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4TO OJIHA IIapa MOAYJIEH e PIICHAUKYIIApHA APYT O,
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ITuranue Bcex ameMeHTOB IlenbThe OCyIeCTBIIETCS
MapayIeIbHO OJHUM HCTOYHUKOM HaIpsOKEHUSL.
ITpennaraemoe ycTpoiicTBO MOXET UCITOIb30BAThCS
B ycTpoHcTBax ¢ MPUMEHEHNEM TyYKOB 3aPsiKEHHBIX
YacTUL U yA0OHO HCIONIB30BATh B CHCTEMax C
Ny4KaMM HU3KUX 3HEpIui, I7e NpUMEHEHNE
9MEKTPOCTATUYECKOTO Mol Hauboyee yaoOHO,
KpoMe Toro HaljileT NpUMEHECHHE B IIpoLEeccax
MOHHOY UMIUTAHTALNH, HAIIPUMED, B MEIUIMHCKUX
YCKOPUTENSAX. 2 UIL.
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[TonesHast MOEITb OTHOCUTCS K 3JIEKTPOHHON OTITUKE U MOXKET OBITh UCIIOJIb30BAHA TS
(hOKYCHPOBKH ITYyUKOB 3aPSHKEHHBIX YACTHII (JJIEKTPOHOB, HOHOB, TPOTOHOB, MIO3UTPOHOB)
B Pa3IMUHOMN YCKOPUTEIBHOM TEXHUKE: MEAULIMHCKUX YCKOPUTEISX, YCTPOUCTBAX
JIOCMOTPOBOT'0O KOHTPOJISI, B UCCIIEA0BATEIBCKUX YCKOPUTENSAX, TAKUX KaK KOJUIaiaepsl,
CUHXPOTPOHBI U T. A.

N3BeCTHO yCTPOUCTBO ATst POKYCHPOBKH ITyUKa 3aPsHKEHHBIX YACTHIL IO HA3BaHUEM
«MarHuTHas KBaapynoibHasi GOKYCHPYIOIIasi CACTEMa», OTTMCAHHOE B TTATEHTE
US Ne 2883569A (mmy6m. 24.01.1956 r.). IIpuntum paboThl yCTPONCTBA 3aKITIOUAETCS B
MTPUMEHEHUH MATHUTHOTO TOJIS U1 (POKYCUPOBKHM TTyUKa 3aPsDKEHHBIX dacTHll. YeTsipe
MOCTOSIHHBIX MarHUTA PACIOIATAI0TCS TIOTIAPHO APYT HAMIPOTUB ApPYyTa B ONMPEaeIEHHON
MOJIIPHOCTH, 00€ TTaphl MEPIIEHANKYISIPHBI APYT OTHOCUTENBHO aApyra. [Ipu mpoxoxaeHun
MyYKa 3aPsPKEHHBIX YACTHUI] B MPOCTPAHCTBE MEX Y MATHUTAMHU IMTPOUCXOIUT HOKYCHPOBKA,
T.€. YMEHBIIIEHUE MOTIEPEUHBIX PA3MEPOB MyUKa 3a CUET ACUCTBUS MATHUTHOTO TIOJISI JIMH3BI.

Jpyroe u3BecTHOE YyCTPOUCTBO HA3BIBACTCS «MarHUTHAS JIMH3a» U OTIMCAHO B TTATEHTE
SU Ne 572859 (my6:1. 07.03.1975 1.). 9TO YCTPOUCTBO BKITIOUAET ABA KOJIBIIEBBIX MATHUTA,
KOTOPbIEC PACTIOI0MKEHBI COOCHO U TTOBOPAUUBAIOTCS APYT OTHOCUTENBbHO Apyra. Kaxabri
MarHUT UMEET YETHOE KOJIMUECTBO Pa3HOUMEHHBIX TIOJIFOCOB, PACIIONIOXKEHHbBIX APYT HATPOTUB
JIpyra, 4To MO3BOJISIET UCTIOIB30BATh YCTPOMCTBO KAaK KBAAPYTIOAbHYIO MATHUTHYIO JIMH3Y
C YETBIPbMS$I TTOJTFOCAMM.

