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OIITUYHE OBMEXEHHS B ITIOJIIMEPHUX CYCHEH3ISX BYTJIEHEBUX
MIKPOYACTHHOK TA CYMIIIEX HA iX OCHOBI

Bugueno enacmugocmi onmuunoco 00OMedceHHA B00HUX MA eNnoOKCUOHUX CYCHeH3il
gyeneyesux MIKpOUACMUHOK, MPUBALICMb pPEeNaKCayiiHux 3MIH NICIs 1A3ePHO20 ONPOMIHEHHs.
gyaneyesoi Cycneusii Ha OCHOBI enoKCuoHoi cmonau. Buseneno, wo oOodasanus 0o enoxcuoHoi
cycneH3ii pO34uHHUKA NONINULYE iT 0OMeNCY8aNbHI 61ACMUBOCMI MA PoOUMb 3ACMOCOBHOI0 04
noOy008U ONMUYHUX 0OMENCYBAUis.

Knrwouosi cnosa:. onmuune oomedceHHs, CYCnensisa gy2ieyesux MikpouacmuHox, noaiimepha
Mampuys, HazpieaHHs 1A3ePHUM GUNPOMIHIOBAHHAM.

Cepen MMPOKOTO CHEKTPY MpPOIEeCiB, IO BiAOYBAIOTHCA NIPU B3AEMOII JIa3epHOTO
BUIIPOMIHIOBaHHS 3 MIKpOOO’€KTaMH, BaXKIMBE MICIle IMOCITalOTh 3YMOBJIEHI a0o iHiliiOBaHi
Ja3epHUM po3irpiBaHHsM 00’ €kTa a00 MOT0 YaCTHUHHU.

HuHi akTHBHO AOCHIIKYIOTh B3a€EMOJII0 JIA3€PHOTO BUIPOMIHIOBAHHS 3 PO3MILICHHUMU B
pPIIKOMY  CEpelOBHILI  CBITJIONOITUHAIBHUMHM  4YacTHHKaMHu. Lle 3yMOBJEHO MOXMJIMBICTIO
BUKOPUCTaHHS NIPOSIBY 3raJlaHO] B3aeMOIil (TEIIOBe CBIUCHHS) [UIs BU3HAYCHHS PO3MIPY YAaCTUHOK Y
cycnensii. [Ipu B3aemonii a3epHOrO BUIIPOMIHIOBAHHS 3 MIKPOYACTMHKAaMM OCTaHHI B pe3yJbTaTi
NOTJIMHAHHS €JIeKTPOMArHiTHOI XBHJII PO3irpiBaroThCsl 10 BUCOKOT TEMITEpaTypH (ax A0 TeMIepaTrypu
BunapoByBanHs Byrieio — ~4000 K). Pozirpiri B Takuii cnocid yaCTHHKM MOYMHAIOTH CBITHTUCS —
IHIyKOBaHE JIa3epOM TEIJIOBE CBIUEHHs. Take CBIYCHHS YaCTUHOK BUSBISETbCA Y NPHUCYTHOCTI
KOHJICHCOBAHUX CEPEIOBUIIL Pi3HOT pupou (piauH, MPpo30puX MOJIIMEpiB, CKIIa).

IHmi edexTy CynpoBOJKYIOTh B3a€MOJII0 JA3€PHOTO BUIPOMIHIOBAHHS 13 CYCIEH3IEIO:
3MiHa B Pe3y/bTaTi TEIIONPOBITHOCTI HABKOJIO YaCTUHOK LIAPIB MAaTpHILi; CyOaiMallisi YaCTUHOK Ta
3MiHa HAaBKOJMIIHBOIO CEPENOBHINA TAaKOTO LEHTPY 3yMOBIIOIOTh 3MIHY EKCTHHKIIi, 10 W
CHPUYMHSE SIBUILE ONTUYHOTO OOMEXKEHHS B TAKUX CEPEAOBUIIAX.

