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[IpencraBaeHbl METOMIMKA U PeaTM3yIOIIasl € YCTAaHOBKA IS ONITUYECKOT0 30HIMPOBAHUS UMITYJIbCHOM
IUIa3MBl, MHULIMUPYeMoii u3nyyeHreM YAG:Nd**-na3epa B BBICOKOBOJIBTHOM Ia30BOM KOMMYTATOPE C
JIa3€pHBIM YIIPaBICHUEM, KOTOPBII MOXET MCITOJIb30BaThCS B KAYECTBE IMTEPBUYHOIO KJII0Ua CUIIBHOTOY-
HOT'0 BBICOKOBOJIETHOTO MMITYJILCHOTO 3JIEKTPOHHOIO ycKopuTensi-reHepatopa tuiia PAJJAH. Mccie-
MOBaHUS MPOBOIMINCH B eCTecTBeHHOI aTMocdepe. [IpuBomsiTcss mepBhie pe3yabTaThl U3MEPECHUM
ITUHAMUWKHU K03 (D PUIMeHTa TOMIOIIeHYS JTJa3epHOTO N3TyYeHHUs B TUIa3Me, TTOTyIeHHOM Ha TaHHOM ycTa-
HOBKe. DTU TaHHBIE CBUICTEIBCTBYIOT O peIM3alliM YCJIOBUIA HETMHEITHOTO TIOTIOIICHUST U3JIyICHUS
Ja3epa I1a3Moii Py IUIOTHOCTSIX SHEPTUU Bo30yxaeHus 6osee 240 JIk/cM?, OHU MTO3BOJIST BEIPaboTATh
PEKOMEHIAIIMH 10 BEIOOPY MapaMeTPOB 3aITycKa pa3psiTHUKA C 1IeJbI0 MUHUMU3aIIY HECTAOMIbHOCTH

€TI0 BKIIIOYCHMN .
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1. BBEAEHUE

JlazepHas ma3ma sIBJISIETCS KJIHOUE€BBIM 3JI€MEH -
TOM, OIIPENENISIIOIINM CTaOMIbHOCTh M TOYHOCTh
BKJIIOUCHUSI Ta30pa3psIIHBIX KOMMYTaTOPOB BBICO-
KOro JaBJIEeHUs C ONTUYECKUM yrpaBiieHueM [1, 2].
HecMoTps Ha mecaTuieTHss ¢ MOMEHTa ITOSIBJIe-
HUST TaKUX YCTPOMCTB, MHTEPEC K UX COBEPIIECH-
CTBOBAHMIO OMpeEAesaeTcs KaK UX YHUKaJIbHBIMU
CBOICTBaMU, TaK U CJIOXHOCTBIO IIPOIIECCOB, TIPO-
HCXOMSIINX B HUX. B KauecTBe MX IMpenMMYIIECTB
OTMEUYAIOTCs TIOJIHAS W30JSLUs YIIPaBISIOIINX
LIETIei OT yIpaBIIIeMbIX M BO3MOXKHOCTD IIpeaBapy -
TeJbHOTO CO3IaHUs IIa3MEHHOIO IJIMHHOTO KaHajia
C BBICOKOI1 IIPOBOIMMOCTBIO, UMEIOIIIETO Pa3InyHbIC
KoHpurypauuu [3, 4]. DTo CTUMYIUpPyeT aKTUB-
HOCTb B M3YUYCHUM JIa3€PHOI1 TUIa3Mbl B Pa3IMYHbBIX
YCJIOBUSIX B HACTOSIIIIEE BpeMH |5, 6].

2. AIIITAPATYPA U METO KA
WU3MEPEHUN

B kadyecTBe OCHOBHOTO 3JIeMEHTa YCTaHOBKH
HCTIOJIb30BAJICSl paHee pa3pabOTaHHBIN pa3psTHUK
C ONTHUYECKUM YyMpaBlIeHUEM [JIsI BHICOKOBOJIBT-

HOT'O UMITYJIbCHOTO TeHepaTopa- YCKOPUTEJIsS TUIIa
PAIIAH. OH coaepXUT IBa NOJIMPOBAHHBIX HEepKa-
BEIOIIIMX 3JICKTPO/IA, BLITTOJTHEHHBIX B BUE TEJI Bpa-
meHus ¢ npoduieM PoroBckoro, KOoTopbie MOTYT
pacrionaratbcsl Ha pacctossHuUM 3—10 MM Ipyr ot
npyra (puc. 1). B xatome 1o ocu OBIJIO TIpoAeIaHO
OTBEPCTHE AUAMETPOM 2 MM I BBOIA M3TyUYCHUS
nmazepa. M3nyyeHne OKycupoBaaoCh Ha aHOME