Taxke U3BECTHO TEXHUUECKOE PEIlIeHUE Mo Ha3BaHueM «KBaapynoabpHas MAarHuTHas
TH3a», onucanHoe B maTeHTe SU Ne 341184 (my6s. 19.03.1970 1.). JaHHas 1uH3a
MPEeAyCMATPUBAET TAKYIO HAMOTKY, U3MEHEHHUE CUITbI TOKA B KOTOPOM, TTO3BOJISIET U3MEHSITh
BEITMUHMHY (OKYCHPYIOIIErO MATHUTHOTO TIOJISI.

OO01mMMu HEAOCTATKAMM CUCTEM UCTTOJTB3YIONINX MATHUTHBIE TTOJIS SIBISTFOTCS X OOJIBIITNE
pa3Mepbl U CIIOKHOCTh U3TOTOBJICHUSL.

Hnst hOKyCHPOBKY TTYYKOB 3aPsOKEHHBIX YACTHI], OCOOSHHO TTyUYKOB HU3KOW YHEPTUH 10
100 k3B, xpoMe MATHUTHOTO TIOIs1, U3BECTHO MPUMEHEHUE IJIEKTPOCTATUYECKOTO OIS,
KOTOPOE TeHEPUPYETCS IMyTEM MOJAUHU IEKTPUUECKOTO TIOTEHIMAIA HYXHON TTOASPHOCTH
Ha 3JIEKTPOIbL.

OIHUM U3 TAKUX YCTPOUCTB SIBIISIETCS « DNMEKTPOCTaTUUECKAs TIMH3A», OTIMCAHHAS B TTATEHTE
US Ne 2919381 A (my6:1. 25.07.1956 1.). B 3TOM maTeHTe mpeaytaraeTcsi HCIOJb30BATh JIBE
KOAKCHATBHBIE IEKTPOCTATHUECKUE IMH3BI 1151 Oosiee 3 ek THBHOM HOKYCHPOBKHU TTyUKa
3apsHKEHHBIX yacTull, Jpyroit mpuMep yCTpONCTBA MOX0XKEH KOHCTPYKIUMHU U HA3HAUEHUS —
«KBagpymonbHast 371eKTpOCTATHYECKAS IMH3a», onucaH B mateHTe SU Ne 505054 (mmy6ur.
20.03.1974 r.).

OO01mMM HEAOCTATKOM YCTPOUCTB, UCTIONIB3YIONINX 3MEKTPOCTATHIECKOE TOJIE, SIBIISICTCS
HEOOXOIUMOCTbH B CTAOUITBHBIX SHEPTO3aTPATHBIX UCTOYHUKAX BBICOKOTO HAIIPSIKEHHUS, YTO
JIENaeT MOA0OHBIE CUCTEMBI MAJIOTIPUMEHUMBIMHU [JTSI ITyIKOB BBICOKUX SHEPTHIA.

Hpyroitf, Topa3ao MeHee 3HePro3aTPaTHBIN CIIOCO0 TTOTyUEHUsT CHITBHOTO
3MEKTPOCTATUUECKOTO TIOJIS O€3 FHEPro3aTPATHBIX BHEITHUX HCTOYHUKOB — 3TO MMPUMEHEHUE
MMUPOITEKTPUIECKOTO 3 dekTa. ITOT 3h(DHEKT 3aKII0YAETCS B TEHEPAIUH CUITBHOTO
3AEKTPUUECKOTO TIOJIS TTPU U3MEHEHUU TEMIIEPATYPbI KPUCTAILIOB, TAKUX KaK TAHTAJIAT JIMTUS
WK HU00ATA JINTUSI, B BAKYYME, UTO CITOCOOCTBYET MHAYKIMU 3apsia Ha TPaHsX,
HeMapaJUIeJIbHbIX OCH TIOSIPU3ALMU KPUCTAJIIA.

