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OnpeneneHsbl 3HepreTnyeckme Noporyt IHULMMPOBAHUS 1 UCCIIE[0BaHa KMHETVKA MPOLIeCCa B3PbIBHOIO Pa3fIoXeHMS MOPOLLKOB TeTpa-
HUTPATa MeHTa3pUTPUTa, 0OBEMHOCKATLIX A0 AasneHus 5+10° H/MP, npy BO3AEACTBIM MMIYSIbCOM JIa3€PHOMO U3NYyHeHWUs Ha ANMHAaX
BOAH 1064 HM (06n1acTe npo3payHocTy) u 266 HM (061aCTb COBCTBEHHOMO MOMIOLLEHNS). Peann3oBaHbl YCIOBUS HU3KOMOPOroBOro
WHALMMPOBAaHWSA /15 MOPOLLIKOB YMCTOrO T3HA ePBOV, BTOPOY 1 YeTBEPTOM rapMOHMKaX U3NTy4eHus HEOAMMOBOIO fla3epa.

KntoyeBble cnosa:

B3,Db/BLIaTbIE‘ BeljecTBa, /la3epHoe NHUMMpPOBaHne, s3HepretTn4eckme rnoporn, MexaHn3Mbl MHNLNNPOBAHWA.

Key words:

Explosive materials, laser initiation, energy thresholds, explosion initiation mechanisms

BBeneHue

TTomBITK MHULMKMPOBATh TIPECCOBAHHBIEC TTOPOIIKI
TeTpaHUTpaTa MEHTadpUTpuTa (T3HA) C OTKPHITOM IO-
BEPXHOCTU 00pa3iia MMITY/IbCAMMU JIa3ePHOTO U3TYYeHUS,
COOTBETCTBYIOIIMMU 00JIaCTH MPO3PAYHOCTH MATPUIIBI,
C MHTEHCUBHOCTbIO HIKE TIOPOra 06pa30BaHus MOIITHBIX
yIAPHBIX BOJIH ObUTH Oe3ycrienHsl [ 1]. I[IpramnHoit aToro
C TOUKU 3peHus [2] sBnsieTcs BOSHUKHOBEHHE B IIPUIIO-
BEPXHOCTHOM DAcCEMBAIONIEM CJIO€ BBHICOKMX TeMIlepa-
TYPHBIX TPAIMEHTOB, TPUBOJSIIMX K OBICTPOI ra30MHa-
MUYECKON pasrpy3ke oyara pasnoxeHust. s peanuza-
LI1M TIPOLIECCa 3aKUTaHUSI KOPOTKUM UMITYJILCOM (HaHO-
CeKyHIHas 00JacTh JUTMTETbHOCTE!) MCTIONB3YIOT 3a-
mmtHble crekina [2—5]. CornacHo [2] uX posib JOMKHA
COCTOSITh B TOM, YTO HAJTMYKE CTEKJIa 3aTPYIHSIET ra300T-
BOJI M3 HAYQTLHOTO OYara pas/ioXeH s, yBeTMIMBaeT fa-
BJIeHME Hajl MOBEPXHOCTbIO B3PHIBUATOTO BEILECTBA
(BB), nmpuBoaut K pocty ckopoctu ropenust. [Tpu noctu-

KEHWUU JaBeHMsI, OOMbIIEro HEKOTOPOW KPUTUUYECKOI
BEJIMYMHBI p,, BOSMOXEH TIEPEXON B PEXXUM KOHBEKTHB-
HOTO TOPEHMS C TTOCTICAYIONTMM B3PHIBHBIM Pa3IOXeHM-
eM. YeM BbIIIIe YCHITHE TIPYIKATHS CTEKIIa K TTOBEPXHOCTH
BB, TeM MeHbllIe MOPUCTOCTh U Ta30MPOHUIIAEMOCTb,
TeM ObICTpee JNOCTUTaeTCs p,,, TEM BbILIE YYBCTBUTCIIb-
HocTb BB, 4T0 11 HabMIOmAI0Ch 9KCIIEPUMEHTAITBHO B [3].

B [2] mokazaHo, 4TO BBeAEHHE IIOIJIOMIAIOIINX
npuMeceit (HAHOYACTUIIbI CaXHW C XapaKTepHBbIM pa3-
MepoM ~100 HM) TMOBBIIIAET KOHLEHTPALUIO MOIJIO-
IIEHHO! B 00bEME TOHA CBETOBOM 3HEPTUH, CIIOCOD-
CTBYET CO3IaHMI0 KPUTUYECKOTO NABJIEHUS MTPU MEHb-
IIMX CBETOBBIX MOTOKAX. DTOT BbIBOA TMOATBEPXKIEH
B paboTe [6] mpu 0OGIy4EeHUM MOBEPXHOCTH IIPECCO-
BaHHBIX IOPOIIKOB T3HA, 3aKPHITOM TOHKOH (1 MM)
CTEKJISHHOW TUIaCTUHOM (0€3 maBjaeHUs TPUXaTHs).
B paboTe ¢ MOMOIIBI0 aKyCTUYECKOTO JaTyhKa U3Me-
pSUICST UMITYJIbC JaBIEHUsI, BOHUKAIOIINN B 00MacTH
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BosneiicTBus. T1okaszaHo, uTo BBeneHUE B T3H 5 % yva-
ctuil Ni-C yBeaMuuBaeT aMIUTUTYAY AaBieHUs TPU-
OJM3UTENBLHO B 7 pa3 MpU YPOBHSIX JIA3€pPHOTO BO3IEH-
ctBus 90 Ixx/cm?. CornacHo [2], eciu 3alllMTHOE CTe-
KJIO TIPIKATO M 00NMamaeT JOCTaTOUHOM MPOYHOCTHIO
IS yoepXaHus TpeOyeMOoro B odyare maBieHUS,
TO BBEIEHHE T0OABOK MPUBOIMT K CHUKEHHIO TIOpOTa
neToHanwmu ¢ 2,3 1o 0,46 JIx/cM?, T. €. K TIOBBIIICHHIO
YyBCTBUTEJBHOCTH B 5 pa3 (CMeCh T3HA AUCIIEPCHO-
creio 6000 cM’/r u 1 % caxu [IM 75 npu naBineHun
npuxarus 1,76-10° H/m?).

