0.3860;
alpha roeDT[1]:=6.2915; alpha roeDT[2]:=3.0353; alpha roeDT[3]:=1.9891;
alpha roeDT[4]:=1.5410;
beta roeDT[1]:=2.4386; beta roeDT[2]:=32.3337; beta roeDT[3]:=0.6785;
beta roeDT[4]:=81.6937;
c_roeDT:=1.1407;
end;
end;

Procedure FinalizeConst;
begin

Finalize (Pi2nx) ;
Finalize (expSgx2) ;
Finalize (VxU) ;
Finalize (Vk1U) ;
Finalize (VxUX) ;
Finalize (Vk1lUx) ;
Finalize (VxUxX) ;
Finalize (Vk1Uxx) ;
Finalize (Fgx2exp) ;
end;

function gx (nx:integer) :double;
begin

gx:=nx*DvaPi/ax;
end;

function gx2 (nx:integer) :double;
begin

gx2:=Sqgr (nx*DvaPi/ax) ;
end;

function g2 kl (nx:integer) :double;
begin

g2 _kl:=Sqgr (DvaPi) * (Sqr (nx/ax) +Sqr (k/ay) +Sqr (1/az)) ;
end;

// Hpubimxenne Moanep:

function V Molier (g2:double) :double;
var
sum: double;
i: integer;
begin
sum:=0;
for i:=1 to 3 do
sum:=sum+alphali]/ (Sba[i]l+g2); // Sbal[i]:=Sqr (beta[i]/a st);
V Molier:=Pi4Z17Z2e2d2*sum;
end;

function F Molier (g2:double) :double;
var
sum: double;
i: integer;
begin
sum:=0;
for i:=1 to 3 do
sum:=sum+alpha[i]*Sba[i]/ (Sba[i]+g2);
F Molier:=zZ2*sum;
end;

// HNpubmmxenue Iornsg—TepHepa:
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function V_ DT (g2:double) :double;
var
sum: double;
i: integer;
begin
sum:=0;
for i:=1 to 4 do
sum:=sum+alpha UDT[i]*exp (-beta UDT[i]/Sqr (DvaPi)*g2/4);
V_DT:=DvaPi*Zl*e2*al0*sum;
end;

function F DT (g2:double) :double;
var
sum: double;
i: integer;
begin
sum:=0;
for i:=1 to 4 do
sum::sum+alpha_roeDT[i]*exp(—beta_roeDT[i]*g2/Sqr(4*Pi));
F DT:=sumt+c_roeDT;
end;

function V(g2:double) :double;
begin
if Approximation='Doil-Terner'
then V:=V DT (g2)
else V:=V Molier (g2);
end;

function F(g2:double) :double;
begin
if Approximation='Doil-Terner'
then F:=F DT (g2)
else F:=F Molier(g2);
end;

function U(x st:double) :double; {IByxmepHrr: noreHuman U(x)}
var
sum: double;
n, nMax, j: integer;
begin
nMax:=2*nxRange; {nMax -> nx=+nxRange}
sum:=0;
for j:=1 to 8 do
// for nx:=(-nxRange) to nxRange do
// sum:=sum+V (gx2 (nx) ) *exp (-sigma st2*gx2 (nx))
// *cos (2*Pi*nx* (x_st-x stj[j]*d small/ax));
for n:=0 to nMax do
sum:=sum+VxU[n] *cos (Pi2nx[n] * (x_st-xdax[j]));

U:=Znak Zl*sum/d3-Umin;
end;

function U x(x st:double) :double; {Ileppass npomzBomHas oT U(Xx)}
var
sum: double;
n, nMax, j: integer;
begin
nMax:=2*nxRange; {nMax -> nx=+nxRange}
sum:=0;
for j:=1 to 8 do
// for nx:=(-nxRange) to nxRange do
// sum:=sum-2*Pi*nx*V(gx2 (nx)) *exp (-sigma_st2*gx2 (nx))
// *sin (2*Pi*nx* (x _st-x stj[j]*d small/ax));
for n:=0 to nMax do
sum:=sum-VxUx[n] *sin(Pi2nx[n]* (x_st-xdax[j]));

U x:=Znak Zl*sum/d3;
end;
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function U xx(x st:double) :double; {BTopas npomuzBonHas oT U(x)}
var

sum: double;

n, nMin, nMax, j: integer;

begin
nMin:=nxRange+1l; {nMin -> nx=1}
nMax:=2*nxRange; {nMax -> nx=+nxRange}
sum:=0;
for j:=1 to 8 do
// for nx:=(-nxRange) to nxRange do
// sum:=sum-Sqr (2*Pi*nx) *V (gx2 (nx) ) *exp (-sigma_ st2*gx2 (nx))
// *cos (2*Pi*nx*(x _st-x stj[j]*d small/ax));

for n:=nMin to nMax do // n:=nx+nxRange
sum:=sum-VxUxx [n] *cos (Pi2nx[n] * (x_st-xdax[]j])):

sum:=2*sum; // nx=0, Sum_j(*[0])=0*Vgx2exp*cos (0)=0

U _xx:=Znak Zl*sum/d3;

end;
function UxxForSolver (x_st,T st:double) :double; //BTopas mpomu3BOAHAS
begin //Ons pacuyéra BTOPEIX MOMEHTOB

if UxxForSolver(O=True
then UxxForSolver:=0
else if UxxForSolver3D=False
then UxxForSolver:=U xx(x st)
else UxxForSolver:=Usp xx(x st,T st);
end;

function Usp(x st,T st:double) :double; { TpéxmepHEr noTeHnmasn U(x,t) }
var
sum: double;
nx, n, Jj: integer;
begin
sum:=0;

for j:=1 to 8 do
for nx:=(-nxRange) to nxRange do
begin
n:=nx+nxRange;
sum:=sum+VxU[n] *cos (Pi2nx[n] * (x_st-xdax[j]))
+VklU[n] *cos (DvaPi* (nx* (x_st-xdax[j])
+PhiEpsilon*T st
—-kyday_lzdaz[]]));
end;

Usp:=Znak Zl*sum/d3 - Umin;
end;

function Usp x(x st,T st:double):double; {IlepBass npomszBomHas or U(x,t)}
var
sum, xj: double;
nx, n, j: integer;
begin
sum:=0;

for j:=1 to 8 do begin
xj:=x st-xdax[]];
for nx:=(-nxRange) to nxRange do
begin
n:=nx+nxRange;
sum:=sum-VxUx [n] *sin(Pi2nx[n] *xJj)
-VklUx[n]*sin (DvaPi* (nx*x7j
+PhiEpsilon*T st
-kyday lzdaz[j])):
end;
end;

Usp_x:=Znak Zl*sum/d3;
end;
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function Usp xx(x st,T st:double) :double;
var

sum: double;
nx, n, j: integer;
begin
sum:=0;

for j:=1 to 8 do
for nx:=(-nxRange)
begin
n:=nx+nxRange;

to nxRange do

{BTopas npomzBonmHas oT U(x,t)}

sum:=sum-VxUxx [n]* cos(Pi2nx[n]* (x st-xdax[]j]))
-VklUxx[n] *cos (DvaPi* (nx* (x_st-xdax[]])
+PhiEpsilon*T st
—-kyday_lzdaz[]]));

end;

Usp_xx:=Znak Zl*sum/d3;
end;

function ro e (x st:double) :double;
var
sum: double;
n, nMin, nMax, Jj:
begin
nMin:=nxRange+1;
nMax:=2*nxRange;

integer;

{nMin -> nx=1}
{nMax -> nx=+nxRange}

sum:=0;
for j:=1 to 8 do
for n:=nMin to nMax do

sum:=sum+Fgx2exp[n] *cos (Pi2nx[n]* (x_st-xdax[]j]));

sum:=2*sum;
sum:=sumtFgx2exp [nxRange] *8;
ro_e:=sum/d3;

end;

function ro nucl(x_st:double) :double;
var

sum: double;
n, nMin, nMax, j: integer;
begin

nMin:=nxRange+l;

nMax:=2*nxRange;

sum:=0;

for j:=1 to 8 do
for n:=nMin to nMax do

{nMin -> nx=1}
{nMax -> nx=+nxRange}

sum:=sum+expSgx2 [n] *cos (Pi2nx[n]* (x_st-xdax[]j]));
// nx=0, expSgx2[0]=1, Sum j(cos(0))=8*1=8

sum:=2*sum+8;
ro_nucl:=sum/d3;
end;

function Diffuz e (x:double) :double;
begin

Diffuz e:=ro e(x)*Le d;
end;

function Diffuz nucl (x:double) :double;
begin

Diffuz nucl:=ro nucl (x) *Lnucl d;
end;

function Diffuz (x:double) :double;

begin
Diffuz:=Diffuz e (x)+Diffuz nucl(x);

end;

end.

// n=nxRange -> nx=0,

Sum_j (cos (0))=8%*1=8
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unit Trajectories;
interface

uses
Constants, Solver, Windows, Messages, SysUtils, Variants, Classes,
Graphics, Controls, Forms, Dialogs, ExtCtrls, StdCtrls, ComCtrls, ClipBrd,
AddTrjDialog, ExtDlgs, AboutProgram, Buttons, Gauges, Spin, OleServer,
Excel2000, Menus, ToolWin, Math, RandomGauss;

type

TForml = class (TForm)
SolveTrBtn: TButton;
LabeledEditl: TLabeledEdit;
LabeledEdit2: TLabeledEdit;
SavePictureDialogl: TSavePictureDialog;
Label2: TLabel;
LEGraphTO: TLabeledEdit;
LEGraphTLast: TLabeledEdit;
LEEnergyT: TLabeledEdit;
LEDelThGrad: TLabeledEdit;
Label3: TLabel;
LEortL: TLabeledEdit;
LEortK: TLabeledEdit;
Editl: TEdit;
LabelCurv: TLabel;
Edit2: TEdit;
Label7: TLabel;
Label6: TLabel;
SaveDialogl: TSaveDialog;
Opendialogl: TOpendialog;
LEZ1: TLabeledEdit;
LabelEV: TLabel;
LEEpsilon: TLabeledEdit;
LEMassOfIon: TLabeledEdit;
LabelAEM: TLabel;
LEDelThEps: TLabeledEdit;
LEnx: TLabeledEdit;
ChBoxSys5: TCheckBox;
ExcelApplicationl: TExcelApplication;
MainMenul: TMainMenu;
ApplicatMenu: TMenultem;
OptionsMenu: TMenultem;
HelpMenu: TMenultem;
Graph2DMenu: TMenultem;
AboutMenu: TMenultem;
ChartXVTMenu: TMenultem;
RaspredXVMenu: TMenultem;
DechanMenu: TMenultem;
EnergyMenu: TMenultem;
FileMenu: TMenultem;
SaveResultsMenu: TMenultem;
MenuRazdelitell: TMenultem;
ExitMenu: TMenultem;
ToolBarl: TToolBRar;
ToolButtonl: TToolButton;
U2dPlotBtn: TBitBtn;
RaspredBtn: TBitBtn;
XtBtn: TBitBtn;
EnergyBtn: TBitBtn;
Bevell: TBevel;
Bevel2: TBevel;
LabelGrad: TLabel;
OpenTrjMenu: TMenultem;
RestartMenu: TMenultem;
MenuRazdelitel2: TMenultem;
LabelProton: TLabel;
SolveNextBtn: TBitBtn;
AutoMenu: TMenultem;
PrintDialogl: TPrintDialog;
Timerl: TTimer;
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MenulO00ToNormal: TMenultem;

DechanBtn: TBitBtn;

RestartBtn: TBitBtn;

OpenFileBtn: TBitBtn;

SaveResultsBtn: TBitBtn;

HelpBtn: TBitBtn;

AddTrBtn: TBitBtn;

ToolButton2: TToolButton;

ToolButton7: TToolButton;

ToolButton8: TToolButton;

CBCrystal: TComboBox;

CBPloskost: TComboBox;

CBApproximation: TComboBox;

CBLnucl: TComboBox;

Gaugel: TGauge;

ToolButton3: TToolButton;

Bevel3: TBevel;

ReportMemo: TMemo;

procedure OnCreate (Sender: TObject);

procedure SolveTrBtnClick(Sender: TObject);

procedure AddTrBtnClick(Sender: TObject);

procedure LEEnergyTChange (Sender: TObject);

procedure RaspredBtnClick (Sender: TObject);

procedure FormClose (Sender: TObject; wvar Action: TCloseAction);

procedure XtBtnClick (Sender: TObject);

procedure EnergyBtnClick (Sender: TObject);

procedure LabeledEditlMouseMove (Sender: TObject; Shift: TShiftState; X,

Y: Integer);

procedure LEnxChange (Sender: TObject);

procedure AboutMenuClick (Sender: TObject);

procedure SaveResultsMenuClick (Sender: TObject);

procedure ExitMenuClick (Sender: TObject);

procedure U2dPlotBtnClick(Sender: TObject);

procedure OpenTrjMenuClick (Sender: TObject);

procedure RestartMenuClick(Sender: TObject);

procedure LabelProtonClick (Sender: TObject);

procedure lLabeledEdit2MouseMove (Sender: TObject; Shift: TShiftState; X,

Y: Integer);

procedure SolveNextBtnClick (Sender: TObject);

procedure AutoMenuClick (Sender: TObject);

procedure TimerlTimer (Sender: TObject);

procedure MenulOO0ToNormalClick (Sender: TObject);

procedure DechanBtnClick (Sender: TObject);
private

{ Private declarations }

procedure ReadSettings;

procedure DefaultSettings;

procedure WriteSettings;

procedure SolveNextlLayer;

procedure SaveResults (SaveFile: String; NoSaveEnergy: Boolean);
public

{ Public declarations }

procedure Zapolnenie;

procedure LoadTrjFormFile (FileWithTrjs: String);

procedure Archiv7Zip (FileForArhiv: String);

procedure SavelO00 (FileForSavelO00: String);

procedure SavelO00ToNormal (FileWithSavel000: String; nl000s: integer);

procedure ProcessingSavel(000 (FileForProcessing: String);
end;

TAllTraject=object
Traject:array of OneTrajectory;
CntOfTraject: integer;
constructor Init(ser:PSeriaObj;dep Start,depth:double;NodeCnt:integer);
destructor Done;
procedure SolveAll;
end;

procedure AutomaticSolve;
procedure RedErrors (ObjLE: TLabeledEdit; Cond: String);
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var
Forml: TForml;
Trajects: TAllTraject;

implementation

uses GraphU, Dechanneling, ChartXVT, RaspredV, RaspredE,
MonteCarloDlg, OrientZav, Automatica;

{SR *.dfm}

Procedure TAllTraject.SolveAll;
var
i:integer;
begin
Forml.Gaugel.MaxValue:=CntOfTraject;
for i:=0 to (CntOfTraject-1) do
with Traject[i] do
begin
While not Solved do Solve;
Forml.Gaugel.Progress:=i+1;
end;
FormRaspredE.Gauge3.Progress:=0;
end;

constructor TAllTraject.Init (ser:PSerialObj;dep Start,depth:double;NodeCnt:integer);
var

i,j,k: integer;

x,v: double;

begin
k:=-1;
Randomize;

CntOfTraject:=ser”.Al1TrCnt;
SetLength (Traject,CntOfTraject);

if NormV=True then RandomGauss.InitGauss (CntOfTraject,
ser”.Seria[0].vlst,ser”.Seria[0].v2nd);
for i:=0 to (ser”.SeriaCnt-1) do
begin
if (ser”.Serial[i].count > 1) then
for j:=1 to ser”.Seria[i].count do
begin
inc (k) ;
x:=ser”.Seria[i].xlst+(j-1)*(ser”.Serial[i].x2nd-ser”.Serial[i].x1lst)
/ (ser”.Seria[i].count-1);
if NormV=False
then
v:i=ser”.Seria[i].vlst+(j-1)*(ser”.Seria[i].v2nd-
ser”.Seria[i].vlst)/ (ser”.Seria[i].count-1)
else v:=RandomGauss.GetGauss (k) ;
//v:=RandG (ser”.Seria[i] .vlst,ser”.Seria[i].v2nd);
Traject[k].Init (dep Start,depth,NodeCnt,v,x);
end
else
begin
inc (k) ;
Traject[k].Init (dep Start,depth,NodeCnt,
ser”.Serial[i].vlst,ser”.Seria[i].xlst);
end;
end;

if NormV=True then Finalize (RandomGauss.v_Gauss);
end;

destructor TAllTraject.Done;

var
k: integer;

begin
for k:=0 to (CntOfTraject-1) do Traject[k].Done;
Finalize (Traject);

end;
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procedure TForml.SolveTrBtnClick (Sender: TObject);
var
cnt, code: integer;
dep: double;
s: String;
begin
s:=Editl.Text; Vval (s, Curv, code) ; Curv::CurV*d_small/Sqr(epsilon);
s:=Edit2.Text; Val (s, kt, code) ;
s:=LabeledEditl.Text; Val(s,glubina,code);

if Forml.ChBoxSys5.Checked=False then

begin
s:=LabeledEditl.Text; Val (s,dep, code) ;
s:=LabeledEdit2.Text; Val (s, cnt, code) ;

dep Start:=0;
SolveSysSbDE:=False;

Gaugel.BackColor:=clYellow; Gaugel.ForeColor:=clBlue; Gaugel.Progress:=0;
StartTime:=Now;
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +'] PacuéTr Hauar

'"+DateTimeToStr (StartTime)) ;
ReportMemo.Repaint;
Trajects.Init (@GAllSeria,dep Start,dep Start+dep,cnt);
Trajects.SolveAll;
Gaugel.BackColor:=clBtnFace;
Finalize (Energy Start); Finalize (Energy Last);
SetLength (Energy Start,Trajects.CntOfTraject);
SetLength (Energy Last,Trajects.CntOfTraject);
SolveNextBtn.Enabled:=True;
if AutoSolve=True then AutomaticSolve;
WorkTime:=Now-StartTime;
ReportMemo.Lines.Add (' ['+TimeToStr (Now)
+'] Pacuyé€T OKOHYEH, BHIIOJIHEH 3a BpPeMA
+TimeToStr (WorkTime) ) ;

A\l

end
else
begin
MonteCarloDlgForm.Visible:=True; MonteCarloDlgForm. Show;
end;
end;

procedure TForml.SolveNextBtnClick (Sender: TObject);

begin
StartTime:=Now;
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +'] Pacuér crenyomero cjos HauaT '

+DateTimeToStr (StartTime)) ;

ReportMemo.Repaint;

SolveNextLayer;

if AutoSolve=True then AutomaticSolve;

WorkTime:=Now-StartTime;

ReportMemo.Lines.Add (' ['+TimeToStr (Now)
+'] PacuéT OKOHUYEH, BHIIOJIHEH 3a BpeMs
+TimeToStr (WorkTime)) ;

v

end;

procedure TForml.SolveNextLayer;
var
i, cnt, code, Last: integer;
dep: double;

s: String;
LastXV _arr: array of array of double;
begin
s:=Editl.Text; Val (s,Curv,code); Curv:=Curv*d small/Sqr (epsilon);

s:=Edit2.Text; val (s, kt,code) ;
s:=LabeledEditl.Text; Val(s,glubina,code);

s:=LabeledEditl.Text; Val (s,dep, code) ;
s:=LabeledEdit2.Text; Val (s, cnt, code) ;
Gaugel.BackColor:=clWhite; Gaugel.ForeColor:=clMoneyGreen;

Gaugel.Progress:=0;
SetLength (LastXV arr,Trajects.CntOfTraject,7);
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for i:=0 to Trajects.CntOfTraject-1 do
begin
Last:=Trajects.Traject[i] .NodeCount-1;
LastXV_arr([i,0]:= Trajects.Traject[i].x arr[Last];
LastXV arr[i,1l]:= Trajects.Traject[i].v arr[Last];
LastXV _arr[i,2]:= Trajects.Traject[i].MA arr[Last];
LastXV arr[i,3]:= Trajects.Traject[i].MB arr[Last];
] ] ]
] ]
] ]

I

Lastxv:arr[i,4 := Trajects.Traject[i].MC arr[Last
LastXV_arr[i,5]:= Trajects.Traject[i].tminO;
LastXV _arr[i,6]:= Trajects.Traject[i].tmax0;

end;

dep Start:=Trajects.Traject[0].t arr[Trajects.Traject[0].NodeCount-1];
dep:=dep+dep Start;

Str(dep Start:6:3,s); LEGraphT0.Text:=s;
Str(dep:6:3,s); LEGraphTLast.Text:=s;

Trajects.Init (€GAllSeria,dep Start,dep,cnt);

for i:=0 to Trajects.CntOfTraject-1 do

Trajects.Traject[i].tmin0:=LastXV arr[i,5];
Trajects.Traject[i] .tmax0:=LastXV arr([i,6];
Energy Start[i]:=Energy Last[i];

begin
Trajects.Traject[i].x arr([0] :=LastXV _arr[i,0];
Trajects.Traject[i].v arr[0]:=LastXV arr[i,1];
Trajects.Traject[i] .MA arr[0]:=LastXV arr[i,2];
Trajects.Traject[i].MB arr[0]:=LastXV arr[i,3];
Trajects.Traject[i] .MC arr[0]:=LastXV arr[i,4];
[
[

end;
Finalize (LastXV _arr); Trajects.SolveAll;
Gaugel.BackColor:=clBtnFace;

end;

procedure TForml.AddTrBtnClick (Sender: TObject);
begin

Form2.Visible:=true; Form2.Show;
end;

procedure TForml.LEEnergyTChange (Sender: TObject); // V3MeHeHMe NHapaMeTpPOB:

var // TJIOCKOCTL, MNPUBIMXEHNE,
s: String; // Lnucl, k, 1, Z1, MassOfIon,
DelThGrad, DelThEps: double; // EnergyT, DelTh (s rpaxn.)
code: integer;

begin

SolveTrBtn.Enabled:=False; //IlpM HeNpaBMUJILHOM 3amaHuu "pacué&r rTpaexkTopuin"
// ocTaércsa HeIOCTYIIHBM
Crystal:=CBCrystal.Text; //BrIGOP KpucCTasia
InitCrystal;

Ploskost:=CBPloskost.Text; //BeOOp IMJIOCKOCTM
if CBLnucl.ItemIndex=1 then LnuclGemmell:=False else LnuclGemmell:=True;

if CBApproximation.ItemIndex=1 then // BriGop HOpuOIIMXEHMUs [IOTEHIMaa
begin // (Approximation)
Approximation:='Doil-Terner';
InitDoyle;
end
else
Approximation:="'Molier';

s:=LEortL.Text; //UYTenmue 3HaueHMa L

Val(s,1l,code);
if code<>0 then exit; //B ciyuyae ommb6KM - BEIXOI M3 HOpolenype (end)
s:=LEortK.Text; //UreHue sHadeHud K: JoikxHO OHITHL <> 0

Val (s, k,code) ;
if (code<>0) or (k=0) then exit;
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s:=LEZ1.Text; //UYreHue =3HadueHus Z1

Val (s, %1, code);
if (code<>0) then exit;

if 71>0 then Znak Z1:=1 else Znak Zl:=-1;
721 :=abs(z1);

InitPloskost; // 5ra mponemypa 3amaér X stj, Y stj, Z stj, ax, ay, az, XUmin,
// coorBeTcTBylmME BEOPAHHOM MJIOCKOCTH

s:=LEMassOfIon.Text; //Macca yacTuUel B a.e€.M. OOJIXKHA OeTh >= 0

Val (s,MassOfIon, code);
if (code<>0) or (MassOfIon<=0) then exit;

MassOfIon:=MassOfIon*mOc2; //T.x. B pacuérax MUCIOJb3yeTCs Macca B 5B

s:=LEEnergyT.Text; //3Heprus 'T' - KMHETMUYECKAs SHEPTUS YaCTULE
Val (s, EnergyT, code) ;
if (code<>0) or (EnergyT<1000) then exit;

epsilon:=sqrt (abs (Vmax/ (EnergyT+MassOfIon/ (1+MassOfIon/EnergyT)))); //eps
Str (epsilon,s); LEEpsilon.Text:=s;
s:=LEDelThGrad.Text; //DelTh B rpamycax

Val (s, DelThGrad, code) ;
if code<>0 then exit;

LEDelThGrad.Hint:="'Yronm k uenouke = '+#13+FloatToStr (DelThGrad)+' Ipaxn.';
DelThEps:=DelThGrad*Pi/ (epsilon*180); //DelTh: Tpanycel ——> eps

Str (DelThEps, s);

LEDelThEps.Text:=s; //3uauenne DelThEps

LEDelThEps.Hint:="'delTh = '"+#13+s+' x eps'+#13+'="

+FloatToStr (DelThEps)+' x eps';
DeltaTheta:=DelThEps*epsilon; //T.kx. B pacérax MCIOJIL3yeTCs Takoe 3HaueHue

InitConstants;

SolveTrBtn.Enabled:=True;

Forml.Caption:="'Pacuér TpaexkTopur uyactuu c Zl= '+IntToStr (Z1l)
+', Mmaccomm = '+FloatToStr (MassOfIon/mOc2)+' a.e.Mm.'
+' B nyockocTm '+Ploskost+' xpucrasna '+Crystal;
end;
procedure TForml.LEnxChange (Sender: TObject); // UsmeHneHue 'nx'
var

String;
code, nxNew: integer;

begin

s:=LEnx.Text;

Val (s, nxNew, code) ;
if code<>0 then exit;

nxRange:=nxNew;
LEnx.EditLabel.Caption:="'nx="+IntToStr (nxRange) ;
Forml.LEEnergyTChange (Forml) ;

end;

procedure TForml.LabeledEditlMouseMove (Sender: TObject; Shift: TShiftState;

X, Y: Integer); // BchnneBapomas MNOOCKas3Ka: [IOKas3BBaeT IUVIyOMHY B AHT.

var

String;
code: integer;
gl: double;

begin

s:=LabeledEditl.Text; Val(s,gl,code);
if code<>0 then exit;
gl:=gl*d small/epsilon; Str(gl,s);

LabeledEditl.Hint:="T'nybuHa: '+LabeledEditl.Text+' Tay'+#13
+s+' Aur.='+#13+'= '"+FloatToStr(gl)+' Aur.'+#13
+'= '"+FloatToStr (gl/1E7)+"' mMm.';

end;

procedure TForml.LabeledEdit2MouseMove (Sender: TObject; Shift: TShiftState;
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X, Y: Integer); // BchnjmBawomas Monckaska: NOKa3HBaeT KOJ-BO Y3JIOB,

var // TDanybuHYy B Tay M AHT.,
gl: double; // mar mno TyyOMHE B Tay U AHT.
nuzlov, code: integer;

begin

Val (LabeledEdit2.Text,nuzlov, code) ;

if (code<>0) or (nuzlov<3) then begin LabeledEdit2.Hint:='???'; exit; end;
Val (LabeledEditl.Text,gl, code);

if code<>0 then begin LabeledEdit2.Hint:='???'; exit; end;

if SolveTrBtn.Enabled=False then begin LabeledEdit2.Hint:='???"'; exit; end;

LabeledEdit2.Hint:='Kom-Bo y=3yi0B = '+IntToStr (nuzlov)+#13+#13
+'Tnybura = '+FloatToStr(gl)+' Tay = '+#13
+' = "+FloatToStr(gl*d small/epsilon)+' Anr.'+#13
+' = '+FloatToStr (gl*d small/epsilon/1E7)+' mm.'+#13+#13
+'llar = "+FloatToStr(gl/ (nuzlov-1))+' may = "+#13
+' = '+FloatToStr (gl*d small/epsilon/ (nuzlov-1))+' AHT.';
end;

procedure TForml.LabelProtonClick (Sender: TObject);

begin // YcraHaBimBaeT Z1 M m IJig NPOTOHA
LEZ]1.Text:="1"; LEMassOfIon.Text:='1.00727647";
end;

procedure TForml.ReadSettings; //Ilpouenypa uTenusa daria C HACTPOMKaAMU

var // BanuceBaeT HACTPOMKM B Maccup Settings[i]
i: integer; // wnu obpamaercsa Kk mnpouenype DefaultSettings
Text: String; // nja BOCCTAHOBJIEHMS MaccuiBa Settings MmO yMOJIYAHMUIO.
SetEd: TextFile;
begin
DefaultSettings;
try

Text:=ExtractFilePath (paramstr (0));
Text:=Text+'SetEd.txt"'; AssignFile (SetEd, Text) ;
Reset (SetEkd) ;
For i:=1 to Length(Settings) do Readln (SetEd, Settings[i]);
CloseFile (SetEd) ;
except
Application.MessageBox ('T.x. dawmn SetEd.txt HemocTynex, '+#13+#13
+'6ynyT HNpMMeHeHBE yCTaHOBKM'+#13+#13
+'nmo ymojuaHmo',
'Traject.exe - IIpoGneme',MB IconWarning) ;
end;
end;

procedure TForml.DefaultSettings; // BoccraHaeimuBaeT MaccuB Settings

begin // MO yMOJIUaHMUI:
Settings[1]:='"-0.375"; Settings([2]:="-1.4";
Settings[3]:='0.375"; Settings[4]:="'1.4";
Settings[5]:='5"; Settings[6]:="1";
Settings[7]:='500"; Settings[8]:="1E+6"';
Settings[9]:="1"; Settings[10]:="'1";
Settings[11]:="'1.00727647"; Settings[12]:='0";
Settings[13]:='-1000"; Settings[14]:='1000";
Settings[15]:="'1"; Settings[16]:='0";
Settings[17]:='0"; Settings[18]:='0";
Settings[19]:="'156.871"; Settings[20]:='65.775";
Settings[21]:='2192"; Settings[22]:="'742";
Settings[23]:="'40"; Settings[24] :="'ChBoxSys5=True';
Settings[25]:='0"; Settings[26]:="'150";
Settings[27]:='0.073739403"'; Settings[28]:='0.141421356";
Settings[29]:='0,01843485075"; Settings[30]:='0,035355339"';
Settings[31]:="'-5"; Settings[32]:='5";
Settings[33]:='0,001"; Settings[34]:='0,1";
Settings[35]:='0,00"; Settings[36]:="'1,00";
Settings[37]:='0,02"; Settings[38]:='0";
Settings[39]:="'1"; Settings[40]:="'-1";
Settings[41]:="'1"; Settings[42]:='0";
Settings[43]:="'1"; Settings[44] :='ChBoxAngstrem=True';
Settings[45] :='ChBoxRoe(O7=False’'; Settings[46] :='ChBoxGammaDeltha=True';
Settings[47]:='0"; Settings[48] :='ChBDecShow=False';
Settings[49] :='ChBAngstrem=True'; Settings[50] :='ChBeVAngstrem=False';
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Settings[51]:='0,01"; Settings[52]:='0";

]
Settings[53]:="'100"; Settings[54] :="'ChBGisteVAng=True';
Settings[55]:="'-1"; Settings[56]:="'1";
Settings[57]:='0"; Settings[58]:="'1";
Settings[59]:="'1000"; Settings[60] :='CBAngstrem=True';
Settings[61] :='CBLeaveDec=False'; Settings[62] :="'ChBoxNoExceedMmax=True';
Settings[63] :='ChBoxCombineRozigrish=True'; Settings[64]:='ChBoxSolveME=False';
Settings[65]:="1"; Settings[66]:="'1";
Settings[67]:="'1"; Settings[68]:="'1";
Settings[69] :='CheckBoxDec=False'; Settings[70] :='CheckBoxAngstrem=True';
Settings[71] :="AutoScaleMorgunGraph=True'; Settings[72]:='500";
Settings[73]:='0"; Settings[74]:='0";
Settings[75] :="'LnuclGemmell=True'; Settings[76]:='0"
Settings[77]:='0"; Settings[78]:="'1";
Settings[79]:='0.01"; Settings[80]:='0";
Settings[81] :="'ChBoxNormGistEL=True'; Settings[82] :="'ChBoxDecELGlAng=True';
Settings[83] :='UxxForSolverO=False'; Settings[84]:="'100";
Settings[85] :="'ChBoxTAngTau=True'; Settings[86] :="'ChBoxNormDec=False';
Settings[87] :='UxxForSolver3D=False'; Settings[88] :='PeriodPoX=True';
Settings[89] :="ChBoxWithhE=False'; Settings[90]:='0";
Settings[91] :="'NormV=False'; Settings[92]:="'1000";
Settings[93]:="'100";

end;

procedure TForml.Zapolnenie; //mpouemypa 3amnoJjiHgeT OaHHEMM bopMy Forml
begin
LabeledEditl.Text:=Settings[6]; LabeledEdit2.Text:=Settings[7];
LEEnergyT.Text:=Settings[8]; LEDelThGrad.Text:=Settings[9];
LEZ1l.Text:=Settings[10]; LEMassOfIon.Text:=Settings[11l];
CBPloskost.ItemIndex:=StrToIntDef (Settings[12],0);
LEortk.Text:=Settings([15]; LEortl.Text:=Settings[16];
Editl.Text:=Settings[17]; Edit2.Text:=Settings[18];
LEnx.Text:=Settings[23];
CBApproximation.ItemIndex:=StrToIntDef (Settings[25],0);
if Settings[24]='ChBoxSys5=True'

then ChBoxSys5.Checked:=True else ChBoxSys5.Checked:=False;
if Settings[75]='LnuclGemmell=True'
then LnuclGemmell:=True else LnuclGemmell:=False;

CBCrystal.ItemIndex:=StrToIntDef (Settings[90],0);
LEEnergyTChange (Forml) ;
end;

procedure TForml.OnCreate (Sender: TObject);
begin
nxRange:=40; dep Start:=0;

ReadSettings; Zapolnenie;
SavePictureDialogl.DefaultExt:="*.emf';
SavePictureDialogl.Filter := 'Win32 Enchanced Metafiles (*.emf) |*.emf';
Label3.Caption:=Chr ($B4)+Chr ($65) ;

Application.HintHidePause:=10000;