Puc. 1. PaspanHuK ¢ ONTUYECKUM YIIpaBJICHUEM IS

BBICOKOBOJIETHOT'O MUMITYJIbCHOI'O FeHepaTopa-yCKOPH-

tens tuna PAJJAH: 1 — 3oHAupyOLINI J1a3epHBIA UM-

MyJbC, 2 — 3aKUTAIOLIMI JIa3€PHbBIM UMITYJIbC, 3 — aHO/,
4 — xaron, 5 — na3epHas TIa3Ma.
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JIMH301 ¢ (hOoKyCHBIM pacctosiHueM 100 MMm. Dkc-
MepUMEHTaJbHO YCTAHOBJIEHO [7], 4TO Takast KOH-
¢durypamnmsa odecreunBaeT MUHUMAaJbHYIO HEeCTa-
OMIBHOCTDL (IKUTTEp) BKIIOUCHUS TIPU YPOBHE
HaInpsKeHUsT Ha Ta30BoM 3a3ope 90—95% ot Harpsi-
JKEHUsI caMoIpo00st U TIpU HapacTaHUU HaIpsiKe-
Hus 3a BpeMs nopsaka 1076 ¢ (dU/dt ~ 10" B/c),
TUMIUYHOM JJIs1 3apsiiKU IBOMHON (popMUpylOlIeit
JIMHUU CUJIbHOTOYHOT'O BHICOKOBOJIBTHOTO MMITYJIb-
cHoro reHeparopa-yckoputens tuna PAJIAH [8].

Ha puc. 2 mpeacrasieHa IpUHLUMITMATbHAS CXeMa
aKCTIepUMeHTaIbHOI ycTaHOBKU. 151 popmupo-
BaHUS TUIa3Mbl UCITOJb30BaJOCh U3Jy4yeHUe Tep-
Boii rapmoHuku YAG:Nd* -naszepa ¢ A = 1064 HMm.
Hapsiny ¢ stum ajas 30HOAMpPOBaHUS ILIa3MbI B
HampaBJICHUM, HOPMAaJbHOM K OCH 3aXKMIaIOIIEro
MMITyJIbCa, MCIIOJb30Bajlach BTOpasi rapMOHMKA
aToro jazepa, A = 532 um. JluacdparMmupoBaHHbBIN
MY4YOK TPOXOAUT B 00JIACTY MUHUMAJBHOIO pac-
CTOSTHUST MEXITY 3JIEKTpoaaMu. ATiepTypa 30HIUPY-
IOIIIEro MMITYJIbCa OblIa OrpaHMYeHa nuagparmoii ¢
nnaMmeTpoM D = 0.8 MM (cM. puc. 2, HIDKHSS Bpe3Ka).
B manHOi1 paboTe MpUBEACHBI Pe3yIbTaThl 30HIN-
pOBaHUs TJ1a3Mbl Ha paccTossHUM » = D/2 oT aHoda
JI0 OCH anepTypbl 30HAUPYIOIIETO UMITYJIbCca — TaK,
YTOOBI OH “CKOJIb3UJI” 110 aHOMdY.

JINTTYAK u ap.

[IprumHa MCIOB30BaHUS BTOPOIl TapMOHUKHI
3aKJIIOYaeTCs B CJEAYIOIIEM M3BECTHOM COOTHO-
meHuu [9], KoTopoe oIpeneseT IOPOroByI0 KOH-
LICHTPALMIO 3JICKTPOHOB, BBIIIE KOTOPO 30HOM-
poBaHME HEBO3MOXHO, ITOCKOJIBKY M3JIyYeHHUE HE
MPOXOAUT CKBO3b ILJIa3My:

_o’mg,

n, =—-="—, 1
= (D

Iae £, — IUDJIEKTpUYECKask TPOHULIAEMOCTb, M, —
Macca 2JIEKTpOHa, e — JIEMEeHTapHBIN 3apsia, o =
= 271¢ / A, ¢ — CKOPOCTbh CBETa B BaKyyMe, A — JIJTMHA
BOJIHBI JIJa3€pHOTO U3JydyeHusi. BugHo, 4yto BTO-
pasi rapMOHHMKa MO3BOJISIET 30HAMPOBATh IIJIa3My B
0oJiee IIMPOKOM AUAIa30HEe JIEKTPOHHBIX KOHIICH-
Tpalui.