TaxoBbI OCHOBHBIE OCOOCHHOCTHU IPY MHULIUUPO-
BaHMHU B 00JaCTU MPO3payHOCTH MaTpuisl BB 1o oT-
HOUIECHUIO K JIa3ePHOMY M3JTy4eH10. MOXHO Mpearo-
JIOXUTb, YTO 3TU OCOOEHHOCTU B MOJHON Mepe J10J-
SKHBI TIPOSIBIISITBCS TIPU MHWIIMMPOBAHWM B 00JIaCTH
COOCTBEHHOTO TIOTJIONIEHUS, TOCKOJNbKY H3JITydeHUe
3a CYET BBICOKOTO TOKa3aTesIsl MOIIOIIEHHUST L, JOKa-
JIU3yeTcsl B OYEHb TOHKOM IPUIIOBEPXHOCTHOM CJIOE
h~1/u. Kpome Toro, morjouieHHasi 03a B cloe pa-
Crpefie/ieHa 110 3aKOHY byrepa, T.e. B oTiMune
OT 00JTaCTH TIPO3PaYHOCTH, TIE 3TOT 3aKOH IS TI0-
POIIKOB HE BHIMOJHSETCS 7], 3HEPrOBBLISACHUE MME-
€T MaKCHMaJIbHOE 3HaueHue Ha moBepXHocTH BB.

W3 cKkazaHHOTO ciedyeT, 4TO MpU Mepexoje
B 00J1aCTh COOCTBEHHOTO TIONJIONIEHWST MOKHO OXUIATh
3HAYMTENLHOTO YBEIUUEHHUS TEMIIEPATYPHBIX IPaIeH-
TOB, Oojiee OBICTPOIl Ta30MMHAMMYECKON pPa3Tpy3Ku
oyara M yxXymmeHHe YCIOBMN WHMIIMMPOBAHUS C OT-
KPbITON MoBepxHOCTH. OMHAKO B YCIOBUSX TUIOTHO
3aKPBITO MOBEPXHOCTU CUJIbHOE COOCTBEHHOE TIOIJIO-
IIeHKe MOXET OKa3bIBaTh ICHCTBHE, CXOXEE C BBEICHU-
€M TTOTIIOIIAOIIIX TIPUMeCei TIPX BO3IEHCTBIM B 06I1a-
CTU IIPO3PAYHOCTH [2], T. €. IPUBOAUTD K IOBHILICHUIO
YYBCTBUTEIBHOCTU C yBeJIWYeHUEM p. Kpome Toro,
B 00J1aCTH COOCTBEHHOTO MOMIOLIEHUS MOXHO OXU/IATh
BBICOKOTO (TI0 CPaBHEHUIO € 00J1aCThIO MPO3PAUYHOCTH)
KBaHTOBOTO BbIX0Ja (DOTOXUMMUUYECKOW DPEeaKlUU, 4TO
TIPEICTABIISACT NCKITIOINTETLHBIN MHTEPEC IS TPAKTOB-
KM pe3y/bTaToB 3KCIEePUMEHTA C IO3UIMIA (POTOXUMMU-
YeCcKOi MPUPOIbl MHULMUPOBaHMS. Tak, eciu (hoToXu-
MMYecKas TpUpoma BepHa, TO JODKHO HaOJIOAAThCS
pe3Koe yBeJIMYEHUE YYBCTBUTEILHOCTH T3HA MTPU TMepe-
Xojie B 00J1aCTh COOCTBEHHOTO TTOTJIOILEHUSI.

B manHO# paboTte C Ienbi0 MPOBEepKM BBHICKA3aH-
HBIX TIPEATOKEHUI SKCIIEPUMEHTAIBHO MCCIIENOBAHO
TIOBEICHHE OOBEMHO CXKAThIX MOPOIIKOM T3HA TPU
BO3JIEHCTBUM WMIYJIbCOM JIa3€PHOTO HU3IYyYeHUS
B obmactu mpo3payHocté (1064 uM, 532 HM) U 0671a-
CTH COOCTBEHHOTO TIOTJIONIEHUS (266 HM), UTO COOT-
BeTCTBYeT 1-if, 2-i1 u 4-iI TapMOHMKAM WU3Ty4eHMS
YAG: Nd-nasepa.

JKcnepuMeHT

B mccnemoBaHMAX MCMONB30BAH JTa3ePHBINA CTCHI,
KOTODBII ABJSIETCS MOIEPHU3MPOBAHHBIM BAPUAHTOM
yCTaHOBKM, omucaHHoi B [8]. CreHn obecreynBaer
BO3MOXHOCTh IMPOBEIEHUSI MHOTOMapaMeTpu4ecKux
U3MEPEHUI TPOLIECCOB, COMPOBOXIAIOIINX B3PhIBHOE
pasnoxenue. O0mas GyHKIMOHAIbHAS CXeMa M3Me-
peHuMii n300paxeHa Ha puc. 1.
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B kauecTBe MCTOUHMKA U3TYyYEHUS UCTIONb30BANICS
umnynbcHbli YAG: Nd-nasep, paboTaronuii Ha nstu
TapMOHMKAxX CO CIEAYIOIIMMK TIapaMeTpaMu U3JTyye-
HUSI:

* JlnutenbHOCTb UMITYJIbCA:
7=12 He (A,=1064 HM);
7,=8 He (A,=266 HM);

*  DHeprus ummynbsca W

A=1064 iM — 1o 1500 M/Ix;
A=532uMm —  mo 700 MIx;
A=355uM — 10 250 MIIx;
=266 uMm — 10 170 MIx;
A=213um — 10 80 MIx.
+  PexuM paboTh: OT OIWHOYHOTO WMITYJIbCa
1o 5 Iiy;

