TLS-MC : ThermoLuminescence Simulation in MathCad
Last revised: 2015-01-27

[] Helper functions

Each column represents data for single trap in the
Row 1. Name

Row 2. Concentration (L—3)
Row 3. Trap depth (eV)

Row 4. Frequency factor (T-1)
Row 5. Trapping rate (T-1 L3)
Row 6. Recombination rate (T-1 L3). Optional (defa

Note that only energy and temperature units are fi:

volume (L3) units can be arbitrary, subject to interj
thermoluminescence the time unit might be a secc
millisecond. All numerical values must be in coher
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Temperature-dependent luminescence efficiency:

The recombination center responsible for the observed glow: _

(etrap(id) for electron traps and htrap(id) for hole traps, using either name or index as id)

Direct band-to-band recombination rate (T-1 L3): [DirectRecombRate == 0

Initial populations (after calculation, check the variable Final for the final state):

1. el
2. el
3. el
4. el



Time span in seconds:
Time step in seconds:

= Excitation and temperature vs time ==============

-1 -3
Excitation rate (T L ) as a function of time: _

Defining piecewise c«

DEFAULT The

LEVEL Con:
RAMP Con:
DECAY Exp«

Click here for more d

If the definitions are ¢
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===================== Numerical method =====================

ODE integration method: _

Possible choices (copy-paste):

. RK3fixed (3th order Runge-Kutta with fixed step size)
RK4fixed (4th order Runge-Kutta with fixed step size)
RK4adapt (4th order Runge-Kutta with adaptive step size)
Bulstoer (Bulirsch-Stoer method)

Adams (Adams methods)

BDF (backward differentiation formula method)

In some cases a scaling of the population variables may be needed to
improve the stability of the numerical process. —
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Residual charge
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Total number of emitted photons per unit volume: _

In order to copy the final state back to the initial state for the next run, very high accuracy must be preserved,
otherwise the existing accuracy of charge neutrality will be lost.

WRITEPRN("glow-vs-time.txt") := augment(Time , Temp , Glow)



- Popu|ation vs time ====================

Name of the trap or index of population variable: _

(use ctrap(id) for electron traps, htrap(id) for hole traps, cond for conduction band, valence for valence band and recomb for r
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WRITEPRN(("filling-vs-time.txt" ) := augment(Time,Filling ,ResidualCharge)

WRITEPRN(("popul-vs-time.txt" ) := augment(Time ,Popul ,ResidualCharge)



= Glow intensity vs temperature

Time range for extracting the TL glow curve: _
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WRITEPRN("glow-vs-temp.txt") := augment(Temp ,Glow)

End of Program






