5500 % 4510 ) KB =E5BFERFR Vol.22, No.10
2024 4 10 H Journal of Terahertz Science and Electronic Information Technology Oct., 2024

XEHES . 2095-4980(2024)10-1056-07

EERMERGETRRKRGE RS

E%%{' Ia,lb’ gﬁ{ifﬁ ]a,]b, %%‘7\% la,lb’ g&%,].g*2’ [H /_rﬁ_év*la,lb

(1 RERY a BB S5O0 T TS, K 300072; b 216 WH TR, & HII 518055;
2.0 db K% PR SE ARG, WAL fRE 071002)

O OE: AR ERBE-MFANITERGEAR, BB TEELES, REHA -2 ER
MBEHTEBEDEGER, I RRAHZRBEEFN RN B RN EA, FAELTAFEREHK
R, RE-—FEEXETARAEGANALEFBNESEARZEGRZTIR KRB RS, TULH
MW ZE H A MoBEAMEMEREEREN, XRGETAHHXER, TXARHEK
KBARAHERE, AXAEFERZZHEF, THAMESR;, FEERRTOREEE L H
B, BRAEERFBANAAFRETHEG &R, FRXRAXKEZLZSE, REUESEBAEY . KITHENH
AMBERKRGER LT ARET —MNFRE,

KEW: AMZERKRG; REERG; EEEp; XBERE

mESES: TP732.2 XEFRERD: A doi: 10.11805/TKYDA2024162

Research on continuous terahertz single—pixel subwavelength imaging system
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Abstract: Single-pixel imaging is a novel computational imaging technique that uses only a single—
pixel detector to acquire the image of an object with the help of spatial light modulation. In the terahertz
band, to overcome the problem of scarcity of array detectors and realize sub—wavelength imaging in near—
field modulation, a continuous terahertz single—pixel subwavelength imaging system is presented based
on an optically pumped silicon wafer all optical modulator with a spatial resolution of A/7.62. The
imaging results on the resolution test chart show that when the imaging details are not of particular
interest, thick silicon wafers can be employed to obtain large modulation depths, and the compressive
reconsiruction algorithm can be adopted to suppress noise and smooth the output images. To pursue
higher imaging spatial resolution, thin silicon wafers are needed to reduce the crosstalk between
modulation units, and the correlation reconstruction algorithm is employed to retain more image details.
This study provides a concise reference for terahertz subwavelength imaging.
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Fig.1 Experimental setup for terahertz near—field single—pixel subwavelength imaging
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(a) imaging of the resolution plate 0 group; (b) imaging results for 500 um wafer at 0 group; (c) imaging results for 260 pm wafer at 0 group;
(d) imaging of the resolution plate 1 group; (¢) imaging results for 500 um wafer at 1 group; (f) imaging results for 260 pm wafer at 1 group
Fig.2 Comparison of experimental imaging results for different wafer thicknesses
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(a) imaging of the resolution plate 0 group; (b) compressive reconstructed images for 500 um wafer; (c) correlated reconstructed images for 500 um wafer;
(d) imaging of the resolution plate 1 group; (¢) compressive reconstructed images for 260 pm wafer; (f) correlated reconstructed images for 260 pm wafer

Fig.3 Comparison of experimental imaging results between compressive and correlated reconstruction algorithms
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(a) imaging letters (b) 500 um wafer, compressive reconstruction (c) 260 um wafer, correlated reconstruction

Fig.4 Experimental results for imaging letters
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