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HCCJIEJOBAHHE CO, PETEHEPATHBHOI'0 YCHIIATEJIA
C IITASMEHHBIM 3EPRAJIOM

B. B. Anoasonos, K. X. Kasaxos, 0. A. Mlaxup

Cospande nasepa ¢ 3epKAIbHAIM IIa3MEeHHHM 3aTBOPOM [!] OTKDPALIO mePCHOEKTHBEL IPHMEHE -
HAA Na3epHOA MIa3Mbl B TeXHUKe MOIIHHX HMOYIbCHHX Ja3epos. B paGorax [?» 3] masepmas
mIa3Ma IPAMeHAIAch B RaYecTBe OJHOTO U3 3epraix pesomaropa GO, masepa. B (2] poas mrasmen-
HOro 3epkaxa (II3) BHOOIHANA TBepAas MAMEHb, IOMEIIEHHAA B POKATIBHOK MIOCKOCTH PoKycH~
pyomero 3epkana. Careax cBoOofEOR remepammu axeKrTpomoHm3anmonHOoro CO, ;azepa ¢ sHep-
rzeii 250 I u amepTypoii 10 cM cofieprax MMy TbCH RIMTONbHOCTHIO MeHee 1.8 Bc. B [3] uccumego-
Baxca TEA CO, nmazep ¢ aHeprueit Ko 24 I m paGodeir amepTypoit 2.5 cym. II3 pesoHaropa GhLIO
06pa30BaHO JIMH30BO-3¢PKANBHEIM TeIeCKOIOM, 3aMOJHAEMHM DAa3IHIHEIME Trasamu. VExeRnaa
B €r0 Pe30HATOP UMOyIbCa NIAATEIBHOCTHIO 2.5 HC OpHBeJa K IeHePANMU Iyra HMOYJIBCOB AId-
TeIbHOCTBIO MeHee 1 Hc.

B macrosmeit pafoTe uccaefoBaicsa pekaM pereEepaTuBHOr0 ycmirerusa CO, Tasepa ¢ amepry-
poit 20 cM, paboraomero B yCIOBUAX jKecTKOE obparHo#r cBasm fc II3, ¢ menslo co3gammsa
CO, peremepaTHBHOrO [ycumdrels CyOHAHOCEKYHJHHX HMOYyJIbCOB C 3Heprueif u3nyYeHAs
1 gx.

B sxemepamente CO, 1asep ¢ anepTypoi 20 cM & sHepruei m3nyderns ~ 1 k[x padorar B pe-
J{UMe DPEereHepPATHBHOIO YCHISHAS KAK I[yra HAHOCOKYHAHHX HMIYXbCOB [%], MEMeKTHDYyeMOTO
B Pe30EATOP, TAaK K Uyra, orpaxensoro ot I3 (puc. 1). Tako# pe;KAM TOCTATANCA MyTeM COBMeMIe-
HEA ONTHYECKAX OCeit PereHepATHBHOrO ycHuuTexs ® II3, KOTOpoe COCTOANO H3 chepmyecroro
30pKaNa (pafguyc KpEsE3HE 0.8 M) ¥ MAMIEHH, IOMEIIEEHOH B BAKYYMHYI0 KamMePy BOxasu doxans-
HOIf IIIIOCKOCTHE 3epKata. Pagmyc GOKANBHOrO HATHA ONPOJeIATICA BeIWIAHO monepednoit chepu-
wecKo# afeppamum 3epKana, mo omerre ~0.8 mm.

B paloTe mcmoapaosanach cepudeckas MANCHs § U3 CTANH JuameTpom 45 My ¢ nuddysmHo-
OTpaMaomei moBepXHOCTH0. OTparKeHHEOE 0T MUIIEHE M3TyIeHHe BO3BPAIANOCH B TeleCKOMEIe-
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cxnii pesomaTop 2 ycummrens (muumEa 8.6 M, KoappuimenT yseauucHus 2.1), rne mo IucieHHOH
onenxe [®] mpoxoxmio gepes akTuBEYI0 cpexy I 16 pas u 3aTeM CHOBA II00aa:10 Ha MumIeHs. Yacts
H3Iy9eHNA OTBeTBIANACH WIOCKOMapamIebaoil miacturoil (NaCl) i manpasasnaack Ha doTompuem-

"
6
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Puc. 1. Cxema CO, — pereHepaTHBHOIO YCHJINTENA C IIA3MEHHAIM 30 PRAIOM.
1 — axkTuBHAA cpena CO. Jasepa, 2 — TelleCKONMYeCcKUit pe3oHaTop, 3 — onTudeckue okHa (NaCl), 4 — uHmex-

TApyeMOe HsjydeHUe, 5 — GOJOMETp, 6 — BaKyyMHasA Kamepa, 7 — (QOKYCUPYIOLIEe 3epPKalo, &8 — MUINeHb,
9 — oTOmpUEMHUK, 10 — ocyafurenb, 11 — MOTJIOMPIOMAS 3arJYINKA.

mok 9 tama OIP-1 (paspemerue 0.3 Hc). Permerpauus CUIHAJOB IaJaloLiero ¥ OTParKeHHOTO
or 113 mamydenus ocymecrBiaiack Ha ocuumirorpade «Tektronix-7104» (moaoca wacror 1 I'Tm).
OHePrusa WBIYUCHHS YCHIMTENS KOHTPOJMPOBANACH IPOXOLHEIM GONOMETPOM 5, MORKIIYCHHEIM
K Mocry comporuBieHmil. Omm0Ka u3MepeHHMH SHeprud He OpeBHmana 15 %.

a

L.

