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AHHOTAILOMKA

SKCHeDHMEHT BHIOJHEH HE SJIEKTPOH-IIOSHTDOHHOM HAKOINTEJe
BANl<4 c oomourk xerexropa MI-I., KannGpoBKa SHEPIHH NYIKOB
OCYIEeCTBIANACE METONOM DPe30HAHCHON NenoAApHM3aliR, 970 [OOSBOJM~
JIO HA NOPANOK [NOBHCHTHL TOYHOCTH MSMEDEHMA MAacCH. JIoXy4eHO CJe-
Iynnee BHAYEHHE MACCH -MeB30Ha:

M = 9459,7 * 0,6 MsB.

%) lpencrasnero Ha 21 MexnyHapomHyn RoHJeDeHI®D MO JHSHRE
BHCOKMX sReprwi, [apex, 1982 r.



I. METOI PESOHAHCHOR IEMOJAPUSAINM

JlanHag padoTa ABIASTCS IPONOJKEHHEM IHKJA SKCIIEPEMEHTOB
IO IPEIMSHOHHOMY HSMEPeHND MACC YACcTHI|, BHIOJIHEHHHX B HAmeM HH=-
CTHTyTe HA BCTDEUHHX SJEKTPOH-TOSHTPOHHHX IyURAX METONOM Deso-
nancHOf jenoiapusame /I-6/. Meron paspadoran B 1975 romy /I,2/
¥ OHJ HCHOJAB30BaH Ha Hawxomurese BOII-2M ;:ma namepeHnjl macc @ -
wesona /3/ , sapmmerHsx /4/ u HetirpemsHux¥) KAOHOB, & HOSKE Ha
naxomaTene Bollll-4 misg mamepeHus macc W- n W'~ mesomos /5,67,

OCHOBa METOI2 PeSOHAHCHON JeNoJAPHSAIEY SaKI0IAeTCA B M8-
MEDEHEM YACTOTH OpellecCHM CIHHA SJISKTPOHOB 94 BOKPYI' HampasJe—
HES BEOyWEro NOJA HaKOoIMTexd, JacToTa NpelecCHH

Q=wo (1 + Y-/ ),
rie (o - 98CTOTA OOpaleHEA NMydYka, Y - pelATEBHCTCRER darrop
AIeKTPOHOB, 'f'd/ﬂa ~ OTHOWEHHe aHOMAJPHO# ¥ HOpMankHOR wacTed
MATHITHOI'O MOMEHTa BJeKTpoHA., YacToTa ofpameHHA aa.uaemca BHEMN-
HEM PeHepaTopoM E HSMepgeTcs ¢ TOUHOCTER BHIE 1075, Dan usMepe—
HAA 9ACTOTH NpeleCCHH (]l mcmoassyeTcs pesonaHCHOe BosjeficTBEe
BHCOKOYACTOTHOT'O MAIHHTHOI'O IOJA HE NOJAPH3OBEHHH{ mydok., IIpH
COBIANEHAR YACTOTH BHENHEI'C IOJAA C YAcTOTOf NpemecCcHH CIHMHA Iy-
YOK JenoJApH3yeTcd. PHKCHDYA $axT NenoJApHSaIEH, MH MOXEM H3Me-
DETH YACTOTY NPENeCCHH X TeM CaMHM IPOM3BECTH 2CCONDTHYD Kaaus-
POBKY SHEDPIHE HaKOIMTEJd.

MeTor MOSBOJNAET HSMEDHTEL CPEOEDD SHEDIHD BJASKTDOHOB C
omuORoii CymecTBEHHO MeHbieil sHepreTEYeckoro pasépoca nyuxa. Jle-
JIO B TOM, 9TO CHHXDOTDOHHHE KOJEeO8HWA YaCTHIH HNDPUBONAT K MOLY-
JATEYE 9ACTOTH NPENEeCCHE ¢ YacTOToll CHHXPOTPOHHHX RoJeCaHH# Wy .
B CHERTpe CIMHOBOT'O IBHKEHHS, KPOMe OCHOBHOH JIMHEM, CONEDRHETCA
Hadop INOMOJHHUTEJNBHHX JHHH{, OTCTOAMX OT OCHOBHO# Ha BeJHIMHY
Iwn Wy( h - nexoe), loze B menoiApASaTOpe CAELYET BHOHPATH
IOCTATOVHO CJACHM, Tak 4YTo0H YacTHIZ 538 BpeMd IenOJApH3aIMH
COBENNE CONBNOS YHCJO CHHXPOTPOHHHX KONeCaHWi.

lixpwra OCHOBHO# JIMHMM B JAHHOM SKCISDEMEHTE OIpeleNdrach
IJIaBHEM O6pasoM KBAIPATHIHO# HeJmHe#HOCTED Bemero MATHETHOT'O
IOJIA HAKOIMTENA H cocraniana all 42 £ 107° , 970 B 50 pas