Haubonee 0M3KUM K TTpeaIaraeMoi TTOIe3HON MOJEIH SIBIISIETCS] TEXHUUECKOE PEIeHUe
«[TupoamekTpudeckuit AeIEKTOP MydKa 3aPsHKEHHBIX YACTHI», OTTUCAHHOE B TTATEHTE
RU Ne 156716 (mmy6m. 19.10.2015 1.), KOTOpOE MpeaHA3HAYEHO IS YIIPABICHHUS ITyYKOM
3apsHKEHHBIX YACTUI] B IIUPOKOM AUAIIA30HE €r0 SHEPTUU. Y CTPOUCTBO COCTOUT U3 JIBYX
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KOMITAKTHBIX MOOYJIEH, PACTIONIOKEHHBIX APYT HAITPOTUB APYTa HA PACCTOSIHUM, OTIPEACISIEMOM
MOTIEPEUHBIM PA3MEPOM yIPaBIAAeMOTO Myuka. Kaxabiii MOAYJIb COAEPXKUT
MMUPOIAEKTPUUECCKUN KPUCTAIUT, 3JIEMEHT [1eTbThe A1 U3BMEHEHUS TEMIIEPATYPBI KPUCTAILIA,
KPOHINTENH-TEILIOMPOBO I OTBOAA U30BITOYHOTO TETUIA OT 3JIeMeHTa [1enbThe u
TEILIOMPOBOA AJIs1 OTBOAA TeIUIA OT KpUcTaia. [Ipu CHHXpOHHOM U3MEHEHUU TEMIIEPATYP
KPHUCTAUIOB MEXIY MOOYISIMUA 00Pa3yeTCsl MOCTOSTHHOE 3JIEKTPOCTATUYECKOE TIOJIE, C
MMOMOIIBIO KOTOPOrO OCYILIECTBIISIETCS YITPABICHHUE MMYUYKOM 3aPSIKEHHBIX YACTHILL.

HemocraTtkoM DaHHOM OIE3HON MOJETHU SABISIETCA BO3MOKHOCTD YIIPABICHUS ITyYKOM
TOJBKO B OHOM HATIPABIICHUH, UTO HE TTO3BOJISET OCYIIECTBIATh POKYCHUPOBKY TTyUKa
3aPSKCHHBIX YACTHII,

3aaadeli, Ha pellieHre KOTOPOH HAMTPABIEHO TTPEAIAraeMOr0 TeXHUUYECKOE PEIICHUE,
SIBIISIETCS] CO3TaHUE YCTPOUCTBA, TTO3BOJISIOIIETO OKYCHPOBATH IMYUKH 3aPSKEHHBIX YACTHI]
MIPY MOMOUIY 3AEKTPOCTATUUECKOTO MO, TEHEpALUs KOTOPOTO OCYIIECTBIISIETCS 34 CUET
MUPOAIEKTPUUIECKOTO I deKTa.

[TocraBneHHas 3agaya pemaeTcs: ¢ TOMOIIBIO MPEAIATraeMOro YCTPONCTBA —
MAPOINEKTPUIECKON KBAAPYITOIBHON TUH3bL, KOTOPAs COOASPKUT ABA MOOYJISI, PACIIOIOKEHHBIE
OPYT HAMPOTUB APYTa HA PACCTOSTHUM, OTIPEACTIEMOM MTOMEPEUHBIM PA3MEPOM MYyUKA, KAXKABIA
W3 MOAYJIEH COAEPKUT TUPOINEKTPUUECCKUIM KPUCTAILT, 3JIEMEHT [ leNTbThe U ABA TEIUIONPOBOA,
MpUYEM, YCTPOUCTBO JOTIOJTHUTENBHO BKIIIOUAET CIIE ABA MO, KOTOPBIC TAKKE
PACIIONIOXKEHBI IPYT HATIPOTUB APYTa TOTAPHO, TAKUM 00pa30M, YTO OJHA TTapa MOIyJei
MEPHECHAUKYIAPHA APYTOH, KPOME TOTO, MUTAHUE BCEX JIEMEHTOB [ IeMbThe OCYIIECTBIISAETCS
MapaIeIbHO OJHUM UCTOYHUKOM HATIPSIKEHUS.

