MUcnonb3oBaHMe 3n1eKTPOMarHUTHOro MMKpPOBOJIHOBOIO
u3nyvarollero gsa JIMHEUHO NONSIPU30BaHHbIX My4YKa B CTOPOHY
Lenu uHrepcepomeTpa ons cosgaHUA Ha Heé MexaHu4eckoro
BO3OEUCTBUSA

Nacko Apuin Bopucosuy
PaonouHxeHep. kaHangat pua.-mart. Hayk, Ph.D.

JaHHasa paboTta onucbiBaeT MicnbiTaTenbHbli CTeHA W© MEeTO4 MCMONb30BaHUS  OBYX
CPOKYCMPOBAHHbLIX Ha 3adaHHyl Uenb CBOOOAHOrO NPOCTPAHCTBA, WAOYWUX B OOHOM HanpaBneHuM
y3KOHaNpPaBfiEHHbIX ~ KOFEPEHTHbIX  JINHEAHO  MONAPM30BaAHHbIX  MOHO  rapmoHuyeckmx  CBY
9NEeKTPOMarHMTHbIX NOTOKOB, ANS OKa3aHWs MEeXaHW4yeckoro JaBfEHWS Ha NpeaMeT, HaxXoAAWUACS Ha ux
nyTn [1].

LOnsa atoin uenn aBTop npeanonaraeT MCMONMb30BaHME 3NEKTPOMArHUTHOrO U3nyYyeHns OOHOW u3
monenen "IIByx ny4eBOro MWKPOBOMIHOBOIO 3NEKTPOMArHUTHOINO KOFEPEHTHOro WHTepdepomeTpa
(ON19KWN)", mnanoxeHHbix B Onncanmm MateHta PO Ne 2482446 [2].

Kak cnenyet n3 tekcta paboTbl [1, 2] OBa ynOMSIHYyTble NMHEAHO NONSPU30BAHHbIE KOrepeHTHble
B3aVMHO OpPTOroHasbHbie MOTOKU PAAMOBONH Hecylwel yacTtoThl f cospaHbl asyms CBY Bo3byamTtensamu;
OOMH U3 KoTopbix sBnsietcs llenesbiM BO36yaMTENEM 3NEKTPOMArHUTHBIX BOJIH, OTHOCAWMIACS K TUNy
MarHutHoro Ounons Mepua (MOIM), a opyroii - Hanpumep, PynopHblii CBY Bo3byouTtenb, 0THOCAWMIACA K
OnekTpunyeckoro dunons Mepua (3417) tnny [1].

Ha Puc.1. cxemaTnyHo npencTaBneH npegnonaraemolii Bug ucnoitatenoHoro crteHga (MC) ons
NNNIOCTPaLMM CYWHOCTU HacToswen paboThbl.
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Puc.1 Cxema McneiTaTensHoro cteHaa

1. Onncanve dyHkumoHmposaHus UcnoitatensHoro Ctenpa (Puc.1).

AdByx nyyeBoW MUKPOBOJIHOBbLIA 3/1€KTPOMAarHUTHbIN KOTFe€PeHTHbIN UHTepghepoMeTp



(4J19KH), ycnosHo 0603HauYeHHbI Lumgpoit 1 Ha Puc. 1 B cootBeTCTBUN ¢ paboToit [2] COCTOUT M3 OBYX
AHTEHH, 04HA M3 KOTOPbIX COLEPXMT WeNeBoro Tuna Bo3byamTenb an1eKTPOMarHMTHOro NoToka, a apyras
COLEPXUT PYNOPHOro Tvna Bo3byamTenb 3NeKTPOMarHUTHOro NoToka.

LleHTpanbHble OCKM YNOMSHYTbIX Yy3kOoHanpaeneHHbix CBY B3auMHO OpTOroHanbHbIX JMHENHO
MoNAPM30BaHHbLIX MOTOKOB (YCNOBHO 0603Ha4YeHHble Ha Puc. 1 undopammn 6 1 8) nexart B 0HOW NNOCKOCTH
N nepecekalwTCcsa Ha 3apaHee onpenenéHHOM paccTosHUM R BHYTPEHHEro OrpaHW4YeHHOro nepBoro
npocTpaHcTBa (kamepsbl 1), orpaHMYeHHOro KOHWYECKOon cpopMbl 060104KOM (YCNOBHO 0603HAYEeHHOW Ha
Puc.1 uudopoin 12), BbINONHEHHOW W3 OMINEKTPUYECKOTO M HE HaMarHM4MBawlerocs matepuana.