MeHBIIE PHEpreTHYecKoro pasdpoca myuxa. [IyabcammM MArHHTHOIO IO—
1A He npepmmesm 10,

%) l.M.Bapros u 1p. (OyneT OmMyGAHKOBaHO).,
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1. ANMAPATYPA

OKCIEDEMOHT BHIOJNHEH Ha Haromurexe BIll-4 /7/ ¢ nmomompp

xerexropa M-I /8,9/. MsMeparoch ceveHEe IpONECca
e = Y — hadr,

gak QyHKIAA SHEDPI'EWH HAROIATEJA. |

Ha pHc.] nmorasaHa CXema SKCHeDEMeHTa. MarmMTHOE IHOJNE Ke-
PEKTOPE HATDABIEHO NePHSHIAKYJIAPHO IMIOCKOCTH OpOHTH HAKONETEJNT,
yroJ MOBOPOTA ODOHTH B JeTeKTOpe 16°, BeawdEHE TOJNA COCTABIANE
B pamyoM sEcmepmuenre 10,5 xI'c. B TpErrepe m 1ji analusa CO0H-
TEl ECHOMBSOBAJNCE KOODIMHATHHE KEMEDH, CIMATRLLMMONHEE CYeT- _
YNKA B JHBHeBO-NIpOJexHHE KaMepH.

Jlis ESMEDEHES CBeTHEMOCTH MCIOIB30BAMHCH HPOLECCH ORHOKpAT-
HOT'O TOPMOSHOI'O RSJYIEHHAR W YNPYroro PACcCefHHs HA MAMHG yIJH.
SaMeTHM, YTO B DeaJbHHX YCJOBHAX IKCHEPEMEHTa LIA pacyeTa cede—
HES OJNHOKDATHOr'O TOPMOSHOTO HBJYJYEHHS HEJb3A IOIB30BATHCH ol) " g
AEME PopMy/aME, HeoCXONEMO yUMTHBATEH afperT odpgsgnm GOJBITEX
MPEIEJBHEX NApaMeTpOB HONEPevHEM DPasMepOM mo:aI ée*rnufpan:ﬂﬂ
HOTOHOB OXHOKDATHOI'O TOPMOSHOI'O M3Jy9EHHA TPOM3BONRIACH CUETIHE~
gaME H8 OCHOBE HONECTOrC HATDPHA, DPACHONORSHHHMA OT MECTa BCTpE-
un Ha paccrosHEM 10 M B OVISKTDOHHOM M MOSHTPOHHOM HAIPABJICHAAL .
[leper CYETYHKAME CTOANM CBHHIOBHE IIACTHHH poymEHOR 7 MM JUIA
SAUTH OT CHEXPOTPOHHONO E3AydeHmd. llopor perHCTpAruH PoTOHOB
cooTapmsor 400 MsB, cropoers cuera 100 I OpM CBETEMOCTH
1.10%0 cm'zcan'l, yposens Jona 0, I%.

CoGHTES yOpyroro €'¢ — paccesHEs PEerMCTPHDOBAINMCE CITAH-
TRLIATHOHEEMY CYOTINKAMA, DACHOJNOXRSHHHME CHASY X CBEPXy OT Op-
GHTH, IMANASOH YIVIOB pPerECTPalHEd I5-35 mpan. Gnopocﬁoaqezg anI
sHeprEx 4,7 T'sB cocrapiama 22 IH OPE CBOTHMOCTH R 103 cM “CeK
sesamES (oHa cayuafimmx cosmamennl 50%.

TaxmM oGpasoM, ESMEpeHHe CBETHMOCTH IDOESBONMJIOCE TDEMA
HESABECHMEMY CHCTEMAMY, H3MODANIMMA ONHOKDATHOE TOPMOSHOe H3Jy-—

Jenme B SJASKTDOHHOM ¥ MOBHTPOHHOM HANPABIEHHAX ¥ paccedHWe Ha
MeJHe YIVH. CTACWIBHOCTH OTHONGHWSA TPeX MSMepeHHH CBeTHMOCTH B

revexHe SKOIEDMMERTa Jegals B mpemens 5%,

?nin

. VIBMEPEHME YACTOTH ITPEECCHM CIVHA

Iia ASMepeHWs MOJAPHSAIWE HCIOJB30BAJOCE IBA METONa, OCHO-
BAHHHX HA OFHOM M TOM X (H3EYeCKOM SBJEHHH - [HPKYJIAPHO IOXAg-
pE30BaHEHHe (OTOHH IPE DACCeSHHE HA38] HA NONePeYHO NOJIAPHSCBaH-
HHX SJEKTDOHAX JapnT B YIVMIOBOM pacupeleNieHHE acHMMeTDHD "BBepX-
BEma" /10/. :