Hpyras 3ajada, KOTOpPYIO ObIJIO HEOOXOAUMO
pelIUTh, — 3TO yU4eT HeCTaOUJIbHOCTEI Ja3epPHBIX
HUMITYJIbCOB OT MMIYJIbCa K UMITYJbCy. B ocCHOBHOM
3TOT 3P (PeKT 00yCIOBIECH OMEeHNEM MTPOAOIbHBIX
MOI B MHOTOMOJIOBOM pEXHME TeHepalluu Jia3ep-
Horo uznydyeHus [10, 11], yTo 0cOOEHHO XOPOIIIO
HaO0II0OmaeTCsT Py HU3KOM YpOBHE HaKaUKM aKTUB-
HOIi cpenbl na3epa. [ToaToMy HEOOXOOMMO peru-
CTPUPOBATh OMOpHBIE (pedepeHCHbIE) KOMUU He
M3MEHEeHHOTO IJ1a3MOIi UMITYJIbca Ul CPaBHEHUS UX
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Puc. 2. DkcniepuMeHTabHas yCTAHOBKA, BUIL CBepXY: / — y3en pacuieruieHust A = 532, HM, 2 — y3eJ BBojia U (POKyCUPOBKU
usnydeHus A = 1064 HM B pa3psaHuK; 3, 4 — HAOOPBI peTpopedIeKTPOPOB, 5 — y3el BBOAA OTIOPHOTO UMITYJIbCa B CBETO-
BOJ, 6 — y3el O0ObEeAMHEHUST UMITYJIBCOB, 7 — 30HIUPYIOIINI UMITYJIbC, § — OTIOPHBII UMITYJIbC, 9 — TUHUS 3aepXKKu, BS —
cBeronenurenn, RP — orpaxatoiasi npu3Ma, L — JMH3bI, KaToI He rnoka3aH. Ha BepxHeii Bpe3ke — y3esl (hopMUpOBaHUsI
MJ1a3Mbl, KaToJ He nmokasaH. HuxHsIst Bpe3ka — reoMeTpusi 30HAMPOBAHMS, BUI B TOPU30HTATBHON MIOCKOCTH.
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DKCIEPUMEHTAJIbHBIN CTEHA AJ1 30HAUPOBAHMWA TJIA3MbI

¢ TIPONISAIIMMU Yepe3 Hee uMMysibcamu. JJist aToro
B ONITUYECKOI CXeMe OBbLIO MPEayCMOTPEHO paciiie-
IUIEHUE UMITyJIbCa BTOPOI TapMOHUKY CBETOMNE/IM -
TEJIEM Ha OMOPHBIA U 30HAMPYIOIIUA UMITYJIbCHI.
BriocnencTBum 3T UMIYJILCHL MOTYT OBITh 3apeTh-
CTPUPOBAHBI OMHUM OOIIMM (POTOIIPUEMHUKOM.

B pabote ucnonb3oBaicsd eAMHCTBEHHBIN (HOTO-
auon UPD-50-UP ¢ BpemeHeM HapacTaHus/criaaa
50 nic. B aToM ciyyae mist pa3nelieHus 10 BpeMeHU
IBYX JIa3¢PHBIX UMIIYJIbCOB IJIUTEIHHOCTHIO OKOJIO
45 He mmoTpebyeTes 3aaepxka rmopsinka 100 He. g
ee MOJIyYeHUST MOXHO MCIOJIb30BaTh BO3AYIIHYIO
JIMHUIO 3aIepXKU ¢ IJUHON okoyio 30 M, HO 3TO
3HAYUTEJIbHO YBEJIWYUT rabapuThl dKCIIEPUMEH-
TaJIbHOTO CTEHIIA.