ZMHCIIIHHHHH _

Pze. 2. OcomimorpaMMH AMOYIBCOB HM3NYUCHHS.
a — pexuM cBOGOMHOM renepammm jasepa; 6, 8 — PEKUM pPereHePATEBHOTO YCUTIEHUA.

OHTEMaJIBHQG O0JI0)KE€HHe MUIIEHW B KaMmepe OOpenesIAIoCh dKCIePUMEHTAdbHO: Ba6monanca
CHI'HAJI OTPaKeHHOI'0 OT MHINEHH U YCUIEHHOI0 aKTHBHOMK cpemox H3y9eHN A 0PN PA3HEIX IOJIOe-
- HAAX MHIIEHH B yCIOBHUAX OTCYTCTBUSA HEKeKTHPYEeMOI0 B Jladep MBIy4eHHA. BC-JIGJIOTBHG OmeBHH
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OPOROBLHEIX MOJ Pe30HATOPa CUrHAM CBODOJHON reHEepalUd COAEP:Kal aMIIUTYNHO-MOLYIHEPO-
BaHHKE HAHOCeRYHIHBE UMIYIbcH. B [2] mokaszamo, 9T0 B OmpefeIeERNX YCIOBUAX KOIPPUImenT
orpakenua 0T I3 HaAHOCEKYHTHEIX HMMIYJIbCOB MO:keT GHITH B 2 pa3a GoXbmIe, WeM IJiA cIydas
IMMHBLX UMOYJIbCOB. JlaBHEI SKCIEPUMCHT IPOBOMUICS IIPH JABICHNE B Kamepe 2 1072 M PT. CT.
[Ipn DONOMKEHMI MUNIGHd OTHOCHTEIHHO (OKAJBHON MIOCKOCTH (HOKYCHpYIOINero 3epkaxa 7,
KOrJa paccTosHHe [0 3epKaja IIpeBHIIAN0 POKYCHOE paccTosgHWe Ha 1 ¢i, GHII 3aperMcTpUpoOBaH
IyT BaHOCEKYHIHBIX IIMIYJIbCOB, OTParkeHHKX 0T [13 1 ycmiIeHHNX B aKTEBHOII cpeme (puc. 2, a).
Hexoropeie HUMOyIbCEl I[yra NIpeBBIOANI [0 aMIUINTyde OHRK CHIHAJA Iafaollero u3ny-
YeH1 .

B manemeiimey masep paforas B pexUMe PereHepAaTHBHOLO YCHIEGHWS Uyra HAHOCEKYHIHHX
winyabeos [¢]. Byey HaskBaTh HMIYIGCH Iyra Ha BHXO0JE PereHepAaTHBHOTO YCHIHTENA NepPBAI-
moivit {puc. 2, 6). Orpamennsii or I13 1 ycuieHHbT aKTHBHON cpeoil CHTHAM COEePIKAT BTOPHI-
Hble MMIOYNBCH AauTenbHOCTHI0 0.6—0.8 He. M3MepeHHEIe BENWIHHH FIUTEIHHOCTH MMIYIHCOB
COOTBETCTBYIOT NPeAeJIbHOMY 3HAYeHAIO pa3pemeHus QPOHTOB HMIYIbCOB HPMMEHSEMOI ammapa-
rypoii (0.3 BC). Bropnuasre ©MIyIbCH ORIM cEBUEYTH Ha 20 HC (YZBOGHHOE BpeMS HPOXOMICHEA
U3JIY9eHAs OT YCHINTENA KO MUMEHH) OTHOCHTEIHHO IEPBHUHKX UMIYIBCOB JIUTEIBHOCTHIO 2 HC
(pnc. 2, 6). UmcaeHHAs OMeHKA IIONOCH JacTOT ycmiueHus HasA cvecE CO, : Ny : He=1:1:3
mpu naBieHmd 1 at™, coriacHO [®], maeT BenmdumEy 4.2 I'T'm. AKTHBHAA Cpefla ¢ TAKOH HOJIOCOM
OJUKHA YCHIMBATH UMIYIbeH ¢ ¢porTaMm ~ 0.1 He. CienoBaTeIbHO, MOKHO IONAraTh, 4TO IAH-
TEIABHOCTh CYOHAHOCEKYHMHEIX UMIYJIHCOB IO HOLYBHICOTE t Haxogurca B mpemenax 0.2 < © <
< 0.8 mc. KoHTpacT HAHOCEKYHAHHX W CyOHAHOCEKYHAHEIX MMIYJIBCOB B LIyTe IO OTHOMEHHIO
K OBy YCHICHHOTO CIIOHTAHEOTO m3nydcmua npessman 300 : 1 (wsmeperma mpoBOREIECH Ha OC-
muanorpade «Tektronix-7104»).

