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Introduction

· The aim is to measure the spatial distribution of the VPT quantum efficiency (QE)  over the photosensitive area for the red light.

· VPT quantum efficiency (QE) at given wavelength could be estimated from the VPT and the APD photocurrent if the same light source is used:
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· Method to estimate the VPT QE is crossed checked for the blue light provided by LED

· The stability of the red light source provided by laser pointer is measured. 

· Uniformity scan is performed with red light source at two different intensity.

Cross-check

· Cross-check has been done with blue LED light, QEAPD(LED)=75 % for the APD and the measured photocurrent of the APD is 
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· The mean value of the VPT photocurrent over the photosensitive area is obtained measuring the VPT uniformity at gain 1 (anode and dynode at 250 V, cathode is grounded). Results are shown in Figure 1.
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Figure 1. VPT QE scan in step of 500 microns with light spot of 500 microns provided by blue  LED with peak emission at 430 nm.  Left plot is the VPT photocurrent as a function of the light spot positions. Right plot shows the distribution of the photocurrent over the VPT photosensitive area 

·  VPT QE for blue LED is:     
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Stability of the red light provided by laser pointer 

· Red light is provided by laser pointer, wavelength is in the range 635-685 nm (~ 660 nm).
· Light spot is placed at the center of the VPT

· Stability of the light source is measured for 2,5 hours (2,5 hours is time needed to perform one complete uniformity scan)

· Results are shown in Figure 2.

· Stability of the red light provided by laser pointer is about 2 %.
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Figure 2. Stability of the red light (laser pointer) is of the order of 2 %.

VPT QE efficiency for the red light (660 nm) and it spatial distribution

· The same red light source is used to measure the APD and VPT photocurrent with light spot size of 1 mm2 at their centers.

· The measurements is performed at two different red light intensities by chaining the bias voltage of the laser pointer. 

· APD QE((=660 nm)=85 %

	Bias of the red light source
	APD photocurrent (nA) at centre
	VPT photocurrent (nA) at centre
	QEVPT((~660 nm)

	1,5 V
	3230
	1,4
	0,037%

	3 V
	5730
	2,6
	0,038 %


Table 1. Estimated VPT QE for red light (660 nm) at the center of the VPT

VPT uniformity with red light

· Uniformity scan of one VPT with red light spot of 1 mm2 (laser pointer ((660 nm) is performed two times with different red light intensity by changing the bias voltage  of the laser pointer. Results are shon in Figure 3. and 4.
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Figure 3. VPT QE scan in step of 500 microns with red light spot (660 nm) of 1 mm2.  Left plot is the VPT photocurrent as a function of the light spot positions. Right plot shows the distribution of the photocurrent over the VPT photosensitive area.  Laser pointer bias voltage is 1,5 V. 
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Figure 4. VPT QE scan in step of 500 microns with red light spot (660 nm) of 1 mm2.  Left plot is the VPT photocurrent as a function of the light spot positions. Right plot shows the distribution of the photocurrent over the VPT photosensitive area.  Laser pointer bias voltage is 3 V. 

·  From the averaged photocurrents over the VPT photosensitive area shown in Figures 3. and  4. follows the spatial average of QE for red light, Table 2.

· APD QE((=660 nm)=85 %

	Bias of the red light source
	APD photocurrent (nA) at centre
	VPT photocurrent (nA) spatial averaged 
	QEVPT((~660 nm)

	1,5 V
	3230
	1,0
	0,026%

	3 V
	5730
	1,71
	0,025 %


Table 2. Estimated QE of the VPT for red light (660 nm) averaged over the photosensitive area. (APD photocurrent is measured only at the APD center, previous measurements show that the spatial uniformity of the APD quantum efficiency is about 2 %.

Conclusinon

· Spatial distribution of the QE for red light is more non-uniform  than for the blue light (see left plot in Figure 1., 3. and 4.)

· Red light source has to be at least 250 more intensive than the blue one to induce  the same VPT  response.
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