[pyroit BO3MOXHBbI1 BapuaHT — 3TO UCHOJIb30-
BaHue 12—14 petpopedieKTopoB (Mbl UCXOOUM U3
TUIIMYHON IJIMHBI ONTUYECKO# ckaMmbu 2.5—3.0 M),
HO MCIMOJIb30BaHME KaxKJA0ro M3 HUX HEHU30EXKHO
MPUBOIMJIO ObI K UCKAXKEHUIO TEOMETPUU JTa3€PHOTO
MMy4YKa ¥ YBEJIMYEHUIO €ro pacXomuMocTu. MoxHO
TaKXXe MPUMEHUTH OITUYECKOE BOJIOKHO M-
HoIt Tmopsinka 20 M Ij1s1 3aaepKKU JIa3epHOTO JIyda.
[Ipu aTOM 00IIMIT pasMep cTeHAa MOXHO yMEHb-
IIUTh, CBEPHYB 3TO ONTUYECKOE BOJOKHO B KOJbIIO.
OnHako ONTUYECKUEe BOJIOKHA AJIS Iepeaadyd MHOTO-
MOJIOBBIX JIa3€PHBIX UMITYJIbCOB UMEIOT U3BECTHBIE
orpaHn4eHus1. MI3BeCTHO, YTO MOIOBAasI AUCTIEPCUS

SIBJISIETCSI JOMUHUPYIOIINM (PAKTOPOM MCKaXKEHUS
(opMbl Ta3epHBIX UMITYJILCOB B cBeToBOomax [12],
MOCKOJIBKY IJIMHA ONTUYECKOro ITyTU IJIST pa3HbIX
MOJIl pa3finyHa, U 00jiee BHICOKKE MOMAbI TTPOXOAST
OONBIINIT ONITUUECKUI TIyTh, YeM 0oJiee HU3KHE.

[ns nmpeogoneHus JaHHBIX OTPaHUYEHUN ObLIT
MIpUMeHEeH KOMOMHMPOBAaHHBIHM TToaxod. Mcronb30-
BaJIaCh YKOPOUEHHAas BO3MYIIIHAS TUHUS 3aIE€PXKKHU C
BOCEMbIO peTpopediekTopamMu o01eit IIuHOi 15 M
M KBaplieBOe BOJOKHO JIMHOI 12 M. 30HaAMpYIOIINA
U OITIOPHbBII UMITYJIbChI OOBEIUHSUIMCHh U PETUCTPU -
poBanch omHUM (HOTOTNOIOM (BepxHUit BS, puc. 2)
IJIsI UCKJIFOUEHUS y4eTa pas3jiddus B amlmmapaTHBIX
(DYHKUMSIX pa3INIHBIX JaTIYMKOB. DHEPIrUs 3aK1ra-
IOLLETO UMITYJIbCca MEePBOi rTapMOHUKU E; BApbUpoO-
BaJia nuarnasoHe 50—100 m/Ix.

PesynbraT nmpoBepKM CHUCTEMBl 30HAMPOBAHUS
6e3 (popMupoBaHUd THIa3MbI TTOKa3aH Ha puc. 3.
OH neMOHCTpUpyeT padboTy KOMOMHHUPOBAHHON
JIMHUM 3aaepkku. Ha puc. 4 mokazaHO OTHOIIEHNE
OTIOPHOTO UMIYyJbCa I, K 30HAUpPYIOLIeMY [, TIpU
OTCYTCTBMU 30HAMPYEMOI1 IIJIa3Mbl B pa3psiAHUKE.
3anckaoYeHneM HadaTbHOM M KOHEUHBIX (pa3 ¢ HU3-
KMM OTHOIIIEHMEM CUTHAaJ/IIyM, U3MEPEeHUS AAI0T
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Puc. 3. Pe3ynpraT mpoBepKH CUCTEMbI 30HIUPOBAHUS

06e3 hopMHUpOBaHUS TIa3Mbl: | — He3alep:KaHHBII

30HIUPYIOIINN UMITYJIbC, 2 — 3aepP>KaHHbBIM OTTOPHBII
UMITYJIbC 0€3 IJIa3Mbl.

KO GUUMEHT NOTAOoIIEeHUS, OAU3KUN enuHuLe
(cm. puc. 4, kpupag 3). TakuM obpa3om, UcCKaxe-
HUE 30HIMPYIOLIEro CUTrHaja, MPOXOAsIIero yepes
JIMHUIO 3a7epKKU, MPEeACTaBIseTCs He3HAUUTEb-
HBIM B CPaBHEHMU C MCKaxK€HHEM 30HIMPYIOIIETO

Puc. 4. OTHOIIEHME OTTOPHOIO UMITYJIbCa
pytowiemy 7, Ipy OTCYTCTBUM 30HAMPYEMOIi IIa3MbI B
paspsiqHuke: I — He3anep>KaHHbINA 30HAUPYIOLIUNA UM-
myabe, 2 — cABUHYTHIN Ha 109.6 HC OMOPHBIN UMITYJIBC
(JreBast 0Cb), 3 — OTHOILIEHHWE OTIOPHOTO UMITYJIbCa K 30H-
IHpyIoIeMy 0e3 TiIa3Mbl B pa3psiiHUKeE (TpaBast OCh).