B nepsoM Mamne*) HCHOJB30BAJCH HSBECTHHE cmocol pacces—
HUA cBeTa OT Jasepa /10-I2/. Bun npudeHeR TeepmoTerxsHEd (YAG)
Jasep B PexmMe YIBOSHHA YACTOTH. J[UIMHE BOJHH ECIOJB30BAHHOTO B
oKCIeDHMEHTe JasepHoro msaydemms 5300 R, cpemHaa MomEOoCcTs I BT,
yacroTa nopropeEms 10 kln, IMMTENRHOCTE MMIIyIeca 70 Heek., A
YCTpPaHEHMA CHCTeMATHYEeCKNX OMMOOK IMPKyJIApHas noJspmsaimsa oro-
HOB TOOYEPEeNHO HSMEeHANACH C IpaBofi HA Jesyw ¢ uacroTo# 5 T,
PermeTpaimq paccedHHEX (QOTOHOE IPORSBONWIACE HPONCDIMOHATBHOR
ramepofi, mepexa koropofi cToAN BOJBPpPaMOBHII KOHBEPTOD TOJMMHOM
» 1 X, . 3a xaMepoil cTOAN CcUeTUHK HA OCHOBE fomEcToro HaTpha. Ilpm
CTeMeHE NOVIADASAIMA ONyYKa 2JeKTpoHOR 0,8 ReJHMYMHA aCHMMETDHH
A= (sBepx~pHEs) / (BBepx+BHE3) cocramiama 1,3%. CrarmcTHIecKas
ommoKa NpE TOKe myuxa 3 MA cocrapiama 0,2% 54 BpeMd HSMepEHHA
150 cer. :
Bropoii METDJJ.E'E) Pa3BAT B HameM HHCTATYTEe H BOEPBHE IpHAMEe-—
HEH B JAHHOM SKCIepMMeHTe. DBMecTO JasepHOI'0 CBeTa 3IeCh HCIONE-
3yoTcA (OTOHH CHHEXDPOTDOHHOIO HSAYYeHMA OT BCTDEYHOrC HydRa, KO-
TOPHE I'eHepHPYDTCA B MarHmTHOM moyie MI-I. HaBecTHO, YTO CHHXpPO-
TPOHHOE HBJAyYeHHe NONIAPESCBAHO, NONAPHSAIMA 38BECHT OT HAIpaB—
JIEHHA IBAXCHHA GOTOHOB: B IWIOCKOCTH OPOHTH - JuHefiHas nolapEsa~
I, HaW OpOMTO# M moJ) OpOMTO} - IMPKYJIApHAA NMOJApAsamms. [iIg
TOro, 4To0H B paccesHHN ydYacTBOoBaI® QOTOHH B OCHOBHOM C IEDKY-
JADHOR NoJApH3armefi, OpONTH IYyYKOB B MECTe BCTDEUM DASBOINAIACH
1o BepTEKaaM. ONTHMANEHAS BEJUUMHA DPASBENCHHA B JNAHHOM 3KCIEDHE—
MeHTe cocrapymana I20 MEM IpH CpeTHeKBAIpPATHYHOM pasMepe Iyuxa
no peprEkamz 30 v B BHOHpANTack H3 coodpameHmit mcgm OTHO-
meHHs ckopocTa cuera afjexra K foHy OT OENHOKDATHOO TOPMOZHOI'O
n3Jy4eHns ® GOHY OT OCTATOYHOIC Iasa,

*/ IL.B.Bopodsen E mp. (GyXer omyGmmoBaso).
H}A.E.Bamnns H Ip. (0yner OmyGIHEOBEHO).




OCHOBHOE IpeNMymMEeCTBO NAHHOI'C METONA IO CPABHEHHD C Jazep-
MM ~ GOJENAS BeJWYMHA ACEMMeTDRH. MarcHMEJIBHAA acuMMeTPHA HOC-
PETAeTCA TOLNA, KOINE B CHCTeMe NOKOANerocd VICKTPOHA SHePrMA
mazeTalmero JOTOHA PEBHA MACCEe AWEKTPOHA. JULA SHEPIEM 5 T'=aB
OITEMABHAA 2Heprusa GoToHOB 25 8B, YTO Ha IOPANOK goJpme, 9eM
pHEPIHA J8SePHHX (POTOHOB. B cneKkTpe CHHXPOTPOHHOT'O H3JIYYEHHA
raxux $OTOHOB JOCTATOYHO MHOIC, oT6op HyFHHX GOTOHOB NMPOHIBO—
TATCA N0 SHEPI'EM pacCesHHHX {(POTOHOB.