UunnHoprnyeckas w3 maTepuana BblCOKOW NNOTHOCTM obonouyka (ycnoBHo ob6o3HaveHHast Ha Pwc.1
uncppon 14) orpaHnumBaeT BTOPOE NPOCTPAHCTBO (kamepsbl | | ) HanpaBneHHOro NoToka KBaHTOB BOJH Je
Bpoins [3], BO3HUKWeEro B 30He nepeceyeHmns ynoMsHyToix CBY anekTpoMarHUTHbIX MYYKOB B pesynbTare
NX KOrepeHTHOM pe30HaHCHOW nHTepdepeHunn [1].

Y3ko HanpaBneHHble notokn CBY anekTpoMarHMTHOro uanyyeHus oT ynomaHyTtbix MO wn 900
Bo3byamTenel (n. 6,8 Puc.1) nitepdpepometpa (AJ/I9KH) (n. 3 Puc.1) cdokycrpytoTca Ha BUPTyanbHOW
nosepxHoctn (n. 9 Puc.1), pacnonoxeHHoin BO6AM3M BbixoA4a W3 TOHHENs, 06pa3oBaHHOrO MepBOW
KOHUYeckoin coopmbl obonoukoit (n. 12 Puc.1) kamepbl |, 1 HanpaBneH Ha crneuvanbHO Pa3MELLEHHbI
(.13 Puc.1) "Bapbep" B Topue kamepsbl | |, asnsoweinca getanbio (N. 2 Puc.1) NOBblWEHHOR NPOYHOCTMH,
XECTKO 3akpennéHHol Kk kopnycy obbekta (M. 1. Puc.1), BHyTPEHHSAS MOBEPXHOCTb KOTOPO B CEYEHUU
n.11 Puc.2 "Bapbepa" 13, npuHMMaeT BeCb Hanop HanpasneHHOro notoka keaHTos BonH e Bpowns, npu
3TOM, Kak OymeT mokas3aHO HMXe, cuna 0Ka3blBaeMOro BO3AENCTBMSA KOTOPOro OnNpenensiertcs 4vMciom
NOrNOLWEHHbIX ero KBaHTOB B MaTepuane "bapbepa”.

Uucppoir 4 ycnoBHo 0603Ha4eH ONOK WCTOYHMKOB  9NMEKTPUYECKOrO MUTaHUS, CUCTEM
aBTOMaTUYECKOl 3awWmnThbl, yNpaBneHus, KOHTPONS U YCTPOWCTB CBA3W, MOAKNOYAEMbIA K yKa3aHHOMY
nHTeptepomeTpy (4J19KHU) (n. 3 Puc.1).

OnuncaHue Mogenen yCTPOWCTB M pe3ynbTaTbhl 3KCMEPUMEHTANbHbIX WCCNEOOoBaHUA 3TOro Tuna
nHtepgepomeTpa (AJI9KHU) nposenéHHble COOCTBEHHOPYYHO aABTOPOM, Heobxoaumble  Ans
NpPaKkTUYecKoro co3naHusi gaHHoro McnbltaTenbHOro cTeHaa onucaHbl noapobHo B [2].

duanyeckas Moaenb, Ucrnonb3yemas B HacTosiwei paboTe, noapobHO M3NOXeHa aBTOPOM B
OnucaHun N3o0bpeTerns MateHta PO Ne2530223 [1]

