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PE-calorimeter with broad spectra high sensitivity and fast response

Zhou Fusheng, Shen Liging
(Bhanghai Institute of Optics and Fine Mechanics, Academia Sinica)

Abstract: Photo-energymeter with high sensitivity, fine frequency and fast response has
been developed with pyroelectric material. The parameters of the calorimeter are caleulated.
The energies of both laser at wavelength 1.06um and 0.53pm, and soft x-ray ranging from
0.1keV to 10keV are measured. The sensitivity is about 300mV /uJ and the time response is
less than 2ns.
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Fig. 1 Pyroelectric effect irradiated by a pulsed light source
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Table 1 Paramctars of PE-Calorimeter

Crest voltage Uhax=800mV
Bensitivity S 400mV /uJ (IR-V); 40mV-—uJ (X-ray)
Rise time T,=0.1us
Electrical time constant T,=3mg
Repetition frequency o Sfe=100Hz
Bignal-to-noise ratio - Ne=100(IR-V); N=40(X-ray)
Hot time constant of absorption boliy Tina =018
Hot time constant of PE Tupe=1708
Temperature increment of single pulse AT == () 014 K
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Fig. 2 Changes of PE voltage and temperature versus time
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Fig. 4 Spectral response of soft X-ray calori-
Fig. 3 Absorption of C coated on meter XRC spectral response,absorber:1lumAg;
IiTaO; versus wavelength filter: 0.2umAl
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Fig. 5 Mechanical copstruction of PE calorimeter
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Fig. 6 Typical PE calorimeter signal Fig. 7 Calibration curve of PE calorimeter
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Fig. 8 Schematic diagram of soft X-ray detection
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Fig. 9 Pyroelectric signals
(a) PE-IRC signal, 0.1 V/div, 5 ps/div; (b) PE-XRO signal, 0.2V
Jdiv, 5us/div; (c) complex signal, 0.2V /div, 5us/div; (a) Typical
PE-XRO signal, 0.3 V/div, 8 us/div
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