LEMassOfIon.Hint:="'Macca HajeTawmero MoHa B a.e.M.'+#13
+']l a.e.m. = "+FloatToStr (mOc2)+' »B'+#13
+'nna nporoHa m = 1.00727647 a.e.Mm.';

Editl.Hint:='3anmauHoe 3mechb umciyo *d / eps”2'+#13+
'Curv = 0 - @Ojnsg npaMoTo KpucTajiaa, '+#13+
'Curv = 7E-11 - nmong Rusrmba = 148 cm';

ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] Bcé B nopsazkxe!');
end;
procedure TForml.WriteSettings; // Tlpouemypa cocTaBjgeT Maccup Settings
begin

Settings(1l
Settings|[3

:=Form2.LabeledEditl.Text; Settings[2] :=Form2.LabeledEdit2.Text;
:=Form2.LabeledEdit3.Text; Settings[4]:=Form2.LabeledEdit4.Text;
Settings[5] :=Form2.LabeledEdit5.Text; Settings[6] :=Forml.LabeledEditl.Text;
Settings[7] :=Forml.LabeledEdit2.Text; Settings[8] :=Forml.LEEnergyT.Text;
Settings[9] :=Forml.LEDelThGrad.Text; Settings[10] :=Forml.LEZ1l.Text;
Settings[1l1l]:=Forml.LEMassOfIon.Text;

Settings[12] :=IntToStr (Forml.CBPloskost.ItemIndex) ;

Settings[13]:="'-1E10'; Settings([14]:='1E10"';

Settings[15] :=Forml.LEortk.Text; Settings[1l6] :=Forml.LEortl.Text;
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Settings[17] :=Forml.Editl.Text; Settings[18] :=Forml.Edit2.Text;
Settings[19]:="'1"; Settings[20]:='1l"'; Settings[21]:='1l"'; Settings[22]:='1";
Settings[23] :=Forml.LEnx.Text;
if Forml.ChBoxSys5.Checked=True

then Settings[24]:='ChBoxSys5=True'

else Settings[24]:='ChBoxSysb5=False';

Settings[25] :=IntToStr (Forml.CBApproximation.ItemIndex) ;
Settings[26] :=MonteCarloDlgForm.LabeledEditl.Text;
Settings[27] :=MonteCarloDlgForm.LabeledEdit2.Text;
Settings[28] :=MonteCarloDlgForm.LabeledEdit3.Text;
Settings[29] :=FormRaspredV.LEMAmin. Text;

Settings[30] :=FormRaspredV.LEMCmin.Text;

Settings[31] :=FormRaspredV.LEXVot.Text;

Settings[32] :=FormRaspredV.LEXVdo.Text;

Settings[33] :=FormRaspredV.LEXVstep.Text;

Settings[34] :=FormRaspredV.LEhV.Text;

Settings[35] :=FormRaspredV.LECalcVot.Text;

Settings[36] :=FormRaspredV.LECalcVdo.Text;

Settings[37] :=FormRaspredV.LEhX.Text;

Settings[38] :=FormRaspredV.LECalcXot.Text;

Settings[39] :=FormRaspredV.LECalcXdo.Text;

Settings[40] :=FormRaspredV.LEVminGl.Text;

Settings[41] :=FormRaspredV.LEVmaxGl.Text;

Settings[42] :=FormRaspredV.LECalcGlot.Text;

Settings[43] :=FormRaspredV.LECalcGldo.Text;
if FormRaspredV.ChBoxAngstrem.Checked=True

then Settings[44]:='ChBoxAngstrem=True'

else Settings[44]:='ChBoxAngsterm=False';
if FormRaspredE.ChBoxRoe(O7.Checked=True

then Settings[45]:='ChBoxRoe(07=True' else Settings[45]:='ChBoxRoel7=False’';
if FormRaspredE.ChBoxGammaDeltha.Checked=True

then Settings[46] :='ChBoxGammaDeltha=True'

else Settings[46]:='ChBoxGammaDeltha=False';

Settings[47]:='0"; Settings[48] :="'ChBDecShow=False';
if FormRaspredE.ChBAngstrem.Checked=True

then Settings[49]:='ChBAngstrem=True' else Settings[49]:='ChBAngstrem=False';
if FormRaspredE.ChBeVAngstrem.Checked=True

then Settings[50] :='ChBeVAngstrem=True'

else Settings[50]:="'ChBeVAngstrem=False';

Settings[51] :=FormRaspredE.LEhE.Text;
Settings[52] :=FormRaspredE.LECalcEot.Text;
Settings[53] :=FormRaspredE.LECalcEdo.Text;
if FormRaspredE.ChBGisteVAng.Checked=True
then Settings[54] :='ChBGisteVAng=True'
else Settings[54]:="'ChBGisteVAng=False';
Settings[55] :=FormRaspredE.LEEminGl.Text;
Settings[56] :=FormRaspredE.LEEmaxGl.Text;
Settings[57] :=FormRaspredE.LECalcGlot.Text;
Settings[58] :=FormRaspredE.LECalcGldo.Text;
Settings[59] :=FormRaspredE.LERazreshSpectra.Text;
if FormDechanneling.CBAngstrem.Checked=True

then Settings[60] :='CBAngstrem=True' else Settings[60]:='CBAngstrem=False';
if FormDechanneling.CBLeaveDec.Checked=True

then Settings[61]:='CBLeaveDec=True' else Settings[61]:='CBLeaveDec=False';
if MonteCarloDlgForm.ChBoxNoExceedMmax.Checked=True

then Settings[62] :='ChBoxNoExceedMmax=True'

else Settings[62]:='ChBoxNoExceedMmax=False';
if MonteCarloDlgForm.ChBoxCombineRozigrish.Checked=True

then Settings[63]:='ChBoxCombineRozigrish=True'

else Settings[63]:='ChBoxCombineRozigrish=False';

Settings[64] :='ChBoxSolveME=False';

Settings[65] :=FormRaspredE.LEStepUpDownGistE.Text;

Settings[66] :=FormRaspredV.LEStepUpDownFxv.Text;

Settings[67] :=FormRaspredV.LEStepUpDownGistX.Text;

Settings[68] :=FormRaspredV.LEStepUpDownGistV.Text;
if FormChartXVT.CheckBoxDec.Checked=True

then Settings[69]:='CheckBoxDec=True' else Settings[69]:="'CheckBoxDec=False';
if FormChartXVT.CheckBoxAngstrem.Checked=True

then Settings[70]:='CheckBoxAngstrem=True'

else Settings[70]:="'CheckBoxAngstrem=False';

Settings[71] :="AutoScaleMorgunGraph=True';
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Settings[72]:="'500"; Settings[73]:='0"; Settings[74]:="'1";
if LnuclGemmell=True
then Settings[75]:='LnuclGemmell=True' else Settings[75]:='LnuclGemmell=False’';
Settings[76] :=IntToStr (FormGraphU.CBGraph.ItemIndex) ;
Settings[77] :=FormGraphU.LEXot.Text;
Settings[78] :=FormGraphU.LEXdo.Text;
Settings[79] :=FormGraphU.LEStepX.Text;
Settings[80] :=FormGraphU.LETst.Text;
if FormRaspredE.ChBoxNormGistEL.Checked=False

then Settings[81]:='ChBoxNormGistEL=False'
else Settings[81]:='ChBoxNormGistEL=True';
if FormRaspredE.ChBoxDecELGlAng.Checked=False
then Settings[82] :='ChBoxDecELGlAng=False'
else Settings[82]:='ChBoxDecELGlAng=True';
if UxxForSolver0O=True
then Settings[83]:='UxxForSolver0=True' else Settings[83]:='UxxForSolver(O=False';

Settings[84] :=MonteCarloDlgForm.LabeledEdit4.Text;
if MonteCarloDlgForm.ChBoxTAngTau.Checked=False

then Settings[85]:='ChBoxTAngTau=False' else Settings([85]:='ChBoxTAngTau=True';
if FormDechanneling.ChBoxNormDec.Checked=False
then Settings[86] :='ChBoxNormDec=False'
else Settings[86]:='ChBoxNormDec=True';
if UxxForSolver3D=True
then Settings[87]:='UxxForSolver3D=True'
else Settings[87]:='UxxForSolver3D=False';
if PeriodPoX=True
then Settings[88]:='PeriodPoX=True' else Settings([88]:='PeriodPoX=False';
if FormRaspredE.ChBoxWithhE.Checked=True
then Settings[89] :='ChBoxWithhE=True' else Settings([89]:='ChBoxWithhE=False';

Settings[90] :=IntToStr (Forml.CBCrystal.ItemIndex) ;
if NormvV=True
then Settings[91] :='NormV=True' else Settings[91]:='NormV=False';
Settings[92] :=FormRaspredE.LECenaKanala.Text;
Settings[93] :=FormRaspredE.LEStepSpectrak.Text;
end;

procedure TForml.FormClose (Sender: TObject; wvar Action: TCloseAction);
var

i: integer;

Text: String;

SetEd: TextFile;

begin
Finalize (Energy arr); Finalize(Energy Start); Finalize (Energy Last);
Trajects.Done; //Finalize (Trajects.Traject);
AllSeria.Done; //Finalize (AddTrjDialog.AllSeria.Seria);
FinalizeConst;

if LoadedTrj=True then begin
if Application.MessageBox (' Beuim ycrTaHOBIJIeHH HacTpomkm'+#13+' '+#13+
' u3 dpamsia Cc coxpaHEHHEMM'+#13+' '+#13+
' TpaexTopusaMu'+#13+"' "+#13+
'CoxpaHuUTh HacTpoMkmM B SetEd.txt?',
'dTo mejlaThb C HacTpowkamm?',
MB YesNo+MB IconQuestion) = mrNo then exit;
end;

WriteSettings;

try
Text:=ExtractFilePath (paramstr (0));
Text:=Text+'SetEd.txt"';
AssignFile (SetEd, Text) ;
Rewrite (SetEd) ;
For i1i:=1 to Length(Settings) do Writeln (SetEd, Settings[i]);
CloseFile (SetEd) ;
except {Ecau coxpaHuTb damyn SetEd.txt HeBO3MOXHO}
MessageDlg ('CoxpaHeHrue HaCTpPOeKk HeBO3MOXHO!',mtError, [mbOk],0);
end;
end;

// Banyck 'NpuIOXeHmi' :
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procedure TForml.U2dPlotBtnClick (Sender: TObject); // Tpabuxm dbyuxuwmit U, ro, ...

begin
FormGraphU.Visible:=True; FormGraphU.Show;
end;
procedure TForml.XtBtnClick (Sender: TObject); // Tpabuku TpaekTOpPWUl
var

i: integer;
Text, Sx, Sv: String;

begin
FormChartXVT.Visible:=True;
FormChartXVT.Show;
FormChartXVT.Gaugel.Progress:=0;
FormChartXVT.ListBoxl.Clear;

For 1:=0 to Trajects.CntOfTraject-1 do begin
Str(Trajects.Traject[i].x arr[0],Sx);
Str(Trajects.Traject[i].v_arr[0],Sv);

Text:="Tp.M '+IntToStr (i+l)+' (i='+IntToStr(i)+') | Xuau= '+Sx
+' | Vaau= '+Sv;
FormChartXVT.ListBoxl.Items.Add (Text) ;
FormChartXVT.LabelForAl1TrjClick (self);
FormChartXVT.LabelForAllUzelsClick (self);
end;
end;

procedure TForml.RaspredBtnClick (Sender: TObject); // Pacunpegmesienus no X m V
begin
FormRaspredV.Visible:=True;
FormRaspredV. Show;
FormRaspredV.LabelForAllTrjClick (self);
FormRaspredV.LabelForAllUzelsClick (self) ;
if Trajects.Traject[0] .NodeCount<=32767 then
begin
FormRaspredV.UpDownFxv.Max:=(Trajects.Traject[0] .NodeCount-1) ;
FormRaspredV.UpDownGistV.Max:=(Trajects.Traject[0] .NodeCount-1) ;
FormRaspredV.UpDownGistX.Max:=(Trajects.Traject[0] .NodeCount-1) ;
end
else
begin
FormRaspredV.UpDownFxv.Enabled:=False;
FormRaspredV.UpDownGistV.Enabled:=False;
FormRaspredV.UpDownGistX.Enabled:=False;
end;
end;

procedure TForml.EnergyBtnClick (Sender: TObject); // IoTepu sHepruUn
begin
FormRaspredE.Visible:=True;
FormRaspredE. Show;
FormRaspredE.LabelForAl1TrjClick (self);
FormRaspredE.LabelForAllUzelsClick(self);
if Trajects.Traject[0] .NodeCount<=32767 then
begin
FormRaspredE.UpDownGistE.Max:=(Trajects.Traject[0] .NodeCount-1) ;
FormRaspredE.UpDownGistE.Position:=(Trajects.Traject[0] .NodeCount-1) ;
FormRaspredE.UpDownSpectraE.Max:=(Trajects.Traject [0] .NodeCount-1) ;
FormRaspredE.UpDownSpectraE.Position:=(Trajects.Traject[0] .NodeCount-1) ;
end
else
begin
FormRaspredE.UpDownGistE.Enabled:=False;
FormRaspredE.UpDownSpectraE.Enabled:=False;
end;
end;

// MeHo:
procedure TForml.AboutMenuClick (Sender: TObject);

begin
FormAbout.Visible:=true; FormAbout.LEDate.Text:=DateToStr (Now) ;
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end;

procedure TForml.SaveResultsMenuClick (Sender: TObject);

var
Text: String;
NoSaveEnergy: Boolean;
begin
NoSaveEnergy:=False;

try
Str (Energy arr([0,1], Text);
except
if Application.MessageBox ('llpoOyeMsl C COXpaHeHMeM NoTepb 2HepTum'+#13+' "+#13+
'CoxpaHaTh 0e3 norepb sHeprum?',
'Coxpanenne: ', MB YESNO+MB ICONWARNING) = mrNo
then exit
else NoSaveEnergy:=True;
end;
SaveDialogl.DefaultExt:="xvt';
SaveDialogl.Filter := 'damnnm TpaekTopy XV (*.xvt) |*.XVT';
if SaveDialogl.Execute then
begin
Text:=SaveDialogl.FileName;
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] 3anuceBaeM TpaekTopum B damn '+Text);
ReportMemo.Repaint;
SaveResults (Text, NoSaveEnergy);
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] TpaekTopuM 3alMCaHEl HOPMAaJIbHO') ;
end;
end;
procedure TForml.SaveResults (SaveFile: String; NoSaveEnergy: Boolean);
var // Banmuch (coxpaHeHMe) pesyJbTaToB paboTe B OIuH bami:

i, ti, NumTrj, NumTrPerBun, code: integer;
Text: String;
SaveF: TextFile;

begin

Gaugel.BackColor:=clAqua; Gaugel.ForeColor:=clMaroon; Gaugel.Progress:=0;

Gaugel .MaxValue:=Trajects.CntOfTraject;

AssignFile (SaveF, SaveFile) ;
Rewrite (SaveF) ;

Writeln (SaveF, 'Save TRAJECTORIES XV 04-05"');
Writeln (SaveF, Length(Settings));

WriteSettings;

{BapmaHT coxpaHeHMs}

For i:=1 to Length(Settings) do Writeln (SaveF, Settings[i]);

if SolveMonteCarlo=True
then WritelLn (SaveF, 'SolveMonteCarlo=True')
else Writeln (SaveF, 'SolveMonteCarlo=False');

WriteLn (SaveF,Trajects.Traject[0].t arr[0]);

]
WriteLn (SaveF, Trajects.Traject[0].t arr[Trajects.Traject[0].NodeCount-1]);
]

Writeln (SaveF,Trajects.Traject[0].tau);
Writeln (SaveF, Trajects.Traject[0] .NodeCount) ;
Writeln (SaveF, Trajects.CntOfTraject);

WriteLn (SaveF, Form2.ListBox1l.Count);

NumTrj:=0;
For i:=0 to Form2.ListBoxl.Count-1 do
begin

Text:=Form2.ListBoxl.Items.Strings[i];
Delete (Text,Pos('T',Text),Length (Text))
Val (Text, NumTrPerBun, code) ;

Str((Trajects.Traject [NumTrj].x arr[0]), Text);
Str((Trajects.Traject [NumTrj].v _arr[0]), Text);
NumTzrj :=NumTrj+NumTrPerBun-1;

Str((Trajects.Traject[NumTrj].x arr[0]), Text);
Str((Trajects.Traject[NumTrj].v _arr[0]), Text);
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WriteLn (SaveF, Text) ;
WritelLn (SaveF, Text) ;

WritelLn (SaveF, Text) ;
WriteLn (SaveF, Text) ;



WritelLn (SaveF, NumTrPerBun) ;
NumTrj:=NumTrj+1;
end;
For i:=0 to (Trajects.CntOfTraject-1) do begin
for ti:=0 to (Trajects.Traject[i].NodeCount-1) do begin
WriteLn (SaveF, (Trajects.Traject[i].x arr([ti]));
Writeln (SaveF, (Trajects.Traject[i].v arr([ti]));
if (Trajects.Traject[i].MA_arr[ti]):O_
then WritelLn (SaveF, 0)
else WritelLn (SaveF, (Trajects.Traject[i].MA arr[ti]));
if (Trajects.Traject[i].MB arr[ti])=0
then WritelLn (SaveF, 0)
else WriteLn(SaveF, (Trajects.Traject[i].MB arr[ti]));
if (Trajects.Traject[i].MC arr[ti])=0
then WritelLn (SaveF, 0)
else WriteLn (SaveF, (Trajects.Traject[i].MC arr[ti]));

WriteLn (SaveF,0)

end;
Forml.Gaugel.Progress:=i+1;
end;
if NoSaveEnergy=False then
begin

WriteLn (SaveF, 'Save Energy arr');

For i:=0 to (Trajects.CntOfTraject-1) do begin
for ti:=0 to (Trajects.Traject[i].NodeCount-1) do begin

WriteLn (SaveF,Energy arr[i,ti]);
end;

end;

end;
WritelLn (SaveF, 'Save-T0O-MonteCarlo') ;

For i:=0 to (Trajects.CntOfTraject-1) do begin
Writeln (SaveF, Trajects.Traject[i].tmin0);
Writeln (SaveF,Trajects.Traject[i].tmax0);

end;

CloseFile (SaveF) ;
Gaugel.BackColor:=clBtnFace;
end;

procedure TForml.OpenTrjMenuClick (Sender: TObject) ;

var
Text: String;
begin
Opendialogl.DefaultExt:="'xvt';
Opendialogl.Filter := '®@ammiel TpaekTopy XV (*.xvt) |*.XVT';
if Opendialogl.Execute then
begin
Text:=Opendialogl.FileName;
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] OrxTpeBaeM Gamn '+Text);
ReportMemo.Refresh;
LoadTrjFormFile (Text) ;
ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] TpaekTopuM 3arpyXeHB HOPMAaJIbHO') ;
end;
end;

procedure TForml.RestartMenuClick(Sender: TObject); // COpoc TpaeKTopwMit
begin
if (Application.MessageBox (' Ilepezsanyck nporpammer' +#13+" "+#13+
' VYmangiorca Bce TpaekTopum'+#13+" "+#13+
'IpOOOJIXUTEL BHIIOJIHEHME ?',
'Restart ?°',
MB YesNo+MB IconQuestion) = mrNo) then exit;

Gaugel.Progress:=0;
Finalize (Energy arr); Finalize(Energy Start); Finalize (Energy Last);

Trajects.Done; AllSeria.Done;

AllSeria.Init (25,@Form2) ;
Form2.ListBoxl.Clear; Form2.ChBoxNormV.Checked:=False;

Trajects.CntOfTraject:=0;

ReportMemo.Lines.Add (' ['+TimeToStr (Now) +'] Restart ') ;
end;
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procedure TForml.ExitMenuClick (Sender: TObject);
begin

Forml.Close;
end;

// Ipyroe:

procedure RedErrors (ObjLE: TLabeledEdit; Cond: String);
var // Tpouenypa IOJis NPOBEPKM NPaABUIILHOCTM BBOIUMEIX 3HAUYESHUN
i, code: integer; // ecau HenpaBWJIbHEE 3HAYEHMs, TO BHOEJSAET MX KpPaCHBM
r: double;
S: String;
begin
ObjLE.Font.Color:=clRed;
try
S:=0bjLE.Text;
if Length(S)=0 then exit;

For i1i:=0 to Length(S) do if S[i]='.' then S[i]:=',"';
ObjLE.Text:=S; r:=StrToFloat (ObjLE.Text) ;
except
on EConvertError do exit;
end;
if (Cond='Integer') then
begin

Val (ObjLE.Text, i, code);
if code<>0 then exit;
r:=i;
end;
if (Cond='No <=0') and (r<=0) then exit;
ObjLE.Font.Color:=clBlack;
end;

procedure TForml.AutoMenuClick (Sender: TObject);
begin

AutomaticaForm.Visible:=True;

end;

procedure TForml.LoadTrjFormFile (FileWithTrjs: String);
Label
CloseSaveF;
var // Barpyska TpaekTopui u3 obaria:
i, j, ti, code, CntBunch, n tr, nuzlov, imax: integer;
Progress: integer;
dep, left, right, tau, xv: double;
SaveF: TextFile;
Text, Version: String;
t Start: array of double;
begin

if LoadedTrj=True then
begin
SetLength(t Start,Trajects.CntOfTraject);
For 1i:=0 to (Trajects.CntOfTraject-1) do
t Start[i]:=Trajects.Traject[i].t arr[0];
end;

Gaugel.BackColor:=clAqua;
Gaugel.Progress:=0;

AssignFile (SaveF,FileWithTrjs) ;
Reset (SaveF) ;

Readln (SaveF,Version) ;
if (Version<>'Save TRAJECTORIES XV 03-05")
and (Version<>'Save TRAJECTORIES XV 03-05+")
and (Version<>'Save TRAJECTORIES XV 04-05') then
begin
Application.MessageBox ('Yxa3aH HeBepHBII damin',
|l

'3arpyska ocTaHOBJIeHa !',
MB Iconstop);
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CloseFile (SaveF) ;
Gaugel.BackColor:=clBtnFace;
exit;
end;
DefaultSettings;
Readln (SaveF, Text) ;
if Text='+' then imax:=82
else imax:=StrTolnt (Text);
For i:=1 to imax do Readln (SaveF,Settings[i]);

Forml.Zapolnenie; FormGraphU. Zapolnenie; FormChartXVT.Zapolnenie;
FormDechanneling.Zapolnenie; FormRaspredV.Zapolnenie;
FormRaspredE.Zapolnenie; MonteCarloDlgForm. Zapolnenie;

Readln (SaveF, Text) ;
if Text='SolveMonteCarlo=True' then
begin
SolveSys5DE:=True;
SolveMonteCarlo:=True;
MonteCarloDlgForm.DoMonteCarloBtn.Font.Color:=clBlue;
MonteCarloDlgForm.DoNoMonteCarloBtn.Font.Color:=clBlack;
Val (Settings[26], Tmax MonteCarlo, code) ;
Val (Settings[84],Tmin MonteCarlo, code) ;
if Settings[85]='ChBoxTAngTau=True' then
begin
Tmax MonteCarlo:=Tmax MonteCarlo*epsilon/d small;
Tmin MonteCarlo:=Tmin MonteCarlo*epsilon/d small;
end;
Val (Settings[27],MA max, code);
Val (Settings[28],MC max,code);
FormRaspredV.LabelMAmax.Caption:='MA_max = '"+FloatToStr (MA max) ;
FormRaspredV.LabelMCmax.Caption:="MC max '+FloatToStr (MC max) ;
if Settings[62]:'ChBoxNoExceedeax=TrEe' B
then NoExceedMmax:=True
else NoExceedMmax:=False;
if Settings[63]='ChBoxCombineRozigrish=False'
then CombineRozigrish:=False
else CombineRozigrish:=True;
if Settings[64]='ChBoxSolveME=True'
then SolveME:=True
else SolveME:=False;
end
else
begin
SolveSys5DE:=True;
SolveMonteCarlo:=False;
MonteCarloDlgForm.DoMonteCarloBtn.Font.Color:=clBlack;
if Settings[24]='ChBoxSys5=True' then
begin
MonteCarloDlgForm.DoNoMonteCarloBtn.Font.Color:=clBlue;
if Settings[64]='ChBoxSolveME=True'
then SolveME:=True
else SolveME:=False;
end;
end;

if Settings[24]='ChBoxSys5=False'
then SolveSysSDE:=False;

if Version='Save TRAJECTORIES XV 04-05' then
begin
Readln (SaveF, Text); Val (Text,dep Start,code);
Readln (SaveF, Text) ;
end
else dep Start:=0;

Readln (SaveF, Text); Val (Text, tau, code);
Readln (SaveF, Text); Val (Text,nuzlov,code);
Readln (SaveF, Text); Val (Text,n tr,code);

Readln (SaveF, Text); Val (Text,CntBunch, code) ;

For i:=0 to CntBunch-1 do
begin
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ReadLn (SaveF, Text) ;
Val (Text, xv, code) ;
Text:=FloatToStr (xVv) ;
For j:=0 to Length (Text)do
if Text[jl=',' then Text[j]:='.';
Form2.LabeledEditl.Text:=Text;
ReadLn (SaveF, Text) ;
Val (Text, xv, code) ;
Text:=FloatToStr (xv) ;
For j:=0 to Length (Text)do
if Text[j]=',' then Text[j]:='.';
Form2.LabeledEdit2.Text:=Text;
ReadLn (SaveF, Text) ;
Val (Text, xv, code) ;
Text:=FloatToStr (xv) ;
For j:=0 to Length (Text)do
if Text[j]=',' then Text[j]:='.';
Form2.LabeledEdit3.Text:=Text;
ReadLn (SaveF, Text) ;
Val (Text, xv, code) ;
Text:=FloatToStr (xv) ;
For j:=0 to Length (Text)do

if Text[j]=',' then Text[j]:='.';
Form2.LabeledEdit4.Text:=Text;
ReadLn (SaveF, Text) ; Form2.LabeledEdit5.Text:=Text;
Form2.BitBtnlClick (self);
end;
Text:=LabeledEditl.Text; Val (Text,dep, code) ; glubina:=dep;

Gaugel .ForeColor:=clMaroon;

Gaugel.MaxValue:=n tr;

Trajects.Init (@GAllSeria,0,dep,nuzlov);

SetLength (t Start,Trajects.CntOfTraject);

Progress:=0;

For i:=(Trajects.CntOfTraject-n_tr) to (Trajects.CntOfTraject-1) do begin

for ti:=0 to nuzlov-1 do begin

Readln (SaveF, Text); Val(Text,Trajects.Traject[i].x arr[ti],code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].v_arr[ti],code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].MA arr([ti],code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].MB arr([ti], code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[1].MC arr[ti], code)
Readln (SaveF, Text) ;
Trajects.Traject[i] .t arr([ti]:=tau*(ti)+dep_ Start;

end;
t Start[i]:=dep_ start;
Progress:=Progress+l;
Forml.Gaugel.Progress:=Progress;

’

end;
if LoadedTrj=True then
begin
For i:=0 to (Trajects.CntOfTraject-1) do
Trajects.Traject[i] .t arr([0]:=t Start[i];
Finalize (t Start);
end;

SetLength (Energy Start,Trajects.CntOfTraject);
SetLength (Energy Last,Trajects.CntOfTraject);

Readln (SaveF, Text) ;

if Text='Save Energy arr' then
begin
SetLength (Energy arr,Trajects.CntOfTraject,nuzlov);
FormRaspredE.Gauge3.ForeColor:=clMaroon;
For i:=(Trajects.CntOfTraject-n tr) to (Trajects.CntOfTraject-1) do begin
for ti:=0 to nuzlov-1 do begin
Readln (SaveF, Text); Val (Text,Energy arr[i,ti],code);
end;
Energy Start[i]:=Energy arr([i,0]; Energy Last[i]:=Energy arr[i,nuzlov-1];
end;
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FormRaspredE.Gauge3.Progress:=100;
FormRaspredE.EnergyReady;
end

else if Text='SaveEnergy-Start-Last' then
begin
For i:=(Trajects.CntOfTraject-n tr) to (Trajects.CntOfTraject-1) do begin
Readln (SaveF,Text); Val (Text,Energy Start[i],code);
Readln (SaveF,Text); Val (Text,Energy Last[i],code);
end;
end

else
begin
Application.MessageBox ('T.x. B OTkpuBaeMoM OQaiye HeT'+#13+#13
+'DaHHEIX O HoTepsax 2Heprum'+#13+#13
+'npuMmeHseM HyJleBhHe HaudasybHele'+#13+#13
+'ycnoeua: Energy arr[i,0]=0",
'OBpaTuTe BHMMaHMe!',MB IconInFormation);

if Text='Save-TO-MonteCarlo' then
begin
For i:=(Trajects.CntOfTraject-n tr) to (Trajects.CntOfTraject-1) do begin
Readln (SaveF, Text); Val (Text,Trajects.Traject[1].tmin0,code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].tmax0,code);
end;
goto CloseSaveF;
end;

end;

Readln (SaveF, Text) ;
if Text='Save-TO-MonteCarlo' then
begin
For i:=(Trajects.CntOfTraject-n tr) to (Trajects.CntOfTraject-1) do begin
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].tmin0,code);
Readln (SaveF, Text); Val (Text,Trajects.Traject[i].tmax0,code);
end;
end
else
begin
For i:=(Trajects.CntOfTraject-n _tr) to (Trajects.CntOfTraject-1) do begin
Trajects.Traject[i] .tmin0O:=dep Start+dep;
Trajects.Traject[i].tmax0:=dep Start+dep;
end;
end;
CloseSaveF:
CloseFile (SaveF) ;
Form2.Zapolnenie;
ntr:=StrTolInt (Form2.LabeledEdit5.Text) ;
LoadedTrj:=True;
Gaugel.BackColor:=clBtnFace;
SolveNextBtn.Enabled:=True;
Str(dep Start:6:3,Text); LEGraphT0.Text:=Text;
Str((dep Start+dep):6:3,Text); LEGraphTLast.Text:=Text;
end;

procedure TForml.DechanBtnClick (Sender: TObject);

begin
FormDechanneling.Visible:=True;
FormDechanneling.Show;
FormDechanneling.ChBoxNormDec.Caption:="HopMypoBaTbs Ha KOJMUECTBO dYacTull'

+' ( No = '"+IntToStr (Trajects.CntOfTraject)+' )';

FormDechanneling.LENomTrjDo.Text:=IntToStr (Trajects.CntOfTraject-1);

end;

end.
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unit AddTrjDialog;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics,
Dialogs, StdCtrls, ExtCtrls, Constants, Buttons;

type
TForm2 = class (TForm)

LabeledEditl: TLabeledEdit;
StaticTextl: TStaticText;
LabeledEdit2: TLabeledEdit;
StaticText2: TStaticText;
LabeledEdit3: TLabeledEdit;
LabeledEdit4: TLabeledEdit;
LabeledEdit5: TLabeledEdit;
BitBtnl: TBitBtn;
BitBtn2: TBitBtn;
ListBoxl: TListBox;
Labell: TLabel;
AddTrOrientBtn: TBitBtn;
ChBoxNormV: TCheckBox;
procedure FormCreate (Sender: TObject);
procedure BitBtnlClick (Sender: TObject);
procedure BitBtn2Click (Sender: TObject);
procedure AddTrOrientBtnClick (Sender: TObject);
procedure ListBoxlClick(Sender: TObject);
procedure ChBoxNormVClick (Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
procedure Zapolnenie;
end;
PForm2="TForm2;

TSeriesProperties=record
x1lst,vlst:double;
x2nd, v2nd:double;
count:integer;
end;
PSeriesProperties="TSeriesProperties;

TSeriaObj=object
Seria:array of TSeriesProperties;
SeriaCnt:integer;
MaxCnt,AllTrCnt:integer;
Dlg:PForm2;
constructor Init(cn:integer;d:PForm2);
destructor Done;
Procedure AddlSeries (ser:PSeriesProperties);
function Execute:boolean;

end;

PSeriaObj="TSerialObj;

var
Form2: TForm2;
SeriesProperties:TSeriesProperties;
AllSeria:TSeriaObj;

implementation

uses AddTrOrientZav;

{$R *.dfm}

function TSeriaObj.Execute;

begin
Execute:=true;
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end;

procedure TSeriaObj.AddlSeries (ser:PseriesProperties);

begin
if

(SeriaCnt < MaxCnt)

begin

SeriaCnt
SeriaCnt

Seria[SeriaCnt
Seria[SeriaCnt
Seria[SeriaCnt]

Seria
Seria

[ ]
[ ]
[s ]
[ ]

then

.count:=ser”.count;
.xlst:=ser”.xlst;
.vlst:=ser”*.vlst;
.x2nd

:=ser”.x2nd;

.v2nd:=ser”.v2nd;

AllTrCnt:=All1TrCnt+ser”.count;

inc (SeriaCnt) ;

end;

end;

constructor TSeriaObj.Init(cn:integer;d:PForm2);

begin

SeriaCnt:=0;
AllTrCnt:=0;

Dlg:

=d;

MaxCnt:=cn;

SetLength (Seria, cn);

end;

destructor TSeriaObj.Done;

begin

Finalize (Seria);

end;

procedure

var

s:String;
cl,c2,c3,c4,c5:integer;

begin

with SeriesProperties do

begin

s:=LabeledEditl.

Text; val

TForm2.BitBtnlClick (Sender: TObject) ;

s,x1lst,cl);

(
s:=LabeledEdit2.Text; val (s,vlst,c2);
s:=LabeledEdit3.Text; val (s,x2nd,c3);
s:=LabeledEdit4.Text; val (s,v2nd, c4d) ;
s:=LabeledEdit5.Text; val (s, count, cbh) ;

ntr:=count;

end;
if (cl=0) and
begin

(c2=0)and (c3=0)and (c4=0)and (c5=0) then

AllSeria.AddlSeries (@SeriesProperties);
Form2.Visible:=false;

end;

s:=LabeledEdit5.

Text+' Tp.