BropudHHe CyOHAHOCEKYHJHEE MMIYIbCH CTabMIbHO HAOMIOJAIECH IPHA BapHATEAX INIOT-
HOCTM IHEPTHH U3IydeHus &, mafaomero Ha Mamess, oT 10% go 3.4-10% iw/cm?. B ykasamHOHX
obnacty &, KAk MOKA3aly M3MepPeHMs, DHePrud H3IYIeHAd YCAIUTEId He MEeHANach OT HMIyIbCa
K HMILYJIbCY IIPIL OTKPEITOM ¥ HEPeKPEITOM IOrJIOIaomeit saraymxo# 11 oxEa KamMepsl. T0 03HA-
uaer, 4T0 KoadpduumenT orpaxerns R or II3 B ameprypy QOKycHpyHOmero 3epKajia He3HATATENb-
HEL(T; coryacHO (2], ecam yd9ecTh HOTpEmHOCT: m3Meperuit ameprum, 0.05 < R < 0.15. Jlaszep xa-
paKTepE3yeT IpOu3BefeHHe KOIQPUIEenTa yCHIeHWS CIaforo CUrHANA HA SIHEY AKTHBHOR
cpeqw ~5. B pesyabrate (pEc. 2, ¢) aMIUIUTY/a CyOHAHOCEKYHAHRX HMIYIBCOB HOCTHralla 3HATe-
HHil, XapaKTePHHX I HePBAYHEIX EMIYIbCOB.

HanGomxemeil aMIINTY/AH BTOPATHEE EMIYIbCH TOCTUTAJIH OPH JaBICHHE BO3TyXa B KaMmepe
MeHee 25 MM PT. ¢T. Y MeHbIIeHEe AaBIeHMsA JO 71073 MM PT. CT. KATeCTBEHHKX H3MEHEHMH He BE-
ssui0. TIpH FaBITEHIIT Gopmme 25 MM PT. CT. B KaYeCTBE 3ePKaja, BAAAMO, HAYAHAL PaGoTaTh MIas-
MeHHHIL cJI0H He Ha MUIIGHH, a Iepef Heif, Pacceusast U HOTIOMAas u3aydende. A mposepru Osuta
yhaleHa MameHb. UTOOH NOMYdETH 3aMETHOe OTPajKeHME OT Ja3ePHOM MIasMH, HOTPe6oBaloch
yCTAaHOBHTH AaBieHue B KaMepe BEme 0.5 arM. BTOpEYHEE EMOyIbCH MMEIHM aMIIATYNY CyIe-
CTBEHHO HEUKe, UeM IepBUUHE, KAK U B CIydae C MENIGHbIO IPA HABAEHRAX BhIIE 25 MM PT. CT.,
YTO HOQTBEPKUIO BHUICIPHBEJCHHOE IPOAN0NO0KEHHTE.

[lonygennse Pe3ybTaTH HO3BOJANT Ipefno:xuTh cxemy CO, pereHepaTHBHOIO YCHIETENLA
CyGHAHOCEKYHIHHX IIMIYI6COB ¢ dHepruelr mamywerds ~1 x[x. Hua sroro meobxommmo II3,
manprmMep, tana [3] Beecrz B pesoEarop TEA CO, masepa, reEepEpYHIIEro Nyr HAHOCEKYHHAIX
UMIYA6COB NIA MEKOKIEA B yCHIUTeNb [4], TOrfa MEMEKTHDyeMble MMIIYIBCE CTAHYT cyOmaHO-
CeKYHIHHMEA. DTO TO3BOJUT NOTYIATH HA BEIXOJE YCUIUTENA LyTr cyGHAHOCEKYHIHKX AMIYJIbCOB
¢ smeprueit usnytenus ~ 1 /. Ilpn peammszannn ucciaenoparHol Mmofenu 113 ma MeHbIeil amep-
Type HIfA COXDAHEHHS ONTEMAIBHOTO 3HAYEHEA & Heo6X0IMM0 IPHEMEHATH ONTHYECKHE BISMEHTH
¢ BeInImEOH momepedHoil chepmaeckoil aGeppanmm me Gomee 100 MEM.

TakmM o6pasoM, IOIYYeHO YCTOI9ABOe YCHISHZe cyOHAHOCEKYHIHEX HMIYIBCOB C IIO-
mompi0 13 B CO, pereHepaTUBHOM YCHIUTENE C amepTypoil 20 cM IPHE JAABIEHUH AKTUBHOK CPejEl
1 ary. Ilpemmoskema cxema CO, pereHepaTHBEOTO YCHIMTONS cy0HAHOCEKYHIJHEIX HMIYIbCOB
¢ smeprumeir ~1 wIm.
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