2. CnocobHOCTb HamnpaBfeHHOro MOTOoKa KBaHTOB MaTepuanbHbix BOMH ae bpoiins cospmaeatb
nasneHue [kr/kB.M] Ha nperpagy 6ynb ato matepuan 6apbepa nnm matepuan cpegbl 13, BCTpeyaemoro Ha
nyTn ero NPSMOIMHENHOro NPOABNXEHNS CO CKOPOCTbIO Vi  (6nM3Koi unm paBHOW CKOPOCTU cBeTa) BO
BHELWHEM NPOCTPaHCTBE MOXeT ObiTb pasdbsiCHeHa cnegyowmnm obpasom. OYeBMOHO, YTO BO3MOXHOCTb
NnonyyYeHWs OaBNEHMS Ha nperpagy NOATBEPAMT BO3MOXHOCTb CO34aHWS MexXaHM4yecKoro BO34eMCTBMA
obpasoBaBLlWerocs NoToka KBaHTOB MaTepuanbHbiX BONH e Bpoins Ha "bapbep" ¢ cunoii F[H., unn kr-
cunbl] .

Co6CcTBEeHHO, OTbICKAaHUKO MaKCUMa/lbHO BO3MOXHOIo TeopeTUYeckoro 3HayYeHuss nOns
Benn4YnHbl 3ToM cunbl F nocBsiLeHa HacTosiLas paboTa aBTopa.

B matepuanbHoii cpege co 3HauyeHWeM (yaenbHOW nnnm o6bemHoi) nnoTHocTM P [Kr/ky6.M] moTOK
kBaHTOB P MaTtepuanbHblx BoNMH Ae bpoiina ocnabesaet n3 3a B3anMOAENCTBMSA KBaHTOB Q (Nepenasas
MONHOCTbIO CBOK 3Hepruo o U CBOIO BENUYMHY "KONUYECTBa ABUXEeHNs" Mg mMaTtepmanbHbIM yacTuuam
cpepnbl) N0 Mepe NPOABUXEHUS B HEM HA L METPOB MO 9KCMOHEHLMANbHOMY 3aKOHY:

@y (L) = By (0)e®PL (2 1), rpe

®Dq (0), DPq (L) cooTBeTcTBEHHO NoTok BonH e Bponng B Hauyane n nocne NpoxoXAeHus B cpene



nyTW OAVHOW L[M],

O - rpadueHT yMeHblIeHWs, 3aBUCALMA OT eAuHUL, M3MepeHus, CTPYKTYpbl BelwecTsa, U OT psaa
hU3NYECKMNX ero CBOMCTB, TPEBYIOWMA SKCNEPUMEHTANBHOW KOPPEKLMU, [Kr/KB.M].

Bcé ato o3HavaeTt, 4to masneHue Oqg (L) nmoTtoka keaHToB BonH me bponna sensetca dyHKumen
BMaa:

oo (L) =0q (1-e9PL) (2-2).

Takum obpasom, co3gaBaeMoe AaBleHMe MNOoToka Ha MpeaMeT, HaxodswWweincs Ha nyTyu noToka
KOpMNycKyn maTtepuanbHbiXx BONH Oe Bpoiins B KOHKPETHbIA MOMEHT BpeMeHu OyneT TeM CunbHee, YeMm
Bblle MNOTHOCTb P Cpedbl NPensTCTBUS U YyeM Oonbwe ero TonwmHa (L). Ons Bakyyma noTtok BOMH Oe
Bpoiins 6€3 yMeHbleHNs CBOEe MHTEHCUBHOCTY yCTpeMAaseTcs Ha noboe paccTtosiHue, Noka He BCTPETUT
Ha cBO&M nyTu npenstcteue. [N CpaBHEHUS 3HAYeHWs P psha TBepAblX, XWOKAX U raszoobpasHbix
BewecTB (OONbWMHCTBO AaHHbIX C nopTanos: www.edu.glasprav.rulinfo n www.calc.ru) npvBeaeHbl B
Tabnuue 1.

Tabnuua 1.

