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HpI/I HCIIOJIb30BAHUN OTHOCUTEIHLHO BBICOKMX IIOTHOCTEH MOIIHOCTH BO3MOXKCH 6LICTpLII>i HarpeB MajibIX 103
BCIICCTBA OO0 KpHTH‘IeCKOﬁ TEMIICPATYPHI. Hcnonn3oBanue JIa3€pOB i1 MHUIUHUPOBAHUA BOCIUIAMCHCHUS SABJIACTCS
NEPCICKTUBHBIM, TaK KaK IO3BOJIACT B OOJIBIINX Jruana3oHax JOCTaTOYHO TOYHO U3MEPATH, KAKOC KOJINYCCTBO SHEPIUU
3aTpavuCHO 1A BOCIUIAMCHCHUSA WM CKOPOCTH, IIpU KOTOpOﬁ JIaHHast SHEPIrusd OCBOGO)KZ[aeTCH. HCCJ’IEI[OB&TEJ'H) HUMECT

BO3MOXHOCTb KOHTPOJUPOBATH, KaKOC

KOJIMYCCTBO BEHICCTBA HArpeToO JA3CpHLBIM HU3JIYUCHHUCM.

Baxxuoim

MpEUMylI€CTBOM TaKOM CHCTEMBI SBJISIETCS BO3MOKHOCTH IIPOKOHTPOJIHUPOBATHL U UBMCPUTH BpPEMA CpaGaTI)IBaHI/IH

MIUPONATPOHA.

Onmuueckoe 60JI0KHO, nOﬂynpogodHukoeblﬁ Jaasep, unuyuupoesarue demOHaL;uu

OnTOBOJIOKOHHBIE CHUCTEMBI C MOJYIIPO-
BOJTHUKOBBIMU Ja3zepamMmu B KayecTBe
HMCTOYHUKOB W3Iy4EHUS SBISIOTCS IEpPCIeK-
TUBHBIMHU CPEACTBAMH OJHOKPATHOI'O IPHUMEHE-
HUS B CHUCTEMax JIBUraTelleld JeTaTelbHbIX
annapaTtoB. OCHOBHBIMU KOMIIOHEHTAMU TaKUX
CUCTEM SBIISIIOTCS TMOJYIPOBOJHUKOBBIE J1a3e-
pBl, ONTHYECKHE BOJOKHA WU  Kabeiwu,
YCTpOIICTBa COrjacoOBaHUs HCTOYHHKA H3IIyye-
HUS C BOJIOKHOM, OINTHYECKHE COCAMHMUTEIH,
pacnpepenutenu u Ap. [1,2] Tlpumenenue
AJIEMEHTOB BOJIOKOHHOM ONTHKH B CHCTEMax
VHHULIMMPOBAHHUS B3PBIBHOM M MUPOTEXHUYECKOMN
aBTOMAaTUKU  HCKJIIOYAeT BIHUSHUE TOMEX.
JlaHHbIE CHCTEMBI TO3BOJIAIOT (HOPMUPOBATH
JUHUM 3a/lep’)KKH B 3aBUCUMOCTH OT JUIMHBI
BosiokHa [1-4], oOCYIIECTBISATh BpPEMEHHOE
MYJIbTUIUIEKCUPOBAHUE CUTHAJIOB U BBIIEISATH
MOJIOCHl TPONYCKAHMUSI MPH  HCIOIb30BAaHUHU
pa3IMYHBIX ONTHYECKUX 3JIEMEHTOB U CO3/a-
BaThb MHOTOKaHAJIbHbIE CHCTEMbl WHUIUUPOBA-
Hus. [ mocTpoeHus cucTeM MHUIIMMPOBAHUS
TOpeHuss W JETOHAllMM  MCHOJIb30BaJCA
MOJIYIIPOBOIHUKOBBIN  JIa3ep C  MOIIHOCTBIO
u3NydyeHus: SBT CcO BCTPOEHHBIM OTPE3KOM
ONTUYECKOTO BOJIOKHA. M3-3a orpanuueHHoctH
uH(popMallUd B CONPOBOAUTEIBHOU JIOKYMEH-
Talldd  Ha  TOJIYIPOBOJHMUKOBBIE  Ja3epbl
TpeOyeTcsi  MpPOBENEHHE  JIOTOJIHUTEIbHBIX
OKCHEPUMEHTAJIbHBIX  MCCIEAOBAHMM  JUId
onpeeNeHus pabounx XapaKTEePUCTHUK.
Heorpemnemoil d4acTbi0 HCCIEAOBaHUM 110
CO3JAHHUIO CHUCTEM WHHUIMHPOBAHUS SIBISIETCA
MIOCTPOCHUE JUArHOCTUYECKUX CHCTEM JUIf
UCCIIEIOBaHUS MPOLIECCOB B3pbiBa. ONTHYECKHE
U3MEPUTENbHBIE CUCTEMBI MTO3BOJISIIOT OCYIIECT-
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BIISITh OECKOHTAKTHYIO JMAarHOCTUKY OBICTpO-
MPOTEKAIOIIUX IPOLIECCOB C PA3PELICHUEM II0
BpeMeHU. B Hacrosiiee BpeMsi U3BECTHBI
SKCIEPUMEHTaJbHbIE pabOThl, HAINPaBJICHHbIE
Ha W3Y4YEHHE TPEIB3PHIBHBIX SBJICHUH MpHU
y1apHO-BOJHOBOM U JIa3€PHOM WHULMUPOBAHUU
Opu3aHTHBIX  B3pbIBYaThIX Bemects  [1,8].
N3yuena HavanmpHas cragus paspymeHus BB
IpU MOPSIMOM JIa3€pHOM HHULMHpoBaHUH. [yist
CO3[laHUsl  MOJOOHBIX  CHUCTEM  Tpedyercs
[IPOBEJICHUE  JIOTIONHUTENIBHBIX ~ PaboOT Mo
UCCIIEJOBAaHUIO 3aBUCHMOCTEH  XapaKTepHCTHK
MIPOLIECCOB  B3pbIBA OT PEXKUMOB TE€HEpaluu
JIa3epHBIX U3JTydaTesiel, BBIOOpY THIIA U3ITydaTess
u  oOecreueHuro 0e30MacHbIX  YCIIOBHM
TPAaHCIIOPTUPOBKU  JIA3€pPHOTO  M3JIy4EHUS K
noBepxHocty BB.