VYkazaHHasi COBOKYITHOCTb CYIIIECTBEHHBIX ITPU3HAKOB 00ECIIEUNBAET PEIICHHUE
MTOCTABJICHHOM 3aJa9M TAKUM 00PA30M, UTO IMPHU NAPAIIISITbHON ToAa9e TUTAHUS HA JIIEMEHTHI
[IenbThe BCEX UETBIPEX MOAYIEH, OCYIIECTBIISIETCS U3MEHCHUE TEMIIEPATYPBI YETBIPEX
MMUPOANIEKTPUUECKUX KPUCTAIUIOB HA OJMHAKOBYIO BEJIMUMHY, UTO CITOCOOCTBYET TeHEpAIUN
3MEKTPUUECKOTO TIOJIS, C TTOMOIIBIO KOTOPOT'O OCYIIECTBIISAETCS (POKYCHPOBKA ITyUKa
3aPSKCHHBIX YACTHII,

[Ipeanaraemoe yCTpOMCTBO OTAMYAETCS OT MPOTOTHUIIA, HATUUUEM AOMOJHUTEIBHOMN aphl
MOAYJICH, MO3BOJISIOIIEH OKA3bIBATD BIMSHUE HA MTYYOK 3aPSXKCHHBIX YACTHUL] B HATTPABICHUU
MEPHECHAUKYISPHOM K HATPABICHUIO BIUSHUS APYTON Tapbl MOAYJIs, TEM CAMBIM TTO3BOJISIS
OCYIIECTBIATH POKYCHPOBKY MyUKa 3aPsHKEHHBIX YACTHIL,

[TpeumMyIriecTBO MPEMTATAEMOTO YCTPOUCTBA 3aKTI0OUAETCS B POKYCHPOBKE ITydKa
3aPSHKEHHBIX YACTHIL IIPU TOPA310 MEHBIIUX JHEPTO3aTPATAX, UEM B IPYTUX YCTPONUCTBAX,
UCITOJIB3YIOIINX 3MEKTPUUECKOE WJIM MATHUTHOE TIOJIE A PEIICHUS TEXHUYECKON 3a a4,

Texaudeckuit pe3yabTaT MPeIIaraeMoif MOIE3HON MOIEIH 3aKITFOYAETCS B HOKYCUPOBKE
MMyYKa 3aPsHKEHHBIX YACTHUL TPU MTOMOIIH 3JIEKTPOCTATUUECKOTO TOJISI, TCHEPUPYEMOTO TIPU
W3MEHCHHUH TEMIIEPATYPBI MUPOIICKTPUUECKUX KPUCTAIOB, PACTIONIOKEHHBIX TTOMTAPHO APYT
HAMPOTHUB APYTa, IPUUEM OHA Mapa MEePHEHANKYISIPHA OPYTOM.

[TomesHass MOAEIb MOSACHIECTCA YEPTEKAMMU.

@wur. 1 - cxeMa OTASTBHOTO MOAYJISI YCTPONCTBA.

@ur. 2 - GpyHKIMOHATBbHAS CXEMa YCTPOUCTBA.

YCTPOUCTBO COCTOUT U3 YETBIPEX MOAYJICH, KOTOPBIC PA3AEIeHbl HA ABE napsl (Dwur. 2).
B kax ol nape MOOyJu pacioIOKEHbI APYT HATPOTUB APYTa, IPU 3TOM OAHA IMapa MOAYJICH
MEPIEHAUKYIAPHA APYroil. B COCTaB Ka)Xa0ro MOayas BXOAUT: TETUIOMPOBOA 1, 3JIEMEHT
[IenpThe 2, TETONPOBOA 3 U MUPOIIEKTPUUECKU KpUcTaILT 4 (Dwur. 1).

[MuposnexTpuaeckuii kpuctawt 4, Hapumep, Hnooat nutus (LiNbO3) nim TaHTamaT TATHS

(LiTaO3) mpencrasisieT COOOM MUITMHAP, BBICOTON U TMAMETPOM 0KOJI0 10 MM.

