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Detectors Response Characteristic and Its Influence on Metrical Result

of Continuous-Wave Cavity Ring-Down Technique

Tan Zhongqi Long Xingwu Zhang Bin

(College of Photoelectric Science and Engineering , National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract The response characteristic of near infrared detector PDA400 was measured, then the theoretical analysis
and experimental study,which focused on the relation between detector’s response characteristic and metrical result of
continuous-wave cavity ring down technique, were both carried on. With the linear response function, the output
signal of PDA400 was deducted when ring down signal was used as input. In this case,analusis shows that the signal
shape of PDA400 has turned from single to double exponential function. After the response times of PDA400 in
different gains were measured, the fitting method of ring down signal in two typical detectors gain(20 dB and 40 dB)
was studied, and two kinds of methods were proposed and tested with experiments. Furthermore, when considering

detector's nonlinear response, the method of data processing is discussed too.
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Fig. 1 Response curve of PDA400 to light signal’ s
trailing edge with different detector ~s gains.
(a) the laser modulated with saw wave signal;
(b) the laser modulated with small square wave
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1: DFB laser; 2:isolator; 3: collimator; 4: low loss cavity;

5:

PDA400 Detector; 6: comparator and trigger; 7: peak detector;
8: A/D and computer; 9; driver circuit
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Fig. 2 Schematic of experimental system
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Fig. 3 Ring down signal and its fitting when the gain of
PDA400 is 20 dB. A : Fitting of all data; B :
Fitting of part data
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Table 1 Analysis results of 5 groups of ring down signal with different methods when gain of PDA200 is 20 dB

Method Group 1/ps 2/ps 3/ps 4/ us 5/ps Average/ps Stard error/ps
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Fig. 4 Ring down signal and its fitting when the gain of
PDA400 is 40dB. A . Fitted with single
exponential function; B : Fitted with double

exponential function
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Table 2 Fitting results of ring down signal with target function A (single exponential function) and

B (double exponential function) when the gain of PDA400 is 40 dB

AT, /ps B: T /ps B: T, /ps Fitting error A /mV Fitting error B /mV
2.8229 2.3763 2.4355 2. 0080 1.9692
2.8976 2.3392 2.4259 2.3326 2.1205
2.8400 2.4847 2. 4280 2.0661 2.0387
2. 8389 2.5054 2.4526 1.9613 1.9519
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