OnTuyeckoe  BOJOKHO  COCTOMT U3
cepauneBuHbl  auamerpoMm  3...125  mxwM,
OoTpaxawIier  o00JOYKM W 3aIIUTHOTO
noyimMepHoro nokpbiTus. [lonagas B BOJIOKHO,
U3JlyYeHUE MHOTOKpPAaTHO  OTpa)kaeTcsi  OT
IpaHULbl pa3fenia CEepALEBUHBI M 000JIOUKH,
Onmaromaps  4eMy  paclpoCTpaHsieTcss IO
BOJIOKHY. [lpenenbHas MOIIHOCTH BBOJUMOTO
W3JIy4eHHUS] OTPAaHMYEHA TEIJIOBOM CTOMKOCTBIO
BOJIOKHA, KOTOpasi B HECKOJIBKO pa3 HIKE, YeM

JUIsL ONTHUYECKUX CTEKOJI, YTO CBS3aHO C

KOHIICHTPATOpaMH  HANpPsSDKEHWM, BO3HUKAIO-

LIMMH IIPU U3FOTOBJIEHUH BOJIOKHA.
[IpumeHeHne BOJIOKOHHOM OIITUKU

HCKJIIOYAET MonaJgaHue Ipyroro HarpaBJICHHOTO
W3JIy4YEHHs, CPAaBHUMOIO IO MOIIHOCTA C
KOMaHJIHbIM. Maiasi amneprypa NpHUMEHSEMBIX
OINITUYECKUX BOJIOKOH HE MO3BOJISET MPOXOJUTh
CIy4allHbIM CBETOBBIM CHUTHajaM. BakHbIM
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MIPEUMYILECTBOM TaKOM CHCTEMBI SIBIISIETCS
BO3MOKHOCTb IPOKOHTPOJIMPOBATh U U3MEPUTh
BpeMsi cpabaTbIBaHUsl MHUpoONaTpoHa. BennuuHa
BHEIIIHEW MOMEXU PaJMOYaCTOTHOIO JHMANa30Ha

OorpaHHyeHa TeMIepaTypou OTNTHYECKHUX
BOJIOKOH TIPH  JUAJICKTPHUYECKOM  HarpeBe.
Heob6xomumMo ~ OTMETHTH  TEXHOJOTUYHOCTH

OJ0OHOI0 yCTPOWCTBA, TaK Kak He TpeOyercs
CTPOTOro BBIPAaBHUBAHUS TOPLIOB ONTHYECKUX
BOJIOKOH M IUIOCKOCTH 3apsiia. Mexay OKHOM U
KOHLIOM JKI'yTa OINTUYECKUX BOJIOKOH HE
CyLIECTBYEeT IUIOTHOTO KOHTakTa. KoHIbI
BOJIOKOH 00pabaThIBAIOTCS CKOJIOM.