+LabeledEditl.Text+"
+LabeledEdit3.Text+" v
+LabeledEdit2.Text+"
+LabeledEdit4.Text;
ListBoxl.Items.Add(s)

end;

procedure TForm2.BitBtn2Click (Sender: TObject);

begin

Form2.Visible:=false;

end;

procedure TForm2.Zapolnenie;

begin

LabeledEditl.Text:=Settings
LabeledEdit2.Text:=Settings
LabeledEdit3.Text:=Settings
LabeledEdit4.Text:=Settings
LabeledEdit5.Text:=Settings
if Settings[91]="'NormV=True

//mpolenypa BanojiHgeT HaHHEMM bopmy Form2
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then ChBoxNormV.Checked:=True
else ChBoxNormV.Checked:=False;
ChBoxNormVClick (self) ;
end;

procedure TForm2.FormCreate (Sender: TObject);
begin

Zapolnenie;

AllSeria.Init (25,@Q@Form2) ;
end;

procedure TForm2.AddTrOrientBtnClick (Sender: TObject) ;
begin
FormAddTrOrientZav.Visible:=True;
FormAddTrOrientZav.Show;
end;

procedure TForm2.ListBox1lClick (Sender: TObject);
var
Text: String;
begin
if ListBoxl.ItemIndex>(-1) then
begin
Text:=ListBoxl.Items.Strings[ListBoxl.ItemIndex];
ListBoxl.Hint:=Text;
end;
end;

procedure TForm2.ChBoxNormVClick (Sender: TObject);
begin
if ChBoxNormV.Checked=False
then
begin
LabeledEdit2.EditLabel.Caption:='Vor =';
LabeledEdit4.EditLabel.Caption:='Vmo ="';
NormV:=False;
end
else
begin
LabeledEdit2.EditLabel.Caption:='Vcp =';
LabeledEdit4.EditLabel.Caption:="'dV (cp.kxB.OTKJ.)
NormV:=True;
end;
end;

end.
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unit RandomGauss;
interface

uses
Math;

type
flp=function (x:double) :double;

var
Sigma Gauss, a Gauss, alpha Gauss, beta Gauss, epsilon Gauss: double;
n Gauss, itermax: integer;
PabTrap: double;
v_Gauss: array of double;
sigma2 Gauss: double;
sigmal22 Gauss: double; {1/ (2*sigma"2) }
slsqgrt2pi Gauss: double; {1/sigma*sqgrt (2pi)}
s13sqgrt2pi_ Gauss: double; {1/ (sigma”3)*sqrt (2pi)}
s15sqrt2pi Gauss: double; {1/ (sigma”5) *sqrt (2pi) }

function RhoGauss (v:double) :double;

function RhoGaussX (x:double) :double;

function RhoGaussXX (x:double) :double;

function NonLinF (x:double;k:integer) :double;

function NonLinFEulerMcLoren (x:double;k:integer) :double;
function NonLinFx (x:double;k:integer) :double;

function NonLinFxEulerMcLoren (x:double;k:integer) :double;
function IntegrateTrap(f:flp;a,b:double;nmax:integer) :double;
function IntegrateEBulerMcLoren (f,fl:flp;a,b:double;nmax:integer) :double;
procedure FindVEuler (k:integer);

procedure InitGauss(ntr: integer; a0, sigmaO: double);
procedure SolveGauss;

function GetGauss (k: integer): double;

procedure RandomeGauss;

implementation

function RhoGauss (v:double) :double;
begin

RhoGauss:=slsqrt2pi Gauss * exp (- sqr(v-a_Gauss) *sigmal22 Gauss );
end;

function RhoGaussX (x:double) :double;
begin

RhoGaussX:=(a_Gauss-x) *sl3sqrt2pi Gauss * exp (- sqr(x-a_Gauss) *sigmal22 Gauss );
end;

function RhoGaussXX (x:double) :double;

begin

RhoGaussXX:=(Sgr (a_Gauss-x)-sigma2 Gauss) *sl5sqrt2pi Gauss * exp(- sqgr(x-
a Gauss) *sigmal22 Gauss );
end;

function NonLinF (x:double;k:integer) :double;

begin
NonLinF:= 0.5* ( RhoGauss (v_Gauss[k-1]) + RhoGauss(x) )*
( x - v_Gauss[k-1]) - PabTrap/n_Gauss;
end;

function NonLinFEulerMcLoren (x:double;k:integer) :double;

begin
NonLinFEulerMcLoren:=NonLinF (x,k) + ( RhoGaussX(v_Gauss[k-1]) - RhoGaussX(x) )*
Sqgr( x - v_Gauss[k-1])/12;
end;

function NonLinFx (x:double;k:integer) :double;
begin
NonLinFx:= 0.5* ( RhoGauss (v_Gauss[k-1]) + RhoGauss(x) +
RhoGaussX (x)*( x - v_Gauss[k-1]));
end;
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function NonLinFxEulerMcLoren (x:double;k:integer) :double;

begin

NonLinFxEulerMcLoren:= NonLinFx (x,k) + ( 2* (RhoGaussX(v_Gauss[k-1]) - RhoGaussX(x))
+RhoGaussXX (x) *( x - v_Gauss[k-1]) )*( x - v_Gauss[k—l])/12;
end;

function IntegrateTrap(f:flp;a,b:double;nmax:integer) :double;
var
i:integer;
tmpI,dx,x:double;
begin
dx:=(b-a) /nmax;
x:i1=a;
tmpIl:=0;
for i:=1 to nmax do
begin
tmpl:=tmpI+0.5* (f(x)+f (x+dx)) *dx;
X :=x+dx;
end;
IntegrateTrap:=tmpI;
end;

function IntegrateEBulerMcLoren (f,fl:flp;a,b:double;nmax:integer) :double;
var
i:integer;
tmp, dx, x:double;
begin
dx:=(b-a) /nmax;
x:=a+dx;
tmp:=f (x);
for i:=2 to nmax-1 do
begin
X :=x+dx;
tmp:=tmp+f (x);
end;
IntegrateEulerMcLoren:=tmp+0.5* (f (a) +f (b) )+ (fl(a)-fl(b))/12;
end;

procedure FindVEuler (k:integer);
var
i:integer;
p,xk:double;
begin
xk:=v_Gauss[k-1];
1:=0;
repeat
inc (1) ;
p:= NonLinFEulerMcLoren (xk, k) /NonLinFxEulerMcLoren (xk, k) ;
xk:=xk - p;
until (i >= itermax) or (abs(p) < epsilon Gauss);
v_Gauss [k] :=xk;
end;

procedure InitGauss(ntr: integer; a0, sigmaO: double);

begin
sigma Gauss := sigmaO;
a Gauss := a0;
alpha Gauss := a Gauss - 3*sigma_ Gauss;
beta Gauss := a Gauss + 3*sigma Gauss;
n Gauss := ntr - 1;

itermax:=10; {MakCc. KOJI-BO MTepaluuii MeTonma HboTOHA}
epsilon Gauss:=1E-20;

SetLength (v_Gauss, (n_Gauss+1));

Sigma2 Gauss:=Sqr (sigma_ Gauss);

sigmal22 Gauss := 1/ (2*sigma2 Gauss);
slsqgrt2pi Gauss := 1/ (sigma_Gauss*sqrt (2*pi));
s13sqgrt2pi Gauss := 1/ (sigma_Gauss*sigma2 Gauss*sqrt (2*pi));
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sl5sgrt2pi Gauss := 1/ (sigma_Gauss*sqr (sigma2 Gauss) *sqrt (2*pi));
PabTrap:=IntegrateTrap (RhoGauss,alpha Gauss,beta Gauss,n_Gauss);

SolveGauss;
end;

procedure SolveGauss;
var
k: integer;
begin
v_Gauss[0] :=alpha Gauss;
for k:=1 to n Gauss do
begin
FindVEuler (k) ;
end;
RandomeGauss;
end;

function GetGauss (k: integer): double;
begin

Result:=v_Gauss[k];

end;

procedure RandomeGauss;
var
i, nn: integer;
vl: double;
begin
Randomize;
for i:=0 to n Gauss do
begin
nn:=Round (RandomRange (0, n_Gauss+1)) ;
vl:=v_Gauss[nn];

v_Gauss[nn]:=v_Gauss[i];
v_Gauss[i]:=v1l;
end;
end;
end.
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unit MonteCarloDlg;
interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Dialogs, StdCtrls, Buttons, ExtCtrls, AddTrjDialog, Constants;

type
TMonteCarloDlgForm = class (TForm)
Labell: TLabel;
LabeledEditl: TLabeledEdit;
DoMonteCarloBtn: TBitBtn;
DoNoMonteCarloBtn: TBitBtn;
CloseBtn: TBitBtn;
LabeledEdit2: TLabeledEdit;
LabeledEdit3: TLabeledEdit;
Label2: TLabel;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
ChBoxNoExceedMmax: TCheckBox;
ChBoxCombineRozigrish: TCheckBox;
Bevell: TBevel;
Bevel2: TBevel;
Bevel3: TBevel;
Labell0: TLabel;
ChBoxUxx0: TCheckBox;
LabeledEdit4: TLabeledEdit;
Labelll: TLabel;
Labeld: TLabel;
Label3: TLabel;
ChBoxTAngTau: TCheckBox;
Bevelb: TBevel;
Labell2: TLabel;
Labell3: TLabel;
ChBoxUxx3D: TCheckBox;
procedure DoMonteCarloBtnClick (Sender: TObject);
procedure DoNoMonteCarloBtnClick (Sender: TObject);
procedure CloseBtnClick(Sender: TObject);
procedure FormShow (Sender: TObject);
procedure FormCreate (Sender: TObject);
procedure ChBoxUxx0Click (Sender: TObject);
procedure ChBoxTAngTauClick (Sender: TObject);
procedure LabeledEditlChange (Sender: TObject);
procedure LabeledEdit4Change (Sender: TObject);
procedure ChBoxUxx3DClick (Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
procedure Zapolnenie;
end;

var
MonteCarloDlgForm: TMonteCarloDlgForm;

implementation
uses Trajectories, RaspredV;

{SR *.dfm}

procedure TMonteCarloDlgForm.DoMonteCarloBtnClick (Sender:

var
cnt,code: integer;
dep: double;
s: String;

begin

147

TObject) ;

Forms,



s:=Forml.LabeledEditl.Text; Val (s, dep, code) ;
s:=Forml.LabeledEdit2.Text; Val (s, cnt, code) ;

dep Start:=0;

Str(dep Start:6:3,s); Forml.LEGraphTO.Text:=s;
Str(dep:6:3,s); Forml.LEGraphTLast.Text:=s;

SolveSys5SDE:=True;
SolveMonteCarlo:=True;

if MonteCarloDlgForm.ChBoxNoExceedMmax.Checked=True
then NoExceedMmax:=True
else NoExceedMmax:=False;

if MonteCarloDlgForm.ChBoxCombineRozigrish.Checked=True
then CombineRozigrish:=True else CombineRozigrish:=False;

if MonteCarloDlgForm.ChBoxUxx3D.Checked=False
then UxxForSolver3D:=False else UxxForSolver3D:=True;

if MonteCarloDlgForm.ChBoxUxx0.Checked=False
then UxxForSolver(O:=False else UxxForSolver(Q:=True;

s:=LabeledEditl.Text;
Val (s, Tmax_ MonteCarlo, code); if code<>0 then exit;
if ChBoxTAngTau.Checked=True
then Tmax_MonteCarlo:=Tmax_MonteCarlo*epsilon/d_small;
s:=LabeledEdit4.Text;
Val (s, Tmin MonteCarlo, code); if code<>0 then exit;
if ChBoxTAngTau.Checked=True
then Tmin MonteCarlo:=Tmin_MonteCarlo*epsilon/d_small;

s::LabeledEdItZ.Text; Val (s,MA max,code) ; if code<>0 then exit;
s:=LabeledEdit3.Text; Val (s,MC max,code) ; if code<>0 then exit;
FormRaspredV.LabelMAmax.Caption:='MA max = '+FloatToStr (MA max) ;
FormRaspredV.LabelMCmax.Caption:='MC max = '+FloatToStr (MC max) ;
MonteCarloDlgForm.Visible:=False;

Forml.Gaugel.BackColor:=clYellow; Forml.Gaugel.ForeColor:=clBlue;

Forml.Gaugel.Progress:=0;
StartTime:=Now;
Forml.ReportMemo.Lines.Add (' ['+TimeToStr (Now)+"'] Pacuér Hauar
'"+DateTimeToStr (StartTime)) ;
Forml.ReportMemo.Repaint;
Trajects.Init (QGAllSeria,dep Start,dep,cnt);
Trajects.SolveAll;
Forml.Gaugel.BackColor:=clBtnFace;
Finalize (Energy Start); Finalize (Energy Last);
SetLength (Energy Start,Trajects.CntOfTraject);
SetLength (Energy Last,Trajects.CntOfTraject);
Forml.SolveNextBtn.Enabled:=True;
if AutoSolve=True then AutomaticSolve;
WorkTime:=Now-StartTime;
Forml.ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] PacuéT OKOHUEH, BHIIOJIHEH
Bpemsa '+TimeToStr (WorkTime)) ;
end;

procedure TMonteCarloDlgForm.DoNoMonteCarloBtnClick (Sender: TObject);
var

cnt,code: integer;

dep: double;

s: String;
begin
s:=Forml.LabeledEditl.Text; Val (s, dep, code) ;
s:=Forml.LabeledEdit2.Text; Val (s, cnt, code) ;
dep Start:=0;
Str(dep Start:6:3,s); Forml.LEGraphTO.Text:=s;
Str(dep:6:3,5s); Forml.LEGraphTLast.Text:=s;

SolveSysbDE:=True; SolveMonteCarlo:=False;
if MonteCarloDlgForm.ChBoxUxx3D.Checked=False
then UxxForSolver3D:=False else UxxForSolver3D:=True;
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if ChBoxUxx0.Checked=False
then UxxForSolver(O:=False else UxxForSolver(Q:=True;
MonteCarloDlgForm.Visible:=False;
Forml.Gaugel.BackColor:=clYellow; Forml.Gaugel.ForeColor:=clBlue;
Forml.Gaugel.Progress:=0;
StartTime:=Now;
Forml.ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] Pacuér Hauar
'+DateTimeToStr (StartTime) ) ;
Forml.ReportMemo.Repaint;
Trajects.Init (QAllSeria,dep Start,dep,cnt);
Trajects.SolveAll;
Forml.Gaugel.BackColor:=clBtnFace;
Finalize (Energy Start);
Finalize (Energy Last);
SetLength (Energy Start,Trajects.CntOfTraject);
SetLength (Energy Last,Trajects.CntOfTraject);
Forml.SolveNextBtn.Enabled:=True;
if AutoSolve=True then AutomaticSolve;
WorkTime:=Now-StartTime;
Forml.ReportMemo.Lines.Add (' ['+TimeToStr (Now) +"'] PacuéT OKOHUEeH, BHIIOJIHEH 3a
Bpemsa '+TimeToStr (WorkTime)) ;
end;

procedure TMonteCarloDlgForm.CloseBtnClick (Sender: TObject);
begin

MonteCarloDlgForm.Close;
end;

procedure TMonteCarloDlgForm.FormShow (Sender: TObject);

var
Text: String;
begin
Label9.Caption:="'= "+FloatToStr (Le);
if LnuclGemmell=True
then Text:='[Gemmell]'
else Text:='[2*1n(183/22"(1/3))1"';
Labell0.Caption:="'Lnucl '+Text+' = '+FloatToStr (Lnucl);
end;
procedure TMonteCarloDlgForm.Zapolnenie; //mpouenypa 3anojiHAET HOaHHEMU GopMmy
begin

LabeledEditl.Text:=Settings[26];
LabeledEdit2.Text:=Settings[27];
LabeledEdit3.Text:=Settings[28];
if Settings[62]='ChBoxNoExceedMmax=True'
then ChBoxNoExceedMmax.Checked:=True
else ChBoxNoExceedMmax.Checked:=False;
if Settings[63]='ChBoxCombineRozigrish=False'
then ChBoxCombineRozigrish.Checked:=False
else ChBoxCombineRozigrish.Checked:=True;
if Settings[83]='UxxForSolverO=True'
then ChBoxUxx0.Checked:=True
else ChBoxUxx0.Checked:=False;
LabeledEdit4.Text:=Settings[84];
if Settings[85]='ChBoxTAngTau=False'
then ChBoxTAngTau.Checked:=False
else ChBoxTAngTau.Checked:=True;
if Settings[87]='UxxForSolver3D=True'
then ChBoxUxx3D.Checked:=True
else ChBoxUxx3D.Checked:=False;
end;

procedure TMonteCarloDlgForm.FormCreate (Sender: TObject);
begin

Zapolnenie;
end;

procedure TMonteCarloDlgForm.ChBoxUxx0Click (Sender: TObject) ;
begin

if ChBoxUxx0.Checked=False then

begin
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UxxForSolver0O:=False;
if UxxForSolver3D=False
then Label5.Caption:='Uxx = U xx (x)' else Label5.Caption:="'Uxx = U xx (x,T)";
end
else
begin
UxxForSolver0:=True; Label5.Caption:="'Uxx = 0';
end;
end;

procedure TMonteCarloDlgForm.ChBoxUxx3DClick (Sender: TObject);
begin
if ChBoxUxx3D.Checked=False then
begin
UxxForSolver3D:=False;
if UxxForSolverO=False then Label5.Caption:="'Uxx
end
else
begin
UxxForSolver3D:=True;
if UxxForSolver(O=False then Label5.Caption:='Uxx = U xx (x,T)"';
end;
end;

U xx (x)';

procedure TMonteCarloDlgForm.ChBoxTAngTauClick (Sender: TObject);
begin
if ChBoxTAngTau.Checked=False then
begin
Label8.Caption:="Tay"'; Labelll.Caption:="Tay"';
end
else
begin
Label8.Caption:="AuT."'; Labelll.Caption:='Aur.';
end;
LabeledEditlChange (self); LabeledEdit4Change (self);
end;

procedure TMonteCarloDlgForm.LabeledEditlChange (Sender: TObject) ;
var

Doub: double;

Code: integer;

S: String;
begin

S:=LabeledEditl.Text;

Val (S, Doub, Code) ;

if (code<>0) then exit;

if ChBoxTAngTau.Checked=False

then Label8.Caption:='ray = '+FloatToStrF (Doub*d small/epsilon, ffGeneral, 6,3)+'
AHT.'

else Label8.Caption:='Aur. = '+FloatToStrF (Doub*epsilon/d small, ffGeneral, 6,3)+"'
Tay';
end;

procedure TMonteCarloDlgForm.LabeledEdit4Change (Sender: TObject);
var
Doub: double;
Code: integer;
S: String;
begin
S:=LabeledEdit4.Text;
Val (S, Doub, Code) ;
if (code<>0) then exit;
if ChBoxTAngTau.Checked=False

then Labelll.Caption:='ray = '+FloatToStrF (Doub*d small/epsilon, ffGeneral, 6,3)+'
AHT.'

else Labelll.Caption:='Aur. = '+FloatToStrF (Doub*epsilon/d small, ffGeneral,6,3)+"'
Tay';
end;
end.
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unit Solver;
interface

uses

Constants, Math;

type
DbArr=array of double;

OneTrajectory=object

t arr, v_arr, x arr,

MA arr, MB arr, MC arr: DbArr;

t Start, t Depth,

v_Start, x Start: double;

NodeCount: integer;

kx, kv, kMA, kMB, kMC: arrayl[l..4] of double;
Solved, CanSolve: boolean;

tau: double;

tmin0O, tmax0: double;

n, Nmax: integer;

constructor Init (start,depth:double;NodeCnt:integer;vst,xst:double);
destructor Done;

function RightForV(t,v,x:double) :double;
function RightForX(t,v,x:double) :double;
function RightFormA (a,b,c,x,t:double) :double;
function RightFormB(a,b,c,x,t:double) :double;
function RightFormC (a,b,c,x,t:double) :double;
Procedure Solve;

end;
Procedure CalcUxxD (x:double) ;

var

Uxx sol, Diff sol, De solME: double;

implementation

constructor OneTrajectory.Init (start,depth:double;NodeCnt:integer;vst,xst:double) ;
begin

t Start:=start; t Depth:=depth;

NodeCount :=NodeCnt;

v_Start:=vst; x_Start:=xst;

Solved:=false;

SetLength (t arr,NodeCount) ;
SetLength (v_arr,NodeCount) ;
SetLength (MB arr,NodeCount) ;
Nmax :=NodeCount-1;
tau:=(t_Depth-t Start)/Nmax;
v _arr[0]:=v _Start;
x arr[0]:=x_Start;
t arr[0]:=t Start;
MA arr[0]:=0; MB arr[0]:=0;
n:=0;
tminO:=t Start;
tmax0:=t Start;
CanSolve:=true;

end;

destructor OneTrajectory.Done;
begin
Finalize(t arr);
Finalize (MA arr);
end;

Finalize(x_arr);
Finalize (MB_arr);

SetLength (x_arr,NodeCount) ;
SetLength (MA arr,NodeCount) ;
SetLength (MC arr,NodeCount) ;

MC arr[0]:=0;

Finalize(v_arr);
Finalize (MC _arr);

function OneTrajectory.RightForV (t,v,x:double) :double;

begin

RightForV:=-Znak Z1*Usp x(x,t)/Vmax+Curv+kt*t;

end;

function OneTrajectory.RightForX(t,v,x:double) :double;

begin
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RightForX:=v;
end;

function OneTrajectory.RightFormA (a,b,c,x,t:double) :double;
begin

RightFormA:=2*b;
end;

function OneTrajectory.RightFormB(a,b,c,x,t:double) :double;
begin

RightFormB:=c-Uxx sol/Vmax*a;
end;

function OneTrajectory.RightFormC (a,b,c,x,t:double) :double;
begin

RightFormC:=Diff sol*CoefFormC-2*Uxx sol/Vmax*b;
end;

Procedure OneTrajectory.Solve;

begin
if SolveSysbDE=False then //PemeHre 6e3 BTOPHX MOMEHTOB (TOJIBKO yp—e€. IOBWKEHMS)
begin
While (n <= (Nmax-1)) and CanSolve do
begin
t arr[n+l]:=t arr[n]+tau;
kv[1l]:=RightForV(t arr[n],v_arr[n],x arr[n]);
kx[1]:=RightForX(t arr[n],v _arr[n],x arr[n]);

kv[2]:=RightForV(t arr[n]+tau/2,v_arr[n]+tau*kv[l]/2,x arr[n]+tau*kx[1]/2);
kx[2] :=RightForX(t_ arr([n]+tau/2,v_arr[n]+tau*kv[1l]/2,x arr[n]+tau*kx[1]/2);

kv[3]:=RightForV(t arr[n]+tau/2,v_arr[n]+tau*kv[2]/2,x arr[n]+tau*kx[2]/2);
kx[3]:=RightForX(t_arr[n]+tau/2,v_arr[n]l+tau*kv([2]/2,x arr[n]+tau*kx[2]/2);

kv[4]:=RightForV(t arr[n+l],v arr[n]+tau*kv[3],x arr[n]+tau*kx[3]);
kx[4]:=RightForX(t arr[n+l],v arr([n]+tau*kv[3],x arr[n]+tau*kx[3]);

V_arr[n+l]::V_arr[n]+tau*(kv[l]+2*kv[2]+2*kv[3}+kv[4})/6;
x_arr[n+l]:=x arr[nl+tau* (kx[1]+2*kx[2]+2*kx[3]+kx[4])/6;

MA arr[n+1]:=0; MB arr[n+l1]:=0; MC arr[n+1]:=0;

inc(n);
end;
if (n=Nmax) then Solved:=true;
end

else {if SolveSys5DE=True;} //PemeHue 5 yp-uuti. (Ha X, V UM BTOPHIE MOMEHTHI)
begin

Randomize;
While (n <= (Nmax-1)) and CanSolve do
begin
t arr[n+l]:=t arr[n]+tau;
kv[1l]:=RightForV(t arr[n],v_arr[n],x arr[n]);
kx[1]:=RightForX(t arr[n],v_arr[n],x arr[n]);

kv[2] :=RightForV(t_arr[n]+tau/2,v_arr[n]l+tau*kv([1]/2,x arr[n]+tau*kx[1]/2);
kx[2]:=RightForX(t arr[n]+tau/2,v_arr[n]+tau*kv[1]/2, x arr[n]+tau*kx[1]/2);

kv[3]:=RightForV(t_ arr[n]+tau/2,v_arr[n]+tau*kv[2]/2,x arr[n]+tau*kx[2]/2);
kx[3]:=RightForX(t_arr[n]+tau/2,v_arr[n]l+tau*kv([2]/2,x arr[n]+tau*kx[2]/2);

kv[4]:=RightForV(t arr[n+l],v arr[n]+tau*kv[3],x arr[n]+tau*kx[3]);
kx[4] :=RightForX(t arr[n+l],v arr[n]+tau*kv[3],x arr[n]+tau*kx[3]);

CalcUxxD(x_arr[n]);

kMA[1] :=RightFormA (MA arr[n],MB arr[n],MC arr[n],x arr[n],t arr[n]);
kMB[1] :=RightFormB (MA arr[n],MB arr([n],MC arr[n],x arr([n],t arr[n]);
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kMC[1] :=RightFormC (MA arr[n],MB arr[n],MC arr[n],x arr[n],t arr([n]);
CalcUxxD(x_arr[n]+tau*kx[1]/2);

kMA[2] :=RightFormA (MA arr[n]+tau*kMA[1]/2,MB arr[n]+tau*kMB[1]/2,
MC_arr[n]+tau*kMC[1]/2,x_arr[n]+tau*kx[1]/2,t arr[n]l+tau/2);

kMB[2] :=RightFormB(MA arr[n]+tau*kMA[1]/2,MB arr[n]+tau*kMB[1]/2,
MC_arr[n]+tau*kMC[1]/2,x_arr[n]+tau*kx[1]/2,t arr[n]l+tau/2);

kMC[2] :=RightFormC(MA arr[n]+tau*kMA[1]/2,MB arr[n]+tau*kMB[1]/2,
MC_arr[n]+tau*kMC[1]/2,x _arr[n]+tau*kx[1]/2,t arr[n]l+tau/2);

CalcUxxD(x_arr[n]+tau*kx[2]/2);

kMA[3] :=RightFormA (MA arr[n]+tau*kMA[2]/2,MB _arr[n]+tau*kMB[2]/2,

MC arr[n]+tau*kMC[2]/2,x arr[n]+tau*kx[2]/2,t arr[nl+tau/2);
kMB[3] :=RightFormB(MA arr[n]+tau*kMA[2]/2,MB _arr[n]+tau*kMB[2]/2,

MC arr[n]+tau*kMC[2]/2,x arr[n]+tau*kx[2]/2,t arr[nl+tau/2);
kMC[3] :=RightFormC(MA arr[n]+tau*kMA[2]/2,MB_arr[n]+tau*kMB[2]/2,

MC arr[n]+tau*kMC[2]/2,x arr[n]+tau*kx[2]/2,t arr[nl+tau/2);

CalcUxxD(x_arr[n]+tau*kx[3]);

kMA[4] :=RightFormA (MA arr([n]+tau*kMA[3],MB arr[n]+tau*kMB[3],
MC arr[n]+tau*kMC[3],x arr[n]+tau*kx[3],t arr[n+l]);
kMB[4] :=RightFormB (MA arr[n]+tau*kMA[3],MB arr[n]+tau*kMB[3],
MC arr[n]+tau*kMC[3],x arr[n]+tau*kx[3],t arr[n+l]);
kMC[4] :=RightFormC(MA arr[n]+tau*kMA[3],MB arr[n]+tau*kMB[3]
MC arr[n]+tau*kMC[3],x arr[n]+tau*kx[3]

I4

,t_arr[n+l]);

v_arr[n+1]:=v_arr[n]+tau*(kv[l]+2*kv[2]+2*kv[3]+kv[4])/6;
x_arr[n+l]:=x_arr[n]+tau* (kx[1]+2*kx[2]+2*kx[3]+kx[4])/6;

MA arr[n+l]:=MA arr[n]+tau* (kMA[1]+2*kMA[2]+2*kMA[3]+kMA[4])/6;
MB arr[n+l]:=MB_arr[n]+tau* (kMB[1]+2*kMB[2]+2*kMB[3]+kMB[4])/6;
MC arr[n+1]:=MC_arr[n]+tau* (kMC[1]+2*kMC[2]+2*kMC[3]+kMC[4])/6;

(SolveMonteCarlo=True) and ((t arr[n+1l]-tmin0)>=Tmin MonteCarlo) then

begin //C posmrphueM, HO POBHIPHI pafoTaeT eciu

// mnoclye mpeneymero POs3HIpPema npoimeHo Tmin MonteCarlo

if NoExceedMmax=True then //Po3urpem mpy HNpebBblleHuy M max,

begin //Hes3aBucuMo OT TuyOmHEl Tmax MonteCarlo
if CombineRozigrish=True then //IIpy BHIOJHEHMUM OINHOT'O M3 YCJOBUI
begin //nepeonpenengorca x, v, MA, MB
if (MA arr[n+l1]>=MA max) or (MC arr[n+1]>=MC max) then
begin
x arr[n+l]:=RandG(x _arr[n+l],Sqgrt(abs(MA arr[n+l])));
v_arr[n+l]:=RandG(v_arr[n+l], Sqrt (abs (MC arr[n+l1])));

{dyHukuma RandG (cpenHee 3HaueHMe, CP.KB.OTKJI.) BO3BpalaeT
Clly4yarHOe dYMCJIO M3 I'ayCCOBOT'O paclpenejieHudg }

MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
tminO:=t arr[n+l]; tmax0:=t arr[n+l];
end;
end
else // if CombineRozigrish=False
begin
if (MA arr([n+1]>=MA max) then
begin
x arr[n+l]:=RandG(x_arr[n+l],Sqgrt (MA arr[n+l]));
MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
tminO:=t arr[n+l]; tmax0:=t arr[n+l];
end;
if (MC arr[n+1]>=MC max) then
begin
v_arr[n+l]:=RandG(v_arr[n+l],Sqgrt (MC arr[n+l]));
MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
tminO:=t arr[n+l]; tmax0:=t arr[n+l];
end;
end;
end;
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if (t arr[n+l]-tmax0)>=Tmax MonteCarlo then //Posmrpem no riyGuxe:
begin // OpY OOCTUMXEHUM TJIyOVHE

tminO:=t arr[n+l1l]; // Tmax MonteCarlo
tmax0:=t arr[n+1];

if (MA arr[n+l1]<MA max) and (MC arr[n+1]<MC max) then
begin // Poswrpwm no X u V 6e3 obuysieHus MA,MB,MC:

x arr[n+l]:=RandG(x_arr[n+l],Sqgrt (abs (MA arr[n+l])));
v_arr[n+l]:=RandG(v_arr[n+l],Sgrt (abs (MC arr[n+l1])));
end;

if CombineRozigrish=True then

begin
if (MA arr[n+l1]>=MA max) or (MC arr[n+1]>=MC max) then
begin
x arr[n+l]:=RandG(x_arr[n+1],Sqgrt(abs(MA arr[n+1])));
v_arr[n+l]:=RandG(v_arr[n+1],Sqgrt (abs (MC arr[n+1])));
MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
end;
end
else // if CombineRozigrish=False
begin
if (MA arr[n+1]>=MA max) then
begin
x _arr[n+l]:=RandG(x_arr([n+l],Sqrt (MA arr([n+l]));
MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
end;
if (MC arr([n+1]>=MC max) then
begin
v_arr[n+l]:=RandG(v_arr[n+1l],Sqrt (MC arr[n+l]));
MA arr[n+1]:=0; MB arr[n+1]:=0; MC arr[n+1]:=0;
end;
end;

end; // KoHel pPOS3HITPHIA 10 IJIyOMHE
end; // KoHel PO3HIDHIIA
inc(n);
end;
if (n=Nmax) then Solved:=true;
end; //KoHel COBMECTHOI'O pelleHMS YyPAaBHEHUM OBUXEHUS M BTOPHIX MOMEHTOB

end;

Procedure CalcUxxD(x:double);

var
xxj, Fcos, FUxx, Fre, Frn: double;
n, nMin, nMax, j: integer;

begin
nMin:=nxRange+1l; {nMin -> nx=1}
nMax:=2*nxRange; {nMax -> nx=+nxRange}
FUxx:=0; Fre:=0; Frn:=0;

for j:=1 to 8 do begin
xxj:1=x-xdax[]];
for n:=nMin to nMax do begin
Fcos:=cos (Pi2nx[n] *xxj) ;
FUxx:=FUxx-VxUxx [n] *Fcos;
Fre:=Fre+Fgx2exp|[n] *Fcos;
Frn:=FrntexpSgx2[n] *Fcos;
end;
end;
if UxxForSolver(O=true then Uxx sol:=0
else Uxx sol:=2*FUxx/d3;
Fre:=2*Fret+Fgx2exp[nxRange] *8;
Frn:=2*Frn+8;
Diff sol:=Le d*Fre+Lnucl d*Frn;
Diff sol:=Diff sol/d3;
end;

end.