Ctp.: 3
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[TuposmekTpUUECKUit KPUCTAILT 4 KPEUTCA K TETLIOMPOBOAY 3 ¢ TOMOUIBIO
3AEKTPOMPOBOISIIETO Kiiesi. TermnonpoBoa 3, pacmoiokKeHHbIH MEXTy TUPOIIEKTPUUECKUM
KpHUCTAUIOM 4 1 aeMeHToM llenbThe 2, mpencrasisieT CoOOM MITACTHHY, HATIPUMED, U3 METH
WJTH JIOPATIOMHHMS TOJIIUHOM He Ooee 1.5 - 2 MM, ¢ IJIOMAABIO TIOBEPXHOCTH OOJIBIIEH,
YeM TUIOIIAIb TOBEPXHOCTH AteMenTa [lenbThe 2. Termmonposoa 3 AoIDKeH OBITh 00SI3aTETEHO
3a3€MJIEH U BBITIOJIHEH U3 MEAU WIH AJIIOMUHUS, 4 €70 T€OMETPHUS 3aBUCUT OT KOHCTPYKIUHU
YCTPOMCTBA, B KOTOPOM OHO OYAeT MpUMeHAThCs. KOHCTpYKIHS TETIOmpoBOaa 3 TaKxKe
3aBHUCHUT OT (POPMBI TUPOINEKTPUUECKOTO KPUCTAIIIA 4, TAK KAK UEPE3 HETO OCYIIEeCTBIISICTCS
MEPEHOC TeTIa MeX Ay 31eMeHTOM [1enbThe 2 ¥ MUPOIIEKTPUUECKUM KPUCTAILIIOM 4, DJIEMEHT
[lenpThe 2 COEANHEH C TEIUIOMPOBOAOM | C TOMOIIBIO TEMIOMPOBOAAIIETO KIIes U
OCYILECTBIISECT U3MEHEHUE TEMIIEPATYPbI TUPOITEKTPUUECKOTO KpucTasuia 4. KoHcTpykius
TEMJIONPOBOAA 1, OCYIIECTBIISIONIETO OTBO H30BITOYHOTO TETUIA OT MHUPOTEKTPUIECKOTO
KpucTtayuia 4, 3aBUCUT OT KOHKPETHOTO TTPUMEHEHUS YCTPONUCTBA, OT KOHCTPYKLMU YCKOPUTEIS
WJIU UHOTO YCTPOUCTBA, [AE PACIIPOCTPAHSETCS MYUYOK 3aPSXKEHHBIX YaCTHII.

PaboTaeT yCTpoOIiCTBO B YCIOBHSIX BaKyyMa IPH JABJIEHUH OCTATOYHOTO ras3a 10'5T0pp
u "Hwke. Jts GoKyCHpOBKHM TTydKa 3apsHKEHHBIX YaCTHI TTOAAETCS TTUTAHUE HA 3JIEMEHTHI
[TenbThe 2, BXOASIINE B COCTAB Mapbl MoayJieit. braromaps apdexrty [lenbThe, TeMepaTypa
MUPOIAEKTPUUECCKUX KPUCTAILIOB 4 u3MeHsieTcst. [Ipu 3ToM, 32 cueT mupo3neKTPUIECKOTO
a¢dexTa, Ha MOBEPXHOCTSIX MUPOITEKTPUIECKUX KPUCTAILIOB 4, 00pa3yIOTCs OJIMHAKOBBIE
IO 3HAKY 3apsiabl, KOTOPBIE SIBISIOTCS UCTOUHUKAMU 3JIEKTPUUECKOTo nojis. GOoKycupoBKa
MMy4YKa OCYLIECTBIISIETCS CYMMAPHBIM 3JICKTPUUECKUM MOJIEM, KOTOPOE 3aCTABIISCT, YACTHULIBI
IMy4YKa U3MEHSITh HAMTPABICHUE IBUKEHUS B CTOPOHY OCH ITy4Ka. Ter1o, BEIASSIOMIEECs C
MIPOTUBOIOJOKHON CTOPOHBI K TEIUIOMPOBOAY 3 U MUPOITCKTPUUECKOMY KPUCTAILTY 4,
HArpeBaroIIeics: CTOpoHbI aneMeHTa [lenpThe 2, mornoimaercs TermmonpoBoaoM 1. UsMeHeHue
TEMIIEPATYPbI MUPOITEKTPUUECKOTO KPUCTAIIIA 4 OCYLIECTBISICTCA COOTBETCTBYIOIUM
sneMeHTOM llenbThe 2. BemnunHa n3MEHEHUs TEMIIEPATYPbI MTUPOIIEKTPUUECKOTO KPUCTAILIA
4 3aBHCUT OT ()OPMBI, IHEPTUH, TOKA ITYUIKa, & TAKKE €r0 CTPYKTYPbI (HETTPEPBIBHBIN IMTyYOK
WJIM €CTh BPEMEHHAS CTPYKTypa). B Cciydae akCHaITbHO-CUMMETPUYHOTO MTYYKa, BETUUMHA
U3MEHEHUsI TEMTIEPATYPHI KAXKIOTO MUPOITEKTPUUECKOTO KpUCTaia 4 JOJDKHA OBITh
OIMHAKOBA, B CIIyJae XKe ACHMMETPUYHON MONEPEUHOMN TPOCTPAHCTBEHHON CTPYKTYPBI ITyYKa
BEIMUMHA U3MEHEHUS] TEMIIEPATYPBI HA KAXKIOM MUPOSTEKTPUUECKOM KpUCTaJuie 4
OTIPENETISIETCSI CTETIEHBIO TTOTIEPEUHOM ACHMMETPUH TTyUKa. BaskHBIM YCIIOBHEM UTsl PAOOTHI
YCTPOWCTBA SIBJISIETCA OPUEHTALMS BEKTOPOB MOISIPU3ALNUUA KPUCTAIOB B TPOTUBOTIOIOKHBIE
CTOPOHBI B KAXA0H ape MoayJeh. BeIMOTHEHUE 3TOTO YCIOBUS MO3BOJISIET U3MEHSTD
TEMIIEPATYPY MUPOITEKTPUUESCKUX KPUCTAIIIOB 4 B OJTHY CTOPOHY, TMOO HATpeBasi, OO
oxJiaxaasi ux. KpemnjeHue ycTpoicTBa 3aBUCUT OT KOHKPETHOTO TpuMeHeHusl. B ciyuae
U3MEHECHUS TEMIIEPATYPbI MUPO3AEKTPUUECCKUX KPUCTAILUIOB 4 TOMBKO OJHON Mapbl MOAYIEH
COXPAHSIETCA BO3MOKHOCTD YIIPABIEHUS MyYKOM 3aPSKCHHBIX YACTHII,