Jlist  mOCTpoeHUsT TOJOOHBIX  CHCTEM
HEOOXOJIMMO 3KCIIEPUMEHTAILHO OIPENEIUTh
XapaKTepUCTUKM HCTOYHUKA U3JIYyYEHHUS U
KOMIIOHEHTOB OITOBOJIOKOHHOM CHCTEMBI JUIs
oOecnieueHus BBICOKOW 3((EeKTUBHOCTH BBOJA

HU3JTy4CHUA HCTOYHHKAa B BOJIOKHO, HU3KUX
IMOTEPb Ha CorjiaCcoBaHuUEC KOMIIOHCHTOB
OINITOBOJIOKOHHOM CUCTCMBI n 3aTyXaHHue

U3JIy4YeHUs! TPU TPAHCIIOPTUPOBKE.

JUis TpaHCHOPTUPOBKHU H3ITyYEHHS Leje-
COO0pa3HO  MCMOJb30BaTh  ONTOBOJIOKOHHBIN
Kabelb Ha OCHOBE MHOIOMOJIOBOTO BOJIOKHA,
TaK KaK yKa3aHHBIM UCTOUYHUK U3JIy4YEHUSI UMEET
JOCTaTOYHO  OOJIbIIME  pa3Mepbl  aKTUBHOM
o0jacTu M JOCTATOYHO BBICOKYIO MOIIHOCTb
U3JIy4yeHUs, KOTOPYIO CJOKHO IepenaTh 4epes
€IMHUYHOE BOJIOKHO. [IpeumyiectBom
MPUMEHEHUS OINITOBOJIOKOHHBIX kabenei
ABJIAIOTCS HMX Majble pa3Mepbl M Macca II0
CPaBHEHHMIO C OJJIEKTPUYECKUMHU KaOelsMH,
MEXaHWYeCcKas IMPOYHOCTb M  3alllUTa OT
BIIUSIHUSL OKpYXKaloUleil cpejapl, 4YTO CyYIIeCT-
BEHHO CHIKAET MOTEPU IPU TPaHCHOPTUPOBKE

HU3JIYYEHUS.
Y100l 00eCcIeYnTh MUHUMAIBHOE OCJIa0-
JICHWE CHWTHaja B COCAWHCHUHU, HYXHO

BBIJICP)KMBATh OYEHb JHKECTKHE JOMYyCKH Ha
M0JIO’KEHUE COCTMHIEMBIX BOJIOKOH [2,6].
OueBHIHO, B YaCTHOCTH, YTO TEPEXO]
CBETa M3 OJHOTO BOJIOKHA APYyroe, MMerolee
MEHBIIIYIO Cep/IICBUHY MM MCHBIIYIO YUCIIO-
BYIO aneprypy, MNPOUCXOJAUT C MOTEPSMH,
CBSI3aHHBIMH C YMCHBIICHUEM I'€OMETPUUCCKIX
wionanei (puc. 1). B mepBom mpuOImwKeHUN
NOTEPU  MPOMOPIIMOHAIBHBI  OTHOIICHHUIO
IUIONIaAeil  CepAUeBHMH WM  OTHOLICHHIO
KBajipata 4YHCIOBBIX amepryp [3]. bosabimas
YacTh COCIUHEHUH OCYIIECTBIISACTCS MyTeM
COBMEIICHHUS HapYKHBIX MOBEPXHOCTEH
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BOJIOKHa  (ONMTHYEeCKOW  OOOJIOYKH  WJIU
MNEPBUYHOTO TOKPBITUS), & HE CEPIUCBUHBI,
KOTOpasi B OOJIBIIMHCTBE CIIy4aeB OKa3bIBAETCA

HEAOCTynHOW. W3 »TOro BBITEKaeT, 4YTO B
clydyae  HEJOCTaTOYHOM  KOHLEHTPUYHOCTH
CepALEBUHBI OTHOCHTEJIBHO HapYKHOU
MMOBEPXHOCTH HEBO3MOKHO n30exKaTh
HECOOCHOCTH CEpPJLIEBHHBI, &, CIEAOBATENbHO, U
MOTEPb.
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Puc.l. Oxcnepumenmanvivle 3a6UCUMOCIIU  8CUHUHDL
ocnabneHuss CUSHaNa NpU  CO2NACOBAHUU BOJIOKOH ON
sasopa (a, 3aséucumocms 1), oceso2o paccoanacosanus
(a, 3asucumocms 2), yenosozo cmewpenus (0)
u pasHocmu wuciogeix anepmyp (8)