+ CrpyKTypa ITyJKa: MHOTOMOJIOBAsI ¢ OMHOPOJI-
HOMH LIEHTPaJIbHOM YaCThIO.
Nznyyenue nazepa — 1 OTHIEIUISIOCH C IOMOIIbIO
KBapleBoi mpu3mbl JloBe — 2 (KO3 PULIMEHT OTpaxe-
Hus Uit S-nosgpuzauuu pg=0,1) win uHTepdepeH-
MOHHOTO 3epKana — 2(ps=0,5) U HampaBsIOCh UH-
TephepeHIIMOHHBIM 3epKaitoM — 3 (ps=0,99) Ha dop-
MUpYIOLIYIO Auadparmy — 4, BbIPE3arolIyio HeHTpallb-
HYIO YacTh Iyuka. KBapiieBbiii 00beKTHB — 5 (MCIpa-
BJIEH Ha cdepurueckiie abeppalinil) CTPOUT YMEHbIIEH-
Hoe 1300paxeHue auadparMbl Ha TTOBEPXHOCTH 0Opa3-
1ma — 6 (yBenmueHne MPOSKIIMOHHOM CXEMBI 3aBHCENIO
OT PacCTOSTHMS MEXIy TradparMoii — 4 1 00beKTHBOM
— 5 u mensnock ot 1,0 mo 0,1). Takast cxema o3BoJisiia
(opMupoBaTh Ha MOBEPXHOCTH 00pa3la OJHOPOIHBI
nyyok  pasmepaMmu oT I Mmpo 10 mMkM  Ha
4,=1064 HM 1 10 3 MKM Ha A,=266 HM TIpA OTHOCH-
TETHOM OTBEPCTHM UCIONB3yeMOTo OOBEKTHBA, PaB-
HbiM 0,25. Jlocturaemast (poKycHpoBKa OjIM3Ka K [1-
(bpakiiMoHHOMY Ipejey, Ipyu 3TOM 00eCIHeYrBaeTCs
BBICOKMI KOHTPACT OCBELLIEHHOCTH Ha KPasX ITyyKa.
JpyriM JOCTOMHCTBOM JaHHOM MPOEKIIMOHHOIA cXe-
MBI SIBJISLIOCH TO, UTO C TIOMOIIIBIO ee HaOII0aI0Ch CBe-
JeHMe C TIepeaHell TIOBEPXHOCTH 00pasiia M TOJBKO
13 0071aCTW BO3NEWCTBUS JIa3epHOTO Tyyka. DTO CBeve-
HHUe yepe3 o0beKTUB — 5 M amadparmy — 4, Kotopas
B 3TOM CJTy4ae sIBIISIach POCTPAHCTBEHHBIM (DUIIBTPOM,
MOCTYTANIO Yepe3 3epKaio — 3 ¥ CBETOAEIUTENbHbIN Ky-
OuK — 7 Ha MOHOXpOMATOpbl — 8 U (POTOIETEKTOPHI —
9(1). D10 maBano BO3MOXHOCTb HAOMIOATh CBEYEHME
13 30HBI JIA3ePHOTO BO3IEHCTBMS Ha OBYX TMHAX BOJH
ofgHoBpeMeHHo. M3Mepenust kaHajoM I mpoBoguinch
B obnactu 400...800 HM 1 ObLIM HarpaBIeHbl Ha MCCIIe-
JIOBaHWE KHETUKHU CBEYEHMST B3PBIBHOTO Pa3IOXEHMSI.
Kanan Ha6monenus 11 npeactapisit MpoeKIMOHHYIO
CXEMY, COCTOSIIIIYIO M3 KBapLeBOro oobekrrsa 11, mosme-
ot aumadparmbl — 13 u oromerekTopa — 9(2).
OunbTp — 12, B Ka4ecTBE KOTOPOTO MCTIONb3OBANICS I
TOJIOCOBOM  CBETOMUIBTP, MM MHTEPhEPEHIIMOHHOE
3epKaJIO, OTPAXAIOLIEE ONHY U3 TADMOHUK, CITYXWI IS
0JIOKMPOBKH J1a3epHOro mmiyisca (JIM), orpakeHHOro
ot obpa3ia. [TomocoBoil (puabTp BhIpe3an U3 CIEKTpa
ceueHust oomactb 300...400 Hm. C momoniplo 3ToM cxe-
Mbl HaOJIOJATOCh CBEUYEHME M3 30HBI BO3ICHCTBUS
U 3a ee TpefenaMy. YBeIMYeH e ONTUYECKOi CXeMBbl Me-
Hsutoch B nipezenax (5,0...0,5). D1o mo3Bonsiio BecTH Ia-
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Puc. 1. QyHKUMOHAbHAS CXeMa SKCrepuMeHTanbHoro creHa: 1) YAG-nasep LQ-929 ¢upmbl «SOLAR LS»; 2) kBapuesas npusma [ose;

2') CMEHHOE UHTEPEPEHLIMOHHOE 36KAIO [/15 PA3IIN4HBIX FAPMOHVK U3TyHeHUs C OTpaxeHueM 50 %, 3) cMeHHoe nHTephepeH-
LIMOHHOE 36pKaso ANS Pas3ndHbIX rapMOHUK € oTpaxeHuem 99,9 %, 4) hopmupyioLas pasmep ydka Ha obpasLie cMeHHas au-
aghparma (Metannmdeckas), 5) kBapLeBbii IPOEKLMOHHbIN 0bbekTYB, 6) obpa3el (d, — pa3mep nasepHoro nyyka, 1/u = rmybu-
Ha MPOHVKHOBEHWS CBETA, CM, Ll — 10Ka3aTeslb MOrNOLEHNS, CM™'); 7) CBETOAENMTENbHBIN CTEKNSHHBIN KYOUK; 8) MOHOXpOMATop
masorabaputHei MYM,; 9) ¢otonetexTop (otomoayns H5773 ¢upmsl Hamamatsu), 10) ¢poTosnemenHT koakcuansHbii OK-19;
11) 06beKTVB KBapLIEBbIN MPOEKLMOHHBIN, 12) nonocosov caeTopunbTp; 12°) punbtp YOC-2, 13) nonesas avagparma; 14) Heut-
TpanbHble cBETOGMALTPLI; 15) Lmgpossie ocumanorpagsl Wi-314 (100 Mry) n WP-7100A (11Ty) ¢upmbl LeCroy, 16) uamepu-
TeslbHble CMeHHble 4evik; 17) momuHogop (mpy pabote Ha 3, 4 1 5 rapmoHukax), 18) uamepuTens 3HePrv KanopumeTpuye-
CKWVI C OTKDBITLIM BXOBOM, 19) MeTanmmdeckoe noBopoTHoe 3epkano, 20) I0CTPOBOYHBIV MOMTYNPOBOAHMKOBLIN na3ep; 21) noso-
POTHOE 3epKano; 22) AMXPOn4HOE 3epKaso (CMeHHOe) ANis COBMELLEHUS TA3EPHONO MyyKka C «MMIOTHBIMY Jy4oM; a, b, ¢, d, e =
BbIXOZb! POTORETEKTOPOB, f ~ BbIXOJ aKyCTUYECKOro AaTumKa. KaHanbl: | = pervcToupyioLLmi 30HHbIN, 1| = naHopamHoro Habso-

zAenus; Il = 3anycka passeptku ocumnorpaga; IV — coBmelters. H, H' = conpsxeHHble naockocT)

HOpaMHBIIi 0030p 001aCTM TMPOCTPAHCTBA Pa3MEpPOM
ot 1 1o 10 mm. TTaHOpamMHBIN KaHaT HACTPOEH Ha Mak-
CUMAJIbHYIO UYBCTBUTEJBHOCTb ¥ B OCHOBHOM TIpeqHa3-
HayeH [JIsI PerucTpalMyi TOpOroB BO3HUKHOBEHHS JIHO-
MMHECLIEHLIMM, ONTUYECKOTo Mpo0Osi W ApYrux Mpen-
B3PBIBHBIX SIBIEHUH, A TAKXKE I1s1 HAOJIONEHYSI CREYEHHUS
MPOIYKTOB B3PbIBHOTO PA3IOXEHUSI TIPU KX pasjieTe.
3amyck ocuuutorpadoB MPOBOAMICS IO KaHaly
III. YacTs 1a3epHOro myyka oTpaxajaach OT BBIXOTHOM
rpaHu npu3mbl JoBe 1 ocTymnana Ha (OTOOeTeKTOp —
10, B KauecTBe KOTOPOTO MCIIOIb30BAICS BaKyyMHbII
(otomuon ¢ BpeMeHHBIM paspetneHueM 0,1 He. Jlazep-
HBIi MMITYJIbC M300paxalicsl Ha OMHOM U3 KaHaJoB
Pa3BePTKU U CITYXUI B KAUECTBE PENepHOTO.