154



unit GraphU;
interface

uses
Windows,
Dialogs,
Constants,

Messages,
TeEngine,
Trajectories,

SysUtils,
Series, ExtCtrls,
ExtDlgs,

type

TFormGraphU

BitBtnl:
Chartl:

class (TForm)
TBitBtn;
TChart;
Seriesl: TLineSeries;
CBGraph: TComboBox;
LabelGrafik: TLabel;
LEXot: TLabeledEdit;
LEXdo: TLabeledEdit;
LEStepX: TLabeledEdit;
LETst: TLabeledEdit;
Labell: TLabel;
ListBoxl: TListBox;
LabelIntRes: TLabel;
PopupMenuGraphU: TPopupMenu;
ShowGrid: TMenultem;
ShowText: TMenultem;
N3: TMenultem;
SaveGraph: TMenultem;
PrintGraph: TMenultem;
ToClipBrd: TMenultem;
SerferUxtBtn: TBitBtn;
procedure BitBtnlClick (Sender:
procedure FormCreate (Sender:
procedure ShowGridClick (Sender:
procedure ShowTextClick (Sender:
procedure SaveGraphClick (Sender:
procedure PrintGraphClick(Sender:
procedure ToClipBrdClick (Sender:
procedure
procedure
private

{ Private declarations }

Variants,
TeeProcs,
Menus;

Classes, Graphics,

Chart, StdCtrls,

TObject) ;
TObject) ;
TObject) ;
TObject) ;
TObject) ;

TObject) ;

TObject) ;
FormDechannelingExcellClick (Sender:
SerferUxtBtnClick (Sender:

TObject) ;

TObject) ;

function GraphFunction (x,T:double) :double;

procedure WriteCoordinats;
public
{ Public declarations }
procedure Zapolnenie;
end;

var
FormGraphU: TFormGraphU;

implementation

{$R *.dfm}

uses ComOb7j;

procedure TFormGraphU.WriteCoordinats;
var
i:
Si,
s i,
begin
ListBoxl.Items.Clear;

integer;
Sx, Sy, Sz,
S X, S_ Yy

Sa, S1,

s z:

SAppr,

Si:=' 3 ';
For i:=1 to 8 do
begin

Str(i:10,s_1i[i1);

Str(x stj[i]:8:4,s x[i]);

Si:=Si+'
Sx:=Sx+'

SLnucl:
array [1..8] of String;

String;

'+s 1i[4i];
"+s x[1i];
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Str(y stj[i]:8:4,
Str(z stj[i]:8:4
end;

s_yl[il); Sy:=Sy+' | '+s_ylil;
S

,s_z[i]); Sz:=Sz+' | "+s_z[i];

Str(ax:7:4,Sa); Sx:=Sx+' ax = '+Sa;

(|
Str(ay:7:4,Sa); Sy:=Sy+' || ay = '"+S8a;
Str(az:7:4,Sa); Sz:=Sz+' || az = '"+Sa;
if Approximation='Molier'
then SAppr:=' > Ipubnumxenue MoJbep'
else SAppr:=' > Illpubnmwxenue Jonnsa-TepHepa';
if LnuclGemmell=True
then SLnucl:=' | Lnucl no Temmenny (Bopy)'
else SLnucl:=' | Lnucl=21n[183/22"(1/3)1"';
Sl:=" InockocTs '+Ploskost+' < k = "+IntToStr(k)+"'; 1l = '"+IntToStr(l)
+SAppr+SLnucl;
ListBoxl.Items.Add (S1); ListBoxl.Items.Add (Si); ListBoxl.Items.Add (Sx) ;
ListBoxl.Items.Add(Sy) s ListBoxl.Items.Add (Sz) ;
end;

function TFormGraphU.GraphFunction (x,T:double) :double;
begin
case CBGraph.ItemIndex of
1: GraphFunction:=U_x(x)/ax;
GraphFunction:=U xx(x)/sqr (ax) ;
GraphFunction:=ro e (x);
GraphFunction:=ro nucl (x);
GraphFunction:=Diffuz_e(x)*sqr(sqr(epsilon))*lE+16/sqr(Vmax);
GraphFunction:=Diffuz_nucl(x)*sqr(sqr(epsilon))*1E+16/sqr(Vmax);
GraphFunction:=Diffuz (x) *sqr (sqgr (epsilon)) *1E+16/sqgr (Vmax) ;
GraphFunction:=Usp (x,T);
9: GraphFunction:=Usp x(x,T)/ax;
10: GraphFunction:=Usp xx(x,T)/sqr(ax);
11: GraphFunction:=UxxForSolver (x,T);
else GraphFunction:=U(x) ;
end;
end;

O J o U WwN

procedure TFormGraphU.BitBtnlClick (Sender: TObject);
var

sotx, sdox, sdoT, sstepx: String;

otx, dox, stepx, x, Integral, T: double;

code: integer;

begin
WriteCoordinats;
Seriesl.Clear;
sotx:=LEXot.Text; Val (sotx,otx,code) ;
sdox:=LEXdo.Text; Val (sdox, dox, code) ;
sstepx:=LEStepX.Text; Val (sstepx, stepx, code) ;
sdoT:=LETst.Text; Val (sdoT, T, code) ;
xX:=0otx;
case CBGraph.ItemIndex of
1: begin
Chartl.Title.Text.Text:="HanpsXxEHHOCTb 3JIEKTPUUYECKOTO [OJA';
Chartl.LeftAxis.Title.Caption:="'Ux(x), »B/AHT';
end;
2: begin
Chartl.Title.Text.Text:="'I'padmk BTOPOM HPO3BOIHOM Uxx (x)';
Chartl.LeftAxis.Title.Caption:="'Uxx(x), 5B/AHD"2';
end;
3: begin
Chartl.Title.Text.Text:='I'paduk B3JIEKTPOHHOM IJIOTHOCTU ro_ e (x)';
Chartl.LeftAxis.Title.Caption:='ro e(x)"';
end;
4: begin
Chartl.Title.Text.Text:="'I'paduk AmepHOM MJIOTHOCTM ro nucl (x)';
Chartl.LeftAxis.Title.Caption:='ro nucl(x)';
end;
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5: begin

Chartl.Title.Text.Text:='I'padux sjnexTpoHHOTO KO3b-Ta muddysum Diffuz e(x)';
Chartl.LeftAxis.Title.Caption:='Diffuz e(x), Mkpan®2 / MxMm';
end;
6: begin
Chartl.Title.Text.Text:="'I'padux amepHoro koszdp-Tta mmuddyzsmm Diffuz nucl(x)';
Chartl.LeftAxis.Title.Caption:='Diffuz nucl(x), Mrpan™2 / MxM';
end;
7: begin

Chartl.Title.Text.Text:="'I'padux cymmapHoro koad-ta muddysmm Diffuz(x)';
Chartl.LeftAxis.Title.Caption:='Diffuz(x), Mrpan®?2 / mxMm';
end;
8: begin
Chartl.Title.Text.Text:="'CeueHue TpéxmMepHoro noreHumana U(x,T) Ha riaybunHe T';
Chartl.LeftAxis.Title.Caption:='U(x,T)"';
end;
9: begin
Chartl.Title.Text.Text:='Ceuenue nepeoi npomseonHou Usp x(x,T) Ha riaybunHe T';
Chartl.LeftAxis.Title.Caption:='Usp x(x,T), 2B/AuTD';
end;
10: begin
Chartl.Title.Text.Text:='CeueHnue BTOPOM NpomseomHOM Usp xx(xX,T) Ha rTiaybmune T';
Chartl.LeftAxis.Title.Caption:='Usp xx(x,T), 3B/Aup"2';
end;
11: begin
Chartl.Title.Text.Text:="'Ceuenue Uxx (x,T) [IJ9 BTOPEIX MOMEHTOB] Ha TJyOuHe T';
Chartl.LeftAxis.Title.Caption:='Uxx(x,T) [IJg BTOPEIX MOMEHTOB]';
end;
else begin
Chartl.Title.Text.Text:="'T'pabduk nmorenumasa U(x)';
Chartl.LeftAxis.Title.Caption:='U(x), 3B';
end;
end;
Integral:=0;
While x<=dox do begin
Seriesl.AddXY (x, GraphFunction (x,T),"'"',clBlack);
Integral:=Integral+GraphFunction (x,T) ;
x:=X+stepx;
end;
LabelIntRes.Caption:="Ilsomane mon rpadmxom = '+#13+FloatToStr (Integral*stepx) ;
end;

procedure TFormGraphU.Zapolnenie; //mpouenypa 3anoyHAeT NaHHHMM GopMmy

begin
CBGraph.ItemIndex:=StrToIntDef (Settings[76],0);
LEXot.Text:=Settings([77]; LEXdo.Text:=Settings[78];
LEStepX.Text:=Settings[79]; LETst.Text:=Settings[80];
end;

procedure TFormGraphU.FormCreate (Sender: TObject);
begin

Zapolnenie;
end;

procedure TFormGraphU.ShowGridClick (Sender: TObject);

begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True; Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False; Chartl.BottomAxis.Grid.Visible:=False;
ShowGrid.Checked:=False;
end;
end;

procedure TFormGraphU.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
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begin

Chartl.Foot.Visible:=True; Chartl.Title.Visible:=True;
ShowText .Checked:=True;

end

else

begin
Chartl.Foot.Visible:=False; Chartl.Title.Visible:=False;
ShowText.Checked:=False;

end;

end;

procedure TFormGraphU.SaveGraphClick (Sender: TObject) ;
begin
if Forml.SavePictureDialogl.Execute then
begin
Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;
end;

procedure TFormGraphU.PrintGraphClick (Sender: TObject);
begin

if Forml.PrintDialogl.Execute then Chartl.Print;

end;

procedure TFormGraphU.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true);

end;

procedure TFormGraphU.FormDechannelingExcellClick (Sender: TObject);
var

i: integer;

ExcelApplication: Variant;

begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True; ExcelApplication.WorkBooks.Add;

for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1l].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;

procedure TFormGraphU.SerferUxtBtnClick (Sender: TObject);
var
StepX, StepY, CurrentX,CurrentY: double;
DatFileT: String;
DatFile: TextFile;
i,3j: integer;
begin
Forml.SaveDialogl.DefaultExt:="dat';
Forml.SaveDialogl.Filter:= '®annu dat (*.dat) |*.DAT';
if Forml.SaveDialogl.Execute then
begin
DatFileT:=Forml.SaveDialogl.FileName;
AssignFile (DatFile,DatFileT);
ReWrite (DatFile) ;
StepX:=1E-2; StepY:=1E-2;
for i:=0 to 99 do begin
CurrentX:=i*StepX;
for j:=0 to 99 do begin
CurrentY:=j*StepY;
WriteLn (DatFile,CurrentX, ' ',CurrentyY, ' ', Usp (CurrentX,CurrentY));
end;
end;
CloseFile (DatFile);
end;
end;

end.
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unit ChartXVT;

interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics,

Dialogs, TeEngine, Series, ExtCtrls, TeeProcs, Chart,
Constants, Gauges, ExtDlgs, Trajectories, Menus, Math;

type

TFormChartXVT = class (TForm)
Chartl: TChart;
Seriesl: TPointSeries;
Gaugel: TGauge;
Series2: TPointSeries;
Series3: TLineSeries;
ListBoxl: TListBox;
CheckBoxDec: TCheckBox;
CheckBoxAngstrem: TCheckBox;
ChartXtBtn: TBitBtn;
ChartVtBtn: TBitBtn;
ChartVXBtn: TBitBtn;
Seriesd4: TLineSeries;
CheckBoxSelect: TCheckBox;
ChartMABtn: TSpeedButton;
ChartMBBtn: TSpeedButton;
ChartMCBtn: TSpeedButton;
LEGraphYmin: TLabeledEdit;
LEGraphXmin: TLabeledEdit;
LEGraphXmax: TLabeledEdit;
LEGraph¥Ymax: TLabeledEdit;
ChBoxGraphYAuto: TCheckBox;
ChBoxGraphXAuto: TCheckBox;
Labell: TLabel;
Label2: TLabel;
SBChangeGraph: TSpeedButton;
Bevell: TBevel;
Bevel2: TBevel;
ChartEnBtn: TBitBtn;
ChartEeVAngBtn: TBitBtn;
Label6: TLabel;
LENomTrjOt: TLabeledEdit;
LENomTrjDo: TLabeledEdit;
LabelForAllTrj: TLabel;
Bevel6: TBevel;
Labell0: TLabel;
LENomUzlaOt: TLabeledEdit;
LENomUzlaDo: TLabeledEdit;
LabelForAllUzels: TLabel;
Bevel3: TBevel;
PopupMenuChartXVT: TPopupMenu;
ShowGrid: TMenultem;
ShowText: TMenultem;
N3: TMenultem;
SaveGraph: TMenultem;
PrintGraph: TMenultem;
ToClipBrd: TMenultem;
CheckBoxExcel: TCheckBox;
procedure ChartXtBtnClick (Sender: TObject);
procedure ChartVtBtnClick (Sender: TObject);
procedure ChartVXBtnClick (Sender: TObject);
procedure ChartMABtnClick (Sender: TObject);
procedure ChartMBBtnClick (Sender: TObject);
procedure ChartMCBtnClick (Sender: TObject);
procedure FormCreate (Sender: TObject);
procedure SBChangeGraphClick (Sender: TObject);
procedure LEGraphYminChange (Sender: TObject);
procedure LEGraphXminChange (Sender: TObject);
procedure ChBoxGraphYAutoClick (Sender: TObject);
procedure ChartEnBtnClick(Sender: TObject);
procedure ChartEeVAngBtnClick (Sender: TObject);
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procedure LENomTrjOtChange (Sender: TObject);
procedure LENomTrjDoChange (Sender: TObject);
procedure LENomUzlaOtChange (Sender: TObject) ;
procedure LENomUzlaDoChange (Sender: TObject);
procedure LabelForAllTrjClick (Sender: TObject);
procedure LabelForAllUzelsClick(Sender: TObject);
procedure ShowGridClick (Sender: TObject);
procedure ShowTextClick (Sender: TObject);
procedure PrintGraphClick (Sender: TObject);
procedure SaveGraphClick(Sender: TObject);
procedure ToClipBrdClick (Sender: TObject);

private
{ Private declarations }
NomTrjOt, NomTrjDo, NomUzlaOt, NomUzlaDo: integer;
GetTrjUzelOk: Boolean;
procedure GetTrjUzel;
procedure DoChartXVT (YAxis:String);
procedure RepaintGraphChartXVT;
public
{ Public declarations }
procedure Zapolnenie;
end;

var
FormChartXVT: TFormChartXVT;

implementation
{$R *.dfm}
uses ComOb7j;

procedure TFormChartXVT.DoChartXVT (YAxis:String) ;
var

i, j: integer;

X, y, t: double;

ExcelApplication: Variant;

ColorsOfPoints: TColor;

begin
Chartl.Visible:=True;
Chartl.FreeAllSeries;

if CheckBoxExcel.Checked then begin

ExcelApplication:=CreateOleObject ('Excel.Application');

ExcelApplication.Visible:=True;
ExcelApplication.WorkBooks.Add;
end;

GetTrjUzel; if GetTrjUzelOk=False then exit;

if YAxis="'x"' then Chartl.LeftAxis.Title.Caption:="'x (t)

else if YAxis='v' then Chartl.LeftAxis.Title.Caption:='Vx

else if YAxis='MA' then Chartl.LeftAxis.Title.Caption:='MA

else if YAxis='MB' then Chartl.LeftAxis.Title.Caption:='MB
else if YAxis='MC' then Chartl.LeftAxis.Title.Caption:="'MC
else if YAxis='En-eV' then Chartl.LeftAxis.Title.Caption:=

(e)’
)’
£)!
)

(
(
(

'En (nmoTepsHHas sHeprudg), 5B
else if YAxis='eV-Ang' then Chartl.LeftAxis.Title.Caption:=

'En (noTepsHHas BHeprud),

else Chartl.LeftAxis.Title.Caption:='0";

if CheckBoxAngstrem.Checked=False
then Chartl.BottomAxis.Title.Caption:='r 1y 6 u H a,

else Chartl.BottomAxis.Title.Caption:='m n1y 6 u H a,

if CheckBoxExcel.Checked then
for j:=NomUzlaOt to NomUzlaDo do
ExcelApplication.Cells[j+1,1].Value:=

Trajects.Traject[0].t arr[j]l*d small/epsilon/10000;
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if CheckBoxDec.Checked=False then

begin

Gaugel .MaxValue:=NomTrjDo-NomTrjoOt+1;
for i:=NomTrjOt to NomTrjDo do

begin

Series3:=Series.TLineSeries.Create (Chartl);
Chartl.AddSeries (Series3);
ColorsOfPoints:=clBlack;

for j:=NomUzlaOt to NomUzlaDo do

begin
if YAxis="'x'"' then y:=Trajects.Traject[i].x arr[j]
else if YAxis='v' then y:=Trajects.Traject[i].v_arr[j]
else if YAxis='MA' then y:=Trajects.Traject[i].MA arr[j]
else if YAxis='MB' then y:=Trajects.Traject[i].MB arr([j]
else if YAxis='MC' then y:=Trajects.Traject[i].MC arr[j]
else if YAxis='En-eV' then y:=Energy arr[i,]]
else if YAxis='eV-Ang'

then y::Energy_arr[i,j]/(Trajects.Traject[i].tau*(j+l)
+Trajects.Traject[i].t arr[0]) *epsilon/d small

else y:=0;

t:=Trajects.Traject[i].t arr[j];
if CheckBoxAngstrem.Checked=False
then
begin
Series3.AddXY (t,y,'',ColorsOfPoints);
if CheckBoxExcel.Checked then ExcelBApplication.Cells[]j+1,i+2].Value:=y;
end
else
begin
Series3.AddXY (t*d small/epsilon/1E8,y,'',ColorsOfPoints);
if CheckBoxExcel.Checked then ExcelApplication.Cells[]j+1,1i+2].Value:=y;

end;
end;
Gaugel.Progress:=i+1-NomTrjoOt;
end;
if (CheckBoxSelect.Checked=True) and (ListBoxl.ItemIndex>=0) then
begin
Seriesd4:=Series.TLineSeries.Create (Chartl);
Series4.LinePen.Width:=2;
Chartl.AddSeries (Seriesd);
ColorsOfPoints:=clBlue;
for j:=NomUzlaOt to NomUzlaDo do
begin
if YAxis='x' then y:=Trajects.Traject[ListBoxl.ItemIndex].x arr[j]
else if YAxis='v' then y:=Trajects.Traject[ListBoxl.ItemIndex].v arr[j]
else if YAxis='MA' then y:=Trajects.Traject[ListBoxl.ItemIndex].MA arr([j]
else if YAxis='MB' then y:=Trajects.Traject[ListBoxl.ItemIndex].MB arr[j]
else if YAxis='MC' then y:=Trajects.Traject[ListBoxl.ItemIndex].MC arr[j]
else if YAxis='En-eV' then y:=Energy arr[ListBoxl.ItemIndex, Jj]
else if YAxis='eV-Ang'
then y:=Energy arr[ListBoxl.ItemIndex, j]
/ (Trajects.Traject[ListBox1l.ItemIndex].tau* (j+1)
+Trajects.Traject[ListBoxl.ItemIndex].t arr[0])
*epsilon/d small
else y:=0; n

t:=Trajects.Traject[ListBoxl.ItemIndex].t arr[j];
if CheckBoxAngstrem.Checked=False
then Series4.AddXY (t,y,"'',ColorsOfPoints)
else Series4.AddXY (t*d small/epsilon/1E8,y,"'',ColorsOfPoints);
end;
end;
end;

if CheckBoxDec.Checked=True then
begin
Gaugel .MaxValue:=2* (NomTrjDo-NomTrjOt+1) ;

for i:=NomTrjOt to NomTrjDo do
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begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=1;
Seriesl.Pointer.VertSize:=1;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlack;

for j:=NomUzlaOt to NomUzlaDo do
begin
if YAxis='x' then y:=Trajects.Traject[i].x arr([]j]
else if YAxis='v' then y:=Trajects.Traject[i].v_arr[j]
else if YAxis='MA' then y:=Trajects.Traject[i].MA arr([j]
else if YAxis='MB' then y:=Trajects.Traject[i].MB arr[j]
else if YAxis='MC' then y:=Trajects.Traject[i].MC arr([j]
else if YAxis='En-eV' then y:=Energy arr[i,]]
else if YAxis='eV-Ang'
then y:=Energy arr[i,j]/(Trajects.Traject[i].tau* (j+1)
+Trajects.Traject[i].t arr[0]) *epsilon/d small
else y:=0; N -
t:=Trajects.Traject[i].t arr[]j];
if CheckBoxAngstrem.Checkgd:False
then Seriesl.AddXY (t,y,"'',ColorsOfPoints)
else Seriesl.AddXY (t*d small/epsilon/1E8,y,"'',ColorsOfPoints);

end;
Gaugel .Progress:=1+1-NomTrjoOt;
end;

if (CheckBoxSelect.Checked=True) and (ListBoxl.ItemIndex>=0) then
begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=2;
Seriesl.Pointer.VertSize:=2;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlue;
for j:=NomUzlaOt to NomUzlaDo do
begin
if YAxis='x' then y:=Trajects.Traject[ListBoxl.ItemIndex].x arr[j]
else if YAxis='v' then y:=Trajects.Traject[ListBoxl.ItemIndex].v arr[j]
else if YAxis='MA' then y:=Trajects.Traject[ListBoxl.ItemIndex].MA arr[j]
else if YAxis='MB' then y:=Trajects.Traject[ListBoxl.ItemIndex].MB arr[j]
else if YAxis='MC' then y:=Trajects.Traject[ListBoxl.ItemIndex].MC arr[j]
else if YAxis='En-eV' then y:=Energy arr[ListBoxl.ItemIndex, j]
else if YAxis='eV-Ang'
then y:=Energy arr[ListBoxl.ItemIndex, J]
/ (Trajects.Traject[ListBoxl.ItemIndex].tau* (j+1)
+Trajects.Traject[ListBoxl.ItemIndex].t arr[0])
*epsilon/d small
else y:=0;
t:=Trajects.Traject[ListBoxl.ItemIndex].t arr[j];
if CheckBoxAngstrem.Checked=False
then Seriesl.AddXY (t,y,"'',ColorsOfPoints)
else Seriesl.AddXY (t*d small/epsilon/1E8,y,"'',ColorsOfPoints);
end;
end;

{llpoBepka yCJIOBMSA NONANAHUS TPAEKTOPUM KAaXIOM UYaCTULE B
VHTEepBaJl OeKaHaJMPOBAaHUA: }
For i:=NomTrjOt to NomTrjDo do
begin
Series2:=Series.TPointSeries.Create (Chartl);
Series2.Pointer.HorizSize:=2;
Series2.Pointer.VertSize:=2;
Series2.Pointer.Style:=psCircle;
Series2.Pointer.Pen.Visible:=False;
Chartl.AddSeries (Series?2);
ColorsOfPoints:=clRed;

162



Gaugel.Progress:=i+1-NomTrjOt+ (NomTrjDo-NomTrjOt+1) ;
for j:=NomUzlaOt to NomUzlaDo do

begin

x:=Trajects.Traject[i].x arr[j];

x:=x-Floor (x);

{Onpenengem OpoOHYW YacTb

3HaueHusa x (or 0 mo 1)}

if ( ( (Ploskost='(100)"') and
( (x<=( sigma dec))
or N (x> ( l-sigma dec))
or ( (x<=(0.25+sigma dec)) and (x>(0.25-sigma dec)) )
or ( (x<=(0.5 +sigma dec)) and (x>(0.5 -sigma dec)) )
or ( (x<=(0.75+sigma dec)) and (x>(0.75-sigma dec)) ) ) )
or ( (Ploskost='(110)") and
( (x<=(sigma_dec))
or (x>(1-sigma_dec))
or ( (x<=(0.5+sigma dec)) and (x>(0.5-sigma dec)) ) ) )
or ( (Ploskost='(111)"') and
( (x<=(-0.0044+sigma_dec))
or (x>(1-0.0044-sigma_dec))
or ( (x<=(0.7556+sigma dec)) and (x>(0.7556 -sigma dec)) ) ) ) )
then
begin
if YAxis="'x' then y:=Trajects.Traject[i].x arr[j]
else if YAxis='v' then y:=Trajects.Traject[i].v _arr([]]
else if YAxis='MA' then y:=Trajects.Traject[i].MA arr[j]
else if YAxis='MB' then y:=Trajects.Traject[i].MB arr[j]
else if YAxis='MC' then y:=Trajects.Traject[i].MC arr[j]
else if YAxis='En-eV' then y:=Energy arr[i,]]
else if YAxis='eV-Ang'
then y:=Energy arr[i,j]/(Trajects.Traject[i].tau* (j+1)
+Trajects.Traject[i] .t arr[0]) *epsilon/d small
else y:=0; B B

if CheckBoxAngstrem.Checked=False
then Series2.AddXY (Trajects.Traject[i].t arr[j],y,'',ColorsOfPoints)
else Series2.AddXY (Trajects.Traject[i].t arr[j]

end;
end;
end;

end;
RepaintGraphChartXVT;
end;

procedure TFormChartXVT
begin

DoChartXVT ('x"'") ;
end;

procedure TFormChartXVT
begin

DoChartXVT('v'");
end;

procedure TFormChartXVT
var

*d small/epsilon/1E8,y,

.ChartXtBtnClick (Sender:

.ChartvtBtnClick (Sender:

.ChartvVXBtnClick (Sender:

i, j: integer;
X, y, t: double;
ExcelApplication: Variant;
ColorsOfPoints: TColor;
begin
Chartl.Visible:=True;

Chartl
Chartl

.FreeAllSeries;

Chartl

.LeftAxis.Title.Caption:="Vx
.BottomAxis.Title.Caption:="'X

(L) ';

(t) / ax';
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if CheckBoxExcel.Checked then

begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True;
ExcelApplication.WorkBooks.Add;

end;

GetTrjUzel; if GetTrjUzelOk=False then exit;

if CheckBoxDec.Checked=False then
begin
Gaugel .MaxValue:=NomTrjDo-NomTrjoOt+1;
for i:=NomTrjOt to NomTrjDo do
begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=1;
Seriesl.Pointer.VertSize:=1;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlack;
for j:=NomUzlaOt to NomUzlaDo do
begin
y:=Trajects.Traject[i].v_arr([j];
t:=Trajects.Traject[i].x arr[j];
Seriesl.AddXY (t,y,'',ColorsOfPoints);
if CheckBoxExcel.Checked then begin
ExcelApplication.Cells[j+1,2*i+1].Value:=t;
ExcelApplication.Cells[j+1,2*i+2].Value:=y;

end;
end;
Gaugel.Progress:=1+1-NomTrjoOt;
end;
if (CheckBoxSelect.Checked=True) and (ListBoxl.ItemIndex>=0)

begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=2;
Seriesl.Pointer.VertSize:=2;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlue;
for j:=NomUzlaOt to NomUzlaDo do
begin
y:=Trajects.Traject[ListBoxl.ItemIndex].v_arr[j];
t:=Trajects.Traject[ListBoxl.ItemIndex].x arr[j];
Seriesl.AddXY (t,vy,'',ColorsOfPoints);
end;
end;
end;

if CheckBoxDec.Checked=True then
begin
Gaugel .MaxValue:=2* (NomTrjDo-NomTrjOt+1) ;

for i:=NomTrjOt to NomTrjDo do
begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=1;
Seriesl.Pointer.VertSize:=1;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlack;
for j:=NomUzlaOt to NomUzlaDo do
begin
y:=Trajects.Traject[i].v_arr[j];
t:=Trajects.Traject[i].x arr[j];
Seriesl.AddXY (t,y,'',ColorsOfPoints);
end;
Gaugel.Progress:=i+1-NomTrjoOt;
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end;

if (CheckBoxSelect.Checked=True) and (ListBoxl.ItemIndex>=0) then
begin
Seriesl:=Series.TPointSeries.Create (Chartl);
Seriesl.Pointer.HorizSize:=2;
Seriesl.Pointer.VertSize:=2;
Seriesl.Pointer.Pen.Visible:=False;
Seriesl.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesl);
ColorsOfPoints:=clBlue;
for j:=NomUzlaOt to NomUzlaDo do
begin
y:=Trajects.Traject[ListBoxl.ItemIndex].v_arr[j];
t:=Trajects.Traject[ListBoxl.ItemIndex].x arr[j];
Seriesl.AddXY (t,y,"'',ColorsOfPoints);
end;
end;

{llpoBepka yCJIOBMS MHOoNalaHMs TPaeKTOPUM KaXIOM UYaCTULH B
VHTEepBaJ NeKaHaJMPOBAHUA: }
For i:=NomTrjOt to NomTrjDo do
begin
Series2:=Series.TPointSeries.Create (Chartl);
Series2.Pointer.HorizSize:=2;
Series?2.Pointer.VertSize:=2;
Series2.Pointer.Style:=psCircle;
Series2.Pointer.Pen.Visible:=False;
Chartl.AddSeries (Series?2);
ColorsOfPoints:=clRed;
Gaugel.Progress:=i+1-NomTrjOt+ (NomTrjDo-NomTrjOt+1) ;
for j:=NomUzlaOt to NomUzlaDo do
begin
x:=Trajects.Traject[i].x arr[j];
x:=x-Floor (x); {OnpeznesnsgeM IOpoOHYI YacTb 3HaueHusa x (or 0 mo 1)}

if ( ( (Ploskost='(100)"') and
( (x<=( sigma dec))
or (x> ( l-sigma dec))
or ( (x<=(0.25+sigma dec)) and (x>(0.25-sigma dec)) )
or ( (x<=(0.5 +sigma dec)) and (x>(0.5 -sigma dec)) )
or ( (x<=(0.75+sigma dec)) and (x>(0.75-sigma dec)) ) ) )
or ( (Ploskost='(110)"') and
( (x<=(sigma_dec))
or (x>(1-sigma_dec))
or ( (x<=(0.5+sigma dec)) and (x>(0.5-sigma dec)) ) ) )
or ( (Ploskost='(11l1l)"') and
( (x<=(-0.0044+sigma dec))
or n (x>(1-0.0044-sigma_dec))
or ( (x<=(0.7556+sigma dec)) and (x>(0.7556 =-sigma dec)) ) ) ) )

then Series2.AddXY (Trajects.Traject[i].x arr([]j],
Trajects.Traject[i].v arr[j],"'',ColorsOfPoints);
end; -
end;
end;

if CheckBoxExcel.Checked then ExcelApplication.Visible:=True;

RepaintGraphChartXVT;
end;

procedure TFormChartXVT.ChartMABtnClick (Sender: TObject);
begin

DoChartXVT('MA') ;
end;

procedure TFormChartXVT.ChartMBBtnClick (Sender: TObject);
begin

DoChartXVT ('MB') ;
end;
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procedure TFormChartXVT
begin

DoChartXVT ('MC") ;
end;

procedure TFormChartXVT
begin

DoChartXVT ('En-eV') ;
end;

procedure TFormChartXVT
begin

DoChartXVT ('eV-Ang') ;
end;

procedure TFormChartXVT
begin

.ChartMCBtnClick (Sender: TObject);

.ChartEnBtnClick (Sender:

TObject) ;

.ChartEeVAngBtnClick (Sender:

TObject) ;

.Zapolnenie; //mpoueznypa 3anojiHIeT HOAaHHEMU bopMy

if Settings[69]='CheckBoxDec=False'

then

CheckBoxDec.Checked:=False

else CheckBoxDec.Checked:=True;
if Settings[70]='CheckBoxAngstrem=False'

then CheckBoxAngstrem

.Checked:=False

else CheckBoxAngstrem.Checked:=True;

end;

procedure TFormChartXVT
begin

Zapolnenie;
end;

procedure TFormChartXVT
begin
Chartl.Repaint;

.FormCreate (Sender: TObject) ;

.RepaintGraphChartXVT;

LEGraph¥Ymax.Text:=FloatToStrF (Chartl.LeftAxis.Maximum, ffGeneral, 8,8);

LEGraph¥Ymin.Text:=FloatToStrF (Chartl.LeftAxis.Minimum, ffGeneral, 8,8);

LEGraphXmax.Text:=FloatToStrF (Chartl.BottomAxis.Maximum, ffGeneral, 8, 8);

LEGraphXmin.Text:=FloatToStrF (Chartl.BottomAxis.Minimum, ffGeneral, 8, 8);
end;

procedure TFormChartXVT
begin

.SBChangeGraphClick (Sender: TObject);

if ChBoxGraphYAuto.Checked=True then

begin

Chartl.LeftAxis.Automatic:=True;

end
else
begin
Chartl.LeftAxis
try
Chartl.LeftAxis
Chartl.LeftAxis
except
exit;
end;
end;

if ChBoxGraphXAuto.
Chartl.BottomAxis
else

begin

.Automatic:=False;

.Minimum:=StrToFloat (LEGraphYmin.Text) ;
.Maximum:=StrToFloat (LEGraphYmax.Text) ;

Checked=True then
.Automatic:=True

Chartl.BottomAxis.Automatic:=False;

try

Chartl.BottomAxis.Minimum:=StrToFloat (LEGraphXmin.Text) ;
Chartl.BottomAxis.Maximum:=StrToFloat (LEGraphXmax.Text) ;

except
exit;
end;
end;

SBChangeGraph.Enabled:=False;
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RepaintGraphChartXVT;
end;

procedure TFormChartXVT.LEGraphYminChange (Sender: TObject);

begin
if ChBoxGraphYAuto.Checked=False
then SBChangeGraph.Enabled:=True;
end;

procedure TFormChartXVT.LEGraphXminChange (Sender: TObject);

begin
if ChBoxGraphXAuto.Checked=False
then SBChangeGraph.Enabled:=True;

end;
procedure TFormChartXVT.ChBoxGraphYAutoClick (Sender:
begin
SBChangeGraph.Enabled:=True;
end;

procedure TFormChartXVT.GetTrjUzel;
begin
GetTrjUzelOk:=False;

if (LENomTrjOt.Font.Color=clRed)
or (LENomTrjDo.Font.Color=clRed)
or (LENomUzlaOt.Font.Color=clRed)
or (LENomUzlaDo.Font.Color=clRed)
then exit;

NomTrjOt:=StrTolInt (LENomTrjOt.Text) ;
if NomTrjot<0 then NomTrjoOt:=0;
if NomTrjOt>(Trajects.CntOfTraject-1) then NomTrjoOt
LENomTrjOt.Text:=IntToStr (NomTrjot) ;

NomTrjDo:=StrToInt (LENomTrjDo.Text) ;
if NomTrjDo<NomTrjDo then NomTrjDo:=NomTrjoOt;
if NomTrjDo>(Trajects.CntOfTraject-1) then NomTrjDo
LENomTrjDo.Text:=IntToStr (NomTrjDo) ;