BoisiBneHo, uro 3¢ ¢eKTUBHOCTH BBOJA

U3ITy4eHUus onpenensercs CJIeIYIOIITUMU
(dakTopaMu: THI Jla3epa: MOJIOBBIM COCTaB
W3JIy4CHHS, JUaMeTp IISITHA, PacXOJUMOCTh
W3JIy4CHHS, JMarpaMMa  HalpaBJIEHHOCTH,
ACTUTMaTHU3M; COCTOSIHHE MMOBEPXHOCTH

BOJIOKHA. BHUJ 00paboOTKH (IIIEpOXOBATOCTH),
HAJIMYHE 3arpsa3HEHUH, popMa cpesa; YHcIoBas
armepTypa BOJIOKHA, JUAMETpP CEepAICBHHEI
(3bdexTHBHOCTS BBOJA MAJacT C MOHMKECHHEM

6, zpad
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JaMameTpa),  SKCICHTPUCHTET  CepLICBUHBI;
COTJIACOBAHME YHCIIOBBIX alepPTyp M BOJHOBBIX
(GpOHTOB HMCTOYHHMKA H3JIY4YE€HHUS U BOJIOKHA,

TOYHOCTH COBMCIICHUA oceit HCTOYHHKA
M3JIy4YCHHUs M BOJIOKHA, BHU] YCTpOI\/’ICTBa
COTrJIaCOBaHMI. AUCKPCTHBIC JIMH3bI n

MUKPOJIMH3bI, MUKPOJIMH3bI MHJIUHAPUICCKHE H
KOHUYECKHUE, BHITIOJTHEHHBIE HAa TOPIE BOJOKHA,
[WIAHAPUYCCKHE W TPAJUCHTHBIC  JIMH3HI,
yCTpOMCTBa TOYHOU MEXAHUKHA TS
COBMEIICHHS OCEW WCTOYHHMKA W3IIyYCHHS H
BoJIoKHa [7]. B HacTosiee Bpemsi BO3MOXKHO
OCYIIIECTBHTh BBOJ[ HW3JIy4E€HHS B BOJIOKHO C
moTepsMu Ha ypoBHe 1nb, TemmeparypHas
norpenrHocTh coctarisier 0,1nb.
OnrToBoJIOKOHHBIH JeToHatop  (puc. 2)
BKJIFOYAET B CBOM COCTaB y3es (hOKYCHPYIOIIEH

ONTUKM M y3en 3anana. Dokycupyromas
CUCTEMa  KOJUIMMHUPYET CBETOBOM  IYYOK,
BBIXO)I?IHII/II\/’I nu3 CCPALUCBUHDBI BOJIOKHA,

mrametpoM 100 MM, W 3aTeM (OKycHpYyeT B
MSTHO TpeOyeMoro pa3mepa Ha TOBEPXHOCTH

BEUIECTBA.  3amajl  COEAMHEH C  Yy3JOM
¢doxycupyoomel  ONTHUKH, BOCILIAMEHSEMOE
BEIIECTBO HAIIPECCOBAHO B LEHTPE

carippoOBOTO OKHA, KOTOPOE COEAWHEHO C
y3710M (DOKYCUPYIOIIEH ONTHUKH.

Puc.2. Cxema nazeproeco demonamopa.
1 — konnumupyrowas aunza; 2 — oxycupyrowas iuHsa;
3 — canghuposoe okno; 4 —nepsuunoe unuyuupyrowee
seugecmso; 5 — demonupyowuti KOMnoHenm