s permcTpAlAM M MSMEpeHWs SHEPIHM DacCes itk $oTOROB HC-
IOMB30BA/MCE NAHHHE CO CUSTUMKOB HOXMCTOrO HATpHA, KOTODHE pa-
GoTapT IJIA M3MEPeHHs CBETHMOCTH IO OIHOKPaTHOMY TOPMOSHOMY H3Jy-—
yeHmD. VSMEDEHME ACHMMETDEM “BBe[X-BHHS" IPONSBOIMIOCE IEYMA
CIFHTWULATEORHEME CYeTImRaME (puc.I), MRy KOTODHMA GHJIA WeJB
B OPM3OHTAIBHOM HAIPABJCHEN BeJHIMHOM I vm, Ilepen CHMHTHALILA~
[MOHHHME CYEeTIMKAMA CTOAJS CBEHIOBAA MIACTHHa TommuHo# 7 MM, KO-
Topad Hrpaja pojib KOHBEDTOpa HOTOHOR M 3&IATH OT CHHXPOTPOHHOI'C
A3y IeHAR. §

I MCKINYEHHA BIMAHEA HeCTROWIBHOCTH MOJOXEHNA OPORTH ne-
per, CBHHIOBHME ILTACTHHENA C gaxrofi CTOPOHH OHJM MOCTABICHH
CIBOGHHHe MOHMBAIMOHHHE KAMEDH, DerHCTPHpYmde CHHXDOTDOHHOE
pauyueHne, JlaHAHE O BeJMYWHE TOK2 B KaMepax ITPOrPAaMMIHHM oGpasoM
HCNOJNE30BANHCE LI KODpeKIa: OpOMTH, Tark JYTOCH B MECTe BCTDEHH
CTOOEIMBKPOBATH TIOOXREHHe OPOHTH NO BEPTHKALE X yrol B BePTH-
RATBHONR IIOCKOCTH., OTMETEM, UTO B JAHHOM METONE HM3MEDCHHA IOJIADY=-
JaIuy ecTh NeTaJbHO He W3ydeHHHA SPPerT, PEBONAIME K TOABJISHMAN
cHCTeMATTIeCKoll "acuMMeTpHn", CBFASHHOA C reoMeTpHe# MyIKOB B
MecTe BeTpeww. ONHAKO 5Ta "acEMMETDPHA" NOCTATOTHO cTaCIbHA,
HOBTOMy He MemaeT A3MEPEHWD MOJAPU3AIN IyTKA.

BeJMupHA SCHMMETDHN TpH CTENeHH NOJNADH3AIH Iy4Ka 0,8 coc-
TaRAgeT 5% B AMEKTPOHHOM H IIO3H oM HaInpapleHWsAX. CTATHCTH-
gecxag OmAGXA TpE Tokax 3 x 3 MA” passa 0,56 TpH BDEMCHM M3ME-
perra 100 cex.

JleToJIAPASAIEA TPORSBOIUIACE NEePEeMEHHEM MATHATHHM noJieM Be-
mramioft 0,03 Te, HAUPSRISHHHM II0 PAIMYCY, KOTODPOE COSAABAJLOCH
mracTEREMA womo# 1,3 M. BpeMa JenofpHSAlH COCTABJIALO 50 cer.
HaxXomIeHde UACTOTH NENOJNAPHBAIMA IPOMSBOIANIOCE MeEJJICHHHM A3Me-
HeHEeM uacToTH remeparopa (0,5 xTm sa I00 CeR).

Ha puc.< NorasaHH JAaHHHE ONHOTO A3 M3MEDeHH# YacToTH Ie-
NOJIAPASEIEE,. TpH CepHH DKCHODMMEHTAJIBHHX TOYEK OTHOCATCH GOOT-
BETCTBEHHO XK H3MEDEOHHD II0 PACCEesHEN CHHXPOTDPOHHOI'C HBJyICHHS HA
SJICKTPOHHOM Nyuxe (BepXHAA CepHA), MOSHTPOHHOM Nydke (cpemusd
CepHA) M LA3EPHOr'0 CBeTa HA BJEKTDOHHOM NyYke (HEXHAA cepHu).
OrcYer BpeMeHH HIET OT MOMEHT WHEGKIMH IYYKOB. BHNHO IOCTENeH-
HOEe TIOABJIEHHE NOVIAPHSAIMM. B MOMEHT BpeMeRE + = 1000 cex Omx
BRJCYEH NENoJApM3aTop. Ha HExHeft mRage YyraSaHH 3HAYCHHS YaCT0-
TH XenoJApasaropa. OTIETNMBO BEIHO, KAK TPOMSONUE JENOJADPHSAINA,
CraTHcTHIeCKan 001200TKA STHEX IAHHHX MOKASala, YTO CTENeHb No-
JAPHSAIME TMyIKOB K 'TOMOHTY Henonapmsaimu cocrasmia 0,4 ¥ TpH
METORA NAJM CIenyuiMe SHAYEHH] YaCTOTH JENOJAPHSalMi H Bejudin-
Hy OmaoK Ex msMepemus (xIM):