OntuyHe OOMEXKEHHS TMoJisirae B TOMY, WIO 3aJIeKHICTh IHTEHCHBHOCTI JIA3€PHOTO
BUIIPOMIHIOBAHHSI Ha BUXOJII 13 CEPENOBUINA BiJl IHTEHCUBHOCTI Ha BXO/Il € HENIHINHOIO (DYHKLIEO
XapaKTepHOro BHJY. I[HIIMMM cllOBaMH, ONTHYHE OOMEXEHHsS MOXKHA Has3BaTh e(eKToM
CaMOHABEJICHOT0 OCJIA0JIEHHS Ja3epHOr0 BUMPOMiHIOBaHHSA. EQeKkT onTHYHOro oOMeXeHHs MOXKHa
BUKOPHCTOBYBATH Y MPUCTPOSIX I 3aXUCTY O4el, poTonpuiiMayax Ta IHIIMX NpUIaiax JUlsl 3aXUCTy
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BiJl HAJMIPHOI MOTYXHOCTI JIa3€pHOTO BUIIPOMIHIOBAHHS, HEIIHIHHO-ONTUYHUX MPUCTPOSAX IS
NEPETBOPEHHS apaMeTPiB JIa3epHUX IMITYJIbCIB, cTablni3amii eHeprii Ja3epHUX IMITYIIbCIB TOILO.

Marepianu 3 HeniHIMHUM po3ciroBaHHsAM, Hanpukian CBS (BogHa cycreHsis ByriieneBux
YAaCTHHOK), 3a0€3MeUYIOTh IIMPOKOCMYTOBE ONTHYHE OOMEXKEHHS 3 KPAIllUM MPOSIBOM IS JOBIIUX
na3epHux iMnysbciB. CycneHsii ByrieleBUX HaHOTPYOOK Ta (ysepeHiB MpHUAaTHI Ui ONTHYHOTO
OOMEXEHHS y BUAMMIA o00nacti cmekTpy mnpu 30y[KEHHI Ja3epHUMHU IMIOYIbCaMHU  SIK
HAHOCEKYHJIHOI, TaK 1 MIKOCEKyHJHOI TpuBayocti [1; 2], ajpke y HHMX CIOCTEpiraeThcs CHUIbHE
HeJNiHiitHe moryiHanHs. HeniHiiiHi BiacTUBOCTI (HENiHIHE MOTJIMHAHHS) ACIKUX HAHOYACTHHOK Ta
KJacTepiB qociimkeHo B [3].

HaBeneni ByrieneBi cycmeH3ii AOCHIKEHO Yy BOJHUX, XJIOpPOGOPMOBHX, €TaHOJIOBUX,
130IIPONIAHOJIOBUX CEPE/IOBMIIAX, A€ HE B HEMONIMHAIBHUX TOJIMEPHUX CEPEIOBHUIAX BUCOKOI
B’s3kocTi. Lle craHOBUTH TpeaMeT po3ridy HponoHoBaHoi poGotu. Ilpu B3aemonii iasepHHX
IMITyJIbCIB  BUCOKOi I1HTEHCHBHOCTI 3 JpIOHOJMCHEPCHHMHU CEpPEIOBUIAMU BHHHUKAIOTH €(PEKTH
CaMOBIUIMBY JIA3€pHHUX ITy4KiB, IOB’S3aHUMX 3 TEIUIOBOIO [I€I0 JIa3epPHOrO BHUIIPOMIHIOBAHHS Ha
MikpouacTuHKH. Jlociimpkeno 1 3’sicoBano [1; 2], 1m0 MeXaHi3M ONTUYHOrO OOMEKEHHS B CYCICH3ISIX
BYIJICLIEBUX MIKPOYACTUHOK, BYIJIELIEBUX HAHOTPYOOK Ta (yJIepeHiB MOB’S3aHUM 3 MOSBOIO HABKOJIO
Harpiroro BYIJELEBOr0 MIKpO- Ta HAHOOO €KTA Mapora3oBoi 000JIOHKHU Y Pe3yJIbTaTi TEIUIONPOBIIHOCTI
Ta BUMAPOBYBAHHS BYTJICLIIO, 110 30UTbIIY€E KOSDIIIEHT PO3CISTHHS, @ BIMOBIHO 1 EKCTUHKIIIIO.