1, K 30H1M-

5
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CUTHaja, BHOCUMBIM IJ1a3MOi, chopMUpPOBaH-
HOM MMIYJIbCOM HaXe ¢ MUHUMAJIbHOMU 3HEPTUEN
E. = 55mIx (puc. 5).
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Puc. 5. MckaxeHue 30HIUPYIOLIETO CUTHAJIa, BHOCUMOE

1a3Moii, COOpMUPOBAHHON UMITYJTbCOM ¢ MUHUMAJTh-

Hoii aHeprueit E; = 55 mJIx: 1 — 30HAUPYIOLIMI UM-

nyJabC, TMPOIISAIINI Yepe3 Iia3My, 2 — OMOPHbBIA UM-

MyJbC (JIeBasi 0Cb), 3 — OTHOLLIEHUE OMTOPHOTO UMIYJIbCa
K 30HaupylolemMy (rpaBasi OCb).

3. PESVJIBTATBI U UX ObCYXAEHUWE

OueBUIHO, UYTO MOXHO BBECTU KOX(P(PULIUEHT
MOMIOIIECHMS TJIa3Mbl KAK OTHOILIEHUE WHTEHCHUB-
HOCTH OITOPHOTO CUTHaNa K 30Haupytomemy: K(7) =
=1,/ I, (cM. puc. 5, kpusast 3). OH ObLT U3MEPEH
151 pUKCUpOBaAaHHOTO HabOpa HEPTUl UMMYJIbCca
E.=55.0,65.5,76.0, 85.5, 95.5 MIx. [laHHbIe 0Opa-
OaTbIBaIUCh 1Mo cepun u3 N = 20 ummynbcoB. beuin
MOJIyYyeHbI cpenHue 3HaueHus K, (7):

N
DK |-NT N=20

J=1

K, = 2)
¥ JOBEPUTEIbHBIN MHTEepBal AK IJIsI BEpOSITHOCTH
p=0.95u Ar=0.4 Hc [13], KOTOpBIit cUUTAICS TXKUT-
TepoM Ipoiiecca (110 aHaJOTUU C TEM, UTO HaITMCaHO
B pabote [14]).

Ha puc. 6 nipeacrasieHo HanoxeHue 20 curHa-
JIOB, MOJYYECHHBIX B XOI€ CEPUM M3MEPECHU I
(bukcupoBaHHOI dHEPIUM 3aIlyCKaroUIero ja3ep-
Horo umnyisca (E; = 55 mJIx). BugHo, uyro pas-
Opoc kKoaduIeHTa MOTIOIIEHNUST HAUMHAET CyIle-
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JINTTYAK u ap.

CTBEHHO pacTu mocje 35 HC ¢ Hayaja Jla3epHOro
uMmnyasca. [Ipumepsl pacuera K, (f) u AK 14 pas-
HBIX DHEPIUil JIa3epHOTO UMITYJIbCA MPEICTABICHBI
Ha puc. 7, 8 (kpuBble / 1 2 COOTBETCTBEHHO).

K

4

Puc. 6. Hanoxenue 20 curHajaoB, MOJTYYeHHBIX B XOIIe

cepuu U3MEepeHuil Mpu (PUKCUPOBAHHOU SHEPTUU

3alycKaloulero jadepHoro umnyibsca £, = 55 mJIx,
K(t) = Iref/ [prob'

0.35

0.25

0.15

Puc. 7. Pacuer K,,(f) 1 AK 11py SHEpruu Ja3epHOTO UM-
nynsca E; = 55 mJIx: 1 — cpenHuii kooadduLueHT mno-
miowenus K, (JieBast ocb), 2 — AK (1paBasi oCb).