OcnabneHue CBETOBBIX IMyYKOB BCEX KAHAJIOB MPO-
U3BOIWJIOCH C TIOMOLIBIO HEHTPaNbHBIX CBETO(DMIb-
TpoB — 14. JIys BeIpaBHMBaHMSI BDEMEHHBIX 3aiepXKeK
KaHAJIOB CUTHAJIBI Ha (DOTOIETEKTOPHI MOCTYMATH Ye-
pe3 ONTOBOJOKOHHBIE XIYThl (KaOesu), a Ha BXOAbI
ocimtorpadoB — yepes 21eKTpUUecKue Kabeau pas-
JMYHON 1vHbL. BpeMeHHOoe paspeleHue GpoToaeTeK-
TOPOB COCTaBjsAI0 ~1 HC, aKyCTMYECKOrO NaTyMKa
~5 HC. BpeMeHHasI TpuBSA3Ka KaHAIOB CHTHAJIOB BCEX
JaTINKOB, BKIIOYAS JaTYNKKI M3MEPUTETBHBIX STYECK —
16, cBeneHa K LIGHTPY TSKECTH JIa3ePHOTO MMITYJIbCA
n Obl1a He xyxe 10 Hc.

KoHcTpykius sueiiku (puc. 2) mo3BoJisijia MpoBo-
JIUTh U3MEPEHUSI B IByX PEXUMaX Ja3epHOro BO3/eii-
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cTBUA. B mepBoM pexmMe oOiydaeMasi TOBEPXHOCTb
obpasia OblIa OTKPHITA, BO BTOPOM OHa 3aKPHIBAIaCh
MPO3payHbIM TUAJIEKTPUKOM M MPUKMMAlach K IMO-
BepXHOCTH ¢ yeunueM (5-10° H/M?), nocTaTouHbIM A71s
yaepXaHusl TIPOAYKTOB Pa3IoXeHHWs] Ha HayaJbHOM
aTane pa3BUTUS Tpolecca. DTO MO3BOMSIIO UCKIIO-
YUTh Ta30AMHAMHUYECKYIO Pa3rpy3Ky C MOBEPXHOCTH
o0paslia, YTO BaXHO IpU MHULUUPOBAHUU B 00JACTH
COOCTBEHHOTO TMOIJIOLICHMS, e TOJIIMHA Pearupyo-
IIEro CJI0sl COM3MEpMMa C JUIMHOM BOJMHBI U3Ty4eHUs
U cOCTaBJIsieT Aou Mukpometpa. Obpasel] — 4 pacmo-
Jarajcs B cOOpKe, COCTOSINEH W3 MOAISITHUKA — 0,
MAaTPHUIIBI — 5 ¥ XEeCTKO MPUKPETUICHHOTO K Hell KBap-
1eBoro 0j0ka — 3. COopka ycTaHaB/IMBalach Ha BXOJ-
HOM OKHe — 7 (MeTaJUTMYECKUii 3eKTPO TOMIIUHOM
3 MM) aKyCTMYECKOTo JaTuMKa — 8 Ha aKyCTMYeCKUil
KOHTaKT (CJI0oif Jlerkoro macnia) M mpuxumanach K
BEepXHel ormope — 2 TMAPaBINIeCKOro TIpecca, M3roTo-
BJIEHHOW W3 TIOMMMeTHIMeTakpunata. ManydeHue
C TiepeIHelt TTOBEPXHOCTU 00pasiia perucTPpHUPOBANIOCh
kaHanmamu [ u 11 (puc. 2).
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Puc. 2. Cxema sqeviku 4nsi uamepeHni M1V v KuHeTudeckmnx xa-
PAKTEPUCTUK B3PbIBHOO PasfoxeHus: 1) nasepHoe u3-
nydeHve, 2) onopa npecca (MomuMeTunMeTakpunar);
3) npo3payHas [ng Na3epHOro U3fyyeHus MnactmHa
(crekno/kBapu); 4) obpasew,; 5) metannmqeckoe Kosb-
yo; 6) noanatHuk; 7) MeTannudeckas nnactuHa;
8) nbezoanement LITC-19; 9) anexTpoa-aemngep (na-
TyHb),; 10) kopryc aardumka, 11) nopLueHs npecca. V = ka-
Hafl perncTpawmm akyCcTudeckoro OTKAMKa, p — 1asrieHune
npvxarvs

CurHan akycTMYeCKOro AaTyuKa C 3JeKTpoja-
gemmgdepa — 9 mocTyman Ha KaHajl perucTpanuy V.
Hacrpoiika 1 cHHXpOHM3aIMA KaHATOB TPOBOIIIACH
cnenyoummM oopazom. Obpaszel] — 4 U3 CXeMbl yaaisii-
csl, TOCJIe YEro MOMMATHUK 6 IpIXUMacs K IIacTu-
He — 3. TToBepxHOCTb MOAMSTHUKA OOJydyansach Mpu
miotHocTsax JIW ~5...10 [Ixx/cM?, 4TO MPHUBOAWIO K
€e MrHOBEHHOMY (3a BpeMs neiicTBust JIN) B3pbIBHOMY
UCTIAPEHNIO, BOSHUKHOBEHWIO MHTEHCHBHOTO IIMPO-
KOTIOJIOCHOTO CBEYCHHUSI M YIapHO-BOJHOBOMY CXKa-
tuto. Takum obpa3oM, oOydeHMe MOAMSITHUKA B OT-

152

CYTCTBUE 0Opasla SIBJISICS HAealbHBIM METOIUYE-
CKMM IIpHEMOM Ul HAcTpoiiku cxeMbl. Ilo maHHOI
MeTOIUKe ONpeie/icHa aKyCTHIecKas 3a1epXKa JaTuu-
Ka, KoTopad cocraBuia 1680 Hc.

