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AHU3OTPOIIHASA TEPMOJJIEKTPUUYECKAS MATPULIA
JULA PETUCTPALLN U3JIYUEHUA

Ilpeocmasnena Koncmpykyus ycmpotui-
cmea, npeoHAa3Ha4eHHo20 OJisi ONnpeoeileHUs.
pacnpeoenerus RIOMHOCMU TIYYUCTBIX NO-
MOKO8 8 WUPOKUX CNEeKMPANbHbIX U OUHA-
MUyeckux Ouana3oHax.

Bomnpoc onpeneneHust pacupeacaeHus IIOTHOCTH
SHEPTHHU JIyYUCTHIX TTOTOKOB B IIUPOKUX CIIEKTPATHHOM
¥ TUHAMHUYCCKOM JMAMA30HaX U ceifyac 0CTaeTCsl akTy-
anpHBM [ 1]. CymiecTBytoliiie aHU30TPOITHBIE TEPMODJICK-
TPUYCCKHE INHEHKN ¥ IPUEMHHKH ITPETHAa3HAYCHBI TOb-
KO IUTSL OTIPEACIICHUS] KOOPAMHAT TOYCUHBIX JIYIHCTBIX
motokoB [2, 3]. B ciywasx e, KOTAa TEIMIOBOE MSTHO
CPaBHHUMO IO TUTOMIAIN C BEpXHEW pabouei rpaHbI0 aHuU-
30TpornHoro onTuxkorepmosiementa (AOT), atTu ycTpoii-
CTBA HE JAIOT OAHO3HAYHOW KapTUHBI PacIpeesICHUs
IUIOTHOCTH SHEPTUHU B TIONEPEUHOM CEUEHHH MAAI0IIET0
nyya.

IIpoBenenHble panee ucciaenoBanus [4—~6] nokasa-
JIM, 9TO IUTOTHOCTB JIy9HCTOTO ITOTOKA B 33TaHHOM TOUKE
noBepxHocTH BepxHell rpann AOT ogHO3HAYHO Xapak-
TEPU3YETCs BEIMYUHONW M 3HAKOM IPOAOJIBHON KOMIIO-
HEHTHI BO3HUKAIOMIEH TEPMO-7IC. DTO ITO3BOIMIIO TIPEI-
TIOJIOXKHTB, YTO TAKOH TEPMOAIIEMEHT MOYKET CTaTh OCHO-
BOM JUIs CO3JaHNS KOOPAMHATHO-YYBCTBUTEIIbHBIX MaT-
putl [7], paboTaronux B peskumMax MoBEPXHOCTHOT'O 10-
[JIOLIEHUS WK ONITUYECKOT0 OTPAYKEHHUSI.

B HacrosimieM cooOIieHHH MPUBOATCS ONUCAHUE
OJTHOW M3 KOHCTPYKLMH Takoro yctpoiictea (puc. 1) u
€r0 HEKOTOPBIE XaPAKTCPUCTUKH.

PaccMaTpuBaeMast aHU30TPOIHAS! TEPMOIIEKTPUIE-
ckast Matpunia (ATM) cocrout uz AOT 4 (a=c=b), k-
HsIs1 paboyasi rpaHb KOTOPOTO (aXc) HAXOMUTCS B TETIIO-
BOM KOHTAKT€ C TUIIIEKTPHUUCCKIM KOPITyCOM-TEpPMOCTa-
ToM 7. AOT BBINIONHEH U3 TEPMOIIEKTPUICSCKU aHH30-
TPOITHOTO MOHOKPHCTAJUIA B BHIC HPSIMOYTOJIBHOM Ue-
TBIPEXTPAHHOH MpI3MBL. ETo KprcTamiorpadudeckue ocu
C MaKCHUMaJIbHBIM 1 MUHUMAaJIbHBIM 3HAY€HUSIMH TEPMO-
3/IC pa3MeILEHbI B INTOCKOCTH aXc U OPUEHTUPOBAHBI IO
yIIoM (= 45° x HKHel padoueii rpanu (axc). Ha Bepx-
Hel paboueit rpanu AOT (axc) pacHonoKeHsl MOIIo-
LIAIOIIUH CJIOH / ¢ HECEIEKTUBHBIM IIOKPBITHEM U DJIEK-
TPOMPOBOIAIIMIA CIIOW 2 U3 MeTajlla, Halpumep, cepeo-
pa, KOTOPBIH C ITOMOIIIBI0 MUKPOIIPOBOA 3 COETUHEH C
0o0IIUM 3JIEKTPOBBIBOJIOM 6. HrkHsAs pabouas rpaHb
(axc) comepXHUT TOUYEYHBIE MHUKPOKOHTAKTHI, KOTOPEIC
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Puc. 1. Konctpykuus aHu30TpOIHON
TEPMOIIEKTPUUECKON MaTPHUIIbIL:

1 — monTonaomui ¢I0it; 2 — 3IIEKTPOIPOBOISAIINH CIIONH;

3 — coeaunuTenbHbIN poBo; 4 — AOT; 5 — dnekTpoBsI-

BOJIbI MUKPOKOHTAKTOB; 6 — OOILI 3IIEKTPOBBIBOJ; 7 — JIU-

3II€KTpH‘ICCKHﬁ TepMOCTaTHpOBaHHLIﬁ KOpl'IyC

pacmoJioKEeHbl PABHOMEPHO I10 BCEl €€ IO U Co-
€IIMHEHBI C AIIEKTPOBBIBOJIAMU J, 3aIpeCCOBAaHHBIMU B
00beMe TEPMOCTATHPOBAHHOTO KOpITyca 7 M3 BBICOKO-
TEIUIOIPOBOSAIIETO AUDIIEKTPUKA.