[Ipy uCHOJNB30BaHUM TOJYIIPOBOHUKO-
BBIX JIa36pOB B ONTOBOJIOKOHHBIX CHCTEMAaxX
Haumbojiee BaXHBIMU SBIIIOTCA  CIIEAYIOIIHE
U3IIy4aTeIIbHBIE XApaKTEPUCTUKHU: BaTT-
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aMIiepHasi XapaKTepUCTHUKA, BOJBT-aMIIEpHAs
XapaKTePUCTHKA, KOH(HUTypamus JuarpaMMbl
HaIpaBJIEHHOCTH U MOJIOKEHUE OCH JHarpaMMBbl
HalpaBJIEHHOCTH, A  TaKke  BpPEMEHHas
CTAaOMJIBHOCTh YKa3aHHBIX XapaKTEPUCTHUK.
OnTryeckoe BOJIOKHO 001alaeT CBOMCT-
BOM 3a/ICp)KUBATh CHUTHAJ HAa BpPEMsi, MPOTOp-
[MOHabHOE cBocH juHe [4]. B BosokHe co
CpEeIHUM I0Ka3aTeneM npenomieHus 1,5 Bpems
pacnpocTpaHeHus OTNITUYECKOTO CUTHAJIa
cocraBiser 5 He/M. [IpermMyiecTBOM AaHHOTO
cnocoba (opMuUpoBaHUS JUHUU  3aJCPKKU
SIBJISIETCSI POCTOTA peryaupoBanus. JloctaTtou-
HO o00pe3aTh BOJOKHO Ha PacCTOSHUH,
COOTBETCTBYIOILIEM TpeOyeMol 3aJepiKe, Impu
3TOM 00€eCIeunBaeTCsi TOUHOCTh HE HUKE 1 HC.
B03MOXHO Takke NMPUMEHCHHE aKyCTHYCCKHX
JIMHUN 3aJepKKU, B O3TOM Clly4ae MOTEpPHU
MPOMOPIIMOHABHEI  KOPHIO KBAJIPaTHOMY U3
9acTOThl, 4YTO TPHUBOJUT K HMCKKCHUIO
aMIIUTYIbl U Qa3 3aaepKKu curHaioB. Jlis
ONTHYECKUX JIMHUW 3aJCPKKA  HCKAKCHHUS
OTCYTCTBYIOT, €CJIM IIHMPHUHA CHEKTpa CHUTHAJA
MEHBIIIE MTOJIOCHI TPOITYCKAHUS BOJIOKHA.
[IpoBeneHsl SKCHEpUMEHTAIBHBIE HCCIIE-
noBanHus sazeproro auona |DL 1000 M 808C,
cepuiio Bbimyckaemoro HITO «Ilomroc» (r.
MockBa) ¢ LeNbI0 OMNpPEACICHUS OCHOBHBIX
PEKUMOB IKCIUTyaTalliM ¥ W3JIy4aTelbHBIX
XapaKTepUCTUK. YKA3aHHBIM JIA3€pHBIM O
MMEET KBAaHTOBOPA3MEpPHYIO CTPYKTYpy Ha
ocHoBe TpoiHO¥W cuctembl AlGaAs, uto
MO3BOJIIET 00ECIIEYUTh BHICOKYIO CTAOMIBHOCTh
TUarpaMMbl  HAlPaBJICHHOCTU. Y CTaHOBJICHO,
YTO OTJIMYUTEIBHBIMH OCOOCHHOCTSAMH Ja3ep-
Horo auoja |DL 1000 M 808C siBnsitorcst y3kue
IMAna3oHbl  pabouMx 3HAYCHWM TOKa |
HaIpsDKEHUST Ha P-N mepexojie, YTO CBA3aHO C
BBICOKMM  3HaueHueM  JuddepeHnranibHoi
s PeKTUBHOCTH (yriila HAKJIOHA BATT-aMIIEPHOM
XapaKTEPUCTHUKH). DTO 00ECIIEUYMBACT BHICOKYIO
CTAaOMIBHOCTh 3aJaHHONW BEIWYHHBI BBIXOIHON
MOIIIHOCTH Jia3epHoro usnydeHus. Hepocrat-
KaMHM JIaHHOTO JIa3€pHOTO JHOJAA SIBJIIOTCA
OTCYTCTBHE€  BO3MOXHOCTH  PETYJIUPOBAHUS
MOIITHOCTH, CTEMEHU KOTE€PEHTHOCTU U MOJIOBO-
ro COCTaBa M3JIyY€HUS, KOTOpBIE OIPEICIISIOT
YpPOBEHb  TOTEPh TPH  PACHPOCTPAHECHUU
W3ITy4eHUsS] B ONITUYECKOM BOJIOKHE U OTPaHHYH-
BalOT 00JacTh MPUMEHEHMs JIa3epHOro AHOJa