[Ipumepbl KOHKPETHOTO UCITOIB30BAHUS

st ocyimecTBieHus: padOThI MUPOSIEKTPUISCKON KBAAPYIOIBHOM JIMH3BI UCTIOTB30BAJTHCH
MUPOIAEKTPUUECCKUE KPUCTAIIIBI 4 TAHTAIATA JIUTUS CICAYIOIIUX PA3MEPOB: AUaMeTp — 20
MM, BbICOTA — 10 MM, a PACCTOSIHUE MEKIY MMUPOITCKTPUIECKUMH KPUCTAIUIAMHU 4 B KAXXOOH

mape 10 mm. Dnement IlenbThe 2 pazmepom (25x25) MM> ¢ BBIZICTISIEMOM MOIITHOCTBIO 15 BT.
TenmnonpoBoa 3, paCOI0KEHHBIA MEXKAY TUPOIICKTPUUECKUM KPUCTAILIOM 4 U 3JIEMEHTOM
[lenbThe 2, mpeacTasaseT cOOOM MTACTHHY W3 MEAU TOJIIUHOMN 1.5 MM. A TermonpoBon 1,
MPUKPEIJICHHBIN K 3JIEMEHTY [1ebThe 2, M3rOTOBIICH U3 MEIU B BUE IUTACTUHBI TOJIIIUHON
120 mMm.

[Ipumep 1
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Hst hOKyCHPOBKH CHMMETPUYHOTO TTYyYKa 3JIEKTPOHOB KPYTJIOTO CEUeHUS ¢ 3HepTUeit 10
k3B, TokoM 1 HA, ¥ TMaMeTPOM ITydKa 2 MM B TUIOCKOCTH CHMMETPUH JIMH3BI HA PACCTOSTHUN
2 M OT IUPOSIECKTPUUECKON JIMH3BI JOCTATOUYHO CKOPOCTH U3MEHEHUS TEMIIEPATYPBI HA
0.15°C/c mupO3NEKTPUUECKUX KPUCTAUIOB 4 TTPU TPOXOKACHUM HETTPEPBIBHOTO TyUuKa. B
Cydae MPOXOXKACHUS IyYKa C AUCKPETHOMN CTPYKTYPOI CKOPOCTh U3MEHEHUS TEMITEPATYPhI
KPHCTAJLIA TOJIKHA OTIPEALTSITHCSA CKBAXKHOCTBIO TTydka. ECy oTaebHbIN OaHY ITydKa UMEET
MPOAOIKUTENBHOCTE 100 HC, ¢ mepuoaoM 250 HC, TOTAa UCTOYHUK MUTAHUS JOKEH
00€ecTeunBaTh CKOPOCTh U3MEHEHHUS TEMITEPATYPhI MUPOIIEKTPUIECKUX KpUucTauios 0.06°C/
C.