18605,91 ¥ ,II - CHHXpOTpOHHOE MSIyYeHHE HA € Iyuxe

18606,03 ¥ ,07 - cHHXPOTpOHHOe maiydeHEEe Ha et nym'

18606,14 ¥ ,22 - zasepHuli cpeT Ha € me:

BEgHO, 4YTO TDE M3MeDEHRs HAXONATCA B COLMACHM B IpeNesax
omuCoK HX m3MepeHEs (ommOKa B dacroTe IemoapEsaimd 0,2 xTi
COOTBETCTByeT ommdxe SHEPrHE B mka’se macc 0,2 MsB).

Iameperia 4acTOTH NeNONApPABANAN, BHIOJHEHHHE JA3EDHHM
METOZIOM B CBEJIIeHHOM MNOJIOXEHAM [Y9IKOB, HOKABAAN, YTO DasBelIecHHE
He H3MEeHAeT GHepIyn MyuHOB.

[MprES JMHIE NENOJNADHSAIA ONpENeJIAIach B OCHOBHOM IApaMeT-—
pavu BU-reneparopa ® cocramisra 0,35 xTu. Kpome KOHTpOJNS 38 HO-
Jocofi reHepaTopa WMEPHMEA JWMHWA KOHTPOJMPOBAIACH MSMEPEHEAME 4YacTO-
TH NEHOJADH38IMY Iy9IKE IIPE HOIXOZe K CHAYKY NENOJNADPHSAIEE CO
CTODOHH HHSKHX H BHCOKHX YaCTOT.

PacueTHOe BpeMA NOJNAPHSAIME HA SHEPrMM Y -ME30HA DABHO
50 wmmH. Bimanve Jenmonapusymmax 5OPeXTOB CHIHHO SABHCET OT Mar-
HHTHOH CTDYKTYDH HAKOIMTEJd, PHEPTHM H TOKA BCTDEYHOrO IyuKAa.
[Jpr yRASQHHOM BHE DPasBENEHEM ODOET IENOJNAPHSAIMAA CTAHOBUTCH
CHIBHOY IpM TOKe Iyuxa CosbmeM 4 + 5 mMA. B CBeJIeHHOM IOJOEESHEN
oponT 2T0T 9(PEeKT HaUMHAST CHASHBATHECA IPH Toke I + 2 MA.

1¥, OKCIEPMMEHT
YeranoBra BOlll-4 BO BpeMs NpOBeJeHHA SKCNEDMMEHTS MMEJA

clefynmue IapameTpd. MaxCEMaTBHAS CBETHMOCTE ONpemesasiach bde
E—.
TaMll BCTPEYM M COCTABILLIS 1-10°0 oM™ 2cex™ UpE TORAX 6 X 6 MA

l?‘



p ~(YHEKWEL B MecTe BCTPEW : B,= 45 cM, p,.= 340 cm.
TIOSMTPOHH ¥ BJIEKTPOHH HAKAIUIMBAIECH B Gycrepe BAll-3 n
EHEKTHpOBAJXCE npE SHepruE I,8 TsB B Bdlll-4. KosmuecTBO [OO3HAT-

DOHOB, COOTBETCTBYyKUee TOKY 5 mA B BIll—4, HaRamJABAJIOCEH 3a
20 MEH. CROpPOCT: HAKONJEHMA 3JEKTPOHOB B I0 pa3 mume.

SKCOEPEMEHT HPOBOJANCH CJeNyHijM ofpasom. [loche DOTBEEMA
egeprmg B BANl-4 1O HYEHOTO SHAYCHMA MPOMBBONANACEH MOJIAPH 3aIHA
OyYKOB M PeSOHAHCHAA JENOJAPU3aTM UL X MCPOBKE BHEPIrHH .00~
o or0 samMMaiso oxoxo 0,5 dac. JaTem mwex Halop CTATHCTHRM B _Te-
qeHme 2-3 4acy HAGHpaJCA MHYErpal CBETHMOCTH OKOJO 2 ndapﬁ'I.
QareM CHOBA CJEMOBANA HpOUelypa KalMGPOBKHE SHEPTHH. K aroMy
spemer B BAN-3 HARAIMBAIOCH HEOGXOMMMOE KOJMUECTRO NOBATPO-
HOB. Omeprus BOlll-4 ounyckazack .o DHepPIME HHEEEKUMM, ODOHSBOIH—
JaCh MHEEKUHMs [OBMTPOHOB, SeTeM HaRalJMBAJMCE H WHEEKTHDOBAJHCE
. BAEKTPOEH, SHepria B BAlll-4 mojHMMaJack MO cAeIyDIere SHAYCHMA.
Jaxsme BCA IpOUERypa NOBTOPANAach.

