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The main equations describing the current relaxation under inhomogeneous illumination of the ISOCAM detector array are as follows:


�EMBED Equation.3���,		(1)


where the sign � EMBED Equation.3  ��� means that here the integration by �EMBED Equation.3��� is produced along the total plane z=0, and the kernel �EMBED Equation.3��� is equal to:


�EMBED Equation.3���.				(2)


The total current in the external circuit of the n-th detector is the sum of these 2 currents:


�EMBED Equation.3���,						(3)


where


� EMBED Equation.3  ���,		(4)


�EMBED Equation.3���.	     (5)


The sign � EMBED Equation.3  ��� means that here the integration by �EMBED Equation.3��� is produced at z=0 along the contact plane of the n-th detector only, the sign � EMBED Equation.3  ��� means that here the integration by �EMBED Equation.3��� is produced at � EMBED Equation.3  ��� along the area of the p+-island of the n-th detector only. The kernel �EMBED Equation.3��� is equal to:


�EMBED Equation.3���.				(6)


Eqs. 1-6 fully determine the current relaxation.


We consider the case where the generation consists of two components:


�EMBED Equation.3���,					(7)


where G0 is a steady-state homogeneous generation, and the non-stationary generation has a fixed distribution in space:


�EMBED Equation.3���,						(8)


where �EMBED Equation.3��� is the maximum generation at the centre of the illuminated spot with the area �EMBED Equation.3���, so � EMBED Equation.3  ���. Please, keep in mind that under such definition of � EMBED Equation.3  ��� the steady-state current in the pixel � EMBED Equation.3  ���, � EMBED Equation.3  ���, is linked with the steady-state current under homogeneous irradiation, � EMBED Equation.3  ���, by the law:


�EMBED Equation.3���,					(9)


where � EMBED Equation.3  ��� is the total area of the � EMBED Equation.3  ��� pixel.


Next we’ll measure all lengths through the intercontact distance � EMBED Equation.3  ���, all currents through the steady-state current � EMBED Equation.3  ���  and use the following dimensionless variables and parameters:


�EMBED Equation.3���, �EMBED Equation.3���, �EMBED Equation.3���, �EMBED Equation.3���, 		(10)


where g is the gain factor, � EMBED Equation.3  ��� is the drift velocity of holes, ( is the capture time, � EMBED Equation.3  ��� is the steady-state hole concentration, �EMBED Equation.3��� is the near-contact hole concentration at the instant t, � EMBED Equation.3  ��� is the contact parameter, �EMBED Equation.3��� is z-component of the near-contact non-stationary field. 


The dimensionless equations are as follows:


�EMBED Equation.3���,		(1d)


�EMBED Equation.3���,				(2d)


�EMBED Equation.3���,						(3d)


� EMBED Equation.3  ���,	(4d)


�EMBED Equation.3���,	 	    (5d)


� EMBED Equation.3  ���,						(6d)


�EMBED Equation.3���.				(7d)


In the computations of the kernels it’s simpler to use the following expressions:


�EMBED Equation.3���


�EMBED Equation.3���


In order to make the computations of the integral-differential equation faster, Eq. 1d should be presented in the form:


�EMBED Equation.3���,		(8d)


where


� EMBED Equation.3  ��� 	or     � EMBED Equation.3  ���.		(9d)


For faster computing the displacement current at the back contact, Eq. 5d should be presented in the form:


�EMBED Equation.3���,		    (10d)


where


� EMBED Equation.3  ���,						(11d)


� EMBED Equation.3  ��� 	or     � EMBED Equation.3  ���.   (12d)


For verifying the exactness of the above computations one can compare these results with the analytical expressions received for the case of a homogeneous illumination. In this case the field equation (8d) has the form:


�EMBED Equation.3���			(13d)


and its solution for a step-like flux change from the generaton rate � EMBED Equation.3  ��� to � EMBED Equation.3  ��� can be written as:


� EMBED Equation.3  ���,	where  � EMBED Equation.3  ���,  � EMBED Equation.3  ���.		(14d)


As this flux step occurs after a steady state the hole and displacement currents through the back contact are equal to:


� EMBED Equation.3  ���,			(15d)


�EMBED Equation.3���.	 	    (16d)


In order to conveniently fit the computed results to the experimental data and to the earlier computed theoretical curves for the case of the homogeneous irradiation I suggest the following:


1. For the computations of the point-source transients one has to use for every pixel the magnitude of the gain � EMBED Equation.3  ��� computed from the value � EMBED Equation.3  ��� determined experimentally for this pixel from the homogeneous transients in accord with the following equation:


� EMBED Equation.3  ���,				(17d)


where � EMBED Equation.3  ��� is the ratio of the area of a p+-island to the tottal area of a pixel.


2. Multiplying the current scale in � EMBED Equation.3  ��� times by such a way that the computed current would be closely fitted to the experimental values measured in � EMBED Equation.3  ��� one has to multiply the time scale by the factor � EMBED Equation.3  ���, where


� EMBED Equation.3  ���.						(18d)


Here � EMBED Equation.3  ��� is defined by Eq. 14d from the value � EMBED Equation.3  ��� found above, � EMBED Equation.3  ��� is experimentally found for the given pixel from the transients under homogeneous illumination.


In order to find 2 material parameters, � EMBED Equation.3  ��� and � EMBED Equation.3  ���, which totally determine the detector operation, one should use the parameters � EMBED Equation.3  ��� and � EMBED Equation.3  ��� found prevously from the operaton under a homogeneous illumination. 


1. The value of � EMBED Equation.3  ��� should be found from the data for � EMBED Equation.3  ��� and Eq. 17d.


2. The value of � EMBED Equation.3  ��� should be found from the data for � EMBED Equation.3  ��� and the following equation:


� EMBED Equation.3  ���,						(19d)


where A is the area of a pixel (� EMBED Equation.3  ���), � EMBED Equation.3  ��� is defined by Eq. 14d, and the value � EMBED Equation.3  ��� should be expressed through � EMBED Equation.3  ���. For the ISOCAM detector array it is � EMBED Equation.3  ���. So with � EMBED Equation.3  ��� Eq. 19d gives:


� EMBED Equation.3  ���,						(20d)


where � EMBED Equation.3  ��� is the integration time of the observation, � EMBED Equation.3  ��� is the magnitude of � EMBED Equation.3  ��� expressed in � EMBED Equation.3  ���.








If to work in the scale of the real time and to measure the currents in the units � EMBED Equation.3  ���:


The equations are as follows:


�EMBED Equation.3���,		(1rt)


�EMBED Equation.3���,				(2rt)


�EMBED Equation.3���,						(3rt)


� EMBED Equation.3  ���,	(4rt)


�EMBED Equation.3���,	 	    (5rt)


� EMBED Equation.3  ���,						(6rt)


�EMBED Equation.3���.				(7rt)


Here � EMBED Equation.3  ��� is the background current of the device expressed in the terms of � EMBED Equation.3  ���.


For a homogeneous illumination in these units one has to use the expressions:


� EMBED Equation.3  ���,			(8rt)


�EMBED Equation.3���.	 	    (9rt)
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