3aBUCUMOCTh KO3(PUIINEHTA TTOTIOMEHNUS Ha
HavaJpbHOM (pa3e Ja3epHOro MMIIYJIbCa IPU BapH-
alluy 9HEePTUU UMITyJbca MPEACTaBleHa Ha puc. 9.
BunHo, yTo B mepBble mpuMepHO 15 HC Koo Pu-
LIMEHT MOMIOLICHUS MPAKTUYECKU HE 3aBUCUT OT
SHeprum uMmnyibca E,. B nanpHeiluiem xapaxkrep
3aBUCUMOCTH JIJIST pa3HbIX SHEPIUid UMITYJIbCa CyIIIe-
CTBeHHO pasnuyaercd. Ilpu sHeprum mmmyiabca
E; > 76 M/Ix (4TO COOTBETCTBYET 3HAYEHUIO TJIOT-
HOCTH 3Hepruu okoso 240 JIx/cM? win nukoBoii
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Puc. 8. Pacuer K, () u AK 1py 5Hepruu jga3epHoOro uM-
nynbea E;, = 95.5 m[Ix: 1 — cpennunii kKoadGuumeHT no-
rmouieHus K, (Jieast ocb), 2 — AK (mmpaBast oCb).

4 Km . Il OmH. ed. 60
1+ 55.0wm0x ! ]
2 - 655 mOx )
3 - 76.0 MOx e
317 85.5mbk) 5 ......'.':_.-."_"40
5 - 955 mMOK e T

Puc. 9. 3aBucumocts koadduuneHTa nomoueHus K,
OT BPEMEHHU 1 SHEPTUM JIA3EPHOTO UMITYJIbCA.

IJIOTHOCTU MOIIHOCTHU p,.. = 5.7 - 10" Br/cm? npu
auameTpe nsaTHa ¢pokycupoBku ~0.01 cm) 3Ta 3aBU-
CUMOCTb CTAaHOBUTCSI HEMOHOTOHHOI.

Bo-mepBBIX, 3TO CBSI3aHO C HpoceemieHUeM
maa3mel [15]. OTMevaeTcs, 4To MpU IMOIOLIECHUN
JIa3epHOro M3JIy4yeHUs TeMIepaTypa d3JIEKTPOH-
HOI KOMIIOHEHTHI TJIa3MbI TTOBBIIIAETCS B IIEPBYIO
oyepelb. DTO yBeJIMUEHHUE CITOCOOCTBYET MOHM3A-
LIMU BO30YXIEHHBIX aTOMOB IPU CTOJKHOBEHUSIX
C a7eKTpoHaMH 3a BpeMs nopsinka 107! ¢ u meHee.
[loBrIlIIeHNE TeMIIepaTyphbl TAKKe YCUIMBAET aKThI
BO30YXIIEHUSI aTOMOB M3 OCHOBHOT'O COCTOSIHUS TIPU
BJEKTPOHHBIX ynapax. st caydass HaHOCEKYH/I -
HOI'0 J1Ja3epHOTO MMITyJbca BO30YXIeHNE aTOMOB
13 OCHOBHOI'O COCTOSIHUSI HE YCIIeBaeT IPOM30UTU
M 3aCEJICHHOCTb aTOMHBIX YPOBHEM B pe3yjbTaTe

IMPUBOPHI U TEXHUKA SKCITEPUMEHTA Ne 1

yMeHbIlaeTcs. [1pn 3ToM ycTaHaBIMBAeTCsI HOBOE
KBa3WpaBHOBECHOE COCTOSIHUE, B KOTOPOM CYIIIe-
CTBYET paBHOBECHE MEXIY DJIEKTPOHHON KOM-
MOHEHTOM TIa3MBbl X BO30YKIEHHBIMU aTOMaMMU.
OnHako paBHOBeCHE MeEXIY BO30YXICHHBIMU U
HEBO30YXIEHHBIMU aTOMaMU OTCYTCTBYeT. Takum
00pa3oM, KOHIEHTpalus BO30YXIEHHBIX aTOMOB,
SIBJISIIOLIMXCSI OCHOBHBIMM TTOIJIOTUTEISIMU Jla3ep-
HOI'0 M3Jy4eHUs, CTAHOBUTCS MEHbIIIE, YTO MPHU-
BOIUT K 3(OEKTUBHOMY CHIDKCHMIO MOIIOIIECHMS
WU3JTy4eHUs TUIa3MOIA.