HauaspEHE TOKH, KaK ODAaBENO, He MPEBHNAJH 3,5 MA, MOCKOJB-
Ky Opd COJNBEMX TOKaX, KAk ye OTMEYANOCh, HeT NOJApHSarua nyY9-
KOB.

3a BpeMA 3KCOePAMEHTa GHJIO. BHIOJNHEHO OKoNO 100 mamepeHMmll sHED-
rad, JlenonApMsaUMs MPOESBOJMNIACH, KAK OPABANO, IPH CTENEHH Mo-
nspasanmE noyuros 0,2-0,5. Jamuue H3MEpeHMA HacTOTH TIenoJiApsa—
M, DOMYdeHHHe IO DACCEAHND CHHXPOTPOHHOT'O M3NyYeHHA HA SJEKT-
POHEX ¥ MOBWTPOHAX, COBHANANM B IpeleNax TOUHOCTH HSMEDEHWd.
CoBMecTHaAA 00padoTra 2TEX JAHHHX Jaja TOYHOCTE H3MEDeHNA aHEeP—
ram 0,05#0,4 MeB (B mxaze macc), EOTopas BaBHCENd,B OCEOBHOM,
OT CTENeHM NOJApHS3alN.

eI MpOBENIEHo 2 CEpHA CKAHMDOBAHMA | ~MeSOHA. B Raxmom
CKAHWDOBAHAE HAGDAH HHTEIrDasJ CBETHMOCTH OKOJIO 40 Hdapn“I.BecL
SKCHEPHMEHT BaHAN 3 HefleJW. 3a 9T0 BpeMa Halmiatoch MOHOTOH-
Hoe HMameHemme oHeprum B BIAM-4 opa (MECHPOBEHHHY TOKAX B Mar-
HATaX B DocroAHHOfl WacroTe ofpameHMA; H3MEECHHE JOCTHTC 3a
9T0 BPEeMA BEJWIMHH E'Iﬂ"q‘. [Ipy 2TOM OONE B MarHATe, M3MEpASMOe
ANEPHHM MATHWTHHM DESOHSHCOM, HE MSMEHWJIOCSH. IIOBEIEMOMY abfexT
CEISaH ¢ M3MEeHCHWeM IOJNOXSHWS MATHAFOB, OCYCHOBACHHHM MBMEHeHH-
eM wemmeparypH (umEs Mecau). C @roff rmmorescll corzacyorcd naH-
Hue 06 MBMEHEHWY MOJOESHNA ODOHTH IO DaMycy, EBMEpeHHHe IO
MK A0-3Je KT DOTAM.

KomGpOBKH SHEPUHE B KaXIOM LHKJIe , TPOBOIMMEE IO H HOCJE
padopa CTaTHMCTEKM, KAk NpaBauno, COBIARaMX JPYyr ¢ IpyroM B Ipe-
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menax TOUHOCTE HSMepeHHA. TONBEO B HECKOJIBKEX UMKJISX DasHAUA

B omeprmx moxomuia xo 0,7 MsB (B mkane mMacc). B mepmoft cepuH
CHAHMPOBAHAA B TeX UMKJAX, KOTIA GHIa NOJAAPASAlUEsd B CBeNeH-

HOM [OMOECHMM NY4YROB, C MOMONED Jasepa JHeaaiach KaniGpoBKEa
pHEPrAE BO Bpems Hadopa CTaTHCTMXHE. ST H3MEpeHHs NOKasail TaxK-

¥e, IT0 BHYTDE UJKIa MSMEDeHHs HET yXOIOB 9HEePTHE B OpeZesax

TOYHOCTM M3MEDEeHHH.

Bo BTrOpOM CKAHMPOBAHWN BO BpeMs Hadopa CTaTMCTHEM BCS
Bpems padoTal MeNoNApHsarop B OCIACTH YaCcTOTH [pEUecCHN CIMEHA.
0 NEeAANOCh JIA TOro, YroOH HCHINYATH BOBMOXHYH OHMORY, CBA-
SEHHYD C TeM, UTO Ha NOJAPASOBAHFHX ¥ HENONAPHBOBARHEX nyuRax
SfeKTHBHOCTD PerHCTPaAK MOXeT OTJHIaTHCH.

YacT: BpeMEHH MPOBONMANCH SKCHEDAMEHT C paspeeHHEME OyY~
KaMy IUIA MSyueHus (QoHOBHX ycnomuii. B nepeoff cepHH CKAHNDOBAHEA
aro Bpem: cocrasmno oxoxo I0%. Bo Bropoit cepun CKaHNPOBAHAA
Boe Bpems, KOorja OpOBOIMIACE Ka/MOpoBKa SHEPrFAE XO Hadopa cra-
wECTHKM M DOcCJe, IUia Samick MHpOpMAL! B (HOHOBOM DEEAME p 3TO
Bpema cOcTABAIO OKONO 50%.