[Ipy mepexome OT OMHOW TapMOHUKW K JPYTOii,
puc. 1, mpou3BoaMIaCh 3aMeHa 3epKaja — 3, a pu pa-
0oTe Ha TpeTheil M YeTBePTOI FapMOHUKAX YCTAHABIIH-
Bach 3epKana — 2’ Ha Kaxmoi U3 rapMOHUK M3Me-
psiics Koo GULIMEHT AeIeHUs TyYKa ¢ Y4eTOM MOTepPh
Ha BCeX 3JIEMEHTaX MpOoeKLMOHHON cxeMbl. Bo Bcex
OMBITaX AUAMETpP Ja3epHOTrO ITyvyKa Ha MOBEPXHOCTU
00pas3LoB MoaaepKUBajcs paBHbIM 1 MM. J{yist mocTpo-
€HMS BEPOATHOCTHOM KPUBOU MHULIMUPOBAHUS (KpU-
BOI1 YaCTOCTH) B KaX/I0i CEpUU OIBITOB IIPOBOIIIOCH
He MeHee 25—30 ucnbiTaHuil. B cooTBeTCTBUM ¢ METO-
JIVKOM, U30XeHHOH B [§, 9], 3a mopor MHULIMMPOBA-
HUS TPUHUMANIOCh 3HaYeHue sHeprun Wi unm mior-
HOCTH 3Heprun H;, cooTBeTCTBYIOMIEE TouKe 50 % Be-
POSATHOCTH, a BMECTO IOBEPHUTEIBHOTO MHTEpBaja
MIpUHKUMAJIAch 00J1aCTh BEPOSTHOCTHOIO MoAphiBa AH,
OrpaHMYEHHAs KacaTeJbHOM K KPUBOM B 3TOM TOUKE.

[Topo1ok TaHa aucmepcHocThio 6000 cM?/T TOMe-
majncs B cOopKy (mpecc-popMa M3 MHCTPYMEHTAIIb-
HOM CTaJIn), KOTOPasi COBMECTHO C aKYCTHMYECKUM JaT-
YYKOM YCTAaHABIMBANACh B THApPABIMUYECKUIA Tpece,
rne HaBecka (Macca 20 Mr, auameTp 3 MM, TOJIIIMHA
0,7 MM) momXMMasach K KBaplieBoMy OJIOKY ¢ JaBlie-
HueM 5-10° H/m. B3pbiBHOE CBEUEHME PErUCTPUPOBa-
Joch ¢ nomoiuiblo otomonyneit H5773 oupmbr Ha-
mamatsu u ocmniorpadpa WJI-314 ¢upmer LeCroy.
BpeMeHHOe paspelieHNe pPEerdCTPUPYIONINX TPaKTOB
ObLTO He XyXe 5 He. MHAYKIMOHHBIN Mepro, orpee-
JISUICSL TIO 3a/iepKKe BCTIBIILKK CBEUSHMS U aKyCTUYe-
CKOTO MMIyJbca (C y4E€TOM COOCTBEHHOM 3alepXKKu
B 3JIEMEHTAX KOHCTPYKIIY JATINKA).

O6y4yeHure MOBEPXHOCTH JIa3ePHBIM ITyYKOM JHa-
METpOM | MM MPOBOAWIOCH Yepe3 KBaplLEeBhI OJIOK.
OTMeTHUM, YTO TIpU BO3AEHCTBMM Ha OTKPHITYIO TIO-
BEPXHOCTh TAOJETKU MpeIBapUTENbHO MPECCOBAHHOM
no napneHus 5-10°H/M?, uHMIMMpoBaHME B3pbIBa
He MPOMCXOIUIO BIUIOTH 0 MaKCUMAJIBHBIX YPOBHEN
JIa3epPHOTO BO3IEHCTBHUS, JOCTIKUMBIX B CXEME DKCIIe-
pumenTa (20 JIx/cm*Ha 1-ii rapmoHuke). I[Ipu ypoB-
HsIX, Oombmux 1 JIxk/cM?, Habmomancsl ONTUYECKUI
MaKpornpo0oii Ha MOBEPXHOCTH 00Opa3lia ¢ o0pa3zoBa-
HUeM cBeTsIerocsl ¢akeia M BOSHUKHOBEHUEM Xa-
PaKTEPHOTO 3BYKOBOTO «IleuKa». [Ipy yMeHbIIEHUN
YPOBHS JIa3€PHOTO BO3JEHCTBISI MHTEHCUBHOCTD CBE-
YeHMsI MOHOTOHHO CHIKAIACh 10 HEKOTOPOii TTOporo-
BOI BEJIMUMHBI BO3ICHCTBUS, KOTOpas ajs 1-i rapmo-
HUKHU cocTaBuia okono 3 m/Ix/cm? (puc. 3). Ha 2-it
rapMOHMKE TMOPOT CBeYeHMs ObLT Ha HECKOJbKO T10-
PSOKOB OoJlee HU3KUM, YeM Ha 1-i rapMOHUKE.

AHanM3 KpUBBIX Ha pUC. 3 yKa3bIBaeT Ha TO, 4TO
Ha 1-off rapMOHMKE HaMU BO3MOXHO OOHApy:KeH I10-
POT ONTHUYECKOTO MUKPOMPOOOsI, KOTOPHIH MO HAIIUM
U3MEPEHHUSM COCTaBsIeT HeckoJabko MJIX/cM.
Ha BO3MOXHOCTb perMCTpallii CBEYEHUSI MUKPOIIPO-
00eB yKa3bIBaeT pe3Kash HeJIMHeWHas 3aBUCHUMOCTb
(mponmopuuoHanbHO ~HY) aMIUIMTYABl CBEYEHMUS
OT YPOBHS JIa3€PHOTO BO3JACHCTBUS U CUJIbHBINA CTaTU-
CTUYECKMIA Ppa30poc aMILIUTYAbl CBEYECHUs B 00JaCTH
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cnabbix Bo3neiicTBuil. Hamumume mMukpomnpoOoeB yka-
3bIBaeT Ha BO3MOXHOCTHU CO3JIaHUsI IOKATbHBIX TEILIO-
BbIX MMKPOOYAroB B 00bEMe T3HA IPU OYEHb HU3KUX
YPOBHSIX JIa3epHOTo Bo3aelicTBusa. OmHAKO BOIPOC pe-
AKI[MOHHOM CIIOCOOHOCTH TaKMX OYArOB OCTAETCS OT-
KPBITBIM M MOXET OBITh pa3pelieH TOJbKO B pe3yJibTa-
Te COMOCTABJIeHHS TIOPOTOB MPO0OSI C SHEPTETUUECKHU -
MU TIOpOTaMi MHUIIMMPOBaHUS B3pbiBa. Ha 2-it u 4-i1
rapMOHMKAaX TakXe BO3MOXHO BO3ZHMKHOBEHHUE OIITH-
YeCKMX IPO00eB P JOCTATOYHO HU3KMX YPOBHSIX JIa-
3epPHOTr0 BO3IEHCTBHSI, OOMHAKO MHTEHCHBHOE CBeve-
HHUE, KOTOPOE MBI CBSI3BIBAEM C JIIOMMHECIEHLINEH,
He J1aeT BO3MOXKHOCTY UX UCCIIEI0BATh.