[5].
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[IpuBeneH pacyer mapameTpoB HCIOJIb30-
BaHUsA BOJIOKOHHOW OMNTHUKH, HWCKJIKOYAIOIIEH
MOMAJaHUuEe JPYroro HaNpaBJICHHOIO W3JIyde-
HHSI, CPABHUMOTO IO MOIIHOCTH C KOMaHJIHBIM.
Managa anepTypa HPUMEHSEMBIX ONTHYECKUX
BOJIOKOH HE MO3BOJIAET MPOXOJUTh CIy4alHBIM
CBETOBBIM CHUTHajaM. BaXHbIM mOpeumyIecT-
BOM TaKOW CHUCTEMBbI SIBJISIETCS BO3MOYKHOCTH
MPOKOHTPOJIUPOBATh MW M3MEPHUTh  BpEMS
cpabaTblBaHUs B3PbIBHOM U MUPOTEXHUYECKOU
aBTOMAaTUKU. BenuuumHa BHEIIHEH MNOMEXHU
paaMoYacTOTHOIO  JMamna3oHa  OrpaHWYeHA
TEeMIIEpaTypOll  ONTHUYECKUX BOJOKOH IMpHU
BHYTpeHHeM HarpeBe. HeoOxoammo OTMETHTH
TEXHOJIOTUYHOCTh ~ CHUCTEM  MHUIHUHPOBAHUSA
ropeHuss u jAeroHanuu BB, Tak kak He
TpeOyeTcss CTPOTOr0 BBIPABHHBAHUS TOPIICB
ONTMYECKUX BOJIOKOH M IUIOCKOCTH 3apsjia
MHUPOIATPOHA.

B pacuerax mapameTpoB MHULIMMPOBAHUS
ropeHuss u aeroHauuu BB yuuTeiBaeTcs, 4TO
3¢ (HEKTUBHOCTh BBOJIa M3IYYCHHS B BOJIOKHO
OTIpENeTSAeTCs CICAYIOIUMU (DaKTOpaMu: THIT
na3epa (MOJOBBIA COCTaB M3IYYCHHUS, THAMETP
MSTHA, PACXOAUMOCTh H3JIYYEHHUs, JUarpaMmma
HAMPABJICHHOCTH, AaCTUTMAaTH3M), COCTOSHHE
MOBEPXHOCTH BOJIOKHA, YHUCJIOBasg areprypa
BOJIOKHA, JHAMETP CEPALIEBHHBI, COTJIaCOBAHUE
YUCJIOBBIX alepTyp ¥ BOJHOBBIX (DPOHTOB
WCTOYHHUKA M3JIYYCHUS M BOJIOKHA, TOYHOCTh

COBMCUICHUA oceit HCTOYHHUKA  JIa3€pHOIro
HU3JTy4€HUA MW BOJIOKHA, BH[J yCTpOI\/’ICTBa
corjiaCoBaHUsl.

PaccmoTpeHa 3agada 0 HarpeBe Moyyorpa-
HHUYCHHOTI'O T€Jia ITOCTOAHHBIM ITIOTOKOM MOIITHO-
ro JIa3€pHOTO0 MU3JIyd4eHMs. 34eCh IOIyOrpaHHU-
YEHHOE TEJI0, UMCIOIEE PAaBHOMEPHYIO HAadallb-
Hyl0 Temmeparypy I, ~ HarpeBaerci ¢
OTPAaHUYMBAIOIIEH IIOBEPXHOCTH ITOCTOSIHHBIM

MOTOKOM JIa3epHOTO W3IMydeHHs Qc.. IIpoduib
TeMIeparypel Teja B JIFOOOH MOMEHT
BPEMEHHU OTIPEICISAETCS CASAYIONIUM 00pa3oM:
T(x T(x
aT( ,t):aa (z,t)’ 00, O(x(eo,
ot X
T(x,0)=T, = cond, (1)
aT (x,t)
Xt)=-A—"2.
a(xt) >
Bompoc 00 o4aroBoMm BOCILUIaMEHEHHH
BO3HHUKAECT B CBSI3U c npooeMoi

YYBCTBUTEIBHOCTH B3PBIBUATBIX BEIIECTB K
MEXAaHUYECKUM BO3JICUCTBUSM U  JIA3€PHOMY
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n3nydeHuro. [Ipun MexaHM4YecKuX BO3IEHCTBUAX
BO B3pBHIBYATOM BEIIECTBE BO3HUKAIOT OYaru
pasorpeBa. B omnpexaenennbix ycioBusix BB B
MecTax ATHX OYaroB pa3orpeBa  MOXKET
BOCILUIAMEHUTHCSI U BBI3BATh BOCILIaMe-
HeHue Bced Maccel BB. B 3agaue 00
0YaroBOM BOCIUIAMEHEHUU ITyTU U MEXaHU3MBbI
oOpa3oBaHus OYaroB pazorpesa HE
paccMaTpHBalOTCA, a paccMaTpUBaeTCs TOTO-
BBl €IMHUYHBIN OYar pa3zorpeBa HAcaIbHOU
[T1-o6pazuoit popmsi [9,10].