Teephoe BewecTso MNoTHOCTb Kr/Ky6.Mm. Teepaoe BewWwecTso MNoTHOCTb Kr/ky6.M
ANOMUHWIA 2700 Bapwuin 3500

Banaawnii 6000 Bucmyt 9800

Bonbdgpam 19100 Xeneso 7800

3on0T10 19300 Upwnownii 22400

Menb 8900 Hukenb 8900

CsuHeL 10500 Cepebpo 10500

TutaH 4500 MonnbaeH 10220

NatyHb 8500 Ocmuin 22600
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Onoso 7300 Unnk 7100

Cranb 7800 YyryH 7000

MnatuHa 21500 KopyHa 4000

YpaH 06eOHEHHbI 19050 Crekno 2500

Mpamop 2700 Knpnny 1800

OprcTekno 1200 KanpoH 1100

MonnatuneH 920 MapadouH 900

nén 700 Hy6 700

CocHa 400 Mpobka 240

XunokocTb MnoTHOCTb Kr/ky6.M XwupokocTtb MNoTHOCTb Kr/Ky6.M
PtyTb 13600 Bona mopckas 1030

Bona uncras 1000 KepocuH, cnupT 800

Macno mawuHHoe 900 Hedp1b 800

a3 MnoTHOCTb Kr/ky6.m a3 MNoTHOCTb Kr/ky6.M

Bo3ayx(20 rp. C)

1,290

BoasHon nap

0,590 (100rp. C)
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A30T 1,250 Kucnopon 1,430

Cennii 0,180 Bopoopon 0,090

Hneno Ng ¢poTOHOB MOTOKA PAAMOBOJIH HacTOThl Hecylweii f OT KaXnoi aHTEHHbI, Nepecekarolmnx
nnowanky Asgpg MOBEPXHOCTU B 3aAaHHbI MOMEHT BpeMEHW t 1 B 3a0aHHOM MecTe BO3HWKHOBEHWS
KOrepeHTHON PEe30HaHCHOW MHTepdepeHunn, Hanpmumep, B TOYKE NEpeceyeHns UX LeHTpanbHbIX Ocei
MOXeT 6bITb ONpeaeneHo C NOMOLLbIO BblpaXXeHus:

N = 5a®)
Y
¢ S (2-3), roe
|Sm(R)| - abcontoTHoe 3HayeHne BekTopa YMoBa - MoAHTMHra Ha paccTosHUM R 0T AHTEHHBI.

|Sepml - abconoTHoe 3HaYeHne BekTopa YMoBa - MOMHTUHra OANHOYHOTO (hoToHA. B cooTeeTCTBUM C
N3noxeHHom B [1]:

Ppm)K,{
47R’

he?

7

|Sx(R) =

(2-4)

| S¢m| =

— PPadK.e{’g:‘-
? 327°R’hc

8T

(2 - 5), noatomy

(2-6)
Sy

f (2-7),

roe f—uvacTtoTa Hecyuwen NoToka aNeKTPOMarHUTHbIX BOMH, [u],

1=

A - ONWHA UX BOJNHBI, [M],

Cp - CKOpOCTb CBeTa B Bakyyme, [M/cek]

co = 2,997825 10 8

h - MocTosiHHas MnaHka, [Ox cek] h =6,3 10 34,

Ppag - MOWHOCTb 9Hepruu, n3nyyaemas B npocTpaHcTBo kaxaon u3 CBY aHTeHH, [BT];
Ka - KoadhpuumneHT yeuneHums (no MowHocTtn) kax o na CBY aHTeHH.

OTBnekasicb OT peanbHOW KapTWHbl Avarpamm HanpasneHHocTu CBY aHTeHH, cuuTaem, 4To
obpasytolas 60koBas NOBEPXHOCTb NOTOKA, U3Nyyaemas kaxnon na CBY aHTeHH, npencTasnsieT na cebs
MOBEPXHOCTb MPaBWbHOTO KPYroBoro koHyca. BenunumHy Ka OpMEHTMPOBOYHO MOXHO OMpenenvTb Mo
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hopmyne

K‘ _ "4.433@}
A 4
P (2-9),
roe Aa spgp: Agp — niowanb uanyyenuss CBY AHTeHHbl (HanpuMep, €€ OCHOBHOro 3epkana) u
nnowanb NonepeyHoro ceyeHns ooToHa, COOTBETCTBEHHO [KB.M].
Ay =7D5 /4
) ) (2-9)
1, =,
@ @ (2-10)

(2-11)

Da, g - Anametp CBY AHTeHHbl (Hanpumep, eé ocHoeHoro 3epkana) u paanyc CBY doToHa,
COOTBETCTBEHHO, [M].