1, oTH.en.
2
10° > ! ke
}/
10° < é
o
10? 3!
L
10°
103 1007 100 10P
H, m]T:x/cm?

Puc. 3. 3aBUCUMMOCTb MHTEHCUBHOCTY CBEYEHWS OT MAOTHOCTY
3Heprvm JIV npu obnydeHun nepsovi (kpusas 1) v BTo-
poui (kpuBas 2) rapmorvikamu YAG: Nd-nasepa

B ycinoBusx o0BbEMHOro cxXaTusi HaOMIOZAIOCH
MHMIMMPOBaHME TIHA Ha BCEX TapMOHMKAaX H3Jyde-
HUSI C BOSHUKHOBEHMEM B3PBHIBHOTO CBEUYEHMSI, MM-
MmyJbca JaBieHUs] U paspyuieHus cbopku. Iloporu
uHUIMKMPOBaHUS Hy; 10 ypoBHIO 50%-it BepOSTHOCTH
COCTABWJIM:

« 60£15 mIx/cm?> — tipu 1064 HM;
¢ 55%15 mJIx/cm? — ipu 532 HM;
o 1244 MJIx/cM? — mipu 266 HM.

KuHeTnueckue XxapakTepuCTUKHY MPOLIECCca B3PhIBHO-
T0 pa3oXeHUs Ha ITOpore WHUIMUPOBAHUS CXOXU
Ha BCeX TpeX TapMoHMKax (puc. 4). Jmre1bHOCTb MHIYK-
LIMOHHOIO TIepUOIa COCTaBIsIET OT 4 10 8 MKC IIpH UTH-
TebHOCTH BCIIBIIIKYM B3PHIBHOTO CBEUEHHUST OKOJIO 5 MKC.

06cy>xpaeHu e pe3ynbTaToB

OyeBUIHO, YTO B JAHHBIX YCIOBUSIX SKCIIEPUMEHTA
peam3yeTcsl HU3KOIIOPOTOBBIM PeXMM MHUIMUPOBA-
HUSI ¥ 3TO COOTBETCTBYET BBIIICH3TIOXKECHHBIM TIpEI-
cTaBleHMsIM. MHTepecHO, YTO YyBCTBUTEIBHOCTh TIHA
NpY MHUIMUPOBAHUM 4-0ff TapMOHUMKOHN MpuOIMKa-
eTcd K YYBCTBUTEJIbHOCTM  a3uga  CBHHIIA
(10 mIx/cM?), U3MEpEeHHOU B TaKUX Xe YCIOBUSIX
akcnepuMeHTa [10]. DTOT (akT naeT ocHOBaHue MoJa-
rath, YTO YYBCTBUTEILHOCTH BB pasmmuHbIX Kiaccos
3aBUCUT OT YCJIIOBUW BO3IECUCTBUS U IPU ONTUMAIIb-
HBIX YCJIOBUSIX SIBNISIETCS. MAKCUMAJIbHOM, T. €. B HEKO-
TOPOM CMBbIC/IE «a0COMOTHOM». [Tpy 3TOM BOHE BO3-
MOXHa CUTYallMsl, Korna «abCco0THas» YyBCTBUTENb-
HOCTb Opr3aHTHBEIX BB MOXeT OBITH BhIIIIE, YeM Y MHH-
UM PYIOLINX.

JI71s1 BBISIBNIEHMS] MEXaHM3MAa MHUIIMUPOBAHMSI TT0JIE3-
HO CPaBHUTb SHEPreTUUYECKUI TIOPOr MHUIIMMPOBAHUS
(OI1N) B obnacty Mpo3payHOCTH U B 00J1aCTH COOCTBEH-
HOTO TIOITIOIIEHMST T10 CpemHel 0OBeMHOM IOTJIONIEH-
HoH riotHocT 3Hepruu [11] wy=HsFu, tie F — koad-
(DUMILIEHT, CBA3BIBAIOIIMI OCBEIEHHOCTD MOBEPXHOCTH
obpasiia ¢ ocBelieHueM B ero oobeme. IlpuHumas mis
TOHa Ha 1-off rapmoHuke uznydeHust p=~0,1cm™ [12]
u F~12 [7], a Ha 4-it rapmonuke p~10°cm™ [11] F=0,95,
nonyarM  @y=0,06 JIk/cM* 1 ayg=1200 JI/cM’ cooTBeT-
CTBeHHO. VIHIYKIIMOHHBIN TIepHON, IIUTETHHOCTh UM-
MyJibCa CBEYEHMS, JUTMTEBHOCTh aKyCTHIECKOTO HM-
TyJIbCca ISt 000MX CTydaeB ObUTH MTPUMEPHO OMHAKOBbI
1 HaXOMWIKCh B AuamasoHe 5...10 MKc.

Takum oOpa3om, mpu 1mepexone B 00JacTh COO-
CTBEHHOTO TIIOTJIONIEHUSI TOPOT WHHUIIMHAPOBAHMS
0 TIapaMeTPy @y; MPUOIM3UTENBHO Ha 4 TopsaKa 1o-
BBIILAETCS. DTOT Pe3yJIbTaT AMCKPUMUHUPYET (POTOXM-
MUYECKYI0 MPUPOLY B3PHIBHOTO pPa3loXeHHUs, IMO-
CKOJIbKY C €€ MO3ULUI (C y4eTOM pe3KOro MOBHILIEHUS
KBaHTOBOTO BbIXOIa Ha 4-ii TapMOHWKE) CHUTyalus
JOJKHA OBITH 0OPaTHOIA.

PaccMoTpuM BO3MOXKHOCTh OMMCAHUSI pe3yibTaTa
C NO3ULIMI TEIMIOBOM 0YaroBoi MOAEIN MHULIMMPOBA-
Hus. 3anava 3axuranusi BB B 061actu cobcTBEHHOTO
TIOTJIOLIEHMSI B YCIOBUSIX 3aKPBITOM TTOBEPXHOCTH MPO-
3payHbIM TUOJIEKTPUKOM, HAXOMSAIIUMCS B TETIOBOM
M ONITUYECKOM KOHTakTe ¢ BB, 3amicana m uncieHHO
pelieHa MPUMEHUTEIbHO K a3uay cBuHIA B [13]. B mo-

1-500 MB/}1§.JI. ‘
3-1B/nen.