Po3risHeMO MoOJENbHMIT MeXaHi3M B3a€MOJil CBITJIONOTIMHAIBHOT MIKPOYACTHHKU 3
Ja3epHUM BUIPOMIHIOBAaHHSAM. BHCOKOIHTEHCHBHE Ja3epHE BUIPOMIHIOBAHHS, INaJaloud Ha
CYCTEH31l0 BYIJIELIEBUX MIKPOYACTHHOK, pO3irpiBae ix J0 BUCOKOI TEMIIEpaTypH, 3a SKOi BYTJellb
BUIIAPOBYETHCS 13 MOBEPXHI YaCTUHKU. J[0 TOTO 5K Y pe3ynbTaTi TeIUIONPOBIAHOCTI BiJl PO3KAPEHOTO
00’€eKTa, HarpiBaeThCs Ta BUMIAPOBYETHCS LIap MATPULI HABKOJIO YAaCTUHKHU. Lle 3yMOBIIIO€ yTBOpEHHS
B OKOJII MIKPOYACTHHKU TMapora3oBoi 000j0HKH (OynabOarikm). Iliciast 3aBepIeHHs J1a3epHOTO
IMITyJIbCY CTBOpEHa HHMM MIKpOOy/IbOalika OXOJIO/DKYEThCSI 1 IMOCTYNOBO 3HMKA€ BHACIIIOK
PO3YMHEHHS B OTOUYIOUMX [Iapax MaTpHlli. YTBOPEHHS TAaKOro CKJIAJHOTO LEHTPY EKCTUHKIII

Ll CIIPUYMHSE  TOSBY  ONTUYHOTO

c 0OMeKeHHS B CYCIIEH3I51X
A 1217 11 o G ]  CBITJIONMOITIMHATBHUX YaCTUHOK.
= e o ama” T Taka MoneNb 37aTHA TOSCHUTH Xif
S 1.0 ftetngs T T - KpUBOi HOPMOBAHOTO MPOITYCKaHHS
B~ 1 /./' - - HA  JIOBXKMHI XBWJII  JIa3€PHOTO

0.8 L 30y/DKEHHS KEeNTaTHHOBOI BYTJIEIEBO1
] o) | cycneH3li  3alexHO BT 103U
064 | nmasepHoro ompomineHHs (puc. 1).
[lepuri m’ATh TOYOK 3aJI€KHOCTI

BIAIMOBINAIOTh 30YIKEHHIO HU3bKOi
AN o 5 10 15 20 925 30 35 IHTEHCMBHOCTI — MPOIyCKAHHS HE
N 3MiHIOEThCs.  [lpm  mpoxopkeHHi

I mepuroro BUCOKOIHTEHCUBHOTO
Puc. 1. Hopmosane nponyckanns Tioa" aK @ynkyia 0osu - -
- IMITYJIBCY (NL =1) pi3Ko

JIA3epHO20  ONPOMIHEHHS O/ 8yeleyesoi CycneH3ii 6 SHIDKYETBCS [POIYCKAHHS, PO IO
Jcenamunogomy 2eni, oonacmi 30yodcenns. I — HU3bKO 3acBiluye  iHAYKOBaHE  Ja3epoM
inmencuste, 1I — sucokoinmencuene. Kpugi HOPMOSAHI HA.  yrgopenps LeHTPY eKCTHHKLL. [Ipu
NiHiliHe  NpPONYCKauHs, 30yOxcenHs 6 obaacmi 11 [POXO/DKEHH] HACTYIHHX iMITyJIbCiB
8i00y8anocy imnynvcamu pisHoi inmencugHocmi: 1 — 30y KCHHS [POITYCKAHHSI
40 MBm/cm?, 2 — 100 MBm/cam?, 3 - 330 MBm/cw®

El

3HWKYETBCS MOBUIBHIIIIE, 110
BUSIBIIIETBCS Y MPOCBITIICHH] 3pa3Ka.
Lle 3yMOBJI€HO TUM, IO BiJ IMOYJbCY O IMIIYJIBCY PO3MIp BYIJIELEBOi YACTUHKU 3MEHIIYETHCS 1 B
pe3yNbTaTi yTBOPIOETHCS LIEHTP EKCTHHKLIT 1e/1alll MEHIIIOT0 po3Mipy.
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HeratuBHuit edekt BUrOopsHHS (3MEHIICHHS pO3MIpYy B pE3ylbTaTi BUIIAPOBYBAHHS)
YAaCTHHOK Y BOJHHUX CYCIIEH311X MOYKHa HIBEIIOBATH, MOCTIHHO MepeMilnytoun cycnensito. OmHak y
JOBFOCTPOKOBOMY MEPi0/i 11e 0JHO3HAYHO MPHU3BEAE 70 Aerpaalii 0OMeKyBaIbHUX BIACTHBOCTEH
CycCIeH3ii.