[Tpumep 2

Hst hOKyCHPOBKH HEMPEPHIBHOTO TyUYKa AMEKTPOHOB ¢ 3Heprueii 30 k3B, Tokom 1 HA,
CPa3MepPOM MydKa 2 MM B IJTOCKOCTH MTEPBOM MAPbI MOAYJIEH, U pazMepom (.5 MM B TNTOCKOCTH
BTOPOH mapbl MOAYJIEH HA PACCTOSIHUM 5 M OT MMUPOIICKTPUUECCKOMN JIMH3bI JOCTATOYHO
CKOpOCTU u3MeHeHus Temiepatypsl Ha 0.17°C/c TUPOINEKTPUUECKUX KPUCTAIUIOB 4 TIEPBO
napbl moayneit u 0.05 °C/c ans BTopott mapbl MOIYJIEH.

[Ipennaraemoe yCTpOMCTBO MOXKET UCTIOIB30BATHCS B YCTPOHUCTBAX C MPUMEHEHUEM ITYYKOB
3apsHKEHHBIX YACTUI[ U YIOOHO UCTIONB30BATH B CUCTEMAX C TIyYKAMU HU3KUX YHEPTHIA, T/Ie
MTPUMEHEHHUE EKTPOCTATUUECKOTO OISt Haubosee ynoduo. Hampumep, amst hOKyCHPOBKH
3JEKTPOHHBIX TYYKOB HU3KUX FHEPTUU, MPUMEHSEMbBIX TTPU U3TOTOBJICHUU 3IEKTPOHHbBIX
MHUKPOCXEM I B 3JIEKTPOHHOM MUKPOCKOTIHHU, 0OECTIeUnBasi BBICOKOE Pa3peIleHne, 9To B
CBOIO OUepeb TTO3BOISAET UCIIOIB30BATh TAKHME MTyUYKH KaK MHCTPYMEHT HAOTIONCHUSI
HAHOCTPYKTYD. Takke ONMMCAHHOE yCTPONUCTBO HAMAET MPUMEHEHHUE B IIPOLECCAX HOHHOMN
UMILTAHTALVH, HATIPUMED, B METUIIMHCKUX YCKOPHUTENISAX, TIe HEOOXOAUMbI CHOKYCHPOBAHHBIE
MTyYKHd HOHOB, KOTJA OYeHBb BAXXHO TOCTABUTH IMyYOK HEMOCPEACTBEHHO B HY)XKHYIO 00J1aCTh
WITH TIPU CO3JAHUN MOAU(PHUIMPOBAHHBIX TTOBEPXHOCTEN PA3TUNIHBIX HHCTPYMEHTOB.

(57) ®opmyna noONE3HON MOOETH

[MTuposnexkTpuyeckas KBaaApymnoabHas JTWH3A, COAEpkKAlas 1Ba MOy,
PACTOMOXKEHHBIX APYT HATIPOTUB APYra HA PACCTOSIHUM, OTIPEASTIIEMOM MOTIEPEUHBIM
pa3zMepoM TMyuKa, Kax bl U3 MOYJIEH COAEPAKUT MTUPOIIEKTPUUECKUN KPUCTAILT, FIIEMEHT
[lenbThe ¥ ABA TETUIOTIPOBOAA, OTIMYAIOIIASICS TEM, UTO TOTIOJTHUTEIBHO BKIIOUAET €IIIe 1BA
MOJTyJIsI, TPUYIEM MOAYJIH PACIOIOKEHBI APYT HAIPOTUB APYra MOMAPHO, TAKUM 00pa3oM,
YTO OJIHA TIapa MOAyJel nepneHaAuKyIsipHa APYToil, KpOMe TOTO, MUTAHUE BCEX JIEMEHTOB
[lenbThe OCYIIECTBISETCS MAPAIUISIBHO OJHUM UCTOUHUKOM HATIPSIKEHUS.
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