2 -1 B/nen.
4 -2 B/nen.

a

1-500 mB/ne.
3-1B/nen.

\

b

1-500 mB/nen. 2-5 B/ne.n.‘ 3 -2 B/ﬁen.

2 -1 B/nen.
4 -1 B/nen.

8

Puc. 4. KuHeTudeckue XapakTepucTuky MPOLEecca Na3epHOro MHUUMWPOBAHUS TaHA Ha AvHAaX BOMH Ay=1064 Hm (a), 532 Hm (6)
1 266 HM (B): 1) CUrHan CBeYeHWS B3PbIBHOMO PasnoxeHus u3 0b1actu, obydaemMont mydkom, 2) To Xe rpu naHopamHom 06-

30pe; 3) curHan akyctudeckoro garqvka, 4) nonoxerue Jiv
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cTaHoBKe [13] MaTeMaTHYecKM 3a1a4a 3aKUTraHus ToHA
B TBepAO(a3HOM MPUOIMXKXEHUY 3aMKChIBACTCS B BUIE:

2
%= ]fo‘ npu —o<x<0, >0, ()
2
%:az a 7;2 + q(t)l"t e*;u‘ +(1_T’)Q7koefE/RT
ot OxX™  Cyp, ¢,
mpu  O0<x<o, t>0, 2)
T\(x,0) =T,(x,0) =T, A3)
0T,(0,¢) 0T, (0,7)
:2‘ 5
A Ox o ox )
7,(0,) =T,(0,1), o)
aTl(_OODZ) — a]—vz(ooal) :0’ (6)
ox Oox
q,, 0<t<r,
1) = . 7
90 0, 1>t )

3necw T, T, — TeKylias U HayajJbHas TEMIIEPATypPhl
COOTBETCTBEHHO, ! — BpEeMsI, X — MPOCTPAHCTBEHHAS
KOOpAMHATA ¢ HayaJoM Ha IpaHMIIe KOHTAKTa CJIOEB,
A — TeIJIONPOBOAHOCTD, ¢ — yAeNbHas TeMI0EMKOCTb
BEIECTBA, P — IUIOTHOCTD BEIIECTBA, =A/cp — K03b-
(uLMeHT TeMIepaTypoIrpoBOAHOCTH, ) — TEILIOBOM
addexT peakuun, k, — MPEAdKCIIOHEHT, £ — aHeprust
aKTUBALWHU, 1) — cTeneHb npespaiieHust BB (Bbiropa-
Hue), R — yHMBepcajibHas razoBas MOCTOSIHHAs, T —
JUTUTEIbHOCTb UMIYJIbCA, ¢, — MIOTHOCTb MOLIHOCTU
UMITyJIbca; MHIACKCH «l» M «2» OTMEUAOT COOTBET-
CTBEHHO TTapaMeTphl MPO3pavyHoro cjios u cjios BB.

st T3Ha, 3aKpBHITOTO KBaplEBbIM MOHOOJIOKOM,
B MIpUOIKEHUH TBepaoha3HON peakluu 3Ty MocTa-
HOBKY MOXHO CYMTaTh HanboJee 61M3KOi K YCIOBUAM
3KcriepuMeHTa. Pe3ysbraThl YMCIEHHOTO pacuera ypa-
BHeHU (1), (2) ¢ rpaHMYHBIMM ¥ HAYaJbHBIMU YCIIO-
BusiMu (3)—(7) MeTOIOM KOHEYHBIX Pa3HOCTEi IpUBe-
JIeHBI Ha puC. 5.

B cooTBeTcTBUM C pe3yabTaTaMu YMCIEHHOTO JKC-
NepyMeHTa 3aXKUTaHUs TAHA HE0OX0oIMMast IIOporoBast
TUIOTHOCTb 3Hepruu B obaactu u=10°...10°cMm~' cocra-
BIIsieT 0koj10 35 MJIK/cM?, uTO B 3 pa3a BHIIIE DKCIIe-
PUMEHTAJbHBIX 3HayeHUi. OZHON M3 BO3MOXHBIX
MIPUYUH Pa3TUyus SIBISIETCSI HEKOPPEKTHOCTD UCTIONb-
30BaHUS B paCUETHON MOJIESTM U3BECTHBIX TEPMOKHHE-
TUYECKUX XapaKTepUCTUK T3HA MPUMEHHUTETbHO K
YCJOBUSIM BBICOKMX HayaJbHBIX TeMIlepaTyp ouara
1 BBICOKMX JABJIEHUN MPU CUJIbHBIX OOBEMHBIX CXKa-
TUSIX 00pa3la.

B 06acTu mpo3payHOCTH MTPU MOPOTOBBIX YPOBHSIX
BosneiicTBusa (Hy;=60 MIAX/cM?, @,;=0,06 Ix/cMm’)
HU HarpeB, HU POTOXMMMYECKOE PA3I0XKEHUE He CIIOo-
COOHBI M3MEHUTh COCTOSTHME CHCTeMBI. JI1s1 00BsIcHe-
HUS TIOJYYEHHOTO PEe3yJbTaTa MOXHO MPUBJIEYb MO-
Jieb 00pa30BaHKs TEIUIOBBIX MUKPOOYAroB B 00beME
BB [9] B pesyasrate nokanuzaimu sHeprun JIN Ha mo-
[JIOLIAOIIMX HEOMHOPOJAHOCTSIX, C YYETOM BO3MOXKHO-
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CTH ONTUYECKUX MUKPOIIPOOOEB U 00pa30BaHUEM pe-
aKIIMOHHOCIIOCOOHBIX 04aroB. B 0/1M3K0ii mocTaHOBKe
Takas 3ajaya pelaaach ajsd a3uga cBuHua [ 14, 15], e
MOKa3aHa BO3MOXHOCTh aligKBaTHOTO OIMCAHUS pe-
3yJIBTaTOB SKCIEPUMEHTA B paMKaX TEILUIOBOM MMKpO-
ouaroBoii Momenu. OmHako Takas MOIENIb HE MOXKET
OBITb UCTIOJIb30BaHA ISl TAHA O€3 yueTa IMPOLECCOoB yC-
peIHEHHUs Temla 110 00bEMY, OrpaHMYCHHOMY IIOIIEe-
PEYHBIM pa3MEPOM JIa3€PHOTO ITy4Ka ¥ IITyOMHOM ITPo-
HUKHOBeHMs cBeTa B BB [2].