Temmnepatypa ouara BOCIUIAMEHEHHSA
T,, ero pa3Mep 2r, TemMreparypa OKpyKaromiei
cpenpl Ty OTIPENIENIAIOTCS  KPUTHYECKUMU
YCIOBUSIMU U TEPUOJIOM HHAYKIIMH J1a3€pHOTO
BOCIUIAaMEHEHHUs. Tak Kak pa3Mepbl OuaroB
pa3orpeBa  OOBIYHO  HAMHOTO  MEHBIIIE
pazmepa maccel BB, To okpyxkaromas oyar
X0JI04Hast Macca BB NIPUHUMAETCSA
O6eckoHeuHOH. TerngoBoe BOCIUIaMEHEHUE IMpU
BO3JICHCTBUN MOIIHBIX JIa3€pHBIX MOTOKOB Ha
BB npumenurensHo K 3agadye 00 04aroBoM
BOCIUIAMEHEHUH U1  peaklUu HYJIEBOIO
nopsijika B 0e3pa3MepHOM BHUJE OMUCHIBAETCA
ypaBHEHUEM

00 0 1(0°0 noo
—=eXp———t = | =5t | (2)
o0t 1+ pO  Fklog® & o0&
0 npué <1,
0(£,0)= :
-0, npu&)1
be3pasMepHbie nepeMeHHbIE!
E X
0 = T-T), &E=—,
RT; (T-T.). ¢ r
r=te E ool E 3
RT, RT,
be3pazmepHble napaMeTphl:
Fi = 9Pk Ezexp _E)
A RIT; RT,
E RT.
0,=——(T,-T), =—2, 4
0 RTOQ( 0 oo) ﬁ E ( )
3nech BBeACHBI oOOO3HaueHus: Q —

yaeabHast dHEprusi B3pbiBa, Ko — mokasareins
anuabarel, Fk nmapamerp  PpaHk-
Kameneuxoro.

Haubonee xoppekTHoe pelieHue 3agadu
00 0YaroBOM BOCIUIAMEHEHUH IOJIyY€HO IyTEM
yucieHHoro cueta Ha OBM. Passurtne
BOCIIJIAMEHEHHSI yAoOHee Bcero HalJoaaTh
10 M3MEHEHHIO BO BPEMEHHU TEMIIEpaTyphl B
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neHtpe odvara. [Ipm HeOONbMUX 3HAYCHUSAX
FK mpoucxomut ObICTpOE OCTHIBAHHE OdYara
0e3 pasorpesa. Ilpu Gosbinem 3HaueHuu FK
TeMmIepaTypa B oyare cHayaja pacTeT, 3aTeM
YMEHBIIAETCS. I[Ipu  oueHb 00BN X
3HavyeHusx FK remnepaTtypa pacreT B3pbIBHBIM
oOpazom. VYcioBue BOCIUIAMEHEHHUS  IpU
Ja3epHOM WHHUIIMUPOBAHWU BBITIONHACTCS JUIS
3HaueHuil FK, mnpeBblarommux HEKOTOPOE
KpuTH4eckoe 3HaueHue FK.

C gpyroit  croponbl mapamerp 6o
XapakTepu3yeT TeMIlepaTypHbI Hamop ouara
pazorpeBa. Ero BemuumHa BBIOMpaeTcs B
uHTepBae 4< 00<25. Temmneparypy ouara
00<4 Henb3s paccMaTpuUBaTh U3 YCIOBHS,
YTO peaklHs B OKpYXKalolllell Macce BeliecTa
CTaHOBUTCS COM3MEPUMOM C peakuuem B
ouare. 3aBucumoctb 0y (To) UMeeT MakcumyMm,
KOTOPBIN JUIsl THIIMYHBIX 3HAYEHU £ HE MOXKET
ObITh OoJbIIe 25 I BO3MOXKHBIX 3HAYCHUM
temnepatypst T, [7,8].

UucneHHoe perieHne o4aroBoil 3ajjauu B
Ipoliecce B3auMOJECHCTBUS MOTOKOB MOIIHOI'O
naszepHoro usiydeHuss ¢ BB ¢ ypaBHeHumem
XUMHUYECKOH KHHETUKH TI0Ka3ajo, YTO IMpH