SIKk MaTpuL0 MOJIMEepHOi CycreH3ii BUKOPUCTOBYBAJIM EMOKCUIAHUN MIaHOBHU OJIiroMep
mapku EJI-20. Jlns mpurotyBaHHs cycrieH3ii ()parMeHT BYIJICLIO 3aHYpPIOBAJM B MATpHUIIO Ta
NiJaBald TOCTIMOBHIA il Ja3epHUX IMIYIbCIB BHUCOKOI IHTEHCHBHOCTI 3 JOBXKHHOIO XBHIII
1064 um. VYV pesynprari abuAnii BYTJEUI0 YTBOPIOBAIUCS YAaCTHMHKH CYOMIKPOHHOTO pO3Mipy
o6mu3pko 130 am. Ilig aOnsmiero po3yMieTbCs BHMHECEHHs Marepialy 3 IMOBEpXHI 00’€kTa 3a
JIOTIOMOTOI0 BMITAPOBYBAHHS, PO3ILEIUVICHHS Ta IHIIUX IPOIECIB, MO HPU3BOAATH 10 €po3ii
NOBepXHi. [HTEHCUBHICTH JIa3€PHOTO IMIYJIbCY HpPHU NPUTOTYBaHHI BYIJIEIEBOi cycreHsii Oyna
(ikcoBaHOI0, 1032 ONPOMIHEHHS BH3HAYala KUIbKICTh CBITJIONOIIMHAIBHUX YaCTHHOK y CYCIEH3Ii.

SIKI0 'y BOAHMX CYCIIEH31IX BHCOKI JIOKIbHI TEMIIEpaTypd B OKOJII MIKPOYaCTHHOK
NPU3BOJSATH /10 BUIAPOBYBAHHS HABKOJIMIIHBOI BOAM, TO B CYCHEH3ISIX 13 CHHTETUYHHUMU CMOJIAMU
crioctepiraeTbes iHIMA nponec. ExcrpemanbHa Temreparypa 3a BiICyTHOCTI IPSMOTO JIOCTYITY KHCHIO,
CIIPUYMHSIE TEPMiYHE pO3KiIajaHHs (MMipoJii3) ONIroMepiB, 3 SKUX CKIAJAEThC cMoJja. Bimomo, mo B
pe3yabTaTi mipoJiizy enokcuaHux cmoi yrBoprorothes rasu (COz, CO, Hp, CH4 Ta iH.) 1 Henmertki
KapOOHI30BaHI 3aJMIIKK, SKI CKIQJalOThCS IMEPEBAXHO 3 BYIVICHIO | 3a IMEBHUX YMOB 3JaTHI
YTBOPIOBATH TMOPYBaTi CTpyKTypH [44]. JIOriYHO MPHUITYCTHTH, IO NPU HarpiBaHHI HAHOCEKYHHOT
TPUBAJIOCTI JIA3EPHUMH IMITYJIbCAMH BYTJICHIEBUX MIKPOYACTHHOK y PE3yJbTaTi TEIUIONPOBIIHOCTI Y
NPWIETIMX 10 YaCTUHKHU IIapax MOJIMEPHOI MaTpHili BinOyBaeThes mipoii3. ["a3omomiOHi mpomykTu
po3nagy MoJiMepy YTBOPIOIOTh T'a30HANOBHEH1 OY/IbOAIlKW, a KOHJIEHCOBaHI MPOAYKTU PpO3Masy
MOXYTb C(pOpMYBATH HABKOJIO MIKPOUACTUHKU OOOJIOHKY, 37aTHY MOTJIMHATH JIa3epHe CBITIO. Y Takui

CMoCi0 po3irpiTi YacTHMHKH CyCHEH3il

NIePETBOPIOIOThCS HAa CKIAJHI LEHTPU
- TOIJMHAHHS, IO  CKJIAJaloThes 3
BYTJICIIEBOTO spa | CBITJIONOTIIMHAIBHOT
00OJIOHKH, YTBOPEHOI 3  IPOJIYKTIB
posmany peyoBuHH Matpul. /1o Toro x B
OKOJI TaKUX LEHTPIB YTBOPIOIOTHCS
ra3oHamioBHeHi OynbOamrku. 3a  Takoi
mozeni [54] 3MeHITyeThCsl POITyCKaHHS
SMOKCHIHOI BYIJIELIEBOI CyCIIeH31l Bif
IMITYJIbCY JI0 IMITyJIbCY npu
BUCOKOIHTCHCUBHOMY 30y/IKEeHH1
L (NL>1, puc.2); 31 30UTbIICHHSIM 03U