NomUzlaOt:=StrToInt (LENomUzlaOt.Text) ;
if NomUzlaOt<0 then NomUzlaOt:=0;
if NomUzlaOt> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaOt:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaOt.Text:=IntToStr (NomUzlaOt) ;
NomUzlaDo:=StrToInt (LENomUzlaDo.Text) ;
if NomUzlaDo<NomUzlaOt then NomUzlaDo:=NomUzlaDo;
if NomUzlaDo> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaDo:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaDo.Text:=IntToStr (NomUzlaDo) ;
GetTrjUzelOk:=True;
end;

TObject) ;

:=Trajects.CntOfTraject-1;

:=Trajects.CntOfTraject-1;

procedure TFormChartXVT.LENomTrjOtChange (Sender: TObject);

begin
RedErrors (FormChartXVT.LENomTrjOt, 'Integer');
end;

procedure TFormChartXVT.LENomTrjDoChange (Sender: TObject);

begin
RedErrors (FormChartXVT.LENomTrjDo, 'Integer');
end;

procedure TFormChartXVT.LENomUzlaOtChange (Sender: TObject);

begin
RedErrors (FormChartXVT.LENomUz1laOt, 'Integer');
end;

procedure TFormChartXVT.LENomUzlaDoChange (Sender: TObject);

begin
RedErrors (FormChartXVT.LENomUzlaDo, 'Integer');
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end;

procedure TFormChartXVT.LabelForAllTrjClick (Sender: TObject);
begin

LENomTrjoOt.Text:="'0";

LENomTrjDo.Text:=IntToStr (Trajects.CntOfTraject-1);
end;

procedure TFormChartXVT.LabelForAllUzelsClick (Sender: TObject);
begin

LENomUzlaOt.Text:='0";

LENomUzlaDo.Text:=IntToStr (Trajects.Traject[0] .NodeCount-1) ;
end;

procedure TFormChartXVT.ShowGridClick (Sender: TObject);
begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True;
Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False;
Chartl.BottomAxis.Grid.Visible:=False;
ShowGrid.Checked:=False;
end;
end;

procedure TFormChartXVT.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
begin
Chartl.Foot.Text.Text:=
FloatToStr (Trajects.CntOfTraject)+' Tp. ="'
+FloatToStrF (Trajects.Traject[0].x arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].x arr([0], ffGeneral, 3, 3)
+' V='+FloatToStrF(Trajects.Traject[0].v_arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].v_arr([0], ffGeneral, 3, 3)
+!' 7Z1l='+FloatToStr (z1)+' M='+4+FloatToStr (MassOfIon/m0c2)+'aem T="'
+FloatToStr (EnergyT/1000000) +'MsB'#13
+' yron='+FloatToStr (DeltaTheta*180/Pi)+'rpan'+' k='+FloatToStr (k)
+' 1="+FloatToStr(l)+' '"+Ploskost+' Curv="'+FloatToStr (kt)+'*t+"'
+FloatToStr (Curv*Sqr (epsilon) /d_small)+'*d/eps”2';
Chartl.Foot.Visible:=True; ShowText.Checked:=True;
end
else
begin
Chartl.Foot.Visible:=False; ShowText.Checked:=False;
end;
end;

procedure TFormChartXVT.PrintGraphClick (Sender: TObject);
begin

if Forml.PrintDialogl.Execute then Chartl.Print;

end;

procedure TFormChartXVT.SaveGraphClick (Sender: TObject);
begin
if Forml.SavePictureDialogl.Execute then
Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;

procedure TFormChartXVT.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true) ;

end;

end.
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unit RaspredV;
interface

uses
Windows, Messages, SysUtils, Variants, Classes,
Dialogs, StdCtrls, Buttons, Constants, Gauges,
ExtCtrls, ExtDlgs, TeEngine, Series, TeeProcs,

type

TFormRaspredV = class (TForm)
TabSheetl: TTabSheet;
TabSheet2: TTabSheet;
TabSheet3: TTabSheet;
PageRaspVXGl: TPageControl;
VGistLegend: TLabel;
LabelDelthaV: TLabel;
GistVBtn: TBitBtn;
XGistLegend: TLabel;
LabelDelthaX: TLabel;
GistXBtn: TBitBtn;
RaspGlLegend: TLabel;
ChBoxAngstrem: TCheckBox;
RaspVglBtn: TBitBtn;
GroupBoxCalcGl: TGroupBox;
Labell: TLabel;
LECalcGlot: TLabeledEdit;
LECalcGldo: TLabeledEdit;
CalcGlBtn: TBitBtn;
CalcGlLegend: TLabel;
GroupBoxCalcV: TGroupBox;
LECalcVot: TLabeledEdit;
LECalcVdo: TLabeledEdit;
CalcVBtn: TBitBtn;
CalcVLegend: TLabel;
GroupBoxCalcX: TGroupBox;
LECalcXot: TLabeledEdit;
LECalcXdo: TLabeledEdit;
CalcXBtn: TBitBtn;
CalcXLegend: TLabel;
Chartl: TChart;
Seriesl: TLineSeries;
Series2: TLineSeries;
CloseFormBtn: TSpeedButton;
TabSheet4: TTabSheet;
FxvLegend: TLabel;
Label3: TLabel;
FxBtn: TBitBtn;
LENomUzla: TLabeledEdit;
LEXVot: TLabeledEdit;
LEXVdo: TLabeledEdit;
LEXVStep: TLabeledEdit;
LEMAmin: TLabeledEdit;
LEMCmin: TLabeledEdit;
LabelMAmax: TLabel;
LabelMCmax: TLabel;
LabelFxvGlubina: TLabel;
LabelGlubinaTau: TLabel;
LabelGlubinaAngstrem: TLabel;
FvBtn: TBitBtn;
UpDownFxv: TUpDown;
LabelVGlubina: TLabel;
LEVNomUzla: TLabeledEdit;
UpDownGistV: TUpDown;
LabelVGlubinaTau: TLabel;
LabelVGlubinaAngstrem: TLabel;
LabelXGlubina: TLabel;
LEXNomUzla: TLabeledEdit;
UpDownGistX: TUpDown;
LabelXGlubinaTau: TLabel;
LabelXGlubinaAngstrem: TLabel;
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LEStepUpDownFxv: TLabeledEdit;
LEStepUpDownGistX: TLabeledEdit;
LEStepUpDownGistV: TLabeledEdit;

LEhV: TLabeledEdit;

LEhX: TLabeledEdit;

LabelVCalcRes: TLabel;

LabelXCalcRes: TLabel;

LabelGlCalcRes: TLabel;

LEVminGl: TLabeledEdit;

LEVmaxGl: TLabeledEdit;

Label7: TLabel;

ChBoxGraphYAuto: TCheckBox;

Label8: TLabel;

ChBoxGraphXAuto: TCheckBox;
SBChangeGraph: TSpeedButton;

Bevel3: TBevel;

LEGraphXmin: TLabeledEdit;

LEGraphXmax: TLabeledEdit;

LEGraphYmax: TLabeledEdit;

LEGraph¥Ymin: TLabeledEdit;

Bevel2: TBevel;

LENomTrjDo: TLabeledEdit;

LENomUzlaDo: TLabeledEdit;

LENomUzlaOt: TLabeledEdit;
LabelForAllUzels: TLabel;

Labell0O: TLabel;

Bevel6: TBevel;

LabelForAllTrj: TLabel;

LENomTrjOt: TLabeledEdit;

Label6: TLabel;

Bevel5: TBevel;

LENormNo: TLabeledEdit;

LENormNoGistV: TLabeledEdit;
ChBoxNormGistV: TCheckBox;

LENormNoGistX: TLabeledEdit;
ChBoxNormGistX: TCheckBox;

ChBoxNormGlV: TCheckBox;

LENormNoGlV: TLabeledEdit;

Bevell: TBevel;

MminLegend: TLabel;

Bevel4d: TBevel;

Bevel7: TBevel;

PopupMenuChartXV: TPopupMenu;

ShowGrid: TMenultem;

ShowText: TMenultem;

N3: TMenultem;

SaveGraph: TMenultem;

PrintGraph: TMenultem;

ToClipBrd: TMenultem;

SBExcel: TSpeedButton;

SpeedButtonl: TSpeedButton;

LENVResT: TLabeledEdit;

SpeedButton2: TSpeedButton;

SpeedButton3: TSpeedButton;

procedure RaspVglBtnClick (Sender: TObject);
procedure GistVBtnClick(Sender: TObject);
procedure GistXBtnClick(Sender: TObject);
procedure CalcGlBtnClick(Sender: TObject);
procedure CalcVBtnClick(Sender: TObject);
procedure CalcXBtnClick(Sender: TObject);
procedure CloseFormBtnClick (Sender: TObject)
procedure FxBtnClick (Sender: TObject);
procedure FvBtnClick (Sender: TObject);
procedure LENomUzlaChange (Sender: TObject);

’

procedure UpDownFxvClick (Sender: TObject; Button: TUDBtnType) ;

procedure UpDownGistVClick (Sender: TObject;
procedure LEVNomUzlaChange (Sender: TObject);
procedure UpDownGistXClick (Sender: TObject;
procedure LEXNomUzlaChange (Sender: TObject);
procedure MminLegendClick (Sender: TObject);
procedure FormCreate (Sender: TObject);
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procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure

private

{ Private
NomTrjoOt,

LEStepUpDownFxvChange (Sender: TObject);
LEStepUpDownGistVChange (Sender: TObject) ;
LEStepUpDownGistXChange (Sender: TObject) ;
LEXVStepChange (Sender: TObject);
LEMAminChange (Sender: TObject) ;
LEMCminChange (Sender: TObject);
LEXVotChange (Sender: TObject);
LEXVdoChange (Sender: TObject) ;
LECalcVotChange (Sender: TObject);
LECalcVdoChange (Sender: TObject);
LEhVChange (Sender: TObject);
LECalcXotChange (Sender: TObject);
LECalcXdoChange (Sender: TObject);
LEhXChange (Sender: TObject);
LEVminGlChange (Sender: TObject);
LEVmaxGlChange (Sender: TObject);
LECalcGlotChange (Sender: TObject);
LECalcGldoChange (Sender: TObject);
SBChangeGraphClick (Sender: TObject);
LEGraphYminChange (Sender: TObject);
LEGraphXminChange (Sender: TObject);
ChBoxGraphYAutoClick (Sender: TObject);
LabelForAllTrjClick (Sender: TObject) ;
LabelForAllUzelsClick (Sender: TObject);
LENomTrjOtChange (Sender: TObject);
LENomTrjDoChange (Sender: TObject);
LENomUzlaOtChange (Sender: TObject);
LENomUzlaDoChange (Sender: TObject);
LENormNoChange (Sender: TObject);
ShowGridClick (Sender: TObject);
ShowTextClick (Sender: TObject);
SaveGraphClick (Sender: TObject);
PrintGraphClick (Sender: TObject);
ToClipBrdClick (Sender: TObject);
SBExcelClick (Sender: TObject);
SpeedButtonlClick (Sender: TObject) ;
SpeedButton2Click (Sender: TObject) ;

declarations }

NomTrjDo, NomUzlaOt, NomUzlaDo: integer;

GetTrjUzelOk: Boolean;

procedure
procedure
procedure
procedure
procedure
procedure

GetTrjUzel;
GistogrammV;
GistogrammX;

FxGraph;

FvGraph;
RepaintGraphRaspredV;

public
{ Public declarations }
procedure Zapolnenie;
end;

var
FormRaspredV: TFormRaspredV;

implementation

{$R *.dfm}

uses ComObj;

//PacnpenesieHmue MO CKOPOCTAM

procedure TFormRaspredV.GistogrammV;

{[lpouenypa pacumMTEIBAET T'MCTOI'PaMMy o V Ha IuiyOuHe,

cooTBeTCTBylmEeN y3iy peumeHus N NomUzla
var
V_Arr Min, v _arr max, hv, vj: double;

i, j, NomUzla, NormNo: integer;
nv: array of integer;
S: String;

n cTpouT Ipaduk}
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begin
Seriesl.Clear;
Series2?2.Clear;
Chartl.BottomAxis.Title.Caption:='V(t)"';

if (LEVNomUzla.Font.Color=clRed)
or (LEhV.Font.Color=clRed)
or (LENormNoGistV.Font.Color=clRed)
then exit;

if ChBoxNormGistV.Checked=True then
begin
NormNo:=StrTolInt (LENormNoGistV.Text) ;
if NormNo<=0 then

begin
LENormNoGistV.Font.Color:=clRed;
exit;
end;
Chartl.LeftAxis.Title.Caption:='N / No ( No = '"+IntToStr (NormNo)+' )';
end
else
begin

NormNo:=1;
Chartl.LeftAxis.Title.Caption:='N, mt';
end;

hv:=StrToFloat (LEhV.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

V_Arr Min:=Trajects.Traject[0].v_arr[0];
V_Arr Max:=Trajects.Traject[0].v_arr[0];
for i:=NomTrjOt to NomTrjDo do begin
for j:=0 to Trajects.Traject[i].NodeCount-1 do begin
if Trajects.Traject[i].v_arr[j]<V_Arr Min
then V Arr Min:=Trajects.Traject[i].v_arr[j];
if Trajects.Traject[i].v_arr[j]>V Arr Max
then V Arr Max:=Trajects.Traject[i].v_arr[]j];
end;
end;
V_Arr Min:=V Arr Min-2;
V_Arr Max:=V_Arr Max+2;

SetLength(nv,round(abs(V_Arr_Max—V_Arr_Min)/hv)+4);
NomUzla:=StrToInt (LEVNomUzla.Text) ;

vj:=V_Arr Min;
For j:=1 to round((V_Arr Max-V_Arr Min)/hv)+1l do
begin
nv([j]:=0;
for i:=NomTrjOt to NomTrjDo do
if (Trajects.Traject([i].v_arr[NomUzla]<=vj+hv/2)
and (Trajects.Traject[i].v_arr[NomUzla]>vj-hv/2)
then nv([j]:=nv[j]+1;
vj:=vj+hv;
end;

Str((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon:2:2,S3);
Chartl.Title.Text.Text:="'TucrorpamMmMa pacnpenejenus no V'#13
+'wa raybmHe '+S+' AHT';

For j:=1 to round((V_Arr Max-V Arr Min)/hv)+1l do
begin
vj:=V_Arr Min+hv* (j-1.5);
Series2.AddXY (vj,nv[j]/NormNo,'',clBlack);
end;

Finalize (nv);
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RepaintGraphRaspredV;
end;

procedure TFormRaspredV.GistVBtnClick (Sender: TObject);
begin

GistogrammV;

end;

procedure TFormRaspredV.UpDownGistVClick (Sender: TObject; Button: TUDBtnType) ;
begin

GistogrammV;

end;

procedure TFormRaspredV.LEStepUpDownGistVChange (Sender: TObject);
var

UpDownStep, code: integer;

Text: String;
begin

Text:=LEStepUpDownGistV.Text;

Val (Text, UpDownStep, code) ;

if code=0

then UpDownGistV.Increment:=UpDownStep;
end;

procedure TFormRaspredV.LEVNomUzlaChange (Sender: TObject);
var
NomUzla, Code: integer;
S: String;
begin
LEVNomUzla.Font.Color:=clBlack;
S:=LEVNomUzla.Text;
Val (S,NomUzla, Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount) then
begin
LEVNomUzla.Font.Color:=clRed;
LabelVGlubinaTau.Caption:='??? Tay';
LabelVGlubinaAngstrem.Caption:="'2?? AuHD';
exit;
end;
LabelVGlubinaTau.Caption:=FloatToStr (NomUzla*Trajects.Traject[0].taut+dep Start)+'
ray';

LabelVGlubinaAngstrem.Caption:=FloatToStr ((NomUzla*Trajects.Traject[0].tau+dep Start)
*d small/epsilon)+' Aur';
end;

procedure TFormRaspredV.CalcVBtnClick (Sender: TObject);
var
vmin, vmax, v: double;
i, nv, NomUzla: integer;
begin
if (LEVNomUzla.Font.Color=clRed)
or (LECalcVot.Font.Color=clRed)
or (LECalcVdo.Font.Color=clRed)
then exit;
vmin:=StrToFloat (LECalcVot.Text) ;
vmax:=StrToFloat (LECalcVdo.Text) ;
NomUzla:=StrToInt (LEVNomUzla.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

nv:=0;
For 1:=NomTrjOt to NomTrjDo do
begin
v:=Trajects.Traject[i1].v arr[NomUzla];
if (v>=vmin) and (v<vma§) then nv:=nv+1;
end;
LabelVCalcRes.Caption:=IntToStr (nv) ;
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end;

procedure TFormRaspredV.LECalcVotChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcVot, '-');
end;

procedure TFormRaspredV.LECalcVdoChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcVdo, '-');
end;

procedure TFormRaspredV.LEhVChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEhV, 'No <=0');
end;

//Pacnpernesienme Mo KOOPIMHATAM

procedure TFormRaspredV.GistogrammX;
{Ilpouenypa pacuMTEIBAET I'MCTOTpaMMmy [0 X Ha IJyOuHe,
COOTBETCTRylUEN y3Jly peumeHus N NomUzla wu crpouT rpaduk}
var
X Arr Min, X Arr Max, hx, xj: double;
i, j, NomUzla, NormNo: integer;
nx: array of integer;
S: String;

begin
Seriesl.Clear;
Series2.Clear;
Chartl.BottomAxis.Title.Caption:="x/ax"';

if (LEXNomUzla.Font.Color=clRed)

or (LEhX.Font.Color=clRed)
or (LENormNoGistX.Font.Color=clRed)
then exit;

if ChBoxNormGistX.Checked=True then
begin
NormNo:=StrTolInt (LENormNoGistX.Text) ;
if NormNo<=0 then

begin
LENormNoGistX.Font.Color:=clRed;
exit;
end;
Chartl.LeftAxis.Title.Caption:='N / No ( No = "+IntToStr (NormNo) +
end
else
begin

NormNo:=1;
Chartl.LeftAxis.Title.Caption:='N, mt';
end;

hx:=StrToFloat (LEhX.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

X Arr Min:=Trajects.Traject[0].x arr[0];
X Arr Max:=Trajects.Traject[0].x arr([0];
for i:=NomTrjOt to NomTrjDo do begin
for j:=0 to Trajects.Traject[i].NodeCount-1 do begin
if Trajects.Traject[i].x arr[j]<X Arr Min
then X Arr Min:=Trajects.Traject[i].x arr[j];
if Trajects.Traject[i].v_arr[j]>X Arr Max
then X Arr Max:=Trajects.Traject[i].x arr[j];
end;
end;
X Arr Min:=X Arr Min-1;
X Arr Max:=X Arr Max+l;
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SetLength(nx,round((X_Arr_Max—X_Arr_Min)/hx)+4);
NomUzla:=StrToInt (LEXNomUzla.Text) ;

xj:=X Arr Min;
For j:=1 to round((X Arr Max-X Arr Min)/hx)+1 do
begin
nx[3]:=0;
for i:=NomTrjOt to NomTrjDo do
if (Trajects.Traject[i].x arr[NomUzla]<=xj+hx/2)
and (Trajects.Traject[i].x_arr[NomUzla]>xj—hx/2)
then nx[j]:=nx[j]+1;
xj:=xj+hx;
end;

Str((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon:2:2,S3);
Chartl.Title.Text.Text:="'TucrorpamMmMa pacnpenejenus rno X'#13
+'Ha raybmuhHe '+S+' AHT';

For j:=1 to round((X Arr Max-X Arr Min)/hx)+1 do
begin
xj:=X Arr Min+hx*(j-1.5);
Series2.AddXY (xj,nx[j]/NormNo, '',clBlack);
end;

Finalize (nx);
RepaintGraphRaspredV;
end;

procedure TFormRaspredV.GistXBtnClick (Sender: TObject);
begin

GistogrammX;

end;

procedure TFormRaspredV.UpDownGistXClick (Sender: TObject; Button: TUDBtnType) ;
begin

GistogrammX;

end;

procedure TFormRaspredV.LEStepUpDownGistXChange (Sender: TObject);
var
UpDownStep, code: integer;
Text: String;
begin
Text:=LEStepUpDownGistX.Text;
Val (Text, UpDownStep, code) ;
if code=0 then UpDownGistX.Increment:=UpDownStep;
end;

procedure TFormRaspredV.LEXNomUzlaChange (Sender: TObject);
var
NomUzla, Code: integer;
S: String;
begin
LEXNomUzla.Font.Color:=clBlack;
S:=LEXNomUzla.Text;
Val (S,NomUzla, Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount) then
begin
LEXNomUzla.Font.Color:=clRed;
LabelXGlubinaTau.Caption:='??? Tay';
LabelXGlubinaAngstrem.Caption:="'2??? AHT';
exit;
end;
LabelXGlubinaTau.Caption:=FloatToStr (NomUzla*Trajects.Traject[0].tau+dep Start)+'
Tay';

LabelXGlubinaAngstrem.Caption:=FloatToStr ((NomUzla*Trajects.Traject[0].tau+dep Start)
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*d small/epsilon)+' Aur';

end;

procedure TFormRaspredV.CalcXBtnClick (Sender: TObject);
var
xmin, xmax, x: double;
i, nx, NomUzla: integer;
begin
if (LEXNomUzla.Font.Color=clRed)
or (LECalcXot.Font.Color=clRed)
or (LECalcXdo.Font.Color=clRed)
then exit;
xmin:=StrToFloat (LECalcXot.Text) ;
xmax:=StrToFloat (LECalcXdo.Text) ;
NomUzla:=StrTolInt (LEXNomUzla.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

nx:=0;
For i:=NomTrjOt to NomTrjDo do
begin
x:=Trajects.Traject[i].x arr[NomUzla];
if (x>=xmin) and (x<xmgx) then nx:=nx+1;
end;
LabelXCalcRes.Caption:=IntToStr (nx) ;
end;

procedure TFormRaspredV.LECalcXotChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcXot, '-');
end;

procedure TFormRaspredV.LECalcXdoChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcXdo, '-');
end;

procedure TFormRaspredV.LEhXChange (Sender: TObject) ;
begin

RedErrors (FormRaspredV.LEhX, 'No <=0');
end;

//Pacnpernesienue no ryyOuHe

procedure TFormRaspredV.RaspVglBtnClick (Sender: TObject);
{PacuéT 3aBMCUMMOCTM PaclpemejieHUs IMOMEepPeUYHEIX CKOPOCTen
OT IJIyOMHEl NIPOHMKHOBEHMS }
var
V_Arr Min, V _Arr Max, y: double;
i, ti, NormNo: integer;
ntv: array of integer;
begin
Seriesl.Clear;
Series2.Clear;

Chartl.Title.Text.Text:='YrjoBoe pacHnpenejieHVe uYacTul IO TJybuHe';

if ChBoxAngstrem.Checked=False
then Chartl.BottomAxis.Title.Caption:='T a y'
else Chartl.BottomAxis.Title.Caption:='m ny 6 u H a,

if (LEVminGl.Font.Color=clRed)

or (LEVmaxGl.Font.Color=clRed)
or (LENormNoGlV.Font.Color=clRed)
then exit;

if ChBoxNormGlV.Checked=True then
begin
NormNo:=StrTolInt (LENormNoGlV.Text) ;
if NormNo<=0 then
begin
LENormNoG1lV.Font.Color:=clRed;

176

A

H

.

’



exit;

end;

Chartl.LeftAxis.Title.Caption:='N / No ( No = "+IntToStr (NormNo)+' )';
end
else
begin

NormNo:=1;

Chartl.LeftAxis.Title.Caption:='N, mt';
end;

V_Arr Min:=StrToFloat (LEVminGl.Text);
V_Arr Max:=StrToFloat (LEVmaxGl.Text);

GetTrjUzel;
if GetTrjUzelOk=False then exit;

SetLength (ntv, Trajects.Traject[0] .NodeCount) ;
{MaccuB ntv - KOJI-BO YacCTMl, C HOAHHOM CKOPOCTBLIO Ha IaHHOM IJyOuHEe}

{Pacuér pacnpemenenHus: [[poBepdlTCsa BCE YACTMIEBl IO BCey IJyOuHE,
ecny yacTuua N 1 mMeeT HYXHY INOINEPEeUYHyl CKOPOCTH (OT V_Arr_Min pife) V_Arr_Max)
Ha nmaHHOM TyyOmHe (ti), To k 3HaueHMIO MaccuBa ntv[ti] npubaBasercsa 1}
For i:=NomTrjOt to NomTrjDo do begin
for ti:=NomUzlaOt to NomUzlaDo do
begin
y:=Trajects.Traject[i].v arr[ti];
if (y<=V_Arr Max) and (y;V_Arr_Min)
then ntv[ti]:=ntv[ti]+1;
end;
end;

{llocTpoeHre Tpadmka BaBUCUMOCTMU PacClIpemesieHUs CKOPOCTENM OT TJIyOMHE}
For ti:=NomUzlaOt to NomUzlaDo do
begin
if ChBoxAngstrem.Checked=False
then Seriesl.AddXY (Trajects.Traject[0].t arr[ti],ntv[ti]/NormNo,'',clBlack)
else Seriesl.AddXY(Trajects.Traject[O].t_arr[ti]*d_small/epsilon,
ntv[ti]/NormNo, '',clBlack);

end;

Finalize (ntv);
RepaintGraphRaspredV;
end;

procedure TFormRaspredV.CalcGlBtnClick (Sender: TObject);
label L1;
var
nv, i, ti, tiot, tido: integer;
vvmax, vvmin, v: double;
begin
if (LEVminGl.Font.Color=clRed)
or (LEVmaxGl.Font.Color=clRed)
or (LECalcGlot.Font.Color=clRed)
or (LECalcGldo.Font.Color=clRed)
then exit;

vvmin:=StrToFloat (LEVminGl.Text) ;
vvmax:=StrToFloat (LEVmaxGl.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

if StrToFloat (LECalcGlot.Text)<=dep Start

then LECalcGlot.Text:=FloatToStrF (dep Start, ffGeneral,10,10);

if StrToFloat (LECalcGldo.Text)>=(dep Start+glubina)

then LECalcGldo.Text:=FloatToStrF ((dep Start+glubina), ffGeneral,10,10);
tiot:=Round((StrToFloat (LECalcGlot.Text)-dep Start)/Trajects.Traject[0].tau);
tido::Round((StrToFloat(LECachldo.Text)—dep_Start)/Trajects.Traject[O}.tau);
Labell.Caption:="yYame or '+IntToStr(tiot)+' mo '"+IntToStr (tido);
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nv:=0;
For i:=NomTrjOt to NomTrjDo do begin
for ti:=tiot to tido do
begin
v:=Trajects.Traject[i].v arr[ti];
if (v<=vvmax) and (v>vvan)
then begin nv:=nv+l; goto Ll; end;

end;
Ll:
end;
LabelGlCalcRes.Caption:=IntToStr (nv);
CalcGlLegend.Caption:='ckopocTri OT '+

FloatToStr (vvmin)+' mo '+FloatToStr (vvmax)+' Ha B3amaHHOM IJyOMHE
end;

procedure TFormRaspredV.LEVminGlChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEVminGl, '-');

end;

procedure TFormRaspredV.LEVmaxGlChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEVmaxGl, '-"');

end;

procedure TFormRaspredV.LECalcGlotChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcGlot, '-');

end;

procedure TFormRaspredV.LECalcGldoChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LECalcGldo, '-'");

end;

/7 £(x), £(v)

(ray) ';

procedure TFormRaspredV.FxGraph; // Crpour rpadux pacnpeneneHus f (x)

var
i, NomUzla, NormNo: integer;
x, y, t, x _tr, MA, SumF, x ot, x do, x step, MA min: double;
S: String;

begin
Seriesl.Clear;
Series2?2.Clear;
Chartl.LeftAxis.Title.Caption:="f (x)';
Chartl.BottomAxis.Title.Caption:="x";

if (LENomUzla.Font.Color=clRed)
or (LEXVot.Font.Color=clRed)
or (LEXVdo.Font.Color=clRed)
or (LEXVStep.Font.Color=clRed)
or (LENormNo.Font.Color=clRed)
then exit;

x ot:=StrToFloat (LEXVot.Text) ;
x do:=StrToFloat (LEXVdo.Text) ;
X step:=StrToFloat (LEXVStep.Text);
NomUzla:=StrToInt (LENomUzla.Text) ;
MA min:=StrToFloat (LEMAmin.Text) ;

NormNo:=StrTolInt (LENormNo.Text) ;
if NormNo=0 then
begin
LENormNo.Font.Color:=clRed;
exit;
end;

GetTrjUzel;
if GetTrjUzelOk=False then exit;
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Str ((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon:2:2,5);
Chartl.Title.Text.Text:="'IlpocTpaHCTBeHHOe pacnpenejenue f (x)'#13
+'Ha TayOwmHe '+S+' Aur';;

X:=x ot;
While x<=x_do do
begin
SumF:=0;
for i:=NomTrjOt to NomTrjDo do
begin
x tr:=Trajects.Traject[i].x arr[NomUzlal;
if_Trajects.Traject[i].MAiarE[NomUzla]<MA7min
then MA:=Trajects.Traject[i] .MA arr[NomUzla]+MA min
else MA:=Trajects.Traject[i].MA arr([NomUzla];

SumF:=SumF+exp (-Sqr (x-x_tr) /abs (2*MA)) /Sqgrt (abs (2*Pi*MA) ) ;
end;

y:=SumF/NormNo;
ti=x;
Seriesl.AddXY (t,y,'',clBlack);
X:=X+x step;
end;
RepaintGraphRaspredV;
end;

procedure TFormRaspredV.FvGraph; // Crpour rpadbmk pacnpenenenus f(v)
var
i, NomUzla, NormNo: integer;
v, y, &, v_tr, MC, SumF, v _ot, v _do, v_step, MC min: double;
S: String;
begin
Seriesl.Clear;
Series2.Clear;
Chartl.LeftAxis.Title.Caption:="f (v)';
Chartl.BottomAxis.Title.Caption:="v"

if (LENomUzla.Font.Color=clRed) or (LEXVot.Font.Color=clRed)
or (LEXVdo.Font.Color=clRed) or (LEXVStep.Font.Color=clRed)
or (LENormNo.Font.Color=clRed) then exit;
v_ot:=StrToFloat (LEXVot.Text) ; v_do:=StrToFloat (LEXVdo.Text) ;
v_step:=StrToFloat (LEXVStep.Text) ; NomUzla:=StrToInt (LENomUzla.Text) ;
MC min:=StrToFloat (LEMCmin.Text) ; NormNo:=StrTolInt (LENormNo.Text) ;
if NormNo=0 then
begin
LENormNo.Font.Color:=clRed;
exit;
end;
GetTrjUzel;

if GetTrjUzelOk=False then exit;

Str ((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon:2:2,5S);
FormRaspredV.Chartl.Title.Text.Text:='Yrnosoe pacnpenesienve f (v)'#13
+'"wa ray6bmubHe '+S+' Aur';;
v:i=v ot;
While v<=v_do do
begin
SumF:=0;
for i:=NomTrjOt to NomTrjDo do
begin
v_tr:=Trajects.Traject[i].v_arr[NomUzla];
if Trajects.Traject[i].MC arr[NomUzla]<MC min
then MC:=Trajects.Traject[i] .MC arr[NomUzla]+MC min
else MC:=Trajects.Traject[i].MC arr[NomUzla];
SumF:=SumF+exp (-Sqr (v-v_tr) /abs (2*MC) ) /Sqgrt (abs (2*Pi*MC) ) ;

end;

y:=SumF/NormNo; ti=v;

Seriesl.AddXY (t,y,'',clBlack); v:=v+v_step;
end;

RepaintGraphRaspredV;
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end;

procedure TFormRaspredV.FxBtnClick (Sender: TObject);

begin
FxBtn.Font.Color:=clBlue; FvBtn.Font.Color:=clBlack;
LEXVot.EditLabel.Caption:='Xor ='; LEXVdo.EditLabel.Caption:='Xmo =';
LEXVStep.EditLabel.Caption:='X ='; FxGraph;

end;

procedure TFormRaspredV.FvBtnClick (Sender: TObject) ;

begin
FxBtn.Font.Color:=clBlack; FvBtn.Font.Color:=clBlue;
LEXVot.EditLabel.Caption:='Vor ='; LEXVdo.EditLabel.Caption:='Voo ="';
LEXVStep.EditLabel.Caption:='V ='; FvGraph;

end;

procedure TFormRaspredV.UpDownFxvClick (Sender: TObject; Button: TUDBtnType) ;
begin

if FvBtn.Font.Color=clBlue then FvGraph else FxGraph;
end;

procedure TFormRaspredV.LEStepUpDownFxvChange (Sender: TObject);
var
UpDownStep, code: integer;
Text: String;
begin
Text:=FormRaspredV.LEStepUpDownFxv.Text;
Val (Text, UpDownStep, code) ;
if code=0 then UpDownFxv.Increment:=UpDownStep;
end;

procedure TFormRaspredV.LENomUzlaChange (Sender: TObject);

var
NomUzla, Code: integer;
S: String;
begin
LENomUzla.Font.Color:=clBlack;
S:=LENomUzla.Text; Val (S,NomUzla, Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount) then
begin
LENomUzla.Font.Color:=clRed; LabelGlubinaTau.Caption:='??? Tay';
LabelGlubinaAngstrem.Caption:="'2?? AHT'; exit;
end;

LabelGlubinaTau.Caption:=FloatToStr (NomUzla*Trajects.Traject[0].tau+dep Start)+'
ray';
LabelGlubinaAngstrem.Caption:=FloatToStr ((NomUzla*Trajects.Traject[0].taut+dep Start)
*d small/epsilon)+' Aur';
end;

procedure TFormRaspredV.MminLegendClick (Sender: TObject);

begin
if (MA max>=0) and (MC max>=0) then
begin
LEMAmin.Text:=FloatToStr(MA_max/4); LEMCmin.Text:=FloatToStr(MC_max/4);
end;
end;

procedure TFormRaspredV.LEXVStepChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEXVStep, 'No <=0');
end;

procedure TFormRaspredV.LEMAminChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEMAmin, 'No <=0"');
end;

procedure TFormRaspredV.LEMCminChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LEMCmin, 'No <=0"');
end;
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procedure TFormRaspredV.LEXVotChange (Sender: TObject);

begin

RedErrors (FormRaspredV.LEXVot,

end;

=)

procedure TFormRaspredV.LEXVdoChange (Sender: TObject);

begin

RedErrors (FormRaspredV.LEXVdo,

end;

=)

//0Bue xHOmkM Ha ¢opme FormRasperdV

procedure TFormRaspredV.Zapolnenie;

begin

LEMAmin.Text:=Settings[29];
LEMCmin.Text:=Settings[30];
LEXVot.Text:=Settings[31];
LEXVdo.Text:=Settings[32];
LEXVstep.Text:=Settings[33];

LEhV.Text:
LECalcVot.
LECalcVdo
LEhX.Text:
LECalcXot.
LECalcXdo.

