
Mansoor Sheik-Bahae 

 

http://www.optics.unm.edu/sbahae/Optics Lab/  

Experimental Techniques of Optics 

University of New Mexico 

Spring 2015 PHYC 476,477, 302L 

http://www.optics.unm.edu/sbahae/Optics Lab/


IN ANY OPTICS EXPERIMENT 

LIGHT 
SOURCE EXPERIMENT 

DETECTOR 



Detector Types (mostly) 

• Quantum 

• Thermal 



Thermal (Bolometric) Optical Detectors 
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Example: Power Meters 

Liquid-He Bolometer 

Response time:  SLOW! 10-100 Hz 



Thermal (Bolometric) Optical Detectors 

Pyroelectric Effect 

Only measures AC (pulses, etc.),  Can have fast rise time 



Quantum (Photon) Detector 
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Quantum (Photon) Detector 
The photodiode 



Quantum (Photon) Detector 
The photodiode 



Photodiodes 



Quantum (Photon) Detector 
The Response Time 
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Drift velocity 

Width of depletion region 

Ultimately depends on two responses : 

tRC= RCtotal    

and 

1- transit time 

2- RC  time 

Fast detectors have smaller area! 



Photomultiplier Tubes (PMT) 

• High gain (107) 
• Low noise  
• Fast (ns) 
• Single-photon sensitivity 
• Large area   

High voltage (kV) 



Avalanche Photodiodes (APD) 



APD 
Gain <106

  (100-1000 typical) 

Small area 



Thermal (Johnson) Noise 
(dark current) 

L

B
TT

R

TBk
i

422




Finally, few words on cameras 
-2D sensor arrays 
-individually addressable (CMOS cameras) 
-Thermal or quantum pixels 

800x672 

Si micro-bolometer array 