Bo-BTOpBIX, IIpU MIPEBHILIEHNHN YPOBHS IJIOT-
HOCTH MoIIHOCTH p > 5 - 10 Br/cm? BO3HUMKAIOT
YCJIOBUS JJIS1 POSIBJICHUST HEJIMHEMHOIO XapakTepa
MOIJIOIIEHUS J1a3€pHOI0 M3IyYeHUsI, CBSI3aHHOTO C
OTKJIOHEHHMEM HX pacIipeleeHUsI OT MaKCBEJIJI0B-
CKOTO, YTO, B CBOIO Oouepelb, IPUBOAUT K YMEHb-
IIEHWIO BEPOSITHOCTH ITOTJIOIIEHUST U3IYyYeHUS 3a
cyeT 00paTHOro TopMo3HOro addekra [16]. B kaue-
CTBE KpUTEpHUSsI 31eCh YCIOBHO BbIOPAHO PaBEHCTBO
CpeIHEN KMHETUYECKON SHEPIUM 3JCKTPOHA U €TO
TeroBoii sHepruu. CKOpOCTh, KOTOPYIO IIpHOOpe-
TaeT BJICKTPOH B I10JIe CBETOBO BOJIHBI B CPEIHEM 3a
OIMH IIepHOI, IIporopHroHanibHa 1/mw. B cBoto oue-
pelb, 3TO O3HAYAET, UTO YKA3aHHbIN KPUTECPUA IJIs1
0oJiee HU3KOYACTOTHOTO U3JIyYeHUsI TTIepBOI rapMo-
HUKMU JIa3€pPHOI0 MU3JIYyYEeHUs pealu3yeTcsl paHbllle,
npu 6ojee HU3KUX IUIOTHOCTSX MOIIHOCTU. TeM
HE MEHEEe OTMETHUM, UTO IKCIIEPUMEHTAJIbHO TIOIY-
YeHHOE 3HaYeHHE IMMKOBOM TJIOTHOCTH MOIIHOCTH,
HauyMHas ¢ KOTOpOil HabIoaaeTCsd HEMOHOTOHHOE
noseaeHue KO3 UIMeHTa MOIJIOLIEHS, HETIOXO
COTJIacyeTcsl CO 3HAYeHUSIMM, ITOJyYEeHHBIMU B
pa6ore [16].

YKazaHHBIE MeXaHU3MBI MOTYT IIPUBOIMUTH K
YMEHBIIeHNIO KO3 (PUIIMEeHTa MOIJIOIICHUSI, YTO
MPOSIBJISIETCS B DKCIIEPUMEHTAX IMPU YBEIUUYEHUN
SHEPruu umimysbca (puc. 9, kpusbie 3—5). OTMETUM
TakXe, 4YTO B OTIMUMe oT pabothl [15], mpencraB-
JICHHasI 9KCIIEpUMEHTAIbHASI METOAUKA TO3BOJISICT
HCCJIeI0BaTh 3TO SIBJICHUE B IUHAMUKE 332 UMITYJIbC
0e3 MHTEerpupPOBaHMS I10 BpeMEHMU.

OnucaHHbIll BhIe 3G @EKT, MO-BUAUMOMY,
MOXET UrpaTh CYIIECTBEHHYIO POJib MpU GopMUpPO-
BAHUM HEMOHOTOHHOMW 3aBUCUMOCTU HEYCTONYM-
BOCTHU pa3psiIHMKA C JJa3€PHBIM 3aIlyCKOM, HaOJIIO-
JaBllieiicsl, B 4aCTHOCTU, B pabote [7]. B otnnuue
OT 3KCIEPUMEHTOB 110 (pOPMUPOBAHMIO IIA3MBI B
YUCTOM Taze 6e3 MullieHHU [16], HelMHeliHOe MoBe-
JeHue Ko @UuIKeHTa TOMIOLEHUs U3JTYyYeHUs
npu ero (popMUPOBAHUHU HA ITIOBEPXHOCTU TBEPIOTO
TeJla UrpaeT poJib 00paTHOM cBsI3U. B obuiem Buae
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N-o06pa3Has xapaKTepUCTHKA TaKO 00paTHOM CBSI3U
SIBJISIETCSI, BOOOILE TOBOPSI, HEOOXOAUMbBIM YCJIOBUEM
dopmupoBanus ocmmursaunii [17]. Kak BugHO Ha
puc. 9 (kpuBsie 3—J5), Takast popMa 00OpaTHOI CBI3N
MIPOSIBIISIETCSI 110 Mepe YBEIMYCHUSI MHTEHCUBHOCTU
Jla3epHOTro M3aydyeHus. B moaTBepxkaeHue 3TOTO
YTBEPXKIECHUSI TOBOPUT CTATUCTUYECKAast HECTAOMIIb-
HOCTb IOIJIOIIEHUs] Ha KOHEUHOI (pa3e umiryibca,
KOTOPYI0O MOXHO paccMaTpuBaTh KaK IXKUTTEP
ko3 punmenTa momnomieHus (puc. 10). g sHep-
TUii JTa3€pHOTO UMITYJIbCA, KOTIA YCIOBUSI HEJIMHEH -
HOTIO MOIJIOLIEHUs] He pealusyloTcs (KpuBblie I, 2),
JIDKUTTEp 3aMETHO MEHbIIIE, YeM IJIsT TeX CIydyaes,
MPU KOTOPBIX OHU BO3HUKAIOT (KpuUBBIE 3—5). DTO
SIBJISIETCSI JOTIOJTHUTEIbHBIM CBUIETEILCTBOM CYIIIe-
CTBEHHOTO BKJIaga JaHHOTO 3¢ (deKTa B HeCTaOMITb-
HOCTh pabOTHI Ta30BHIX Pa3pSIAHUKOB C JIa3epPHBIM
3amyckoM. OTMETUM, YTO 3TO MOXET ObITh HE eOUH-
CTBEHHBIM SIBJICHHEM, OIPEIC/ISTIOIINM HECTaOUITb-
HOCTb Mepexo/ia B COCTOSIHUE C BBICOKOM MPOBOIM--
MOCTBIO TaKMX ycTpoiicTB |18, 19].