Y. OBPABOTKA ZKCIEPVMEHTA

[lyrem OGpaGoTKE MHGOPMALIM Ha 9BM E ODpocMoTpa Ha HHCIIEE
G oTOoCpaHH MHOI'OAIPOHHHE coburna, 0GpadoTRa HAHHHX SKOOEPHE—
MEHTa ¢ DasSBEJeHHHME INyvUKaMy Noxasana, 7T jon npeHeCpEEMMO
mai. Ha puc.3 OpencTaBieHH CYMMapHHE pesyapTaTH JAByX cephil
CRapMpoBaHEd. [I0 ocH OpIMBAT OTIOEEHO CEUsHMe perucrpanud -
OTHOmMEHMEe WHCJA MHOT'OANPOHHHX COCHTHE K HETErpajy CBOTHMOCTH
s oo OcE alCiEcC — yABOGHHAA SHEPTHA OyIKa.

Kap MSBECTHO, HACINaeMasd Ha SKCHepMMeHTe (OpMa De3CHAHCA
ONpeNeAAeTCA B OCHOBHOM pHepreTHYcCKEM DasipocoM Ny¥KOB, pamaa-
UMOEHEME NOIOpaBKaMi K HepeSOHAHCHOH NOXKASNKOME, CeuenwWe permcT-
paury aIIpPOXCEMADOBAIOCH caenypmef fopmyxnoi :

(W) = B S E.,.'j E’,.(W']‘G (W-Wf} dw’ ,

rie Enpr M €, ~ SPPERTHEHOCTH perHCTDAMME COOTRETCTBEHHO
HA DOLAOEKE M B pescHaHce, Spr M. &, - coYeHHe DOXNCHMA MHO-
roaIpOEEEX COGHTHE COOTBETCTBEHHO HA NoLnoXKe & B PeSOHaHCe,

G (w-w'] - pacipefielieEre CBETEMOCTY Kak (YHKIAM SHEPIHE. ©p

¢ yueToM DaIMAUHOHHHX NOOPaBOK B IBAXIH JOTapPIMEIecKOM IpHGIH-
xerma mpusezeso B /I3/. G (w-w') ompexensercs pascpocoM TACTHL



00 SHEPTHM B NyYKax M OOCHYHO aNNpPOKCHMHUDYETCH B BHIE
G (w-w') = —T . ' _.““"_',.W_"}]
s, e ]
rne W=2E, 6\ = @gE : G; - CpemHeRBampaTiIHuE pastpoc B
OIHOM [yuKe.

Carenya Dpoluefype METerpPHPOBAHMA, HpeIoOReHHEOR B /I4/, K
3aMeHdAsT KpEBYyD Bpafira~BArEepa miaa PesOHaHCa Ha IeJbTa~{yHKI0
C COXpPaHeHWeM IIOmAIy¥ DeSOHAHCE 5 e M*dw

MH OOJIyw9aeM ! Mi r% 4 (M2-w2 ]?-
Sus(W)= €p.°6;,. + £.-6, (w),
6 (W)= §, [G..(w- )+ 8-Gw-M)],

w i ebyy T{1%P)
G, (;i ( w) T exp (- 451)1)-_5
BB f)- Be st (b )

M - macca pesomamca, [ (1+p)- ramma~pymrmus, _’D_P - QyHKIHAS
Befepa napaGoJA9ecKOre” IMIMELDA .

lipr oCpaGoTKe SKCOEPHMEHTANBHOT'O MATEDHANa CBOCONHHME CYH-
TamMCk 4 DapameTpa: macca pesoHaHca M, sHeprerwdeckmlt pascpoc
Ow o CEYCHEE DEr'CTDaUMH HA HOmiIoXke €,.-Gp,. § OpOMSBE~
JeHKEe E‘..." Sp -
JJiA MpOBEDKM, HeT Jil CHCTEMATHUeCKMX OMRMGOK, CEABAHHHX
C HeCTaCWIBHOCTAME permcTpapynuefl annapaTypd Wil AsMeHeHHeM
yOIOBHH B HAKONNTENe, OSHCIEDEMEHTANBHHE NAHHHE NeJUAINCh HE OT—

DeJNbHHE I'pymnH, OCpadoTka IaHHHX 9THAX IPYII He BHABANS HATATMA
KaKoji—Mo0 ABHOH cHoTeMaTHUecKO# omudni,

OdpadoTHa BCeX NAHHHX BMECTE Haia:
M = 9459,6 = 0,6 MeB &, = 3,7 £ 0,6 MaB.