OO11ee KOIMYeCTBO MUKPOKOHTAKTOB OTIPEACTISACTCS
HEOOXOIMMOM BEJTMINHON pa3peliaroliei CiocCOOHOCTH
ATM, 1. e. mnomaasio A=AaxAc. IIpoBeneHHbBIC HCCITe-
JIOBaHMS OKA3aJIU, YTO, KaK U JAJII aHU30TPOITHBIX Tep-
MODBJICKTPUUYECKUX IPUEMHUKOB, MUHUMAJIBHOE 3HAUCHUE
3TOW BEJIMYUHBI OIPEEIISETCS PAILyCOM TOUEHUHOTO AJIEK-
TPUYECKOr0 MUKpOKOHTaKTa. [1pu 3ToM pacripenenenue
ponosibHOU TepMo-311c 00bema AOT, BeI3BaHHOE Maja-
IOLIUM U3JTyYE€HHEM IUIOTHOCTBIO ¢ ), U3MEPSETCS MEK Y
OOIIMM DJIEKTPOBBIBOJIOM 6 ¥ BBIBOJIAMH J.

Pesynbrarsl nccie0BaHmid MOKA3bIBAIOT, UTO B CITY-
Yae M3ITyYeHHUs C IOCTOSTHHOW HEPTeTHYECKON TITIOTHO-
CTBIO ¢, Pa3HOCTh NoTeHIManoB U (x, z) MexK Ty 00mmm
AIIEKTPOBBIBOZOM 6 ¥l KOHTAKTOM C KOOpJIMHATAMU (X, Z)
0CTaeTCs OMUHAKOBOI [T JTFOOBIX X U Z:
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®YHKIIMOHAJIBHAA MUKPO- 1 HAHO3JIEKTPOHUKA

c, MM

Puc. 2. Pactipenenenue mioTHOCTH TEIUIOBOTO MOTOKA HA
BepxHei rparn ATM
(a=c=18 MM, b=1 MM, =45°, Ax=Az=1 Mm)

U(x,z):qo%a

11

)

a Ui U3JIYYCHHUS C INPOU3BOJIBHBIM PACIIPEACICHUEM
3HepFeTI/I‘ICCKOI71 IINIOTHOCTH
o
U(x,z)=0q(x,2)—> (2
11
rae ¢(x,z) — IUIOTHOCTb MA/IAl0IIEro JIyYUCTOro MOTOKA B MECTE PACIIo-
JIOXEHHS! KOHTAKTa C BEIOPAHHBIMU KOOPJIMHATAMH (X, 2);
0y, K| — KO3(DDUIMEHTBI IPOIOJIBHBIX TEPMO-3]IC U TEMIONPOBO/I-
noctu Matepuana AOT, COOTBETCTBEHHO.

Ha pue. 2 npeacraBieHo TUIMYHOE pacIipeiesieHue
IJIOTHOCTH JIYYHCTOTO TIOTOKA Ha BepxHel rpanu ATM
Ipy ee 00JTyYeHNH YCTaHOBKOM «4epHOoro Tema»y AUT-1A,
U3JTydaronieil B CeKkTpe JUIMH BOIH AA=5...12 mkm. B
Ta0JIMLEe TIPEJICTABICHBI XapaKTEPUCTUKU JIBYX JKCIIe-
puMeHTaIbHBIX ATM.

Xapaxmepucmuxu ATM ¢ AOT uz CdSb, pabomarowux
8 pescume no2noujeHus.

Pasmepnt Paspe- Maxcumais-
Tum paboueit [aroMag | - o rmoTHOCTS
ycTpolicTBa rpaHi CHOCO6S: SHEPIHUH,
(axc), Mmm 32;;}\42 o BT/MM?
ATM-03 12x12 24,6 1,5M0°°
ATM-05 3x3 38,6 0,9MI17

Takum 00pa3zom, Moka3aHa BO3MOKHOCTh CO3JaHUS
Ha OCHOBE aHU30TPOITHOTO ONITUKOTEPMOIJIEMEHTA Hece-
JIEKTUBHOM KOOPIMHATHO-YYBCTBUTEIIEHON MaTPHIIBI, TIO-
3BOJISTIOILCH ONPEETISTh Pacpe/IefIiCHUE IIIOTHOCTH JTy-
YHCTBIX TOTOKOB B UX MONEPEYHOM CEYEHUH B ITUPOKUX
CHEKTPaIbHBIX U IUHAMHYECKUX JUara3oHax.
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