LECalcGlot.Text:
LECalcGldo.Text:
LEStepUpDownFxv.

=Settings[34];
Text:=Settings[35];

.Text:=Settings[36];

=Settings[37];
Text:=Settings[38];
Text:=Settings[39];

=Settings[42];
=Settings[43];
Text:=Settings[66];

LEStepUpDownGistX.Text:=Settings[67];
LEStepUpDownGistV.Text:=Settings[68];

end;

//mpolenypa BanojiHgeT HaHHBMU bopMy

procedure TFormRaspredV.FormCreate (Sender: TObject);

begin
Zapolnenie;
end;

FxBtn.Font.Color:=clBlue;

procedure TFormRaspredV.CloseFormBtnClick (Sender: TObject);

begin

FormRaspredV.Close;

end;

procedure TFormRaspredV.RepaintGraphRaspredV;

begin

Chartl.Repaint;
LEGraphYmax.Text:=FloatToStrF
LEGraph¥min.Text:=FloatToStrF
LEGraphXmax.Text:=FloatToStrF
LEGraphXmin.Text:=FloatToStrF

end;

(
(
(
(

Chartl.
Chartl.
Chartl.
Chartl.

LeftAxis.Maximum, ffGeneral, 9,9);
LeftAxis.Minimum, ffGeneral, 9,9);
BottomAxis.Maximum, ffGeneral, 9,9);
BottomAxis.Minimum, ffGeneral, 9,9);

procedure TFormRaspredV.SBChangeGraphClick (Sender: TObject) ;

begin

if ChBoxGraphYAuto.Checked=True then
Chartl.LeftAxis.Automatic:=True

else
begin

Chartl.LeftAxis

try

Chartl.LeftAxis
Chartl.LeftAxis

except
exit;
end;
end;

if ChBoxGraphXAuto.
Chartl.BottomAxis

else
begin

.Automatic:=False;

Checked=True then
.Automatic:=True

.Minimum:=StrToFloat (LEGraphYmin.Text) ;
.Maximum:=StrToFloat (LEGraphYmax.Text) ;
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Chartl.BottomAxis.Automatic:=False;
try
Chartl.BottomAxis.Minimum:=StrToFloat (LEGraphXmin
Chartl.BottomAxis.Maximum:=StrToFloat (LEGraphXmax
except
exit;
end;
end;
SBChangeGraph.Enabled:=False; RepaintGraphRaspredV;
end;

.Text) ;
.Text) ;

procedure TFormRaspredV.LEGraphYminChange (Sender: TObject);

begin

if ChBoxGraphYAuto.Checked=False then SBChangeGraph.Enabled:=True;

end;

procedure TFormRaspredV.LEGraphXminChange (Sender: TObject);

begin

if ChBoxGraphXAuto.Checked=False then SBChangeGraph.Enabled:=True;

end;

procedure TFormRaspredV.ChBoxGraphYAutoClick (Sender:
begin

SBChangeGraph.Enabled:=True;
end;

TObject) ;

procedure TFormRaspredV.LabelForAllTrjClick(Sender: TObject);

begin
LENomTrjOt.Text:='0";
LENomTrjDo.Text:=IntToStr (Trajects.CntOfTraject-1);
LENormNo.Text:=IntToStr (Trajects.CntOfTraject);
LENormNoGlV.Text:=IntToStr (Trajects.CntOfTraject);
LENormNoGistV.Text:=IntToStr (Trajects.CntOfTraject)
LENormNoGistX.Text:=IntToStr (Trajects.CntOfTraject)
end;

procedure TFormRaspredV.LabelForAllUzelsClick (Sender:
begin
LENomUzlaOt.Text:='0";

’

’

TObject) ;

LENomUzlaDo.Text:=IntToStr (Trajects.Traject[0] .NodeCount-1) ;

end;

procedure TFormRaspredV.GetTrjUzel;
begin
GetTrjUzelOk:=False;

if (LENomTrjOt.Font.Color=clRed) or (LENomTrjDo.Font.Color=clRed)
or (LENomUzlaOt.Font.Color=clRed) or (LENomUzlaDo.Font.Color=clRed)

then exit;
NomTrjOt:=StrTolInt (LENomTrjoOt.Text) ;
if NomTrjoOt<0 then NomTrjOt:=0;
if NomTrjot>(Trajects.CntOfTraject-1) then NomTrjot
LENomTrjOt.Text:=IntToStr (NomTrjot) ;
NomTrjDo:=StrToInt (LENomTrjDo.Text) ;
if NomTrjDo<NomTrjDo then NomTrjDo:=NomTrjoOt;
if NomTrjDo>(Trajects.CntOfTraject-1) then NomTrjDo
LENomTrjDo.Text:=IntToStr (NomTrjDo) ;
NomUzlaOt:=StrToInt (LENomUzlaOt.Text) ;
if NomUz1laOt<0 then NomUzlaOt:=0;
if NomUzlaOt> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaOt:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaOt.Text:=IntToStr (NomUzlaOt) ;
NomUzlaDo:=StrToInt (LENomUzlaDo.Text) ;
if NomUzlaDo<NomUzlaOt then NomUzlaDo:=NomUzlaDo;
if NomUzlaDo> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaDo:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaDo.Text:=IntToStr (NomUzlaDo) ;
GetTrjUzelOk:=True;
end;

:=Trajects.CntOfTraject-1;

:=Trajects.CntOfTraject-1;

procedure TFormRaspredV.LENomTrjOtChange (Sender: TObject);

begin
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RedErrors (FormRaspredV.LENomTrjOt, 'Integer');
end;

procedure TFormRaspredV.LENomTrjDoChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LENomTrjDo, 'Integer');
end;

procedure TFormRaspredV.LENomUzlaOtChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LENomUz1laOt, 'Integer');
end;

procedure TFormRaspredV.LENomUzlaDoChange (Sender: TObject);
begin

RedErrors (FormRaspredV.LENomUzlaDo, 'Integer');
end;

procedure TFormRaspredV.LENormNoChange (Sender: TObject) ;
begin

RedErrors (FormRaspredV.LENormNo, 'Integer');
end;

procedure TFormRaspredV.ShowGridClick (Sender: TObject);

begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True; Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False; Chartl.BottomAxis.Grid.Visible:=False;
ShowGrid.Checked:=False;
end;
end;

procedure TFormRaspredV.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
begin
Chartl.Foot.Text.Text:=
FloatToStr (Trajects.CntOfTraject)+' Tp. X='
+FloatToStrF (Trajects.Traject[0].x arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].x arr[0], ffGeneral, 3, 3)
+! ='+FloatToStrF(Trajects.Traject[0].v_arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject [Trajects.CntOfTraject-1].v_arr[0], ffGeneral, 3, 3)
+! 71l="+FloatToStr (Z1)+' M='+FloatToStr (MassOfIon/m0c2)+"'aem ="
+FloatToStr (EnergyT/1000000)+"'MaB'#13
+' yron='+FloatToStr (DeltaTheta*180/Pi)+'rpan'+' k='+FloatToStr (k)
+' 1="+FloatToStr (1l)+' '"+Ploskost+' Curv='+FloatToStr (kt)+'*t+"'
+FloatToStr (Curv*Sqr (epsilon)/d _small)+'*d/eps”2';

Chartl.Foot.Visible:=True; Chartl.Title.Visible:=True;
ShowText .Checked:=True;

end

else

begin
Chartl.Foot.Visible:=False; Chartl.Title.Visible:=False;
ShowText.Checked:=False;

end;

end;

procedure TFormRaspredV.SaveGraphClick (Sender: TObject);

begin
if Forml.SavePictureDialogl.Execute then
begin
Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;
end;

procedure TFormRaspredV.PrintGraphClick (Sender: TObject);
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begin
if Forml.PrintDialogl.Execute then Chartl.Print;
end;

procedure TFormRaspredV.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true) ;

end;

procedure TFormRaspredV.SBExcelClick (Sender: TObject) ;
var
i: integer;
ExcelApplication: Variant;
begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True; ExcelApplication.WorkBooks.Add;

for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;

procedure TFormRaspredV.SpeedButtonlClick (Sender: TObject);
var
i: integer;

ExcelApplication: Variant;
begin

ExcelApplication:=CreateOleObject ('Excel.Application');

ExcelApplication.Visible:=True;

ExcelApplication.WorkBooks.Add;

for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1l].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;

procedure TFormRaspredV.SpeedButton2Click (Sender: TObject);
var
i,n: integer;

x,y: double;

ExcelApplication: Variant;
begin

ExcelApplication:=CreateOleObject ('Excel.Application');

ExcelApplication.Visible:=True;

ExcelApplication.WorkBooks.Add;

i:=1;
n:=0;
While i<Series2.Count do
begin
inc(n);
xX:=Series2.XValue[i-1];
y:=Series2.YValue[i-1];
ExcelApplication.Cells|
ExcelApplication.Cells|
inc (1) ;
inc(n);
y:=Series2.YValue[i-1];
ExcelApplication.Cells[n,1l].Value:=x;
ExcelApplication.Cells[n,2].Value:=y;
end;

n,1l].Value:=x;
n,2].Value:=y;

end;

end.
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unit RaspredE;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, Buttons, Gauges, Constants, Trajectories, TeEngine,
Series, ExtCtrls, TeeProcs, Chart, ExtDlgs, ComCtrls, Menus;

type

TFormRaspredE = class (TForm)
Chartl: TChart;
Seriesl: TPointSeries;
Series2: TPointSeries;
Series3: TLineSeries;
PageRaspVXGl: TPageControl;
TabSheetl: TTabSheet;
LabelDelthaV: TLabel;
GistEBtn: TBitBtn;
GroupBoxCalcE: TGroupBox;
CalcVLegend: TLabel;
TabSheet3: TTabSheet;
RaspGlLegend: TLabel;
RaspEglBtn: TBitBtn;
GroupBoxCalcGl: TGroupBox;
Label9: TLabel;
CalcGlLegend: TLabel;
LECalcGlot: TLabeledEdit;
LECalcGldo: TLabeledEdit;
CalcGlBtn: TBitBtn;
TabSheet4: TTabSheet;
Labell4: TLabel;
Labell5: TLabel;
Labell6: TLabel;
Labell9: TLabel;
RaspEBtn: TBitBtn;
TabSheet2: TTabSheet;
Gauge3: TGauge;
EnergyArrayBtn: TBitBtn;
ChBoxRoe07: TCheckBox;
ChBoxGammaDeltha: TCheckBox;
ChBGisteVAng: TCheckBox;
Label5: TLabel;
GraphETBtn: TBitBtn;
Gauge2: TGauge;
ChBAngstrem: TCheckBox;
ChBeVAngstrem: TCheckBox;
Seriesd4: TLineSeries;
Labell: TLabel;
CloseFormBtn: TSpeedButton;
LabelEGlubina: TLabel;
LEENomUzla: TLabeledEdit;
UpDownGistE: TUpDown;
LabelEGlubinaTau: TLabel;
LabelEGlubinaAngstrem: TLabel;
LEStepUpDownGistE: TLabeledEdit;
LECalcEot: TLabeledEdit;
LECalcEdo: TLabeledEdit;
DecEPerAngBtn: TBitBtn;
CalcEBtn: TBitBtn;
LabelResCalcE: TLabel;
Label2: TLabel;
ChBoxDecELGlAng: TCheckBox;
ChBoxNormGistEL: TCheckBox;
LEhE: TLabeledEdit;
LEEminGl: TLabeledEdit;
LEEmaxGl: TLabeledEdit;
LabelCalcGlRes: TLabel;
LERazreshSpectra: TLabeledEdit;
ChBoxWithhE: TCheckBox;
ChBLayerEn: TCheckBox;
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LELayerEn: TLabeledEdit;

Label3: TLabel;

LabelSDec: TLabel;

LEGraphYmax: TLabeledEdit;

LEGraphYmin: TLabeledEdit;

LEGraphXmax: TLabeledEdit;

LEGraphXmin: TLabeledEdit;

ChBoxGraphYAuto: TCheckBox;

ChBoxGraphXAuto: TCheckBox;

SBChangeGraph: TSpeedButton;
ChBoxNormRandom: TCheckBox;

LERandom: TLabeledEdit;

LabelAveDec: TLabel;

LENormNo: TLabeledEdit;

Beveld: TBevel;

Label4d: TLabel;

Label6: TLabel;

LENomTrjOt: TLabeledEdit;

LENomTrjDo: TLabeledEdit;

LabelForAllTrj: TLabel;

Labell0: TLabel;

LabelForAllUzels: TLabel;

LENomUzlaOt: TLabeledEdit;

LENomUzlaDo: TLabeledEdit;

Bevell: TBevel;

Label7: TLabel;

Label8: TLabel;

Bevel2: TBevel;

Bevel3: TBevel;

Bevelb: TBevel;

Bevel6: TBevel;

BevelOrZav: TBevel;

LabelOrZav: TLabel;

Labelll: TLabel;

Bevel7: TBevel;

SBExcel: TSpeedButton;

ChBoxAllExcel: TCheckBox;

LECenaKanala: TLabeledEdit;

Labell2: TLabel;

LabelGlubinaSpectrak: TLabel;
LabelTauSpectraE: TLabel;

LENomUzlaSpectraE: TLabeledEdit;
LEStepSpectraE: TLabeledEdit;
LabelAngSpectraE: TLabel;

UpDownSpectraE: TUpDown;

ChBeVAngSpectraE: TCheckBox;

SpeedButton2: TSpeedButton;

PopupMenuChartE: TPopupMenu;

ShowGrid: TMenultem;

ShowText: TMenultem;

N3: TMenultem;

SaveGraph: TMenultem;

PrintGraph: TMenultem;

ToClipBrd: TMenultem;

Excell: TMenultem;

procedure GistEBtnClick(Sender: TObject);
procedure EnergyArrayBtnClick (Sender: TObject);
procedure RaspEGLBtnClick (Sender: TObject);
procedure GraphETBtnClick (Sender: TObject);
procedure RaspEBtnClick(Sender: TObject);
procedure ChBGisteVAngClick (Sender: TObject);
procedure FormCreate (Sender: TObject);
procedure ChBoxGammaDelthaClick (Sender: TObject);
procedure CalcGlBtnClick(Sender: TObject);
procedure CalcEBtnClick(Sender: TObject);
procedure CloseFormBtnClick (Sender: TObject);
procedure UpDownGistEClick(Sender: TObject; Button:
procedure LEENomUzlaChange (Sender: TObject);
procedure LEStepUpDownGistEChange (Sender: TObject);
procedure DecEPerAngBtnClick (Sender: TObject);
procedure LEhEChange (Sender: TObject);
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procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure
procedure

LECalcEotChange (Sender:
LECalcEdoChange (Sender:
LEEminGlChange (Sender: TObject);
LEEmaxGlChange (Sender: TObject);
LECalcGlotChange (Sender: TObject);
LECalcGldoChange (Sender: TObject);
LERazreshSpectraChange (Sender: TObject);
LELayerEnChange (Sender: TObject);
SBChangeGraphClick (Sender: TObject) ;
LEGraphYminChange (Sender: TObject);
LEGraphXminChange (Sender: TObject);
ChBoxGraphYAutoClick (Sender: TObject);
LabelForAllTrjClick (Sender: TObject);
LabelForAllUzelsClick (Sender: TObject);
LENomTrjOtChange (Sender: TObject);
LENomTrjDoChange (Sender: TObject);
LENomUzlaOtChange (Sender: TObject);
LENomUzlaDoChange (Sender: TObject);
LENormNoChange (Sender: TObject);
LabelOrZavClick (Sender: TObject);
SBExcelClick (Sender: TObject);
LECenaKanalaChange (Sender: TObject);
LEStepSpectraEChange (Sender: TObject) ;
LENomUzlaSpectraEChange (Sender: TObject) ;
UpDownSpectraEClick (Sender: TObject; Button:
ChBeVAngSpectraEClick (Sender: TObject);
SpeedButton2Click (Sender: TObject) ;
ShowGridClick (Sender: TObject);
ShowTextClick (Sender: TObject);
SaveGraphClick (Sender: TObject);
PrintGraphClick (Sender: TObject) ;
ToClipBrdClick (Sender: TObject);
ExcellClick (Sender: TObject);

TObject) ;
TObject) ;

TUDBtnType) ;

private
{ Private declarations }
NomTrjOt, NomTrjDo, NomUzlaOt,
GetTrjUzelOk: Boolean;
function roe (x:double) :double;
function RightPartE (x,Le Energy:double) :double;

NomUzlaDo: integer;

procedure
procedure
procedure
procedure

GetTrjUzel;
GistogrammE;
Spectrak;
RepaintGraphEnergy;

public
{ Public declarations }
procedure Zapolnenie;
procedure EnergyReady;
procedure SaveGrOut;
end;

var
FormRaspredE: TFormRaspredE;
implementation

uses Dechanneling, OrientZav, ChartXVT, ComObj;

{$R *.dfm}
//Pacuér

function TFormRaspredE.roe (x:double) :double;
var
roe07:
begin
if ChBoxRoe(O7.Checked=False then
begin
roe:=ro_e(x);
end
else

double;
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begin
roeQ7:=NE*Z2;
roe:=(ro e(x)+roe07)/2;
end; N
end;

function TFormRaspredE.RightPartE (x,Le Energy:double) :double;
begin

RightPartE:=roe (x) *Le_Energy;
end;

procedure TFormRaspredE.EnergyArrayBtnClick (Sender: TObject);
var
i,J: integer;
Energy, Energyl, dt, x, Le Energy: double;
Progress: integer;
begin
Gauge3.MaxValue:=Trajects.CntOfTraject*Trajects.Traject[0] .NodeCount;
Gauge3.ForeColor:=clBlue;
Gauge3.Progress:=0;
Forml.Gaugel.MaxValue:=Trajects.CntOfTraject*Trajects.Traject[0] .NodeCount;
Forml.Gaugel.ForeColor:=clInfoBk;
Forml.Gaugel.Progress:=0;
SetLength (Energy arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);

if ChBoxGammaDeltha.Checked=False
then Le Energy:=ln(2*mec2*betakE2/IE)
else Le_Energy:=ln(Z*meCZ*betaEZ*Sqr(gammaE)/IE)—betaEZ—deltaE/Z;
Le Energy:=Le Energy*d small*2*DvaPi*Sqr(Z1l)*Sqr (e2)/ (epsilon*mec2*betak2);

For i:=0 to Trajects.CntOfTraject-1 do
begin
dt:=Trajects.Traject[i].tau;
Energy arr[i,0]:=Energy Start[i];
Energy:=Energy Start[i];
for j:=1 to Trajects.Traject[i].NodeCount-1 do
begin
x:=Trajects.Traject[i].x arr[j];
Energyl:=Energy;
Energy:=Energy+RightPartE (x, Le Energy) *dt;
Energy arr[i,j]:=(Energy+Energyl)/2;

Progress:=i*Trajects.Traject[0] .NodeCount+j+1;
Gauge3.Progress:=Progress;
Forml.Gaugel.Progress:=Progress;
end;
Energy Last[i]:=Energy arr[i, (Trajects.Traject[i].NodeCount-1)1];
end;

EnergyReady;
end;

procedure TFormRaspredE.EnergyReady;
var
Text: String;
begin
GraphETBtn.Enabled:=True;
FormOrientZav.ChBoxOriEL.Enabled:=True;
FormChartXVT.ChartEnBtn.Enabled:=True;
FormChartXVT.ChartEeVAngBtn.Enabled:=True;

Text:=FormRaspredE.Caption;

Chartl.Foot.Text.Text:=
FloatToStr (Trajects.CntOfTraject)+' Tp. X='
+FloatToStrF (Trajects.Traject[0].x arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].x arr([0], ffGeneral, 3, 3)
+' V='+FloatToStrF(Trajects.Traject[0].v_arr[0],ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].v arr[0], ffGeneral, 3, 3)

+' Z1l="+FloatToStr (Z1)+" ='+FloatToStr (MassOfIon/m0c2)+"'aem ="
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+FloatToStr (EnergyT/1000000)+"'MaB'#13
+' yron='+FloatToStr (DeltaTheta*180/Pi)+'rpan'+' k='+FloatToStr (k)
+' 1="+FloatToStr(l)+' '"+Ploskost+' Curv="'+FloatToStr (kt)+"'*t+"'
+FloatToStr (Curv*Sqr (epsilon)/d_small)+'*d/eps”2'#13
+Text;

end;

procedure TFormRaspredE.GraphETBtnClick (Sender: TObject);
var
y, t: double;
i, j: integer;
begin
Chartl.FreeAllSeries;
if ChBAngstrem.Checked=False
then Chartl.BottomAxis.Title.Caption:='r 1y 6 u H a, T ay'
else Chartl.BottomAxis.Title.Caption:='r ny 6 u H a, AHT.";
if ChBeVAngstrem.Checked=False
then Chartl.LeftAxis.Title.Caption:='E - Eo (nmoTepsHHas 2Heprusd), s3B!
else Chartl.LeftAxis.Title.Caption:='E - Eo (noTepsHHas B3HePTUH), 3B/AHT.';

GetTrjUzel; if GetTrjUzelOk=False then exit;
Gauge?2.MaxValue:=NomTrjDo-NomTrjoOt+1;

For 1i:=NomTrjOt to NomTrjDo do
begin
Series3:=Series.TLineSeries.Create (Chartl);
Chartl.AddSeries (Series3);
for j:=NomUzlaOt to NomUzlaDo do
begin
if ChBeVAngstrem.Checked=True
then y:=Energy arr[i,j]/(Trajects.Traject[i].tau* (j+1)
+Trajects.Traject[i].t_arr[OJ)*epsilon/d_small
else y:=Energy arr[i,]j];
t:=Trajects.Traject[i].t arr[j];
if ChBAngstrem.Checked=False
then Series3.AddXY (t,y,'',clBlack)
else Series3.AddXY(t*d small/epsilon,y,'',clBlack);
end;
Gauge?2.Progress:=i+1-NomTrjoOt;
end;

Chartl.Title.Text.Text:="'IlloTepu 2HepPIUM YacCTMUl C IJIyOMHOM';
RepaintGraphEnergy;
end;

procedure TFormRaspredE.ChBoxGammaDelthaClick (Sender: TObject);
begin

Gauge3.Progress:=0;

Gauge?2.Progress:=0;

// Tlommmcse :

if ChBoxGammaDeltha.Checked=False then
begin
if ChBoxRoe07.Checked=False
then FormRaspredE.Caption:='3DHeprusa: BapmaHT N 1:
+' Bes gamma, delta; roe:=roe(x)"'
else FormRaspredE.Caption:='OHeprus: BapmaHT N 2:'
+' Bes gamma, delta; roe:=(roe(x)+roel7)/2"';

end
else
begin
if ChBoxRoe(O7.Checked=False
then FormRaspredE.Caption:='DHeprusa: BapuaHT N 3:
+' Yuér gamma, delta; roe:=roe(x)'
else FormRaspredE.Caption:='Oneprus: BapmaHT N 4:'
+' Yuér gamma, delta; roe:=(roe(x)+roel7)/2"';

end;
end;
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//TucrorpamMa 1o E

procedure TFormRaspredE.GistogrammE;

var
Emin, Emax, hE, Ej: double; //hE - war pabueHus OTPE3KOB 10 SHEPIMAM
i, j, NomUzla: integer; //Ej - cpenHee 3HAueHME BJHEPTUM Ha OTpPEe3Ke
nE: array of integer; //nE - KOJ-BO YaCTHl] Ha OTpeske
EnForGist arr: En_arr Type; //Maccup sHeprum: 3amaérca B "3B" mmm "3B/AHT"
S: String;

NumUzelsInLayer, FirstUzel, LastUzel, NL: integer;
NormNo: integer;

begin
Chartl.FreeAllSeries;
Chartl.LeftAxis.Title.Caption:='N (xojguuecTBO uYacTui), wWT.';
Seriesd4:=Series.TLineSeries.Create (Chartl);
Seriesd4.Stairs:=True;
Chartl.AddSeries (Seriesd);

if (LEENomUzla.Font.Color=clRed)
or (LEhE.Font.Color=clRed)
or (LENormNo.Font.Color=clRed)
then exit;

NomUzla:=StrToInt (LEENomUzla.Text) ;
hE:=StrToFloat (LEhE.Text) ;
NormNo:=StrTolInt (LENormNo.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

SetLength (EnForGist arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);

if ChBGisteVAng.Checked=False then // TucrorpamMa B 5B

begin
Chartl.BottomAxis.Title.Caption:='E - Eo (noTepsaHHas »Hepruda), 5B';
EnForGist arr:=Energy arr;

end
else if ChBGisteVAng.Checked=True then // Tucrorpamma B 3B/AHT
begin
if ChBLayerEn.Checked=False then
begin
Chartl.BottomAxis.Title.Caption:='E - Eo (morTepsHHas sHeprus), 5B/AHT.';

for i:=NomTrjOt to NomTrjDo do begin
for j:=0 to Trajects.Traject[0].NodeCount-1 do begin
EnForGist arr[i,j]:=Energy arr[i,j]/(Trajects.Traject[i].tau* (j+1)
+Trajects.Traject[i].t arr[0]) *epsilon/d small;
end;
end;
end
else
begin
Chartl.BottomAxis.Title.Caption:="'dE cmosa [3B] / dT cmnoa [AHr]';
if (LELayerEn.Font.Color=clRed) then exit;
NumUzelsInLayer:=StrToInt (LELayerEn.Text) ;

if (NumUzelsInLayer<=0)
or ((Trajects.Traject[0].NodeCount mod NumUzelsInLayer)<>0) then

if Application.MessageBox (' BamaHHas OJMHA CJIOEB B ya3jax'+#13+' '"+#13+
! He TOIATCsA IJjisg pacuéra Iucrorpammsl, '+#13+' '+#13+
! T.K. [OPUBOOUT K HEPABHOMY IeJIeHMI0 Ha cjou.'+#13+' '"+#13+
'llpy BHIIOJIHEHUM MOXET Npom30uTy ommbOxa'+#13+' '+#13+
! IPOIOOJIXUTE BHIIOJIHEHVE ?',
'llpenynpexnenue’,
MB YesNo+MB IconWarning) = mrNo then exit;

for i:=NomTrjOt to NomTrjDo do begin

NL:=1;
FirstUzel:=0;
LastUzel:=NumUzelsInLayer; //-1

for j:=0 to Trajects.Traject[0].NodeCount-1 do begin
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EnForGist arr([i,j]:=(Energy arr([i,LastUzel]-Energy arr[i,FirstUzell])
/(Trajects.Traject[i].tau*NumUzelsInlLayer)
*epsilon/d small;
if j>=LastUzel then B
begin
inc (NL) ;
FirstUzel:=(NL-1) *NumUzelsInLayer;
LastUzel:=NL*NumUzelsInLayer; //-1
end;
end;
end;
end;
end;

{ABTOMaTHMYECKOE OINperejieHMe IPaHUl] C MHOMOWLI MPOBEPKM BCex 3HadeHuMr EnForGist arr}
Emin:=EnForGist arr[0,0];
Emax:=EnForGist arr[0,0];
for i:=NomTrjOt to NomTrjDo do begin
for j:=0 to Trajects.Traject[0].NodeCount-1 do begin
if EnForGist arr[i,j]<Emin then Emin:=EnForGist arr([i,]j];
if EnForGist arr[i,j]>Emax then Emax:=EnForGist arr([i,]j];
end;
end;
Emin:=Emin-hE;
Emax:=Emax+3*hE;

SetLength (nE, round((Emax-Emin)/hE)+4);

Ej:=Emin;
For j:=1 to round((Emax-Emin)/hE)+1 do
begin
nE[j]:=0;
for i:=NomTrjOt to NomTrjDo do
begin

if (EnForGist arr[i,NomUzlal<=Ej+hE/2) and (EnForGist arr[i,NomUzla]>Ej-hE/2)
then nE[j]:=nE[j]+1;
end;
Ej:=Ej+hE;
end;

if ChBoxNormGistEL.Checked=True
then Chartl.LeftAxis.Title.Caption:='N / No ( No = '"+IntToStr (NormNo)+' )';

For j:=1 to round((Emax-Emin)/hE)+1 do
begin
Ej:=Emin+hE* (j-1.5);
if ChBoxNormGistEL.Checked=False
then Series4.AddXY(Ej,nE[]],'',clBlack)
else Series4.AddXY (Ej,nE[]j]/NormNo,'',clBlack);
end;

Finalize (nE) ;
Finalize (EnForGist arr);

Str ((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon:2:2,5S);
Chartl.Title.Text.Text:='T'ucTorpaMMa paclIpelesjieHrs dYacTuil o '
+'ckopocTaM norepu 3Heprmm'#13
+'Ha TayOuHe '+S+' AHT';
FormRaspredE.Caption:="'TucrorpaMMa pacHnpenesyieHus JacTHl 10 DHEeTUSIM

+'Ha 1ay6bmuHe '+S+' AHT.';

RepaintGraphEnergy;
end;

procedure TFormRaspredE.GistEBtnClick (Sender: TObject);
begin

GistogrammE;
end;

procedure TFormRaspredE.UpDownGistEClick (Sender: TObject;
Button: TUDBtnType) ;
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begin
GistogrammE;
end;

procedure TFormRaspredE.LEStepUpDownGistEChange (Sender: TObject) ;
var

UpDownStep, code: integer;

Text: String;
begin

Text:=FormRaspredE.LEStepUpDownGistE.Text;

Val (Text,UpDownStep, code) ;

if code=0

then FormRaspredE.UpDownGistE.Increment:=UpDownStep;
end;

procedure TFormRaspredE.LEENomUzlaChange (Sender: TObject);
var
NomUzla, Code: integer;
S: String;
begin
LEENomUzla.Font.Color:=clBlack;
S:=LEENomUzla.Text;
Val (S,NomUzla, Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount) then
begin
LEENomUzla.Font.Color:=clRed;
LabelEGlubinaTau.Caption:='??? Tay';
LabelEGlubinaAngstrem.Caption:="'22? AHT';
exit;
end;
LabelEGlubinaTau.Caption:=
FloatToStr (NomUzla*Trajects.Traject[0].taut+dep Start)+' Tay';
LabelEGlubinaAngstrem.Caption:=FloatToStr
((NomUzla*Trajects.Traject[0].tautdep Start)*d small/epsilon)+' AHT';
end;

procedure TFormRaspredE.LEhEChange (Sender: TObject) ;
begin

RedErrors (FormRaspredE.LEhE, 'No <=0');
end;

procedure TFormRaspredE.ChBGisteVAngClick (Sender: TObject);
begin
if ChBGisteVAng.Checked=True then
begin
LEhE.Text:='1";
Label5.Caption:="2B/AHT"';
Label2.Caption:="'sB/AuT";
GroupBoxCalcE.Visible:=False;
DecEPerAngBtn.Visible:=True;
ChBoxDecELGlAng.Visible:=True;
ChBoxWithhE.Visible:=True;
ChBLayerEn.Enabled:=True;
LELayerEn.Enabled:=True;
Label3.Enabled:=True;
LabelSDec.Visible:=True;
ChBoxNormRandom.Visible:=True;
LERandom.Visible:=True;
LabelAveDec.Visible:=True;

end
else //if ChBGisteVAng.Checked=False then
begin
LEhE.Text:='500";
Label5.Caption:="' »B';
Label2.Caption:="' »B';

GroupBoxCalcE.Visible:=True;
DecEPerAngBtn.Visible:=False;
ChBoxDecELGlAng.Visible:=False;
ChBoxWithhE.Visible:=False;
ChBLayerEn.Enabled:=False;
LELayerEn.Enabled:=False;
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Label3.Enabled:=False;
LabelSDec.Visible:=False;
ChBoxNormRandom.Visible:=False;
LERandom.Visible:=False;
LabelAveDec.Visible:=False;
end;
end;

procedure TFormRaspredE.CalcEBtnClick (Sender: TObject);
var
Emin, Emax, Energy: double;
i, nE, NomUzla: integer;
begin
if (LEENomUzla.Font.Color=clRed)
or (LECalcEot.Font.Color=clRed)
or (LECalcEdo.Font.Color=clRed)
then exit;
Emin:=StrToFloat (LECalcEot.Text) ;
Emax:=StrToFloat (LECalcEdo.Text) ;
NomUzla:=StrToInt (LEENomUzla.Text) ;
nE:=0;
For 1:=0 to Trajects.CntOfTraject-1 do
begin
Energy:=Energy arr[i,NomUzla];
if (Energy>=Emin) and (Energy<Emax) then nE:=nE+1;
end;
LabelResCalcE.Caption:=IntToStr (nk) ;
end;

procedure TFormRaspredE.DecEPerAngBtnClick (Sender: TObject);
var

Emin, Emax, hE: double;

i, j: integer;

SD: integer;

DecEPerAng arr: array of integer;

EnPerAng arr: En arr Type;

NumUzelsInLayer, FirstUzel, LastUzel, NL: integer;

RandomDec, AveDec: double;

