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2. Research and development of the terahertz vision system based on a multi-element radiation detector

Pedepar:

1. Incepraliist npucBsYeHa AOCHIIKEHHIO Ta po3po01ii TeparepiioBoi cucTeMu 6aueHHs Ha 6a3i 6araroeseMeHTHOTO

npuiiMaya BUIIPOMiHIOBaHHS, 110 MOXKe OYTU BUKOPUCTaHa J1JIsl HEpYMHIBHOI'O KOHTPOJIIO i Bidyasisaliii BMicTy
JIACTiB Ta HEBEJIMKUX OaHAepoJiell. [IpoBeneHo afanTallito MareMaTU4Hoi Mogei ang TI'n cuctemu 6ayeHHs 3a
AHAJIOTI€I0 3 MATEMATUYHOIO MOJEJUIIIO [1J1S TEIUIOBI3iMHUX CUCTEM, IO BPaXOBY€ OCOOIMBOCTI IPOXOIKEHHS
CHTHAJY B yCiX QYHKLiOHATIBHUX 6JI0KaX TeparepLoBoi cucreMu «BUIIpoMiHIOBaY — 00’€KT — ONTUYHA CUCTEMA —
npuriMay — 6J10K 0OpOOKM CUTHAJIIB — AuCIIeil — onepatop». [lokazaHo, o 1171 aKTUBHUX TepareploBUX CUCTEM
0ayeHHS € MOXJIMBUM BUTOTOBJIEHHS AU(PPaAKLIiHOI acPepUIHOi KBa3iONTUKU 3 BUKOPUCTAHHIM TEXHOJIOTI
[IOIIAapPOBOTO HarapJeHHs 110 nudposiit 3D-mozeri 3 TounicTio 7o 100 MKM. PO3ryisiHyTi OCHOBHI eTanu

TEXHOJIOTIYHOrO Ipouecy BurotosieHHs TI' s1in3 i3 rinep6osivHuM rpodisnem 3 PTOPOIIACTY 32 JOIIOMOTOI0



CTaHKa 3 IPOrpaMHUM YKMCJIOBUM YIIPaBIiHHAM, HaJlaHi pEKOMEHIallii 1070 peXXUMiB pOOOTH CTaHKa [J1s1
[iABUILEHHS YUCTOTH ITIOBEPXOHb JIiH3. [JaHO OLiHKY OCHOBHUX ITapaMeTpiB po3pobsieHoro TTn npuiimaya
BUIIpOMiHIOBaHHS Ha 6a3i KMOH Tpansucropa. [TokasaHo, mo A 140 I'Th 4yTamBicTh Ta NOTYXXHICTb €KBiBaJeHTHA
IIYMy TaKUX NpUiiMadiB ckiaagae S=2,8x105 B /Bt, NEP=4,3x10-10 Br /(T'u)-1/2. [IpoBeieHO MPOEKTYBAaHHS T
eKCIIepMMEHTAaJIbHE [IOCIIiIKeHHSI poOOTHY ToJI0BHUX QYHKIiOHANbHUX By3iiB TI' cuctemMu 6avyeHHs. BpoBamkeHo
METOJUKY TeCTyBaHHSI OCHOBHUX BY3JliB TI'll cuctemu 6adyeHHs. Po3pobsieno makeT TT'h cuctemu 6aueHHs Ha 6asi
40-enementHoro KMOH Tpan3ucTopa, IKuil BAKOPUCTAHO [1J151 TECTYBaHb, Ta SIK 6a30BY MOAEJb 1151 [I0JaJIbIINAX
po3pobok TI' cuctem 6aueHHs AJ1s1 HEPYHHIBHOTO KOHTPOJIIO i Bidyasiizallii BMiCTy JINCTIB Ta HEBEJIMKUX
6aHpeposeil. OTpuMaHi 306pakeHHs pi3HUX npenmMeTiB Ha yacToTi 140 [T, mBuakocTi ckanyBaHHg 200 MM/,

yacy CKaHyBaHHs 1c.

2. The thesis describes the results of research and development of the THz vision system based on a multi-element
radiation detector for non-destructive testing and visualization of the contents of letters and small boxes. The
math model of thermal imaging systems had been taken and adapted for the THz vision system. The signal in all
functional blocks of the THz vision system "Emitter - object - optical system - radiation receiver - signal
processing unit - display —operator was reviewed. It is shown that for active THz vision systems, it is possible to
manufacture diffraction aspheric quasi-optics using the technology of layer-by-layer fusion using a digital 3D
model with an accuracy of 100 pum. The main stages of the technological process of manufacturing aspherical THz
lenses with the help of a machine with numerical control were investigated. Recommendations of the machine
operation modes are given to improve the cleanliness of the lens surfaces. The estimation of the main parameters
of the developed by the THz radiation detector based on a CMOS transistor was given. It is shown that for 140 GHz
the sensitivity and noise-equivalent power of such receivers is S=2,8x105 V/W, NEP=4,3x10-10 W /(Hz)-1/2. A
model of a THz vision system based on a 40-cell CMOS transistor as a detector has been developed. This model
can be used for further development of THz vision systems for non-destructive testing and visualization of the
contents of letters and small wrappers. Images of various subjects at a frequency of 140 GHz, scan rates of 200 mm
/ s, scan time of 1 s were obtained.
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