1.0+ —¢

0.8 1 L

T—F 2,
0,74 |

0.6 t—mr———— — T

Puc. 2. Hopmosane nponyckanns T'iosa AK (pyHKyis
003U  1a3epHO20  ONPOMIHEHHA  ONsl  8y2leyesoi
cycnensii 8 enoKCuoHitl cmoini; obnacmi 30yodicenns’ [
— HUu3bKo iHmencusHe, Il — sucoxoinmencuene. Kpuei

JIA3epHOTO OMPOMIHEHHS 30UIBIIYETHCS
e(eKTUBHUI PO3MIp LIEHTPIB EKCTUHKIIII.

I3 maHux puc. 2 BUIIMBAE, IO
JUIS TIOJIIMEPHOT CyCIeH3ii BYTJeneBux

HOPMOBAHI HA JIHilIHe NPONYCKAHHA; 30YONUCEHHS 6 MIKpPOYACTHHOK ~XapaKTepHHH edeKT

oonacmi Il 6i06ysanoce  imnynbcamu  PISHOI  onrpuHOro OGMEKEHHS, a came: [pH

: .. 2 2

inmencuenocmi: 1 — 60 MBm/cm®, 2 — 540 MBm/cm IPOXOIUKEHH] BHCOKOIHTEHCHBHOIO
Ja3epHOr0  IMIIYJAbCY  MPOIYCKaHHS

cycrneH3ii 3MEHIIYeThCs i He BIIOYBa€eThCs MPOCBITICHHS CYCIEH31l NpU MPOXOJHKEHHI HACTYIHHUX
IMIY/bCIB 3 BUCOKOIO IHTEHCUBHICTIO; 30Y/PKEHHS JIa3epHUMHM IMITyJbCaMM BHILOI1 IHTEHCUBHOCTI
MPU3BOAUTH 710 30UTbIIEHHS TIOTJIMHAHHS CYCIIECH31I.

JUis BU3HAYEHHsI TPUBAJIOCTI pejakcalii 1HIYKOBaHMX JIa3€pPHUM BUIIPOMIHIOBAHHSAM 3MiH
(eBoxromii LEHTPIB ©KCTHMHKIII) pEeCTpyBalM KIHETHKY TIPOMYCKAaHHS CycleHsil (3al1exHICTh
IPOITYCKaHHS CKaHYIOYOro JIA3€pHOIO NMPOMEHIO BiJ TPUBAIOCTI MPOXOKEHHS Kpi3b CYCIIEH3II0
OJIMHUYHOTO BHCOKOT IHTEHCHUBHOCTI IMITYJbCy 30y/KkeHHs). JIOCHiAMIM KIHETHKY MPOIYCKaHHS
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BYTJICLIEBOI cycrien3ii y BoaHil (kpuBa 1 Ha puc. 3), xenaTuHOBii (kpuBa 2 Ha puc. 3) Ta SMOKCHIHIH
(kpuBa 3 Ha puc.3) MaTpUIX 3a KIMHATHOI TeMIepaTrypud, MOMEHT MPOXO/KECHHS OIWHHYHOTO
JTa3epHOTO IMITY/IbCY 30ypKeHHs i3 iHTencuBHicTIO lo = 100 MBT/cM Ha prc. 3 MO3HAYEHO CTPLIKOIO.
VY pe3ynbTati JOCHIIKEHHS KIHETUKH MPOITyCKaHHS AIMIUIM BUCHOBKY, IO pelaKcallis iHIYKOBaHUX

S 1.0

05L—ri —_——

1‘0-\11

0.5 Ly —rr

b

0.5

(98]

PP

0.0

T T
1E-3 0.01

Puc.

3. Kinemuxa nponyckanus 8yeneyegoi

cycnensii y 600i (kpusa 1), osrcenamunosomy 2eni
(kpusa 2) ma enokcuoniu cmoni (kpusa 3).