0.40 AK , | ,
1 - 55.0 mOx : 4
030[3 © 7EOMDbK| sl
4 85.5 mx : K
0.25|5 « 95.5 MK |- o \‘ .
0.20[ | | Fadl

0.15
0.10
0.05[
0.00]

Puc. 10. 3aBucumocTtb AXUTTEpa Kod(dduLMeHTa
nornomeHuss AK oT BpeMEHU M SHEPTUU JIa3ePHOTO
WMITYJThbCa.

4. BAKJIIOYEHUE

Ha co3nanHoil sKkcniepruMeHTaaIbHONM YCTAaHOBKE
MPOBENEHO MCCAeAOBaHMe MOMIONIEHUS TTa3MO
HAHOCEKYHIHOTO JIa3epPHOT0 NUMITyJIbca BTOPOIi rap-
MOHMKM ¢ A = 532 uMm. MccnenoBanack fUHAMUKaA
MOTIJIONIAOIIEH CITOCOOHOCTH TUIa3Mbl TIPU Bapua-
LIMK DHEPIUU 3aKMUTAIOLLIEro UMITyJibca. Mi3MepeHus
MOIJIOLIAIIE! CITOCOOHOCTHU MOATBEPANIMN TTOSIB-
JIeHWe HeJTMHEMHOTO MOTJIOMIEHNS TTPH TUIOTHOCTSIX

IMPUBOPHI U TEXHUKA DKCITEPUMEHTA

sHepruu Bbie 240 JIx/cM?, KOTOpOe MPUBOAUT
K HECTaOMJbHOCTU IOIIOLIAIONIE CITOCOOHOCTHU
IUIa3Mbl M, KaK CJIEICTBUE, YXYIIIaeT BPEMEHHbIE
XapaKTepUCTUKU CpabaThIBAHUSI BHICOKOBOJBETHOTO
pa3psIIHUKA C JIa3epPHBIM yIIpaBJIeHUEM.

Pa3zpaboTtaHHbIli 3KCOEepUMEHTAJbHbIA CTEH],
nanee OyJeT MCHOJb30BaH AJs MPOBEPKU ITOM
WHTEpIpeTalluu, a TOJYyYeHHbIe NaHHble OyayT
HMCIIOJb30BaHbl IJIs ONTUMMU3ALMKU IapaMeTPOB
3aITyCKaloIIero JJa3epHOro UMITyJIbca. B vacTHOCTH,
IUTAHUPYIOTCST SKCIEPUMEHTAIbHbBIC MCCICI0BaAHMIS
yKa3aHHBbIX 2((PEeKTOB MpU IMOBBLILIEHHBIX JaBje-
HUSIX U TIPU BapualMy HAMMpsSKEHHOCTU KBa3UCTa-
TUYECKOTO 3JEeKTPUYECKOIo IMOJs B AMara3oHe,
TUIIMYHOM JUISI Pa3psIHUKOB CUJIbHOTOYHBIX BHICO-
KOBOJIBTHBIX UMITYJIbCHBIX T€HEPATOPOB-YCKOPUTE-
neit tunna PAJIAH, ¢ 1enbio HaXoXAeHUs YCIOBUMA
IUI peain3allii MUHUMAJIBHOTO KUTTEPA BKITIO-
YeHMs TaKUX YCTPOMCTB.
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