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{Thls program is intended to reduce a set of fission track count data}
program Fission_Track;{Calculates Fission Track Ages and Statistics}

type

TrackType = record
- Spontaneous: integer;
Induced: integer;
end; ‘
TrackTypeF = record
Spontaneous: real;
Induced: real;

end;

var :

sample: string[80];

ObsTracks: array[1..100] of TrackType;

FittedTracks, FittedObsTracks: array[1..100] of TrackTypeF;

DataQuality, N_Grains: integer;

Total_Tracks, GrAge, TempGrAge, GrErr, newDose, area, sdensity, idensity: 3
array[1..100] of real;

AllTracks, SumlTracks, SumSTracks, FSumlTracks, SumArea sameDose temp, U:
real;

Total_Chi, Chi spontaneous Chi_induced, Age, Error, Zeta, ZetaError,
ObsTracks_det: real;

window: rect;

procedure Enter_SameDose;

forward;

procedure Enter_DiffDose;

forward;

procedure Ooops; {a procedure for fixing typos}

forward;

procedure QOoops2; {a procedure for fixing typos}
- forward;

procedure Calc_SameDose;

forward;

procedure Calc_DiffDose;

forward; :

procedure Print_lIt;

forward;

procedure Draw_lt;
forward; ‘
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{'********{****************************************}

 procedure Enter_SameDose; {Prompts user for data if neutron dose was same for all
- grains}

var

grain: integer;

- begin

~writeln(*  );

‘writeln(* ")

‘write('How many grains? ‘);
‘readin(N_ Grams)
writeln(* * ');

wrlte(What was the density of tracks in the dosimetry standard (e6): ');

~ readin(sameDose);

'ObsTracks_det := sameDose * 25 * 64;
writein(* ');

for grain := 1 to N_Grains do
begin
. ,wrlteln(Graln ', grain);
- Write('What was the gnd area counted'? )
' Readln(area[gram])
: a_rea,[g}ragm] area[graln] * 0.64;
Write(' Number of spontaneous tracks : ');
, Readln(ObsTracks[graln] Spontaneous)
Write('Number of induced tracks: ');
ReadIn(ObsTracks[grain]. Induced)
writeln;
end;

-~ writeIn(* '); .
writeln('  Grain', '  Rho-D',' Area,’ Ts', ' Ti');

for grain := 1 to N_Grains do

begin . ; .

writeln(Grain, sameDose : 6 : 4, arealgrain] : 5, ObsTracks[grain].Spontaneous,
ObsTracks[grain]. Induced) : : :

end;

writeln(* - ');
writ'eln'('Are these Okay? [yes = 1; no = 0]);

-2-
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readin(DataQuality);

if DataQuality = 0O then
Ooops;

‘end;

{********,*********************************************}

procedure Enter_DiffDose; {Prompts user for data if neutron dose for grams was
~ variable}

var

grain: integer;

begin

writeln(* ');

write('How many grains? ‘);
readin(N_Grains);

writeln(* - ');

writeln(* ');

for grain := 1 to N_Grains do

begin

GrAge[grain] := O;

writeIn(*Grain ', grain);

write('What was the density of tracks in the dosmetry standard (e6): ');
readin(newDose[grain]);

Write(‘'What was the grld area counted? ');
Readln(area[grain]);

area[grain] := arealgrain] * 0.64;
Write('Number of spontaneous tracks : ‘);
Re'adln(iObsT'racks[grain],.SpontanéoUs);
Write('Number of induced tracks:. ');
ReadIn(ObsTracks[grain].Induced);
writeln;

end;

writeln(* '); : ‘
writeln(  Grain', '  Rho-D', ' Area',' Ts',' . Ti);

- for grain := 1 to N_Grains do
begin ' :
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writeln(Grami-ri, pnewDose[grain] 1 7 ‘4‘, area[grain] : 5,
ObsTracks[grain].Spontaneous, ObsTracks[grain].Induced);
end; -

writeln(* ');
writeIn('Are these Okay? [yes = 1; no = 0]);
readin(DataQuality);

if DataQuality = O then
Ooops2;

end;

{*****************************************************}

procedure Ooops;{an opportunity to fix typos}
var
Grain, BadData: integer;
label
1;

begin
1:
WriteIn(* '); _

Writeln('Enter the number of the grain with the typo');
readin(BadData); ,

Write('Grid area counted:');

Readin(area[BadData]);