Takum 0b6pasom, ¢ y4étom (2 - 4)

D,
K,=(r—2)
4= /1)

(2-12)

CBY boTOHbI ABMraloTCA B OTKPbITOM NPOCTPAHCTBE CO CKOPOCTb CBETa Cp, 061aaat0T KONMYECTBOM
ABUXEHWS UM UMNYNIbCOM cUMbl Mg, [KT M/CEK 1n H cek] 1 aHepruei Cq) [ax][3]:

_ he,

> A
2 (2-14)

B pesynbTarte KOrepeHTHON pe3oHaHCHOW UHTepdhepeHLmMn paanoBonHOBbLIX NOTOKOB 6 1 8 (puc. 1,
puc. 2) 1n pe3oHaHCHOro 3axasaTa PasHOPOIHbIX POTOHOB [1]. «AHTU(OTOHA» OT OAHOW aHTeHHbl ¢ CBY
Bo3b6yautenem MM Tmna u doToHa OT Apyroi aHTeHHbl ¢ CBY Bo3byautenem 3l Tuna OHW
aHHMrMnupytoT Ha pacctosHum R ot CBY AHTeHH (5 n 7), nepenasas CBOei 3Hepruto 2C¢, n ceoé
KonnyecTBo ABMXeHMS 2 My BO3HWKwen kopryckyne Q. Kopryckyna Q npoponxaet MpsiMONMHERHOE
IBUXEHME CO CKOpoCTbio VK Mo OWCCEeKTpuce HanpaBfeHWA OBUXEHWUS WCXOOHOW napbl "¢OOTOH —

aHTuoToH". Obnactb I3TOro npouecca MOXHO BuMOETb Ha puc. 1 M puc. 2 Ha nepeceyeHun
9NEeKTPOMArHMUTHbIX MOTOKOB 6 1 8.

Moatomy ans "KonuuectBa aBuxeHus" obpasoBaslierics Koprnyckynbl Q n eé aHeprum (g MOXHO
3anucartb

6 EBpasnincknin HayuHblin XypHan



(2 - 15)
$q =2h

Obpas3oBaHHas, HanoMuHaloowas HEeWTPWHO, WNW aHTUHEATPWMHO, BO3HMKalWWe B pesynbTaTte
aHHUrMNSUMM ramMma - keaHToB B ATomHOM ®Pusuke [3], kopnyckyna Q (Tonbko ana gwanasoHa CBY c
SHEpruen Ha HeckoNIbKO MOPSOKOB MEHbLER, YeM Yy HEWTPUHO), ABurawowasca co ckopoctbio Vi, wu,

(2-16)

obnapas KonM4ecTBOM aBMXeHUs Mg B COOTBETCTBME C NpeacTasneHunem ae bpoinns [3] Tak xe sasnsetcs
KBAHTOM MaTepuanbHbIX BONH Ae Bpoinns ¢ AnnHON BOMHbI Aq :
(2-17)

Mpn yyeTe (2 - 15) cnenyeT, YTo AnvMHa Aq MaTepuanbHbiX BONH Oe bpoiins B gBa pasa MeHblue

LUHbI BOJTHBI Ay P2AMOBOHOBbLIX NOTOKOB 6, 8, nanydaembix CBY aHTeHHamn 5 n 7:

(2-18).

PagymeeTcsi, 4TO A/MHA OAMHOYHOrO (POTOHA Ay PAAMOBONIHOBbLIX MOTOKOB PaBHA AJIMHE BOJ/HbI A
baHHbix CBY manyueHuii. Ntak, nonyyeHHaa kopnyckyna Q n 0OHOBPEMEHHO MatepuarnbHbliA KBAHT BOJH
Ie bpoiina (cm. [3], cTp. 171) B cooTBeTcTBMM cO CneunanbHOn Teopreit 0THOCUTENbHOCTY A.DRHWTeHa
MoxeT obnajatb M Maccoi MOKOS Mgy (Haxomswencs B MOKOe Mo OTHOWEHWIO K Habniopatento,

IBVXYUIEMYCSl B MECTE C HEel) N ANHAMUYECKOR Maccov my, SBNSIOWENCS (pakTUYecKon Maccoin mg aToro
OOMHOYHOro kBaHTa Q BoNH Oe bpoina (ons Habnojatens HaxoOswerocsl B HEMoOBMXHON cucTeme
oTcyéra).