NormNo: integer;

begin
Chartl.FreeAllSeries;
Seriesd4:=Series.TLineSeries.Create (Chartl);
Series4.Stairs:=True;
Chartl.AddSeries (Seriesd);

if (LEENomUzla.Font.Color=clRed)
or (LECalcEot.Font.Color=clRed)
or (LECalcEdo.Font.Color=clRed)
or (LENormNo.Font.Color=clRed)
then exit;

Emin:=StrToFloat (LECalcEot.Text) ;
EFmax:=StrToFloat (LECalcEdo.Text) ;

GetTrjUzel;
if GetTrjUzelOk=False then exit;

if ChBoxNormGistEL.Checked=True then
begin
NormNo:=StrTolInt (LENormNo.Text) ;
Chartl.LeftAxis.Title.Caption:='Ngex / No ( No = '"+IntToStr (NormNo)+ ')';
end
else
begin
NormNo:=1;
Chartl.LeftAxis.Title.Caption:="'Nmex, wt."';
end;

SetLength (EnPerAng arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);
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if ChBLayerEn.Checked=False then
begin
for i:=NomTrjOt to NomTrjDo do begin
for j:=NomUzlaOt to NomUzlaDo do begin
EnPerAng arr([i,j]:=Energy arr[i,jl/(Trajects.Traject[i].tau* (j+1)
t+Trajects.Traject[i].t _arr[0]) *epsilon/d small;
end;
end;
end
else // Cnoco6 "mo crmosam"
begin
if (LELayerEn.Font.Color=clRed) then exit;
NumUzelsInLayer:=StrTolInt (LELayerEn.Text);

if (NumUzelsInLayer<=0)
or ((Trajects.Traject[0].NodeCount mod NumUzelsInlLayer)<>0) then

if Application.MessageBox (' BamaHHas OJMHA CJIOEB B ya3jax'+#13+' '"+#13+
! He TOIATCs IJisg pacuéTra nekaHanupoBauHus, '+#13+' '+#13+
' T.K. INPUBOOUT K HEPABHOMY HeJieHuio Ha cJjiom. '+#13+' '"+#13+
'llpyt BHIIOJIHEHMM MOXET MNpom30uTy ommbOxka'+#13+' '+#13+
! IPOIOOJIXNTE BHIIOJIHEHVE ?',
'lpenynpexneHue ',
MB YesNo+MB IconWarning) = mrNo then exit;

for i:=NomTrjoOt to NomTrjDo do begin

NL:=1;
FirstUzel:=0;
LastUzel:=NumUzelsInLayer; //-1;
for j:=NomUzlaOt to NomUzlaDo do begin
EnPerAng arr(i,j]:=(Energy arr[i,LastUzel]-Energy arr[i,FirstUzel])

/(Trajects.Traject[i].tau*NumUzelsInLayer)
*epsilon/d small;
if j>=LastUzel then

begin
inc (NL) ;
FirstUzel:=(NL-1) *NumUzelsInLayer;
LastUzel :=NL*NumUzelsInLayer; //=1;
end;
end;
end;

end;

if ChBoxWithhE.Checked=True then
begin
if (LEhE.Font.Color=clRed) then exit;
hE:=StrToFloat (LEhE.Text) ;
for i:=NomTrjOt to NomTrjDo do begin
for j:=NomUzlaOt to NomUzlaDo do begin
EnPerAng arr[i,Jj]:=Round(EnPerAng arr[i,j]/hE)*hE;
end;
end;
end;

SetLength (DecEPerAng arr, Trajects.Traject[0].NodeCount);
for j:=NomUzlaOt to NomUzlaDo do begin
DecEPerAng arr([j]:=0;
for i:=NomTrjOt to NomTrjDo do begin
if ((EnPerAng arr[i,j]>=Emin) and (EnPerAng arr[i,j]<Emax))
then DecEPerAng arr([j]:=DecEPerAng arr[j]+1;
end;
end;

if ChBoxNormRandom.Checked=True
then RandomDec:=StrToFloat (LERandom.Text)
else RandomDec:=1;
AveDec:=0;
for j:=NomUzlaOt to NomUzlaDo do

begin
if ChBoxDecELGlAng.Checked=True then
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begin
Chartl.BottomAxis.Title.Caption:='r ny 6 u H a, AHT.";
Seriesd4.AddXY (Trajects.Traject[0].t arr[j]l*d small/epsilon,
DecEPerAng arr[j]/NormNo/RandomDec, '',clBlack);
AveDec:=AveDec+DecEPerAng arr[j]/NormNo/RandomDec;
end
else
begin
Chartl.BottomAxis.Title.Caption:='r nmy 6 u H a, T ay';
Series4.AddXY (Trajects.Traject[0] .t arr(j],
DecEPerAng arr[j]/NormNo/RandomDec, '',clBlack);
AveDec:=AveDec+DecEPerAng arr[j]/NormNo/RandomDec;
end;
end;

AveDec:=AveDec/ (NomUzlaDo-NomUzlaOt+1) ;

LabelAveDec.Caption:='Cpenuee = '+FloatToStr (AveDec) ;
SD:=0;
for j:=NomUzlaOt to NomUzlaDo do SD:=SD+DecEPerAng arr[j];
LabelSDec.Caption:='Sgmex = '+IntToStr(SD)+' em.';

Finalize (DecEPerAng arr);
Finalize (EnPerAng arr);

Chartl.Title.Text.Text:="'Jekananuposauue no dE/dL';
FormRaspredE.Caption:="'lekaHanupoBauue no dE/dL';

RepaintGraphEnergy;
end;

procedure TFormRaspredE.SaveGrOut;
var
Emin, Emax: double;
i, j: integer;
DecEPerAng arr: array of integer;
EnPerAng arr: En arr Type;
NumUzelsInLayer, FirstUzel, LastUzel, NL: integer;
SaveF: TextFile;

begin
Emin:=StrToFloat (FormRaspredE.LECalcEot.Text) ;
Emax:=StrToFloat (FormRaspredE.LECalcEdo.Text) ;
NumUzelsInLayer:=1000; //StrToInt (FormRaspredE.LELayerEn.Text) ;

SetLength (EnPerAng arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);

if (NumUzelsInLayer<=0)

or ((Trajects.Traject[0].NodeCount mod NumUzelsInLayer)<>0) then exit;

for i:=0 to (Trajects.CntOfTraject-1) do begin
NL:=1;
FirstUzel:=0;
LastUzel:=NumUzelsInLayer-1;
for j:=0 to (Trajects.Traject[i].NodeCount-1) do begin
EnPerAng arr(i,j]:=(Energy arr[i,LastUzel]-Energy arr[i,FirstUzel])
/ (Trajects.Traject[1].tau*NumUzelsInLayer)
*epsilon/d small;
if j>=LastUzel then -
begin
inc (NL) ;
FirstUzel:=(NL-1) *NumUzelsInLayer;
LastUzel:=NL*NumUzelsInLayer-1;
end;
end;
end;

SetLength (DecEPerAng arr, Trajects.Traject[0].NodeCount);
for j:=0 to (Trajects.Traject[0].NodeCount-1) do begin
DecEPerAng arr[j]:=0;
for i:=0 to (Trajects.CntOfTraject-1) do begin
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if
then DecEPerAng arr[j]
end;
end;

((EnPerAng arr(i,j]>=Emin)

and

AssignFile (SaveF,NameOfFileGrOut) ;

try
Append (SaveF) ;
except

Rewrite (SaveF) ;
end;

if Trajects.Traject[O0]

Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.

end

else if Trajects.Traject[0].NodeCount=10000 then begin
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.

]
]
]
]
]
]
]
]
]
.Traject[0]
]
]
]
]
]
]
]
]
]

WritelLn (SaveF,Round (Trajects

Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.

end

else if Trajects.Traject[0].NodeCount=6000 then begin
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
WritelLn (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
WritelLn (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
WritelLn (SaveF,Round(Trajects.

end

else if Trajects.Traject[0].NodeCount=8000 then begin
Writeln (SaveF,Round(Trajects.
WritelLn (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
.Traject [0

Writeln (SaveF,Round(Trajects

Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
Writeln (SaveF,Round(Trajects.
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Writeln (SaveF,Round(Trajects.
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.t arr[0
.t arr|
.t_arr[
.t arr|
.t_arr[
.t arr|
.t_arr[
.t arr|
.t_arr[
.t arr|
.t_arr[
.t arr|
.t_arr[
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|

.t arr|
.t arr| ]
.t arr| ]
.t arr| ]
.t arr| ]
.t_arr[ ]
.t arr[3000]
.t_arr[ ]
.t arr| ]
.t_arr[ ]
.t arr| ]
.t_arr[ ]

.t arr|
.t_arr[
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|
.t arr|

.NodeCount=2000 then begin
.t arr|

01),'

.tiarr[IOOO]
.t arr|
.t _arr[1999]

1000]

I
1000

]
1000]
2000]
2000]
3000]
3000]
4000]
4000]
5000]
5000]
6000]
6000]
7000]
7000]
8000]
8000]
9000]
9000]
9999]

01),'
1000
1000
2000
2000
3000

4000
4000
5000
5000
5999

01),'
1000]
1000]
2000]
2000]
3000]
3000]
4000]
4000]
5000]
5000]
6000]
6000]
7000]
7000]
7999]

196

)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

4

I4

4

’

4

’

4

’

4

I4

4

’

4

’

4

4

4

I4

4

4

’

4

4

’

4

’

4

’

4

’

4

I4

’

’

I4

’

l4

’

I4

’

4

’

4

’

4

’

4

’

(EnPerAng arr[i, j]<Emax))
:=DecEPerAng arr[j]+1

DecEPerAng arr[499])
, DecEPerAng . arr[499ﬂ
,DecEPerAng arr[1499]
,DecEPerAng arr[1499]

DecEPerAng arr[499])
,DecEPerAng . arr[499}

;DecEPerAng arr

DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr

DecEPerAng arr[499]1);
,DecEPerAng arr[499]

;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr

)i
1499]
1499]
2499]
2499]
3499]
3499]
4499]

]
]
]

DecEPerAng arr[499])
,DecEPerAng . arr[499ﬂ

;DecEPerAng arr
;DecEPerAng arr
,DecEPerAng arr
;DecEPerAng arr
,DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr
;DecEPerAng arr

1499]
1499]
2499]
2499]
3499]
3499]
4499]
4499]
5499]
5499]
6499]
6499]
7499]
7499]

)i
)7
)i
)7
)i
)7
)i
)7
)i
)7
)i
)i
)i
)7

) ;
)

’

’

’
’
’
’
’
’
’
’
’
’
’
’
’

’



end

else if Trajects.Traject[0].NodeCount=1000 then begin

WriteLn (SaveF,Round(Trajects.Traject[0].t arr[0]),"';',DecEPerAng arr[499]);
WriteLn (SaveF,Round(Trajects.Traject[0].t arr([999]),';',DecEPerAng arr[499]);
end;

CloseFile (SaveF) ;

Finalize (DecEPerAng arr);
Finalize (EnPerAng arr);
end;

procedure TFormRaspredE.LECalcEotChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LECalcEot, '-');
end;

procedure TFormRaspredE.LECalcEdoChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LECalcEdo, '-');
end;

procedure TFormRaspredE.LELayerEnChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LELayerEn, 'Integer');

end;

procedure TFormRaspredE.SBExcelClick(Sender: TObject);
var
i, n: integer;

ExcelApplication: Variant;
begin

ExcelApplication:=CreateOleObject ('Excel.Application');

ExcelApplication.Visible:=True;

ExcelApplication.WorkBooks.Add;

if ChBoxAllExcel.Checked=True then
begin
for i:=1 to Series4.Count do
begin
ExcelApplication.Cells[i,1l].Value:=Seriesd.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesd4.YValue[i-1];
end;
end
else
begin
i:=1; n:=1;
ExcelApplication.Cells[n,1l].Value:=Seriesd.XValue[i-1];
ExcelApplication.Cells[n,2].Value:=Seriesd4.YValue[i-1];
i:=i+StrToInt (LELayerEn.Text) ;
n:=n+1;
While i<=Series4.Count do
begin
ExcelApplication.Cells[n,1l].Value:=Seriesd.XValue[i-1];
ExcelApplication.Cells[n,2].Value:=Seriesd4.YValue[i-2];
n:=n+1;

ExcelApplication.Cells[n,1l].Value:=Seriesd.XValue[i-1];
ExcelApplication.Cells[n,2].Value:=Seriesd4.YValue[i-1];

i:=i+StrToInt (LELayerEn.Text) ;
n:=n+1;
end;
ExcelApplication.Cells[n,1l].Value:=Seriesd4.XValue[Series4.Count-1];
ExcelApplication.Cells[n,2].Value:=Seriesd4.YValue[Series4.Count-1];
end;
end;

//Pacnpenesienue Mo ryybuHe
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procedure TFormRaspredE.RaspEGLBtnClick (Sender: TObject);
var
Emin, Emax, y: double;
i, ti: integer;
ntE: array of integer;
begin
Chartl.FreeAllSeries;
Chartl.BottomAxis.Title.Caption:="ray"';
Chartl.LeftAxis.Title.Caption:='N (xojuuecTBO uyacTwui), wr';

if (LEEminGl.Font.Color=clRed)
or (LEEmaxGl.Font.Color=clRed)
then exit;

Emin:=StrToFloat (LEEminGl.Text) ;
Emax:=StrToFloat (LEEmaxGl.Text) ;

GetTrjuUzel;
if GetTrjUzelOk=False then exit;

SetLength (ntE, Trajects.Traject [0] .NodeCount) ;
For i:=NomTrjOt to NomTrjDo do begin // Pacué&r pacnpenejieHys:

for ti:=NomUzlaOt to NomUzlaDo do // IpoBepsdnTCS BCE YaCTHLE
// mo Bcel rayBuHe,

begin
y:=Energy arr([i,ti]; // ecnm uvacTuua N 1 uMMeeT HYXHYIO SHEPIUD
if (y<=Emgx) and (y>Emin) // (or Emin mo Emax) Ha »naHHOM ruybmHe (ti),
then ntE[ti]:=ntE[ti]+1; // TO K BHauveHuw MaccubBa ntE[ti]
end; // npubaengercs +1

end;

{llocTpoeHue rpadmuka}
Series3:=Series.TLineSeries.Create (Chartl);
Chartl.AddSeries (Series3);
For ti:=NomUzlaOt to NomUzlaDo do
Series3.AddXY (Trajects.Traject[0] .t arr[ti],ntE[ti],'',clBlack);

Finalize (ntE); {YmajeHve IMHaAMMUECKOTO MAacCCHBa M3 IaMATHU}

Chartl.Title.Text.Text:="'Pacnpenejyienue uyacTul C SHeprusammu oT '#13

+FloatToStr (Emin)+' mo '+FloatToStr (Emax)+' 5B no raybune';
FormRaspredE.Caption:='PacnpeneseHue 4YacTHUl C BHepruUusamMm oT '

+FloatToStr (Emin)+' mo '+FloatToStr (Emax)+' 5B no raybune';
RepaintGraphEnergy;
end;

procedure TFormRaspredE.CalcGlBtnClick (Sender: TObject);
label L1;
var
nE, i, ti, tiot, tido: integer;
EEmax, EEmin, Energy: double;
begin
if (LEEminGl.Font.Color=clRed)
or (LEEmaxGl.Font.Color=clRed)
or (LECalcGlot.Font.Color=clRed)
or (LECalcGldo.Font.Color=clRed)
then exit;

EEmin:=StrToFloat (LEEminGl.Text) ;
EEmax:=StrToFloat (LEEmaxGl.Text) ;

if StrToFloat (LECalcGlot.Text)<=dep Start
then LECalcGlot.Text:=FloatToStrF (dep Start, ffGeneral,10,10);

if StrToFloat (LECalcGldo.Text)>=(dep Start+glubina)
then LECalcGldo.Text:=FloatToStrF (dep Start+glubina, ffGeneral, 10,10);

tiot:=Round((StrToFloat (LECalcGlot.Text)-dep Start)/(Trajects.Traject[0].tau));

tido::Round((StrToFloat(LECachldo.Text)—dep_Start)/(Trajects.Traject[O].tau));
Label9.Caption:="yYame or '+IntToStr(tiot)+' mo '"+IntToStr (tido);

198



For i:=0 to Trajects.CntOfTraject-1 do begin
for ti:=tiot to tido do
begin
Energy:=Energy arr[i,ti];
if (Energy<=EEEax) and (Energy>EEmin)
then begin nE:=nE+1l; goto L1l; end;
end;
Ll:
end;
LabelCalcGlRes.Caption:=IntToStr (nE);
CalcGlLegend.Caption:='Kom-Bo yactuiy c E oT '+
FloatToStr (EEmin)+' mo '+FloatToStr (EEmax)+' Ha nmaHHoOM TyyBuHe (Tay)';
end;

procedure TFormRaspredE.LEEminGlChange (Sender: TObject) ;
begin

RedErrors (FormRaspredE.LEEminGl, '-');

end;

procedure TFormRaspredE.LEEmaxGlChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LEEmaxGl, '-');

end;

procedure TFormRaspredE.LECalcGlotChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LECalcGlot, '-'");

end;

procedure TFormRaspredE.LECalcGldoChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LECalcGldo, '-');

end;

//PacnpernesyieHue O SHEPTUSIM

procedure TFormRaspredE.Spectrak;
var
i, j, NomUzla: integer;
Emin, Emax, Ej, CenaKanala, Razreshenie: double;
nE: array of integer;
EnForSpectra arr: En arr Type;
begin
Chartl.FreeAllSeries;
Chartl.LeftAxis.Title.Caption:='N (xonmuyecTBO uYacTui), wWT.';

if (LECenaKanala.Font.Color=clRed)

or (LERazreshSpectra.Font.Color=clRed)
or (LENomUzlaSpectraE.Font.Color=clRed)
then exit;

CenaKanala:=StrToFloat (LECenaKanala.Text) ;
Razreshenie:=StrToFloat (LERazreshSpectra.Text) ;
NomUzla:=StrToInt (LENomUzlaSpectraE.Text);

GetTrjUzel;
if GetTrjUzelOk=False then exit;

SetLength (EnForSpectra arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);

if ChBeVAngSpectraE.Checked=False then // CnexTp B 3B

begin
Chartl.BottomAxis.Title.Caption:='E - Eo (noTepsHHas BHePTUHd), 3B';
EnForSpectra arr:=Energy arr;
end
else // CnexTp B 5B/AHTD
begin
Chartl.BottomAxis.Title.Caption:='E - Eo (noTepsHHas 3HepPIUHa), 5B/AHT. ';

for i:=NomTrjOt to NomTrjDo do begin
for j:=0 to Trajects.Traject[0].NodeCount-1 do begin
EnForSpectra arr[i,j]:=Energy arr[i,j]/(Trajects.Traject[i].tau* (j+1)
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+Trajects.Traject[i].t arr[0]) *epsilon/d small;
end;
end;
end;

{Onpenenenme Emin m Emax Ha BamaHHOM TJIyOuHE }
Emin:=EnForSpectra arr[0,NomUzla];
Emax:=EnForSpectra arr[0,NomUzla];
for i:=NomTrjOt to NomTrjDo do begin
if EnForSpectra arr[i,NomUzla]<Emin then Emin:=EnForSpectra arr[i,NomUzla];
if EnForSpectra arr[i,NomUzla]>Emax then Emax:=EnForSpectra arr[i,NomUzla];
end;
Emin:=Emin-Razreshenie;
Emax:=Emax+Razreshenie;

SetLength (nE, round((Emax-Emin)/CenaKanala)+4);

Ej:=Emin; {CpenHss sHeprusa Ha oTpeske N j}
For j:=1 to round((Emax-Emin)/CenaKanala)+l do begin

nE[j]:=0; {Kom-BO uacTui c sHepruet or Ej-Razreshenie/2 mo Ej+Razreshenie/2}
for i:=NomTrjOt to NomTrjDo do
begin

if ((EnForSpectra arr[i,NomUzla]<=Ej+Razreshenie/2)
and (EnForSpectra arr[i,NomUzla]>Ej-Razreshenie/2))
then nE[j]:=nE[j]+1;
end;
Ej:=Ej+CenaKanala;
end;

Seriesd4:=Series.TLineSeries.Create (Chartl);
Series4.Stairs:=False;
Series4.Pointer.Visible:=True;
Series4.Pointer.HorizSize:=2;
Series4.Pointer.VertSize:=2;
Series4.Pointer.Pen.Visible:=True;
Seriesd4.Pointer.Style:=psCircle;
Chartl.AddSeries (Seriesd);

for j:=1 to round((Emax-Emin)/CenaKanala)+1l do
begin
Ej:=Emin+CenaKanala* (j-1);
Seriesd4 .AddXY (Ej,nE[]j],"'"',clBlack);
end;

Finalize (nE) ;

Chartl.Title.Text.Text:="'PacnpenejieHre 4YacTMl [10 NOTEPSAM HepTrum';
FormRaspredE.Caption:="'PacnpenesyieHnue 4YacTHl IO [IOTEPAM 2Heprum';
RepaintGraphEnergy;

end;

procedure TFormRaspredE.RaspEBtnClick (Sender: TObject);
begin

Spectrak;
end;

procedure TFormRaspredE.LEStepSpectraEChange (Sender: TObject);
var

UpDownStep, code: integer;

Text: String;
begin

Text:=FormRaspredE.LEStepSpectraE.Text;

Val (Text,UpDownStep, code) ;

if code=0

then FormRaspredE.UpDownSpectrak.Increment:=UpDownStep;
end;

procedure TFormRaspredE.LENomUzlaSpectraEChange (Sender: TObject);

var
NomUzla, Code: integer;
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S: String;
begin
LENomUzlaSpectraE.Font.Color:=clBlack;
S:=LENomUzlaSpectrak.Text;
Val (S,NomUzla,Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount)
begin
LENomUzlaSpectraE.Font.Color:=clRed;
LabelTauSpectraE.Caption:='??? Tay';
LabelAngSpectraE.Caption:='??? Aur';
exit;
end;
LabelTauSpectrakE.Caption:=

FloatToStr (NomUzla*Trajects.Traject[0].tau+dep Start)+'

LabelAngSpectraE.Caption:=FloatToStr

then

Tay';

((NomUzla*Trajects.Traject[O].tau+dep_Start)*d_small/epsilon)+' AHT';

end;

procedure TFormRaspredE.UpDownSpectraEClick (Sender: TObject;
Button: TUDBtnType) ;

begin
Spectrak;

end;

procedure TFormRaspredE.ChBeVAngSpectraEClick (Sender: TObject);
begin
if ChBeVAngSpectraE.Checked=True then
begin
Labell2.Caption:="3B/AHT";
Labell9.Caption:="sB/AHT"';
end
else
begin
Labell2.Caption:="' »B';
Labell9.Caption:="' 2B';
end;
end;

procedure TFormRaspredE.SpeedButton2Click (Sender: TObject);
var
i: integer;

ExcelApplication: Variant;
begin

ExcelApplication:=CreateOleObject ('Excel.Application');

ExcelApplication.Visible:=True;

ExcelApplication.WorkBooks.Add;

for i:=1 to Series4.Count do
begin
ExcelApplication.Cells[i,1l].Value:=Seriesd4.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesd.YValue[i-1];
end;
end;

procedure TFormRaspredE.LERazreshSpectraChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LERazreshSpectra, 'No <=0');
end;

procedure TFormRaspredE.LECenaKanalaChange (Sender: TObject);
begin

RedErrors (FormRaspredE.LECenaKanala, 'No <=0');
end;

//0Bmme xkHOmMkM Ha ¢QopMme FormRaspredE

procedure TFormRaspredE.Zapolnenie; //mnpouenypa 3aloJjiHIeT IaHHEMU bopMy
begin
if Settings[45]='ChBoxRoe(O7=False'’
then ChBoxRoe(07.Checked:=False
else ChBoxRoe(7.Checked:=True;
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if Settings[46]='ChBoxGammaDeltha=False'
then ChBoxGammaDeltha.Checked:=False
else ChBoxGammaDeltha.Checked:=True;
ChBoxGammaDelthaClick (FormRaspredE) ;
if Settings[49]='ChBAngstrem=False'
then ChBAngstrem.Checked:=False
else ChBAngstrem.Checked:=True;
if Settings[50]='ChBeVAngstrem=False'
then ChBeVAngstrem.Checked:=False
else ChBeVAngstrem.Checked:=True;
LEhE.Text:=Settings[51];
LECalcEot.Text:=Settings[52];
LECalcEdo.Text:=Settings[53];
if Settings[54]='ChBGisteVAng=False'
then ChBGisteVAng.Checked:=False
else ChBGisteVAng.Checked:=True;
LEEminGl.Text:=Settings[55];
LEEmaxGl.Text:=Settings[56];
LECalcGlot.Text:=Settings[57];
LECalcGldo.Text:=Settings[58];
LERazreshSpectra.Text:=Settings[59];
LEStepUpDownGistE.Text:=Settings[65];
if Settings[81]='ChBoxNormGistEL=False'
then ChBoxNormGistEL.Checked:=False
else ChBoxNormGistEL.Checked:=True;
if Settings[82]='ChBoxDecELGlAng=False'
then ChBoxDecELGlAng.Checked:=False
else ChBoxDecELGlAng.Checked:=True;
if Settings[89]='ChBoxWithhE=True'
then ChBoxWithhE.Checked:=True
else ChBoxWithhE.Checked:=False;
LECenaKanala.Text:=Settings[92];
LEStepSpectraE.Text:=Settings[93];
end;

procedure TFormRaspredE.FormCreate (Sender: TObject);
begin
Zapolnenie;

FormRaspredE.ChBoxRoe(07.Hint:=
' '"+#13+'OK = Vuér npaBwuia paBHoOpamnpeneseHus'+#13+"' '+#13+
! ( ro e(x) + roe07 )'+#13+
! ro e —=> —-----————————— '+#13+
A\l 2 |l ,.

FormRaspredE.ChBoxGammaDeltha.Hint:=

YT H#13+! OK = Yuér Gamma m Deltha'+#13+' '+#13+

! / 2 mec2 beta”2 gamma”2 \ deltha' +#13+
''Le = In  ——mmmm e - beta®2 - —-—————-- 'O+ #13+
' \ 11.5 z2 /

FormRaspredE.ChBLayerEn.Hint:=
' "+#134+'OK = [lepecuéT sHepruM no cjoam: '+#13+""+#13+
'Crou no rayOmHe paszbuBanTCS C 3amaHHBEIM KOJI-BOM. y3JIOB B cJjoe'+#13+
'HaxomonTcs pasHOCTb noTepb sHeprum dE (oB) B Hauase M KOHLe kaxznoro'+#13+
'cross; OrTa pasHocTh dE (s5B) menmTcs Ha IJMHY CcJod B AHrcTpemax.'+#13+'';

end;

procedure TFormRaspredE.CloseFormBtnClick (Sender: TObject);
begin

FormRaspredE.Close;
end;

procedure TFormRaspredE.RepaintGraphEnergy;
begin
Chartl.Repaint;
LEGraphYmax.Text:=FloatToStrF
LEGraphYmin.Text:=FloatToStrF
LEGraphXmax.Text:=FloatToStrF
LEGraphXmin.Text:=FloatToStrF

Chartl.LeftAxis.Maximum, ffGeneral, 9,9);
Chartl.LeftAxis.Minimum, ffGeneral, 9,9);
Chartl.BottomAxis.Maximum, ffGeneral, 9,9);
Chartl.BottomAxis.Minimum, ffGeneral, 9,9);
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end;

procedure TFormRaspredE.SBChangeGraphClick (Sender: TObject) ;
begin
if ChBoxGraphYAuto.Checked=True then
Chartl.LeftAxis.Automatic:=True
else
begin
Chartl.LeftAxis.Automatic:=False;
try
Chartl.LeftAxis.Minimum:=StrToFloat (LEGraph¥Ymin.Text) ;
Chartl.LeftAxis.Maximum:=StrToFloat (LEGraph¥Ymax.Text) ;
except
exit;
end;
end;

if ChBoxGraphXAuto.Checked=True then
Chartl.BottomAxis.Automatic:=True
else
begin
Chartl.BottomAxis.Automatic:=False;
try
Chartl.BottomAxis.Minimum:=StrToFloat (LEGraphXmin.Text) ;
Chartl.BottomAxis.Maximum:=StrToFloat (LEGraphXmax.Text) ;
except
exit;
end;
end;
SBChangeGraph.Enabled:=False;
RepaintGraphEnergy;
end;

procedure TFormRaspredE.LEGraphYminChange (Sender: TObject);
begin
if ChBoxGraphYAuto.Checked=False
then SBChangeGraph.Enabled:=True;
end;

procedure TFormRaspredE.LEGraphXminChange (Sender: TObject);
begin

if ChBoxGraphXAuto.Checked=False

then SBChangeGraph.Enabled:=True;
end;

procedure TFormRaspredE.ChBoxGraphYAutoClick (Sender: TObject);
begin

SBChangeGraph.Enabled:=True;

end;

procedure TFormRaspredE.LabelForAllTrjClick (Sender: TObject);
begin
LENomTrjoOt.Text:="'0";
LENomTrjDo.Text:=IntToStr (Trajects.CntOfTraject-1);
LENormNo.Text:=IntToStr (Trajects.CntOfTraject);
end;

procedure TFormRaspredE.LabelForAllUzelsClick (Sender: TObject);
begin

LENomUzlaOt.Text:='0";

LENomUzlaDo.Text:=IntToStr (Trajects.Traject[0] .NodeCount-1) ;
end;

procedure TFormRaspredE.LENomTrjOtChange (Sender: TObject) ;
begin

RedErrors (FormRaspredE.LENomTrjOt, 'Integer');
end;

procedure TFormRaspredE.LENomTrjDoChange (Sender: TObject);

begin
RedErrors (FormRaspredE.LENomTrjDo, 'Integer');
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end;

procedure TFormRaspredE.LENomUzlaOtChange (Sender: TObject);

begin
RedErrors (FormRaspredE.LENomUz1laOt, 'Integer');
end;

procedure TFormRaspredE.LENomUzlaDoChange (Sender: TObject);

begin
RedErrors (FormRaspredE.LENomUzlaDo, 'Integer');
end;

procedure TFormRaspredE.LENormNoChange (Sender: TObject) ;

begin
RedErrors (FormRaspredE.LENormNo, 'Integer');
end;

procedure TFormRaspredE.LabelOrZavClick (Sender: TObject);

begin
FormOrientZav.Visible:=True;
FormOrientZav.Show;
FormOrientZav.Gaugel.Progress:=0;
FormOrientZav.Seriesl.Clear;
FormOrientZav.ListBoxl.Items.Clear;
FormOrientZav.LENumTrPerBun.Text:=IntToStr (ntr);
FormOrientZav.LEOrientZavNomUzla.Text:=

IntToStr (Trajects.Traject[0] .NodeCount-1) ;

if Trajects.Traject[0] .NodeCount<=32767

then FormOrientZav.UpDownOrientZav.Max:=(Trajects.Traject[0].NodeCount-1)

else FormOrientZav.UpDownOrientZav.Enabled:=False;
FormOrientZav.ChBoxOriEL.Checked:=True;
if FormRaspredE.ChBLayerEn.Checked=True
then FormOrientZav.ChBoxDecLast.Checked:=False
else FormOrientZav.ChBoxDecLast.Checked:=True;
end;

procedure TFormRaspredE.GetTrjUzel;
begin
GetTrjUzelOk:=False;

if (LENomTrjOt.Font.Color=clRed)
or (LENomTrjDo.Font.Color=clRed)
or (LENomUzlaOt.Font.Color=clRed)
or (LENomUzlaDo.Font.Color=clRed)
then exit;

NomTrjOt:=StrTolInt (LENomTrjOt.Text) ;
if NomTrjoOt<0 then NomTrjOt:=0;
if NomTrjot>(Trajects.CntOfTraject-1) then NomTrjot
LENomTrjOt.Text:=IntToStr (NomTrjot) ;

NomTrjDo:=StrTolInt (LENomTrjDo.Text) ;
if NomTrjDo<NomTrjDo then NomTrjDo:=NomTrjOt;
if NomTrjDo> (Trajects.CntOfTraject-1) then NomTrjDo
LENomTrjDo.Text:=IntToStr (NomTrjDo) ;

NomUzlaOt:=StrToInt (LENomUzlaOt.Text) ;
if NomUz1laOt<0 then NomUzlaOt:=0;
if NomUzlaOt> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaOt:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaOt.Text:=IntToStr (NomUzlaOt) ;

NomUzlaDo:=StrToInt (LENomUzlaDo.Text) ;
if NomUzlaDo<NomUzlaOt then NomUzlaDo:=NomUzlaDo;
if NomUzlaDo> (Trajects.Traject[0] .NodeCount-1) then
NomUzlaDo:=Trajects.Traject[0] .NodeCount-1;
LENomUzlaDo.Text:=IntToStr (NomUzlaDo) ;