Write('Number of spontaneous tracks : ');
Readln(ObsTracks[BadData].Spontaneous);
Write('Number of induced tracks: ‘);
ReadIn(ObsTracks[BadData].Induced);

writeln;

writeln(* '); |
writeln('  Grain', ' Dose', ' Area',' Ts',"' Ti);

for grain := 1 to N_Grains do

begin

writeln(Grain, sameDose : 5, area[grain] : 5, ObsTracks[grain].Spontaneous,
ObsTracks[grain].Induced);

end;
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writeln(®  '); , : .
writeIn('Are these Okay? [yes = 1; no = 0]');
readin(DataQuality);

if DataQuality = 0 then
- goto 1
end;

{*****************************************************}

procedure Ooops2;{an opportunity to fix typos}

var
Grain, BadData: integer;
label
1;
begin
1:
Writein(® ');

WriteIn('Enter the number of the grain with the typo');
readin(BadData);

Write('‘Dose:');
ReadIn(newDose[BadData]);

Write('Grid area counted:');
Readin(area[BadDatal); _
Write('Number of spontaneous tracks : ');
ReadIn(ObsTracks[BadData].Spontaneous);
Write('Number of induced tracks: ‘);
ReadIn(ObsTracks[BadData].Induced);
writeln;

writeln(* '); :
writeln('  Grain',' Dose',' Area,’ Ts', ' Ti');

for grain := 1 to N_Grains do

begin }

writeln(Grain, newDose[grain] : 5, area[grain] : 5, ObsTracks[grain].Spontaneous,
ObsTracks[grain].Induced);

end;

writein(* ');
writeln('Are these Okay? [yes = 1; no = 0]');
readin(DataQuality); :



if DataQuality = 0 then
goto 1;

end;
{*****************************************************}

procedure ‘Calc_SameDose;{Calculates age, error, and stats for same-dose grains}
var
Grain: integer;

begin

Age = 0;

AllTracks := O;
Total_Chi := O0;
Chi_spontaneous := 0;
Chi_induced := O;
grain = 1;

for grain := 1 to N_Grains do

begin’ ' S :
SumSTracks := SumSTracks + ObsTracks[Grain].Spontaneous;
SumiTracks := SumlTracks + ObsTracks[Grain].Induced;
AllTracks := SumliTracks + SumSTracks;

SumArea := SumArea + area[grain];

GrAge[grain] : := 6.446E9 * (In(1 + 1.55125E-10 * sameDose * Zeta *
(ObsTracks[grain].Spontaneous / (2 * ObsTracks[gram] Induced))));
if GrAge[grain] = 0 then
begin . -
TempGrAge[grain] := 6.446E9 * (In(1 + 1.55125E-10 * sameDose * Zeta * (1 /
(2 * ObsTracks[grain]. Induced))))
GrErr[grain] := sqrt((1 / ObsTracks[graln] Induced) + (1 /
ObsTracks[Grain].Spontaneous) + (1 / ObsTracks_det) + sqr(ZetaError | Zeta));
GrErr[grain] := GrErr[grain] * TempGrAge[grain];
end ’
else
begin E VR
GrErr[grain] := sqrt((1 / ObsTracks[grain].Induced) + (1 /
ObsTracks[Grain].Spontaneous) + (1 / ObsTracks_det) + sqr(ZetaError / Zeta));
GrErr[grain] := GrErr[grain] * GrAge[grain]; .
end; ‘

-6 -



A

if GrAge[grain] = 0 then

begin e i
Total_Tracks[grain] := 1 + ObsTracks[grain].Induced;
, FlttedTracks[gram] Spontaneous := SumSTracks * Total_Tracks[grain] /
AllTracks; | |
F|ttedTracks[gra|n] Induced := SumITracks * Total_Tracks[grain] / AllTracks;
Chi_spontaneous := sqr(FlttedTracks[graln] Spontaneous - 1)/ 1

. “Chi_induced := sqr(FlttedTracks[gram] lnduced - ObsTracks[graln] Induced) /
- ObsTracks[grain].Induced;
Total_Chi := :Total_ Ch| + Chi spontaneous + Chi_induced;

~end.
else -
- begin- RS N E T §
o Total_Tracks[grain] := ObsTraokS[grain‘].Spontaneous +
ObsTracks[graln] induced;" SN ,
- FittedTracks[grain]. Spontaneous = SumSTracks * Total_Tracks[grain] /
AllTracks; '
F|ttedTracks[gra|n] Induced := SumITracks > Total _Tracks[grain] / AllTracks;
Chi spontaneous = sqr(FlttedTracks[graln] Spontaneous -

: ObsTracks[graln] Spontaneous) / ObsTracks[gram] Spontaneous
_ Chi_induced := sqr(FlttedTracks[gram] lnduced - ObsTracks[graln] Induced) /
3 ObsTracks[gram] lnduced
| _Total_Chi := Total_Chi + Chl sponfaneous + Chi mduced
end