(2-19)

MonHasa sHeprusi € aTOro mMartepuanbHOro kBaHTa BONH Ae Bpoins coctouT M3 KUMHETMYECKOW
aHeprum {ok: U 3HEPrumn NoTeHumnanbHom (aHeprum nokos) Cqq -

gﬂK :édn_gm

é'm — M€

Bynem pasnuuatb OBa BO3MOXHblX cLeHapusi ob6pas3oBaHuWsi MaTepuanbHOro keaHta Q BONH Ae
Bpoiins B pesynbTate pe3oHaHCHOro 3axBaTa PasHOPOAHOM Napbl POTOHOB NOTOKA PALNOBONH 6 1 8:

(2 - 20)

== O

(21)

CueHapuii A: Koria KuHeTndeckast aHeprust 2(q, 9701 napsl hOTOHOB NoTokos CBY paanoBonH Bes
nepexoanT KMHETUYECKON aHeprum obpasoBaHHOro kBaHTa Q MaTepmanbHbiX BONMH ae bpoiins.

B atom cnyvae
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VK =G

(2 - 22),

CY4éTtoM (2-19) n (2-21) mg=0; goo = 0;

hey

Co=Cax =2

MD = mﬂVK = MyC,

Takum obpasom,

mD:2hfcﬂ,&(

2 - 25)

A (2 - 23).

CueHapwii B: Kor ga KuHeTndyeckast aHeprus 2Cq, aToii napbl PoToHOB noTokos CBY paanvosonH 6 v 8
Puc. 1 He BCS nepexoauT B KUHETUYECKYIO 3Hepruo obpasoBaHHOro keaHta Q BonH ae bpoiins.

B atom cnyvae

C y4éTtom (2 - 28);

75

2 )
gﬂK — (1 o ?)mgcu_

(2-32);

(2 - 29)
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(2 - 34)

Buanm, 4to B naHHOM cnyyae 71% obuwei aHeprum
£ =
0 Zé'gb (

obpasoBaHHOro kBaHTa Q yXoAuT Ha ero BHYTPEeHHee YCTPOMCTBO, U Nnwb 29% obuwei ero aHeprum
T yXoOMT Ha ero KUHeTn4Yeckyto aHeprmo (oK.

2 - 35)

npuv aTom
V2
M, =m, —2 e,
(2 - 36);
Cc y4éTom (2 - 15)
h h
my =242 —=2——
Ac, AV
(2 - 37)
Utak, ans cueHapusa A:
V.=c,;
K 0 .':z,%(2 38):
m. =2hlc A
@ 07" (2-39);
M_ =m..c
Q Q70 (2 - 40).
ans cueHapus b:
J2
Ve = Co
2
(2 - 41);
V2
m.. ———HmMm
00 0
2 (2 - 42);
h h
m,=2J2—=2
Ae, AV
(2 - 43);
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M. =m

0 C,

0=o

(44).

OcHOBHOE BblpaXeHne KONMMYECTBEHHOW OLEHKW AaBNeHWs O [H/KB.M] HanpaBneHHOro noTtoka
KBAHTOB MatepuanbHblX BOMH fe Bpoins MOXHO Nony4nTb NyTEM HAXOX AEHUS:

Ao . | -
— =1, || &4 |
At (2 - 45), roe
| G4 |
- JdaBieHne Ha I'IOBerHOCTb npennonaraemoro I'IpeI'IFlTCTBI/ISI OONMHOYHOIro KBaHTa Q

HanpasBNeHHOro NoToka BONH fe bponnsg [H /kB.M].

| 7, |
€2 1. ckopocTb MPOXOXAEHWS! KBAHTOB Q HArpaBieHHOro MOTOKAa MaTtepuanbHbiX BOMH 46
Bpoling ckBo3b 3aaaHHyto NOBEPXHOCTb [1(kBaHT)/cek].