N
=~

Hys, mJT:x/cm?

104 103
1

10° {\ —
>

102p——== k—-\-"’ 10°

10! 102

108 104 105 10°
I em!

Puc. 5. 3asucumocts 31N (kpuBas 1) v noporosovi Temnepaty-
pbl (KpuBas 2) Ans ToHa B 3@BUCMMOCTY OT oKa3aresns
rorsnoLLenvs npuv gnutensHoctn JIN 10 Ho

TakuM 00pa3om, MpeaToKeHHbIE MOJIEHN Ja3epHO-
T0 MTHULMMPOBAHUS KAUeCTBEHHO O0BIACHSIOT TIOBEJIE-
HUE TAHA, OMHAKO HE MOTYT IPETeHA0BATh HA MCIIOJNb-
30BaHME B KauecTBe PabOuMX TMIIOTE3 U SIBISIOTCS
M0 MHOTHMM ITO3ULIMSIM YMO3PUTENIbHBIMHU, YTO TPeOyeT
JaJTbHERIINX MCCIEN0BAaHUIA U B DKCIEPUMEHTE U B
MOCTAHOBKE pacyeTHHIX 3agay. Takad pabota HaMu
TUTAaHUPYETCS.

BbiBogpbl

1. an/I JIJa3€pHOM HWHHUIOMHUPOBAHWMN TETPAaHUTpaTa
TICHTa9pUTpUTaA C 3aKpI>ITOI7I npo3pa'{H0171 IJ1aCTu-
HOI IOBECPXHOCTBHIO C OABJICHUEM IIPpUXKATUA
5-10° H/M*1MeeT MecTO HM3KOIOPOTOBOE WHUIIM-
MpOBAaHME KaK B 00J1aCTH MPO3PAYHOCTH BEIIECTBA
(3a cyeT MPUMECHOTrO IOTJIOLICHMS), TaK U COO-
CTBEHHOTI'O ITOIJIOLIECHUS.

2. Tlepexon B HM3KOMOPOTOBBI PEXUM HHULMHUPO-
BaHUA IIpU 0OJIBbIINX JaBJICHUAX IIPMXKaTHA IIPO-
3payHoil MOMLTOXKHM, BEPOSATHO, CBSI3aH C yCTpaHe-
HHUeM 3¢G(EeKTUBHON Ta30IMHAMUYECKON pasrpys-
KM oyara B3pbIBHOT'O pa3jI0XECHUS.

3. OmucaHue MOJYyYEHHBIX PE3YJbTaTOB BO3MOXHO
B paMKax TEIIOBON MHKpPOOYATrOBOM MOMENH Ja-
3€PHOI0 MHUIOMMUPOBAHUA B3PbIBYATBIX BEIICCTB.
Paboma evinosnena npu gunancoeoii noddepicke epanma

PODU No 08-08-00153a u eockonmpakma Ne 11517 ¢ pamkax

@Il «Hayunvle u Hayuno-nedazocuyeckue Kaopsi UHHOBAUUOH-

Hoti Poccuu 2009—2013 ee.».
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WCCNELOBAHUE CTPYKTYPbI CBEPX3BYKOBbIX TEYEHWIA BO3LYXA
CNoaBOAOM 3HEPTUM OT KBASUCTALWOHAPHOIO OMNTUYECKOrO PA3PAIA

A.H. Manos, A.M. Opwnwmd, B.M. Gomun, [.A. BHy4kos, [1.I. HanuanyeHko, B.Q. YvpkaleHko
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[poBeneHo 1ccnenoBaHme MPOLECCOB SHEPreTMHecKoro yrpaseHus napameTpamy CBEPX3BYKOBOro MOTOKa BO3AyXa B YCIOBUAX pe-
aNbHOro ra3o0AMHaMnYeckoro obTeKaHNs aspoaNHaMMNYECKON MOLAENN. VICCIenoBaHus BbIMOSHEHb! C MCMOb30BaHWEM BriepBble CO3-
[aHHOIo KBa3WCTaLUMOHaPHOro ONTU4ECKOro Paspsaa B yCIOBUAX MacluTabHOUM a3poaMHaMMYecKou yCTaHOBKW. [Toka3aHo, 47O npu
B3aMMOAENCTBIM TEMI0BOrO C1EAA OT 30HbI ONTUHECKOrO Pa3psaa C rolOBHOM yAaPHOV BOSHOM, reHepypyeMor Mogenbio, Habmosa-
€TCs 3aMeTHOe V3MeHeHME CTPYKTYPbI TeYeHus 3a NafatoLLed yiapHOV BOTHOV OT MOZENM B 061acTy B3aMMOZENCTBYSA ee C TeMoBbIM

aieom, cofgaBaemMbiM OnTnHeckum I7pO60€I\/I.

Knioyesble cnosa:

WmnynbcHo-nepuogumyeckmii CO,-nasep, nasep ¢ MOAynsLmes JoObpOTHOCTY, ONTUYECKMI MPOBOY BO3yXa, CBEPX3BYKOBOY MOTOK,

YZAapHas BOJIHa, 3BYKOBOM yAap.
Key words:

High power repetition rate CO,-laser, Q-switching laser, supersonic air stream, optical breakdown, shock wave, sonic boom.

BBepeHune

OnnHa w3 mpobjieM co3daHMs U MPUMEHEHMS Tac-
CaXXUPCKUX CBEPX3BYKOBHIX CAMOJIETOB BTOPOTO MOKO-
JIEHUSI CBSI3aHA C pellleHreM 3a1aun 3BYKOBOTO yaapa.
IIpn monere camojera B aTMocdepe €O CKOPOCThIO,
MpeBHIIAIONIEH CKOPOCTh paclpoCTpaHeHUs 3BYKa,
TEHEpUPYIOTCSl BO3MYIIEHHUS, KOTOPHIE B BUIE YAap-

HbIX BoJiH (YB) pacrpocTpaHsiioTcs: B MPOCTPAHCTBE.
3a ronoBHOI YB B pe3y/ibTaTe HacloeHHs BO3MYIlle-
HUIl cKaukooOpa3HO YBeJIMYMBAETCS NaBIeHUE, TEM-
neparypa W MjaoTHoCTb. Ilpu ymaneHun oT camosieTa
B pe3yJibTaTe HEeMMHEHHBIX 3(D(PeKTOB (M3MEHEHUE
CKOPOCTH 3ByKa M 3aBUCMMOCTb CKOPOCTH pacmpo-
CTpaHEHMsI BO3MYLICHMH OT UX aMIUTUTYIbl) BO3MY-
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