- Age = 6446E9 *(In(1 + 1 55125E 10 * sameDose * Zeta * (SumSTracks_ /(2 *
SumITracks)))) | |

Error := sqrt(sqr(SumSTracks / SumITracks) * (1 / SumSTracks) + (1 /
SumlTracks))) '

Error := Error / (SumSTracks / SumITracks)

- end;

{*************************v********.********************}

procedure Print_lt;
var '_
Grain: - integer;

begin

writeln(" ');
writein(*Sample:', sample);
writein(* '); o



writeln('Gr’, * A,'  Std,' Ds (Ts),' Di (Ti),' [U]ppm',' Age (Ma) =
1s.e."); | |

for grain ;= 1 to N_Grains do

begln
U := 10 * (ObsTracks[grain].Induced / area[gram]) / sameDose;
wnteln(Gram area[grain] : 5 : 2, sameDose : 5 : 2, (ObsTracks[grain].Spontaneous

/ area[grain]) : 5 : 2, ObsTracks[grain].Spontaheous, (ObsTracks[grain].Induced /
area[grain]) : 5 : 2, ObsTracks[grain].Induced, U : 5 : 2, GrAge[grain] : 5 : 2, 't
GrErr[grain] : 5 : 2);

end;

Writeln(" ');

writeln('Total area:’, SumArea : 3 : 2); }
writeln(‘Total spontaneous tracks:', SumSTracks : 3 : 2);
writeln(‘Total induced tracks:', SumliTracks : 3 : 2);

Writeln(* ');

WriteIn('Age ="', Age : 3:2,'% "', Error * Age : 3 : 2, ' Ma [1 sigma]’);

writeln(* '); _

writeln(‘Chi sqr value = ', Total_Chi : 5:2,' with ', N_Grains - 1, ' degrees of
freedom’); o
end;

{******************************'***********************}

procedure Draw_lIt; {Calculates X, Y coords for the probability distribution function -
these are then transferred to a graphing program}

var

sample: string[80];

DataQuality, grain, t, ticks: integer,;

X, Y: array[1..200] of real;

F: array[1..30, 1..200] of real;

Age, Error, max, min, temp, A, B C, top: real;

begin

writein(" ');
Write('What is the max age on the age spectrum? );

ReadIn(max);
Write('What is the min age on the age spectrum? ‘);

Readin(min);
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e “ticks := Tf"ax / 5;

Y[t] := 0
for grain := 1 to N,_Grains‘ do
begin ‘ ‘
for t =1 to tlcks do
begln

A ;= 0.3989 / GrErr[grain];
(1) * sgr(min + ((max - min) * (t / ticks)) -
C» =2 " sqr(GrErr[gram])
Flgrain, t] =A"* exp(B /I C)
end;
end;

X[t] =

for t := 1 to ticks do
begin
Y[t
X[t] = t / (tlcks / 100); -
- for graln 1 to N Grams do

;T:;:;j,,,,__,,begtn e it SIS
' Y[t] : Y[t] + F[gram tl;
: end
wnteln(X[t] 'Y[tf])';,
end;
end;

GrAge[grain]);

{*******_******~***************:*************************}

var .
' reply, , DoseRepIy, HlstoRepIy integer;

-begln ,

{HideAll;}

SetRect(Wlndow 0 21, 361 292)
SetTextRect(Wmdow)

ShowText;



reply := 1;
doseRepIy =1;

‘While replyf =1 do
begin
,SumSTrack =0
SumliTracks := 0;
SumArea = 0;
ObsTracks_det := 0;
writeln(* ');

write('What is the sample number?');
| readln(sample)
writeln(*  "); :
write('What is your zeta factor'?')
‘ readln(Zeta) :
wrlteln( Y
write("'What is the one S|gma error for your zeta factor?');
. readln(ZetaError) .
~writeln(': - ); - - _
e WitE (X Alhgralns same-dece? [/es 1?;, no = 0; <return>'); .

readln(dpseRepIy),
if doseReply = 1 then
begin :

Enter_SameDose;
‘Calc_SameDose
end
else
begln
Enter_DiffDose;
Cralc_:lefDose
end;

Print_It;

writeln(' ');
writein(" ');

write('Do you wish to draw the graln age histogram? [yes = 1; no =

readlIn(histoReply);
if histoReply = 1 then
begin '

-10 -

0; <return>');



| Draw__lvt;
 end;
writeln(" ');
write('Do you ‘wish to reduce another sample? [yes = 1; no = 0; <return>');
‘readin(reply);
end; ‘
end.
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