Ng

|ﬁﬂ|:—

T
2 (2.46),

dy ’1‘?/ ZfrV

dq - AnameTp kBaHTa Q [M],

(2-47), rpe

Tq - ANMTENbHOCTb B3aMMOAENCTBUS OOMHOYHOrO KBaHTa MoToka BOMH Oe Bpoina ¢ vactuuei
mMaTtepuana npensTCTBUS Npw NOMHON Nepeaaye e CBoero KoONMYecTa ABUXEHUS 1 CBOEW aHeprum [cek],

CY4Y€TOM (2-6) N (2-461n2-47)

‘PpaaKA’gj | ﬁK |

- |=
o | 167thc’ R’
(2 - 48);
. M
| Oq |: —
AaTo (2 - 49);
2 2 ’;{_}
A, =m] = FI‘(%)' -
T A 2.- 50)

nCy4éTom (2 - 47, 2 - 49), B cooTBeTCTBUN C (2 - 40 M 2 - 44) nc y4étom (2 -39 1n 2 - 42)

9] =1
;L‘ (2-51), roe

€1 =1 ons cueHapus A (2 - 52a) 1

10 EBpasnincknin HayuHblin XypHan



€1 =2"0.5 ons cueHapusa b (2 - 526),
c y4étom (2 - 47,2 - 50, 2 - 51):
|V,
f— £ 2
| G, = & 1677 A1V |
- ﬂ:l-
(53)

ncyy4étom (45, 47,52 n 53) n (38, 41) MOXeM 3anucatb, 4TO

|&§| :;EPPﬂﬁKH

At~ IR’

€= 1 ona CueHapus A n

(2 -54), roe

€ = 0,71 ona CueHapusa b (2 - 55).

B ntore, MoxeM 3anucaTtb OKOHYaTEIbHO MakCuUmanbHO TeopeTn4eCkn BO3MOXHOE 3HA4YeHne Onsd
cunbl ,El,eVICTBYIOLI.I,eVI HanpaBneHHbIM MOTOKOM KBaHTOB MaTtepuasibHbiIX BONIH Oe BpOVIHH Ha npendaTtcreune
Ha nX nyTwn:

F = AtA4E P04
(2 - 56), roe
At — nHTepBan BpeMeHu BO3AENCTBUNS Ha NpensaTcTeme [cek],

F — peiicTeylowas Ha npenaTcTeue cuna [H],

AA — nonepeyHoe ceyeHne nNpensTCTBMA, €Ci OHO MeHblle 3P FEKTUBHOIO MONEPEeYHOro ceveHns
Aspg HanpasneHHoro motoka BOMH Ae bpoiins B naHHOM MecTe M B AaHHOE MrHoeeHve [KB.M] Ha
pacctosaHun R.

B npwvHuvne, ecin n3BectHa Macca obbeKta NpensiTCTBUSI Haxon4silierocsi B cBo604HOM
npocipaHcTBe Ha paccrtosiHum R ot aHteHH [J19KU 10, 3Hasi cuny F, BO34eACTBYIOLLYIO B TeYEHUN
oipeska BpeMeHu At Ha npensitctBue, U miowann Asgpg CeYeHUsl rnyyka BOJMIH n4e
Bpovins noBepxHocTH B3anMonercTBUsi 06 beKTa nNpensitTcTBusi (LeJIn Ha KOTOP Yo HarnpasJ/ieH 3TOT
MOTOK) MOXHO onpenenunTb 3HayeHUe ycKopeHusi a npugaHHoe 3TOMy OOBeKTy npensiTcTBusi B
TeyeHUU oTpesKka BpeMeHu At n 3HayeHue CKOpOCTU V ero OABUXEHUS1 B KOHLe 9TOro UHrepsasna
BpeMeHu At.

KoHeuHO cpopmyna (2 - 56) npeanonaraert, 4to 100% umcno kBaHTOB Q AaHHOro NoToka nepenano
CBOIO SHEPrUIo U KOMYECTBO ABUXEHNS BewecTsy "bBapbepa" VicnbiTaTenbHOro cteHaa.

