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Abstract A strong-pulsed-field terahertz camera based on light emitting diode (LLED) is reported in this paper. It is
based on the operational principle that LED can generate nanosecond pulse-duration photovoltaic signal with a
reproducible response to picosecond pulse-duration intense terahertz irradiation due to impact ionization when
terahertz electric field strength is larger than 50 kV/cm. By employing this effect, we fabricate scanning and array
LED-terahertz cameras. These devices have successfully captured images of focused terahertz beam profile generated
in lithium niobate via the tilted pulse front technique. The proposed camera has characteristics of low cost, strong
photovoltaic signal, rapid response, and large imaging area. Meanwhile, it would give a new idea in developing
terahertz imaging technology based on strong-field nonlinear effect.
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Fig. 1 Photovoltaic response of LED to intense terahertz radiation. (a) Experimental setup; (b) terahertz-field-induced

photovoltaic signal in two typical LEDs; (c) schematic of abnormal photovoltaic response mechanism; (d) linear

relationship between Vpp of LED signal and terahertz pump fluence
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Fig. 2 Automatic scanning LED-terahertz camera with single pixel. (a) Framework; (b) flow chart of LabView program

7 min, FESFEHAHPL(Pyrocam IV, Ophir, P
OIDEIZHMAARLE 3(b) JILECAHARES

Terahertz intensity /arb. units

5 mm

Kl 3 14 LED-THz AHFLINAZE R . ()44 LED-THz

FEIE, Sk FOR PR ERAR s (o) B AH LI 2 1 2R 42
MR SE I BE R 1R

Fig. 3 Test results of scanning LED-THz camera. (a)

Scanning LED-THz focal spot with arrow

indicating scanning path; (b) image of the

measured by the

focused terahertz spot

commercial camera
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Table 1 Partial parameters of the array LED-THz camera
Parameter Value Description
THz e-field strength > 50 kV/cm Threshold value of nonlinear impact ionization effect
Responsivity 0.1 kV/W
Spatial resolution 1. 78 mm Defined by the distance between two adjacent pixels
Number of pixels 64 8 X8 array
) Set by LabView program; restricted by repetition rate of
Integral time 0.1-1s

Data resolution

20 bit /16 bit

THz pulses (10 Hz in this work)
Set by LLabView program
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camera
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