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Abstract

Simulation studies of Non-lonising Energy Loss (NIEL) in silicon exposed to various types of hadron irradiation are
presented. A simulation model of migration and clustering of the produced primary defects is developed. Although
there are many uncertainties in the input parameters it 1s shown that the model 15 consistent with experimental
observations on standard and oxygen-enriched silicon. However, the model makes the rather dramatic prediction that

MNIEL scaling of leakage current and effective doping concentration can be violated siemficantly even in standard

silicon. Although there are possible shortcomings in the model which might account for this, it 1s shown that at the
microscopic level there 1s, indeed, no obvious reason for an exact NIEL scaling. Furthermore, 1t 1s argued that, contrary
to common beliel, even a significant violation of NIEL scaling can still be consistent with experimental data.

(© 2002 Elsevier Science B.V. All rights reserved.
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G4int nscnt = 1;
if (Fast_Intensity && Slow_Intensity) = 2;

Scintillation
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// Retrieve the Scintillation Integral for this material
/4 new G4PhysicsOrderedFreeVector allocated to hold CII's

Num = NumPhotons;

G
for (Geint scnt = T bent <= nsent} scntes) ¢

iGddouble ScintillationTime = @.#%ns;
iGddouble ScintillationRiseTime = 8.*ns;
lG4PhysicsOrderedFreeVector® ScintillationIntegral = NULL;

if (scnt == 1) {
if (nscnt == 1) {

= selime) {
ScintillationRiseTime = aMaterialPropertiesTable->
GetConstProperty("FASTSCINTILLATIONRISET I

1t (Fast_Intensity){
ScintillationTime = aMaterialPropertiesTable-»
GetConstProperty( " FASTTIMECOMSTAMNT");

ScintillationIntegral =
(G4PhysicsOrderedFreeVector®){ (*theFastIntegralTable) (materialIndex));

I

e

1T (51low_Intensity){
ScintillationTime = aMaterialPropertiesTable->
GetConstProperty( "SLOWTIMECOMSTANT");
if (fFiniteRiseTime) {
ScintillationRiseTime = aMaterialPropertiesTable->
GetConstProperty("SLOMSCINTILLATIONRISETIME");

ScintillationIntegral =
(@4PhysicsOrderedFreeVector#){ (*theSlowIntegralTable) (materiallndex));

1

Cel

G4double YieldRatio = aMaterialPropertiesTable->
GetConstProperty ("YIELDRATIO");
if { ExcitationRatio == 1.8 ) {
Num = G4int (std::min(YieldRatio,1.8) * NumPhotons);

H
else {
Num = G4int (std::min(ExcitationRatio,1.@) * NumPhotons);
T
ScintillationTime = aMaterialPropertiesTable->

GetConstProperty("FASTTIMECONSTANT");
if (fFiniteRiszeTime) {
ScintillationRiseTime = aMaterialPropertiesTable->
GetConstProperty("FASTSCINTILLATIONRISETIME");

ScintillatienIntegral =
{G4PhysicsOrderedFresVector®)({*theFastIntegralTable)(materiallndex)};

Num = NumPhotons - Num;
ScintillationTime = aMaterialPropertiesTable->»
GetConstProperty ("SLOWTIMECONSTANT" ) ;
if (fFiniteRiseTime) {
ScintillationRiseTime = aMaterialPropertiesTable-»
GetConstProperty ("SLOWSCINTILLATIONRISETIME");

ScintillationIntegral =
{GdPhysicsOrderedFreeVector®) ({*the5lowIntegralTable){materiallndex)};

if (!ScintillationIntegral) continue;
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