3. Kak 6b1n10 oTMeueHo aBTopoM B OnucaHuve MateHTa PP Ne 2482446 [2]:

Cuna MexaHu4Yeckoro BO3.LeUCTBUS nepengHero CprHTa BO3HUKLUero HarnpaBJiIeHHOro
noroka KkBaHToB BonH ge EpOﬁﬂﬂ Ha npensTcrene ero oBUXEHNIO NpsiMo nponopunoHal/ibHa

a) nHTepBasly BpeMeHun ero BO3.0eUCTBUSI Ha nperpany,

6) BennynHe aghgheKTUBHOW n/1oLiann B3auMoLencTBusi aHHOro rnotoka ¢ nNoBepXHOCTbHO
nperpanbl A1 3a8aHHOIo pacctosiinsi R oo Heé,

B) KoagppnumeHry (ycuneHunsi) HanpasreHHoctu CBY aHTeHHbl,

l') MouwiHoctn 3ﬂeKTpOMaI'HMTHOﬁ 9Hepruum, M3ﬂyquHOﬁ OLlHON M3 aHTEeHH U o6parHo
rnporopunoHasibHa BeJIN4YNHe pacCTosiHUs R or aHTeHH A0 npenstcreuns, oJinHe BOJIHbI A,
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usnyyaembix aHteHHamu LJ1I9KU CBY anektpoMarHUTHbIX MOTOKOB.
4. dopmyna (2 - 56) MOXeT NPUHATL CneayoWwnin BUA:
7
— < E
F=A4x ?}bﬂfPRﬂfﬂm_”

npuHMUMas o BHMMaHue, 410

A7R’
M= dgy=——
A (4-2)
roe n - apdeKTMBHOCTb B3amMOOencTBMa kBaHTOB (Q noToka BonH pe Bpoina ¢ BewectsoM
npenaTtcTeus ("Bapbepa" VicnbliTatenbHOro cteHaa)

5. Ons npumepa nponssedéM OLEHKY cunbl Bo3denctema F Ha "Bapbep" VicnbiTaTenbHoOro crexHaa,
npencrasneHHoro Ha Puc.1 npu saHavyeHusIX BeNMNYNH:

a) R=5m,

6) K=4000,

B) Ppag = 10 Barr,

r)A=0.01m,

o) &€=0.7,an=0.1,

e) A =1 cek.

X) AnameTp OCHOBHOro 3epkana aHteHH D =0.2 m

C yyétom cpopmynbl (4 - 1) nonyumm, yto F = 2763.5 HbloToH, Takum obpasom oxwupaetcs
MexaHunyeckoe Bo3nerncTeme Ha "bapbep" nopsaka 276 Kr -cuna.

6. B 3aknoyeHMM XxoTenocb OTMETUTb, Kak M3noxeHo B [1] u [2], aBTOp COBCTBEHHOPYYHO
CKOHCTPYMpOBan, N3roToBua 1 NpoBen ncnoitaHne ewé B nepmod 1992 - 1996 r.r. apyx mooenen 4J/I9KNU
Ha yactoTax nopsgka 6 'y ¢ Ncnonb30BaHMEM CaMblX COBPEMEHHbIX N0 TeM BpemeHam CBY petanei un
N3MepPUTENbHbBIX CUCTEM.

B pe3ynbTtarte aTux ncnbitTaHnii 06HapyXXun HoBbIA ah PEKT:

MexaHU4ecKoro BO3.L0eNCTBUSI NPOoQYKTa He 31eKTpoMarHUTHON MpuUpoabl Ha PasMELWEHHYI0
nperpagy Ha pPacCTOSIHUM HECKONIbKUX MOPSOKOB Bbllle OMWHbI BOMHbI OT aHTeHH Mmogzenu OJI9KMW,
o6pa3oBaHHOrO B  pe3ynbTaTe MHTEPQPEPEHUMN UAYWMX Pa3fenbHo B OOHOM  HanpasieHUn
Y3KoHanpas/1eHHbIX B3aWMHO OPTOrOHa/lbHbIX MOHOrapMOHUYHbLIX KOrepeHTHbLIX OTOKOB MNpW YCNoBUn
obecneyeHns Bbicovyawen ctabunbHOCTM MO YaCcTOTE U OTCYTCTBMS B3aMMHOMO 0a30BOro CABUra B TOUKe
POKyCMpOBaHNSA 3TUX B3aUMHO OpToroHanbHbix CBY NnoTOKOB B 3a4aHHOI TOYKE NPOCTPaHCTBA.
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