GetTrjUzelOk:=True;
end;
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procedure TFormRaspredE.ShowGridClick (Sender: TObject);
begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True;
Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False;
Chartl.BottomAxis.Grid.Visible:=False;
ShowGrid.Checked:=False;
end;
end;

procedure TFormRaspredE.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
begin
Chartl.Foot.Visible:=True;
Chartl.Title.Visible:=True;
ShowText .Checked:=True;
end
else
begin
Chartl.Foot.Visible:=False;
Chartl.Title.Visible:=False;
ShowText .Checked:=False;
end;
end;

procedure TFormRaspredE.SaveGraphClick (Sender: TObject);
begin
if Forml.SavePictureDialogl.Execute then
begin
Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;
end;

procedure TFormRaspredE.PrintGraphClick(Sender: TObject);
begin
if Forml.PrintDialogl.Execute then
Chartl.Print;
end;

procedure TFormRaspredE.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true) ;

end;

procedure TFormRaspredE.ExcellClick(Sender: TObject);
var
i: integer;
ExcelApplication: Variant;
begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True;
ExcelApplication.WorkBooks.Add;

for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1l].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;

end.
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unit Dechanneling;
interface

uses
Windows, Messages, SysUtils, Variants, Classes,

Graphics,

Dialogs, Buttons, StdCtrls, Gauges, TeEngine, Series, ExtCtrls,

Chart, ExtDlgs, Trajectories, Constants, Menus,

type
TFormDechanneling = class (TForm)
Chartl: TChart;
SolveDecXBtn: TBitBtn;
Seriesl: TLineSeries;
Label3: TLabel;
CBLeaveDec: TCheckBox;
Label7: TLabel;
OrientZavBtn: TBitBtn;
CBAngstrem: TCheckBox;
Gaugel: TGauge;
CloseFormBtn: TSpeedButton;
LENomTrjOt: TLabeledEdit;
LENomTrjDo: TLabeledEdit;
ChBoxNormDec: TCheckBox;
Bevell: TBevel;
PopupMenuChartDec: TPopupMenu;
ShowGrid: TMenultem;
ShowText: TMenultem;
N3: TMenultem;
SaveGraph: TMenultem;
PrintGraph: TMenultem;
ToClipBrd: TMenultem;
BitBtnl: TBitBtn;
ToExcel: TMenultem;
procedure SolveDecXBtnClick (Sender: TObject);
procedure OrientZavBtnClick (Sender: TObject);
procedure FormCreate (Sender: TObject);
procedure CloseFormBtnClick (Sender: TObject);
procedure LENomTrjOtChange (Sender: TObject);
procedure LENomTrjDoChange (Sender: TObject);
procedure ShowGridClick (Sender: TObject);
procedure ShowTextClick(Sender: TObject);
procedure SaveGraphClick(Sender: TObject);
procedure PrintGraphClick (Sender: TObject);
procedure ToClipBrdClick(Sender: TObject);
procedure BitBtnlClick(Sender: TObject);
procedure ToExcelClick (Sender: TObject);
private
{ Private declarations }
procedure GraphTextDechanneling;
public
{ Public declarations }
procedure Zapolnenie;
end;

var
FormDechanneling: TFormDechanneling;

implementation
uses OrientZav, ComObj;

{$R *.dfm}

procedure TFormDechanneling.SolveDecXBtnClick (Sender:

// DIekaHanupoBaHue MO IJyOuHEe

Label L1;

var
i, ti, nvibiv, imin, imax: integer;
x: double;
Dec Vs: integer;
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Dec: array of double;
Decl: array of integer;
S: String;

begin

Seriesl.Clear;

if (LENomTrjoOt.Font.Color=clRed)
or (LENomTrjDo.Font.Color=clRed)
then exit;
imin:=StrToInt (LENomTrjoOt.Text) ;
imax:=StrToInt (LENomTrjDo.Text) ;
if imin<0 then imin:=0;
if imax<0 then imax:=0;
if imax>(Trajects.CntOfTraject-1) then imax:=(Trajects.CntOfTraject-1);
if imin>(Trajects.CntOfTraject-1) then imin:=(Trajects.CntOfTraject-1);
if imax<imin then imax:=imin;
LENomTrjOt.Text:=IntToStr (imin) ;
LENomTrjDo.Text:=IntToStr (imax) ;

if imin=imax then
FormDechanneling.Caption:="'JexaHanupoBaHre [0 IJyOMHEe - OOHa uyacTuua N '
+IntToStr (imin)
+' (Xmau='+FloatToStrF (Trajects.Traject[imin].x arr([0], ffGeneral, 3, 3)
+' Vrau='+FloatToStrF (Trajects.Traject[imin].v arr([0], ffGeneral,3,3)+")"

else if (imin=0) and (imax=Trajects.CntOfTraject-1) then
FormDechanneling.Caption:="'JlexaHalupoBaHye - BCE YaCTHULH'

else
FormDechanneling.Caption:="'JekaHanuporaumue - '+IntToStr (imax-imin+1)
+' wacTuy ¢ HoMepaMm OT '+IntToStr (imin)+' mo '+IntToStr (imax);
FormDechanneling.Gaugel.MaxValue:=(imax-imin+1) ;

SetLength (Dec, Trajects.Traject [0] .NodeCount) ;
{3amaérca maMHa OMHAMMUYECKOT O Maccupa JEKAHAJIMPOBAHUA:
IoJiMHa MacCuBa := KOJI-BY Yy3JIOB}
nvibiv:=0; {K0JI-BO BHIOBIBIIMX UYaCTUILL}
Dec Vs:=0; {KOJI-BO OTCUETOB IJoWany OeKaHaJIMPOBAaHMA}

{IlpoBepka yCJIOBMSA MHONAIAHMS TPAEKTOPUM KaXIOMW UYaCTULE B
VHTEepBaJl HeKaHaJMPOBAaHUA: }
For i:=imin to imax do begin
SetLength (Decl, Trajects.Traject[i] .NodeCount+1l) ;
{Decl - mMaccuB OeKaHaJIMPOBAHMSA HAHHOM dYacTuMiel N 1}
Decl[0]:=0;
for ti:=1 to Trajects.Traject[i].NodeCount do begin
x:=Trajects.Traject[i].x arr[ti-1];

x:=x-Floor (x); {OnpezmensgeM OpoOHYW0 uYacTb 3HaueHusa x (or 0 mo 1)}
if ( ( (Ploskost='(100)") and
( (x<=( sigma dec))
or (x> ( l-sigma dec))
or ( (x<=(0.25+sigma dec)) and (x>(0.25-sigma dec)) )
or ( (x<=(0.5 +sigma dec)) and (x>(0.5 -sigma dec)) )
or ( (x<=(0.75+sigma dec)) and (x>(0.75-sigma dec)) ) ) )
or ( (Ploskost='(110)"') and
( (x<=(sigma dec))
or n (x>(1-sigma_dec))
or ( (x<=(0.5+sigma dec)) and (x>(0.5-sigma dec)) ) ) )
or ( (Ploskost='(1l1l1l)"') and
( (x<=(-0.0044+sigma dec))
or (x>(1-0.0044-sigma_dec))
or ( (x<=(0.7556+sigma dec)) and (x>(0.7556 -sigma dec)) ) ) ) )
then
begin

Decl[ti]:=1;
Dec[ti-1]:=Dec[ti-1]+1;
Dec Vs:=Dec Vs+l;
end;
if (Decl[ti]<Decl[ti-1]) and (CBLeaveDec.Checked=True)
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{UacTuua npoumyia MHTepBaJl OeKaHaJIMPOBAHMSA — I[IPM 3TOM OHAa BHOBBAET U
najee eé& He HaIo YUYUMTHBATH }

then
begin
nvibiv:=nvibiv+1l;
goto L1; {Ilepexon xk MeTke L1 - BEIXOHI M3 LMKJIa NPOBEPKU YyCJIOBUA
IeKaHaJlIMPOBAaHUA IJiS IaHHOM YaCTMLEH }
end;
end;
Ll:
Gaugel.Progress:=1i+1;
Finalize (Decl) ;
end;

{BelBOm COOOEHUS O KOJMUECTBE INeKAaHAJMPOBABIIMX UaCTMIL}
S:=IntToStr (nvibiv) ;
Label3.Caption:="Ilo Bcey rTyyOmHe BHOBBabLT '+S3S+' uyacTwui';

{HopuMpoBKa Ha KOJMUECTBO YaCTMIL}
if ChBoxNormDec.Checked=True then
begin
Chartl.LeftAxis.Title.Caption:='Nmex/No [ No= '+IntToStr (imax-imin+1l)+' wmT ]';
for ti:=0 to Trajects.Traject[0].NodeCount-1
do Dec[ti]:=Dec[ti]/ (imax-imin+1) ;
end
else
begin
Chartl.LeftAxis.Title.Caption:="'Nmek, mr [Kojm-BO uyacTuiu ¢ X = Xmek]';
end;

{llocTpoeHre rpadmka IeKaHaJIMPOBaHMUA}
if CBAngstrem.Checked=False then
begin
Chartl.Title.Text.Text:="'OyHKUNA OeKaHAJMUPOBAHMKSA IO TUryOuHe';
Chartl.BottomAxis.Title.Caption:='T a y';
for ti:=0 to Trajects.Traject[0].NodeCount-1

do Seriesl.AddXY (Trajects.Traject[0].t arr[ti],Dec[ti],'',clBlack);
end
else // if CBAngstrem.Checked=True then
begin

Chartl.Title.Text.Text:="'0OyHKUMSA IOekaHaJlIMPOBaHMSA 10 IJIyOuHe';
Chartl.BottomAxis.Title.Caption:='"m ny 6 u H a, Aur.';
for ti:=0 to Trajects.Traject[0].NodeCount-1
do Seriesl.AddXY (Trajects.Traject[0].t arr[ti]

*d small/epsilon,Dec[ti],"'',clBlack);
end; N
Finalize (Dec);
Label7.Caption:="Ilnomans HeKaHAJIMPOBAHUSA = '+IntToStr (Dec Vs)+' enm.';
GraphTextDechanneling; // Tomnuceh Tpadmuxa

end; {xoHnen npouenyper}

procedure TFormDechanneling.LENomTrjOtChange (Sender: TObject);
begin

RedErrors (FormDechanneling.LENomTrjOt, 'Integer');
end;

procedure TFormDechanneling.LENomTrjDoChange (Sender: TObject) ;
begin

RedErrors (FormDechanneling.LENomTrjDo, 'Integer');
end;

procedure TFormDechanneling.OrientZavBtnClick (Sender: TObject);
begin
FormOrientZav.Visible:=True;
FormOrientZav.Show;
FormOrientZav.Gaugel.Progress:=0;
FormOrientZav.Seriesl.Clear;
FormOrientZav.ListBoxl.Items.Clear;
FormOrientZav.LENumTrPerBun.Text:=IntToStr (ntr) ;
FormOrientZav.LEOrientZavNomUzla.Text:=
IntToStr (Trajects.Traject[0] .NodeCount-1) ;

208



if Trajects.Traject[0] .NodeCount<=32767
then FormOrientZav.UpDownOrientZav.Max:=(Trajects.Traject[0].NodeCount-1)
else FormOrientZav.UpDownOrientZav.Enabled:=False;
end;

procedure TFormDechanneling.Zapolnenie; //mpouenmypa 3anoJjiHSeT IaHHEMM GOPMY
begin
if Settings[60]='CBAngstrem=False' then CBAngstrem.Checked:=False
else CBAngstrem.Checked:=True;
if Settings[61]='CBLeaveDec=True' then CBLeaveDec.Checked:=True
else CBRLeaveDec.Checked:=False;
if Settings[86]='ChBoxNormDec=False' then ChBoxNormDec.Checked:=False
else ChBoxNormDec.Checked:=True;
end;

procedure TFormDechanneling.FormCreate (Sender: TObject);
begin

Zapolnenie;
end;

procedure TFormDechanneling.CloseFormBtnClick (Sender: TObject);
begin

FormDechanneling.Close;
end;

procedure TFormDechanneling.GraphTextDechanneling;

begin

Chartl.Foot.Text.Text:=
FloatToStr (Trajects.CntOfTraject)+' Tp. ="'
+FloatToStrF(Trajects.Traject[0].x arr([0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].x arr([0], ffGeneral, 3, 3)
+' V='+4FloatToStrF(Trajects.Traject[0].v _arr([0],ffGeneral,3,3)+"'..."'
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].v arr([0], ffGeneral, 3, 3)
+! Z1l='+FloatToStr (Z1)+' M='+FloatToStr (MassOfIon/m0c2)+'aem ="
+FloatToStr (EnergyT/1000000)+"'MaB'#13
+' yrom='+FloatToStr (DeltaTheta*180/Pi)+'rpan'+' k='+FloatToStr (k)
+' 1="+FloatToStr(l)+' '"+Ploskost+' Curv="'+FloatToStr (kt)+"'*t+"'
+FloatToStr (Curv*Sqgr (epsilon)/d small)+'*d/eps”2'#13
+FormDechanneling.Caption;

end;

procedure TFormDechanneling.ShowGridClick (Sender: TObject);

begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True; Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False; Chartl.BottomAxis.Grid.Visible:=False;
ShowGrid.Checked:=False;
end;
end;

procedure TFormDechanneling.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
begin
Chartl.Foot.Visible:=True; ShowText.Checked:=True;
end
else
begin
Chartl.Foot.Visible:=False;
ShowText.Checked:=False;
end;
end;

procedure TFormDechanneling.SaveGraphClick (Sender: TObject) ;

begin
if Forml.SavePictureDialogl.Execute then
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Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;

procedure TFormDechanneling.PrintGraphClick (Sender: TObject);
begin
if Forml.PrintDialogl.Execute then
Chartl.Print;
end;

procedure TFormDechanneling.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true);
end;

procedure TFormDechanneling.BitBtnlClick(Sender: TObject);
var

i, ti, imin, imax: integer;

x,v: double;

Dec: array of double;

begin
Seriesl.Clear;
imin:=0;

imax:=(Trajects.CntOfTraject-1);
Gaugel .MaxValue:=Trajects.Traject[0] .NodeCount-1;
SetLength (Dec, Trajects.Traject [0] .NodeCount) ;
for ti:=0 to Trajects.Traject[0].NodeCount-1 do begin
Dec[ti]:=0;
for i:=imin to imax do begin
v:=Trajects.Traject[i].v_arr[ti];
x:=Trajects.Traject[i].x arr[ti];
if 2*Sqr(v)*epsilon*d_saall*Diffuz(x)+U(x)>=Vmax
then Dec[ti]:=Dec[ti]+1;
Gaugel.Progress:=ti;
end;
end;
{llocTpoeHre rpadmrka IeKaHaJIMPOBaHMUIL}
if CBAngstrem.Checked=False then
begin
Chartl.Title.Text.Text:="'0OyHKUMSA IOekaHaJIMPOBAHMSA 10 IJyOuHe';
Chartl.BottomAxis.Title.Caption:='T a y';
for ti:=0 to Trajects.Traject[0].NodeCount-1

do Seriesl.AddXY (Trajects.Traject[0].t arr[ti],Dec[ti],'',clBlack);
end
else // if CBAngstrem.Checked=True then
begin

Chartl.Title.Text.Text:='OyHKUMA OeKaHAJIMPOBAHMS [0 IJryOmHe';
Chartl.BottomAxis.Title.Caption:='" ny 6 u H a, Aur.';
for ti:=0 to Trajects.Traject[0].NodeCount-1
do Seriesl.AddXY (Trajects.Traject[0].t arr[ti]
*d small/epsilon,Dec[til],'',clBlack);
end;
Finalize (Dec) ;
end; {koHel npouenyp:}

procedure TFormDechanneling.ToExcelClick(Sender: TObject);
var
i: integer;
ExcelApplication: Variant;
begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True; ExcelApplication.WorkBooks.Add;
for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;

end.
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unit OrientZav;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, TeEngine, Series, ExtCtrls, TeeProcs, Chart, Buttons,
Constants, Trajectories, ExtDlgs, ComCtrls, Gauges, Menus, Math;

type

TFormOrientZav = class (TForm)
Chartl: TChart;
Seriesl: TLineSeries;
ListBoxl: TListBox;
LENumTrPerBun: TLabeledEdit;
SolveOrientZavBtn: TBitBtn;
LabelOrientZavGlubina: TLabel;
LEOrientZavNomUzla: TLabeledEdit;
UpDownOrientZav: TUpDown;
LabelOrientZavGlubinaTau: TLabel;
LabelOrientZavGlubinaAngstrem: TLabel;
Gaugel: TGauge;
CloseFormBtn: TSpeedButton;
LEStepUpDownOrientZav: TLabeledEdit;
ChBoxOriEL: TCheckBox;
ChBoxDecLast: TCheckBox;
PopupMenuChartOrZav: TPopupMenu;
ShowGrid: TMenultem;
ShowText: TMenultem;
N3: TMenultem;
SaveGraph: TMenultem;
PrintGraph: TMenultem;
ToClipBrd: TMenultem;
procedure SolveOrientZavBtnClick (Sender: TObject);
procedure UpDownOrientZavClick (Sender: TObject; Button: TUDBtnType) ;
procedure LEOrientZavNomUzlaChange (Sender: TObject);
procedure CloseFormBtnClick (Sender: TObject);
procedure LEStepUpDownOrientZavChange (Sender: TObject);
procedure ShowGridClick (Sender: TObject);
procedure ShowTextClick(Sender: TObject);
procedure SaveGraphClick(Sender: TObject);
procedure PrintGraphClick (Sender: TObject);
procedure ToClipBrdClick(Sender: TObject);
procedure FormDechannelingExcellClick (Sender: TObject);

private
{ Private declarations }
procedure DecOrientZav;

public
{ Public declarations }

end;

var
FormOrientZav: TFormOrientZav;

implementation

uses Dechanneling, ComObj, RaspredE;
{$R *.dfm}

procedure TFormOrientZav.DecOrientZav;

{3Ta npouenypa pacCUMTHBAaEeT OPMEHTALMOHHYI 3aBUCHMMOCTL Ha IJyOuHe,
COOTBETCTBYyUENM HOMepy y3Jja N NomUzla}

var
i, ti, kk, kmax, code,
NumBunch, // NumBunch - KOJMUECTBO MNYUKOB UYaCTMUI]
NumTrPerBun, // NumTrPerBun - KOJMUYECTBO UYACTMUL (TPAEKTOPUNM) B ONHOM IIyUyKe
CountBunch, // CountBunch - HoOMep Tekymero (PaCCUMTHBAEMOTO) IIyuKa

NomUzla: integer; // NomUzla - HOMep y3Jja peumeHrd (COOTBETCTByeT IJIyOuHe)
x, xXmin, xmax, xn: double;
SD: array of integer; // SD - MacCuB 3HAUYEHUM [JIOWAIOM HOeKaHAJMPOBAHUSA IO [IydKaM
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vsr: array of double; // vsr -cpenHee 3HauyeHME HAUYAJILHOM CKOPOCTM B OIHOM IIyUKe

Emin, Emax: double; // Tpaunun no shHepruu (dE/dL)
hE: double; // PaspemeHue Mo sHEPTUU
EnPerAng_arr: En_arr_Type; // Maccus 3Hauenuit dE/dL

NumUzelsInLayer, FirstUzel, LastUzel, NL: integer;
RandomDec: double;
S: String;

begin
Seriesl.Clear;
ListBoxl.Items.Clear;

if LEOrientZavNomUzla.Font.Color=clRed then exit;
s:=LENumTrPerBun.Text;

Val (s, NumTrPerBun, code) ;
if code<>0 then

begin
S:='100";
S:=InputBox ('3amaHb HeUMCJIOBHE IaHHEE',

'BeenuTe kOJI-BO uacTul B nyuxke (Ilpmmep: 100):',S);
LENumTrPerBun.Text:=S;
Val (s, NumTrPerBun, code) ;
end;

NomUzla:=StrTolInt (LEOrientZavNomUzla.Text) ;
Gaugel.MaxValue:=Trajects.CntOfTraject;
NumBunch:=(Trajects.CntOfTraject) div (NumTrPerBun) ;
SetLength (SD, NumBunch) ;

SetLength (vsr, NumBunch) ;

RandomDec:=1;

if ChBoxOriEL.Checked=False then
begin // IlexanajupoBaHMe IO TJyOMHE

{lIlpoBepka yCJOBMUA NONAITAHMA TPAEKTOPMM KaXOOM YaCTMLEL B
VMHTepBaJl IekaHalMpoBaHMUS: }

For CountBunch:=0 to NumBunch-1 do begin
SD[CountBunch] :=0;

if ChBoxDecLast.Checked=False then
begin
For 1i:=CountBunch*NumTrPerBun to (CountBunch+1l)*NumTrPerBun-1 do begin
for ti:=0 to NomUzla do begin
x:=Trajects.Traject[i].x arr[ti];

x:=x-Floor (x); {OnpezmensgeM npoOHYW0 uYacTb 3HaueHusa x (or 0 mo 1)}
if ( ( (Ploskost='(100)"') and
( (x<=( sigma dec))
or (x> ( l-sigma dec))
or ( (x<=(0.25+sigma dec)) and (x>(0.25-sigma dec)) )
or ( (x<=(0.5 +sigma dec)) and (x>(0.5 -sigma dec)) )
or ( (x<=(0.75+sigma dec)) and (x>(0.75-sigma dec)) ) ) )
or ( (Ploskost='(110)"') and
( (x<=(sigma dec))
or n (x>(1-sigma_dec))
or ( (x<=(0.5+sigma dec)) and (x>(0.5-sigma dec)) ) ) )
or ( (Ploskost='(11l1l)"') and
( (x<=(-0.0044+sigma dec))
or (x>(1-0.0044-sigma_dec))
or ( (x<=(0.7556+sigma dec)) and (x>(0.7556 -sigma dec)) ) ) ) )
then SD[CountBunch] :=SD[CountBunch]+1;
end;
Gaugel.Progress:=1i+1;
end;
end
else
begin

ti:=NomUzla;
For i:=CountBunch*NumTrPerBun to (CountBunch+l)*NumTrPerBun-1 do begin
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x:=Trajects.Traject[i].x arr[ti];

x:=x-Floor (x); {OnpemenseMm npoOHYyI0 uYacTb 3HaueHusa X (orT 0 mo 1)}
if ( ( (Ploskost='(100)"') and
( (x<=( sigma dec))
or (x> ( l-sigma dec))
or ( (x<=(0.25+sigma dec)) and (x>(0.25-sigma dec)) )
or ( (x<=(0.5 +sigma dec)) and (x>(0.5 -sigma dec)) )
or ( (x<=(0.75+sigma dec)) and (x>(0.75-sigma dec)) ) ) )
or ( (Ploskost='(110)"') and
( (x<=(sigma_dec))
or (x>(1-sigma_dec))
or ( (x<=(0.5+sigma dec)) and (x>(0.5-sigma dec)) ) ) )
or ( (Ploskost='(11l1l)"') and
( (x<=(-0.0044+sigma dec))
or (x>(1-0.0044-sigma_dec))
or ( (x<=(0.7556+sigma dec)) and (x>(0.7556 -sigma dec)) ) ) ) )

then SD[CountBunch] :=SD[CountBunch]+1;
Gaugel.Progress:=i+1;
end;
end;

{OnpeneneHre cpenHeIro 3HaAYEHMS HAadUaJIbHOM CKOPOCTM B 3ToM nyuke (N CounBunch) :

Vecp = ( Vmepso¥ uacTuusl + VioocjenHem vacTuus ) / 2 }
vsr[CountBunch] :=(Trajects.Traject [CountBunch*NumTrPerBun].v arr[0]
+Trajects.Traject[ (CountBunch+1l) *NumTrPerBun-1].v_arr[0])/2;
end;
end

else // if FormOrientZav.ChBoxOriEL.Checked=True

begin // Jexananuposanue no dE/dL
if (FormRaspredE.LECalcEot.Font.Color=clRed)
or (FormRaspredE.LECalcEdo.Font.Color=clRed)
then exit;
Emin:=StrToFloat (FormRaspredE.LECalcEot.Text) ;
Emax:=StrToFloat (FormRaspredE.LECalcEdo.Text) ;

SetLength (EnPerAng arr, Trajects.CntOfTraject, Trajects.Traject[0].NodeCount);

if FormRaspredE.ChBLayerEn.Checked=False then
begin
for 1i:=0 to Trajects.CntOfTraject-1 do begin
for ti:=0 to Trajects.Traject[i].NodeCount-1 do begin
EnPerAng arr([i,ti]:=Energy arr[i,ti]/(Trajects.Traject[i].tau* (ti+1)
+Trajects.Traject[i].t arr[0]) *epsilon/d small;
end; N N
end;
end
else // Cnoco6 "mo cimoam"
begin
if (FormRaspredE.LELayerEn.Font.Color=clRed) then exit;
NumUzelsInLayer:=StrTolInt (FormRaspredE.LELayerEn.Text) ;

if (NumUzelsInLayer<=0)
or ((Trajects.Traject[0].NodeCount mod NumUzelsInLayer)<>0) then

if Application.MessageBox (' BamaHHad OJMHa CJO0EB B y3jaax'+#13+' '"+#13+
! He TOIATCSA IJIg pacuéra OekKaHanupoBaHusa, '+#13+' '"+#13+
! T.K. OPMBOOUT K HEepaBHOMYy HejleHuioo Ha cijiom.'+#13+' '+#13+
'llpy1 BHIIOJIHEHMM MOXeT npoms3ouTy ommoOxa'+#13+' '"+#13+
! [IPOOOJIXMTE BHIIOJIHEHVE ?°',
'lpenynpexneHue ',
MB YesNo+MB IconWarning) = mrNo then exit;

for i:=0 to Trajects.CntOfTraject-1 do begin
NL:=1;
FirstUzel:=0;
LastUzel:=NumUzelsInLayer-1;
for ti:=0 to Trajects.Traject[i].NodeCount-1 do begin
EnPerAng arr(i,ti]:=(Energy arr[i,LastUzel]-Energy arr[i,FirstUzell])
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/ (Trajects.Traject[1].tau*NumUzelsInLayer)
*epsilon/d small;
if ti>=LastUzel then -
begin
inc (NL) ;
FirstUzel:=(NL-1) *NumUzelsInLayer;
LastUzel:=NL*NumUzelsInLayer-1;
end;
end;
end;
end;

if FormRaspredE.ChBoxWithhE.Checked=True then
begin
if (FormRaspredE.LEhE.Font.Color=clRed) then exit;
hE:=StrToFloat (FormRaspredE.LEhE.Text) ;
for 1i:=0 to Trajects.CntOfTraject-1 do begin
for ti:=0 to Trajects.Traject[i].NodeCount-1 do begin
EnPerAng arr[i,ti]:=Round(EnPerAng arr[i,ti]/hE)*hE;
end;
end;
end;

For CountBunch:=0 to NumBunch-1 do begin
SD[CountBunch] :=0;
if ChBoxDecLast.Checked=False then
begin
For i:=CountBunch*NumTrPerBun to (CountBunch+l)*NumTrPerBun-1 do begin
for ti:=0 to NomUzla do begin
if ((EnPerAng arr([i,ti]>=Emin) and (EnPerAng arr[i, ti]<Emax))
then SD[CountBunch] :=SD[CountBunch]+1;
end;
Gaugel.Progress:=1i+1;
end;
end
else
begin
ti:=NomUzla;
For 1i:=CountBunch*NumTrPerBun to (CountBunch+1l)*NumTrPerBun-1 do begin
if ((EnPerAng arr(i,ti]>=Emin) and (EnPerAng arr([i,ti]<Emax))
then SD[CountBunch] :=SD[CountBunch]+1;
Gaugel.Progress:=i+1;

end;
end;
vsr [CountBunch] :=(Trajects.Traject [CountBunch*NumTrPerBun] .v_arr[0]
+Trajects.Traject[ (CountBunch+1) *NumTrPerBun-1].v_arr[0])/2;
end;

if FormRaspredE.ChBoxNormRandom.Checked=True then
begin
if ChBoxDecLast.Checked=False
then RandomDec:=StrToFloat (FormRaspredE.LERandom.Text) *NumTrPerBun* (NomUzla+1)
else RandomDec:=StrToFloat (FormRaspredE.LERandom.Text) *NumTrPerBun;
end
else RandomDec:=1;

end;

for CountBunch:=0 to NumBunch-1 do
begin
Seriesl.AddXY (vsr[CountBunch] *epsilon*180/P1i,
SD[CountBunch] /RandombDec, '',clBlack) ;
Str ((vsr[CountBunch] *epsilon*180/Pi) :7:3,S);

S:=S+"' | '+FloatToStr (SD[CountBunch]/RandomDec) ;
ListBoxl.Items.Add(S);
end;

Str((NomUzla*Trajects.Traject[O].tau+dep_Start)*d_small/epsilon:Z:Z,S);
Chartl.Title.Text.Text:='0OpueHTauMOHHAS 3aBUCUMOCTL'#13
+'nwa raybmhHe '+S+' Aur';
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Finalize(SD); Finalize(vsr); Finalize(EnPerAng arr);

end;

procedure TFormOrientZav.SolveOrientZavBtnClick (Sender: TObject);
begin
if (Trajects.CntOfTraject<=StrToFloat (FormOrientZav.LENumTrPerBun.Text)) and
((Trajects.CntOfTraject) < (Trajects.Traject[0].NodeCount)) then
if Application.MessageBox (' PacumTaHHEe TpaekTopum'+#13+' '"+#13+
! HEe TOOATCsS OJs OpMeHTaLUMOHHONM'+#13+' '+#13+
! zaBucuMoCTH. "+#13+" "+#13+
'llpY BHIIOJIHEHUM MOXET MNpom30uTy ommbOxka'+#13+' '+#13+
' IPOIOOJIXNTE BHIIOJIHEHVE ?',
'llpenynpexnenue ',
MB YesNo+MB IconWarning) = mrNo then exit;

DecOrientzav;
end;

procedure TFormOrientZav.UpDownOrientZavClick (Sender: TObject;
Button: TUDBtnType) ;

begin
DecOrientZav;

end;

procedure TFormOrientZav.LEStepUpDownOrientZavChange (Sender: TObject);
var

UpDownStep, code: integer;

Text: String;

begin
Text:=LEStepUpDownOrientZav.Text; Val (Text, UpDownStep, code) ;
if code=0 then UpDownOrientZav.Increment:=UpDownStep;

end;

procedure TFormOrientZav.LEOrientZavNomUzlaChange (Sender: TObject);
var
NomUzla, Code: integer;
S: String;
begin
LEOrientZavNomUzla.Font.Color:=clBlack;
S:=LEOrientZavNomUzla.Text;
Val (S,NomUzla, Code) ;
if (code<>0) or (NomUzla<0) or (NomUzla>=Trajects.Traject[0].NodeCount) then
begin
LEOrientZavNomUzla.Font.Color:=clRed;

LabelOrientZavGlubinaTau.Caption:='??? Tay';
LabelOrientZavGlubinaAngstrem.Caption:='??7? AHT';
exit;

end;

LabelOrientZavGlubinaTau.Caption:=
FloatToStr (NomUzla*Trajects.Traject[0] .tau+tdep Start)+' ray';
LabelOrientZavGlubinaAngstrem.Caption:=FloatToStr

((NomUzla*Trajects.Traject[0].taut+dep Start)*d small/epsilon)+' Aur';
end;

procedure TFormOrientZav.CloseFormBtnClick (Sender: TObject);
begin

FormOrientZav.Close;
end;

procedure TFormOrientZav.ShowGridClick (Sender: TObject);
begin
if ShowGrid.Checked=False then
begin
Chartl.LeftAxis.Grid.Visible:=True; Chartl.BottomAxis.Grid.Visible:=True;
ShowGrid.Checked:=True;
end
else
begin
Chartl.LeftAxis.Grid.Visible:=False; Chartl.BottomAxis.Grid.Visible:=False;
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ShowGrid.Checked:=False;
end;
end;

procedure TFormOrientZav.ShowTextClick (Sender: TObject);
begin
if ShowText.Checked=False then
begin
Chartl.Foot.Text.Text:=
IntToStr ((Trajects.CntOfTraject) div (StrToInt (LENumTrPerBun.Text)))
+ ' x "+LENumTrPerBun.Text+ ' Tp.= '
+FloatToStr (Trajects.CntOfTraject)+' Tp. X='
+FloatToStrF (Trajects.Traject[0].x arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].x arr([0], ffGeneral, 3, 3)
+! ='+FloatToStrF (Trajects.Traject[0].v_arr[0], ffGeneral,3,3)+"'..."
+FloatToStrF (Trajects.Traject[Trajects.CntOfTraject-1].v arr([0], ffGeneral, 3, 3)
+' Zl="+FloatToStr(Z1)+' M='+FloatToStr (MassOfIon/m0c2)+'aem ="'
+FloatToStr (EnergyT/1000000) +"'MaB'#13
+' yrom='+FloatToStr (DeltaTheta*180/Pi)+'rpan'+' k='+FloatToStr (k)
+' 1="+FloatToStr(l)+' '"+Ploskost+' Curv="'+FloatToStr (kt)+"'*t+"'
+FloatToStr (Curv*Sqgr (epsilon) /d small)+'*d/eps™2';
if ChBoxOriEL.Checked=False
then Chartl.Foot.Text.Text:=Chartl.Foot.Text.Text
+'DexaHanMpoBaHMe Mo IJyyoOuHe'
else Chartl.Foot.Text.Text:=Chartl.Foot.Text.Text
+'nexaHanmpoBanue no dE/dL (Emin='+FormRaspredE.LECalcEot.Text
+' Emax='+FormRaspredE.LECalcEdo.Text+' sB/AHT) ';

Chartl.Foot.Visible:=True; Chartl.Title.Visible:=True;
ShowText .Checked:=True;

end

else

begin
Chartl.Foot.Visible:=False; Chartl.Title.Visible:=False;
ShowText.Checked:=False;

end;

end;

procedure TFormOrientZav.SaveGraphClick (Sender: TObject);
begin
if Forml.SavePictureDialogl.Execute then
Chartl.SaveToMetafileEnh (Forml.SavePictureDialogl.FileName) ;
end;

procedure TFormOrientZav.PrintGraphClick(Sender: TObject);

begin
if Forml.PrintDialogl.Execute then
begin
Chartl.Legend.Visible:=True; Chartl.Print; Chartl.Legend.Visible:=False;
end;
end;

procedure TFormOrientZav.ToClipBrdClick (Sender: TObject);
begin

Chartl.CopyToClipboardMetafile (true);

end;

procedure TFormOrientZav.FormDechannelingExcellClick (Sender: TObject);
var

i: integer;

ExcelApplication: Variant;

begin
ExcelApplication:=CreateOleObject ('Excel.Application');
ExcelApplication.Visible:=True; ExcelApplication.WorkBooks.Add;
for i:=1 to Seriesl.Count do
begin
ExcelApplication.Cells[i,1].Value:=Seriesl.XValue[i-1];
ExcelApplication.Cells[i,2].Value:=Seriesl.YValue[i-1];
end;
end;
end.
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