Momenm  npoxodoicenHss 1a3epHO2o

HAKA4Y)YBAHHA NO3HAYEHO Cmpi]lKOlO

IMRYabCy

Ja3epHUM  BUINPOMIHIOBAHHSAM 3MiH Yy
BOJIHUX CYCIIEH31SIX BiIOYBA€THCS MPOTATOM
~ 100 mc, MIPOITYCKaHHS €MOKCHU/IHOT

CycreH3ili B TakoMy YacoBOMY MacIITabi
3MIHIOETBCSI HEICTOTHO Ta TIOBEPTAETHCS 10
NoYaTKoBOro piBHs Brpoaonx 8-10 c. Taka
TpUBalla pelakcaiis HaBeICHUX 3MIH
pobuts  HeMOAU(DIKOBaHY  EMOKCHUIHY
BYIJICLIEBY CYCIIEH31I0 HE3aCTOCOBHOIO IS
noOymoBM Ha il  OCHOBI  ONTHYHHX
oOMeKyBayiB.

3 METOIO MO (IKYBaHHS
JOCTIHKYBAHOT ~ €MOKCUJIHOI — BYIJICHEBO1
cycreHsii Tak, o0 CKOPOTHTH TpPUBAIICTh
penakcarii micis 30ypKeHHs, JOCTHKYBaTU
3MiHY  KIHETUKH  IPOMYCKaHHS  TakKoi
cycreHs3ii 3a migBUILeHHs ii Temnepatypu. Y
pa3i BUKOPHCTaHHS TAaKOr'o COCO0Y ICTOTHO
MIPUCKOPIOETHCST TIOBEPHEHHS MPOITYCKAHHS
JI0 TTOYATKOBOTO PIBHSI MICJIsSI ONMPOMIHEHHS,
ase ToTpedye po3irpiBaHHsA CycHeHsii 10
temneparypu 50-60 °C, mo Oe3CyMHIBHO €

HEJIOIIKOM.
Ak iHmMUMNA cnocid Momgudikamii
CyClieH31l BHKOpPHUCTOBYBAM JIO/JaBaHHSI

po3uMHHUKA (aleToHy) 10 eMOKCHAHOI
BYyTJeneBoi cycrnensii. Ha puc. 4 mokazaHo
3aJIeKHOCTI Mepepi3y pPO3CIAHHSA Ta3oBoi

OyabOAIKN Bil TPUBAIOCTI MPOXOmKeHHs iMmymbey 30ymkenns (lo = 90 MBr/cm?) mwms umcroi
BYIJICLIEBOT €MOKCUIHOI cycreH3ii — kpuBa 1 Ta cymileil emokcuaHoi cycreH3ii 1 po3UYMHHMKA 3
00’eMHO0 #oro yacTkoro B cymimii: 14,2 % (kpusa 2), 16,6 % (kpusa 3), 25 % (kpuBa 4).

2

cM

8 4 1
: -I\—NM‘_‘
e
X

QO
=
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o 4

0.0 02 0.4 0.6

o

Puc. 4. 3anexcnocmi nepepizy poscisinua Oyivbawiku 6i0 mpueanocmi 6 CyYCneH3ifx i3 pi3HOH
yacmunoilo posuunHuka (ayemony); a — Kpuei Oasi 3pA3Ki6 3 PI3HUM CNIGGIOHOWEHHIM 00 €Mi6
po3uuHHuKa ma o06’emie enokcuonoi mampuyi: 1-0 %, 2 — 14,2 %, 3-16,6 %, 4-25 %; 6 —

noyamxo8a OLNIAHKA 3ANeHCHOCI
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[Tepexin Big MoMaHHS KIHETHKH SIK 3aJIKHOCTI MPOIYCKAaHHS 0 3aJIEKHOCTI Mepepizy
PO3CISIHHSL Bl TPUBAJIOCTI 3yMOBJICHO HEOOXITHICTIO MPU MOPIBHAHHI KPUBUX BPAaXOBYBATU pi3HI
KOHIICHTpallii CBITJIONOTIHHAIBHUX YaCTUHOK Y CyMIIlIax.