2
MaJIBIX 3HA4YeHHAX IapaMeTpa V—a—E
BBITOpAHUE MPAKTUYECKH HE BIMIET Ha
XapaKTepUCTHKU  Ipolecca. XHUMuyeckKas

peakuusi B OKpYXKalIIeld Macce TakXe He
OKa3bIBaeT HUKAKOTO BIIMSIHUSA Ha
3aKOHOMEPHOCTH OYaroBOr0 BOCIUIAMEHEHHS.
Ecnu BMecTO ouara pazorpesa paccMaTpHUBaTh
BB ¢ mHavanpHOW Temmeparypoit 7, B
TEPMOCTATUPOBAHHOM COCY/IE, IJIe IOBEPXHOCTh
MOJJIEP’)KUBAETCA HPHU IOCTOSHHOM TeMIiepa-
Type T», TO W B JAHHOM ClIy4ae XapakTe-
PUCTHKM BOCIJITAMEHEHHUS IPAKTUYECKH He
OTJINYAIOTCSI OT PACCMOTPEHHBIX BBILIE.
OtmeTum, 4TO BBIIIEU3JI0KEHHbBIE
pe3yabpTaThl OTHOCATCS K 3aJade O BOCILIA-
MEHEHUHU BEIleCTBa JIA3€pHBIM H3JIyYCHHUEM
TOJIBKO B odare pasorpena. Pacnpocrpanenune

BOCIUIAMEHEHUs M3 oyara pasorpeBa B
OKPYXAaIOIyI0 XO0JIOIHYH0 Maccy BB 3xecs He
paccmarpuBaercd. Ho 3HaHHMe 3akoHOMep-
HOCTEM TaKoro paclpoCTpAaHEHUS  HMEeT
BaXHOe 3HadeHue. Ouar MOKeT BOCILIaMe-
HHUTBCA, BBITOPETb, HO HC BOCIIJIAMCHUTDH
OKpY>KaIOIYIO Mmaccy. [Tpubmmxennoe

YCIIOBUE PACIIPOCTPAHEHUsI TOPEHUS 32 MPEEIIbl
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BOCIUTAMEHHBIIIETOCSI O04Yara pa3orpeBa HMeeT
Bun [10]

a
r> (n+1)——Q , (5)
u C(TO _Too)
rJie U — JIMHEHHAss CKOPOCTH TOPEHHUSI.
[lpy MOCTPOCHUHM  JTa3€PHBIX CHCTEM

HHUIOHUUPOBAHUA C HCIIOJb30BAHUEM OIITOBO-
JIOKHA MTOTEPH SHEPTUU JIA3CPHOTO U3ITYyICHHS K
BEIIECTBY ONPEACISAIOTCS CICTYIOIUMH (aKTo-
paMu: THUI M3y4aTessd, MOJOBBIM COCTaB
HU3JTy4YCHUA, AdUAMCTP IIATHA, pPacxoJUuMOCTb
HU3JTy4YCHUA, AuarpamMmma HAITpaBJICHHOCTH,
acTurMaTusM, COCTOSIHUEC IMOBCPXHOCTHU BOJIOK-
Ha, YHCJIOBas amepTypa BOJIOKHA, JHAMETP
CEepJIICBHHBI); COIJIACOBAHHE YHCIIOBBIX amep-
TYp ¥ BOJHOBBIX ()POHTOB  HCTOYHHKA
M3JIy4eHHs] M BOJIOKHA, BHJ yCTPOMCTBA
coryacoBanus. D(PPEeKTUBHOCTH BBOJIA MAJIAET C
IMOHMKCHHUEM OHWaMCTpa BOJIOKHA. HpI/I II0CT-
POCHUHM JIa3ePHBIX JIETOHATOPOB IIETIECO00Pa3HO
WCTIOJIb30BAHUE TOJTYITPOBOJHUKOBBIX J1a3€pOB
C MOIITHOCTHIO M3NydeHHs He MeHee 1 BT mpum
HETMIPEPHIBHOM PEXUME pabOTHI CO BCTPOSCHHBIM
OTPE3KOM OITOBOJIOKHA. JJIT TpaHCTIOPTHPOBKH
JA3epHOTO M3IYYCHHS CIEIyeT HCIIOIb30BaTh
ONTUYCCKUEC IIHYPBI, U3rOTOBJICHHBIC HA OCHOBC
OTITOBOJIOKHA C JMAMETPOM CEpJIICBUHBI HE
meHee 50 mxMm. B 3TOM cimydae moctHraroTcs
MMOTEPH MOITHOCTH B cucTeMe Ha ypoBHe 1 nb.
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By using relatively high laser power densities, it is possible to quickly heat this small portion of the explosive to
the critical temperature. The application of lasersto initiate explosives is advantageous because it allows the researcher
to closely control and measure how much energy is delivered to the explosive and the rate at which that energy is
delivered. The researcher has some degree of control over how much of the explosive materia is heated by the laser.
This is accomplished primarily by varying the spot size produced by the laser, as control over the penetration depth of
the laser light into the explosive is much more limited and difficult to measure.

Optical fiber, semiconductor laser, detonation priming
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