I3 Burnsagy KpuBHX Ha pucC. 4 CTa€ 3p0O3yMiNO, 10 BBEACHHS PO3UMHHHUKA CYTTEBO 3MIHIOE
MOBENIHKY CyCleH3ii npu 30y/KeHH1 JIa3epHUMHU IMIYJIbCAMHU BHCOKOI 1IHTEHCHBHOCTI. OcTaHHE
0co0MBO BUIUTHMBAE 3 puUC. 4, 6 (mopiBHsHHS KpuBKX 1 Ta 2). Y cymimli cycneHsii i3 pO3UnHHHUKOM,
MOPIBHSAHO 3 YUCTOIO CYCIEH3IEI0 3MIHIOETHCS XapaKTep 3aJeKHOCTI Mepepi3y pO3CiIOBaHHS Bif
TPHUBAJIOCTI — CTPUOKOMOAIOHE 301JbIIEHHS PO3CITHHS NPU MPOXOHKEHHI IMIYNbCy 30yHKEHHS
MUTTEBO 3MIHIOETHCS HA MOHOTOHHE, Ha0araTto MIBUAILIE MOPIBHIHO 3 CYCHEH3i€l0 0€3 TOMIIIOK,
3MCHILIEHHSI TIepepi3y pO3CITHHSA, IO 3a JeCATKU-COTHI MUTICEKYHJ 3alie)kKHO B YacTKH
PO3YMHHHUKA MOBEPTAETHCS 10 BHXIMHOTO (HYIBOBOIO) pIBHS — IHIYKOBaHa Jia3epoM OylibOarika
pPO3UMHAETBCA. BUIIISI KIHETHMKM NPOMYCKAaHHS 3acBiguye, IO JOJAaBaHHA Majoi YacTKU
PO3UMHHHKA 70 €TMOKCUIHOI CycneH3ii poOuTh ii MOBENIHKY MpH Ja3epHOMY 30YIKEHH1 MOI0HOI0
JI0 TIOBEIIHKM BOJHUX BYIJICLIEBUX CYCIECH3IH.

Ha ocHOBi1 BHKIJIaJIeHOTO BHIIE JOXOJUMO BHUCHOBKY, L0 CYMIII CYyCHEH3ii BYIJeueBUX
MIKPOYACTUHOK Ha OCHOBI €MOKCHJIHOI CMOJH 3 PO3UYMHHHKOM € 0araTooOiIsiiounuM 00’€KToM 3i
3HaYHUMHU OOMEXYBaJIbHUMHU BJIACTHBOCTSIMM Ta HETPUBAIICTIO peflakcallii HaBEACHUX JIa3epHUM
ONpoMiHEHHAM 3MiH. Taki 00’€KTH MO’XHa BHKOPHCTOBYBAaTH 3 METOIO IMOOYIOBH ONTHYHHMX
oOMeKyBayiB /7Sl Ta3€PHOTO BUIPOMIHIOBAHHSI HAHOCEKYHIHOT TPUBAJIOCTI.

H3yuenvr ceolicmea onmuuecko2o O02pAHUYEHUs BOOHbIX U INOKCUOHBIX CYCHEH3Ul
VenepoOHbIX MUKPOUACTUY, NPOOOIHCUMENbHOCTIb DENAKCAYUOHHBIX UBMEHEHUl Nocile 1a3epHO20
001yuenUs YenepooOHoli CYCHEeH3UU Ha OCHO8e INOKCUOHOU cmoabl. OOHapysceHo, umo 0odasneHue K
9NOKCUOHOU CYCNEeH3UU PACMEOpUmens Yiyyuidem ee O02paHudyumenbHvle ceolicmea u oenaem
NPUMEHUMOTU 011 NOCMPOEHUs. ONMUYECKUX 02PAHUYUMeNel.

Knwuegvie cnosa. onmuueckoe ozcpanuuenue, CYCNeH3usi Y2l1epOOHbIX MUKPOUACMUY,
NOTUMEPHAS MAMPUYA, HAZPEGAHUE TIA3EPHBIM U3TYUEHUEM.

It shows the optical limiting properties of water and epoxy resin suspensions of carbon
microparticles. The study of relaxation time after laser irradiation of epoxy resin carbon
suspension was made. It was found that the solvent addition to the epoxy suspension improves its
limiting properties and makes the following mixture applicable to construction of optical limiters.

Key words: optical limiting, suspension of carbon microparticles, polymer matrix, laser
irradiation heating.
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