BenmuuHa sHepreTMYecKoro pasdpoca S, COIMIACYETCH ¢ OUEHOY-
HHM SHageHwem 4 MaB,

Kpome Toro ORI PACCMOTDEHH DasJMIHHE SHPEKTH, KOTODHE MO~
I'yT BHOCHTH OHROKY B pesyihTaT. Hamdosee CymeCTBEHHME N3 HEX:

I. QyExmus pacmpeleNieEMs CBETMMOCTH [0 SHEDIME He SBIAETCH
CBeprko#f TayCCOBCKEX pacHpefeseHEll SHepreTHUecKoro pasopoca B
nyurax. Jleno B TOM, Yr0 ecTh HEKOTODHit axpomarism FoxycEpybmeft
cHcTeMd M QyHRUuMR Pz SaBHCHT O DHEPIHM YACTHI[, YTO NPHBO-
JMT K BABECHEMOCTH [ONEPEYHOr® pasMepa Iy4YKa OT SHEPIHHE YaCTH,
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Sror offexT GHM HCCAENOBAH IKCNEPUMMEHTANBHO. Dija MsmepeHa 3a-
BECEMOCTE [z O 9acTOTH ofpamenus (OT SHepraM) gacTii.
SKCcHepUMEHTANEHHe NaHHHe COLJAcybDTCA C DAcueroM M JHapT CJIeNyD-

mrii BEE QYHEUMM pacopejieseHid CBEeTHMOCTH - )2
A 4 e W - "M" - s
Gw-w')=(1+a J'.{FG';, P[ __LZG‘j ],

rue a = 50420,

Jror 3pPexT NPEHBONHMT K CHBAT'Y MACCH Ha BEJMIMHY
0,10+0,04 MsB.

Boamoxo Moxkazeme gysEwm G (W-w’) raxme sa cuer mpy-
roro sffexra. B HaromuTeNe MCHOJNHBYKTCA 3JIEKTDHYESCKHE OONA A
pasBeleria Ny4KOB NO BePTMKANM B MECTe BCTPETd, NPOTHBONOMOE~
HOM OCHOBHOMY, ¥ CBEJEHMS B OCHOBHOM MecTe BCTpedH. OmTaMaIb-
HOoe cBeleHMe MOXeT OHTEH DasSHHM JUIA DasHHX SHepruit. MsmepeHMA
nokasaimm, 4ro sdpexT mpeHeCpeEMMO MaJ.

2. W3BecTHO, YTO SHEprerMdeckuil pascpoc my4xa MOXET SapH-
Gers OT TOKa. /3MepeHMe B JHANasoHe TOKOB JO 5 MA mOKasajo,Tro
OpoNOMBHER pasMmep NydYka HE SaABMCAT OT TOKa, IT0 3HAYAT , 9TO H
sgeprermiecknit pasépoc He 3aBUCHT OT TOKA.

3. Tipu o6padoTKe SKCHEDHMEHTAJLHHX NAHHHX MH CUMTANH, 9r0
KaXIas TOYKA IO MKAJe SHePrMM He MMeeT OwMCKd, My mMpOM3BEJH
GoNEmOe KOJNWYeCTBO LMKAOB OOpadoTKM, pasdpacHBasd TOYKM OO0 3HED—
DHM O PAyCCOBOMY BaKOHY C MX OmMOKami, Haxolnd KaxmHi pas Oo-
THMANEHOE SHAUeHMe MACCH. Jra Ipouelypa loxasaia, YT0 OmHUCKH
RaJMGPOBKE SHepruM mawr omudry B macce(,03 MaB.

Jpyrix 3dfexToB MH DOKa He OCHADYRMM M JaeM CJeaypumee
SHAUGHNE MACCH ) =ME3BOHA :

Tadmramoe sHavemme maccH /I5/
M = 9458%6 MsB.

B 3agUdeHMe ABTODH BHpAXamT OJArOADHOCTD OOJNBIOMY KOJ-
JeRTHBY COTDYIHHKOB HHCTHUTYTA , 9eit TPYH CUENAJ] BO3MOKHHM IPO-

BEIEHHe IAHHOT'0 SKCIEePHMEHTA.
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Puc.I. Jlerexrop (a - BN CBEPXy, O — CEUEHHE BEPTHKANBHOR
nockocTED): I - UesrpaisHad wacrd Mi-I; 2 - JOBODOTHHE MAr-
HETH, 3 ~- JHEH3H, 4 — CYETYMKA M3MEDeHHs CBETHMOCTH IO pacced-

HED H2 MOJHe YIVIH, 5 = CYUeTHMEM JJIA M3MeDeHHd CBETHMOCTH IO

g6 »€6¥ W muA MsMepeHMS MOJADASALME MeTONOM paccesma C,
6 - CUeTUMEE JUIA K3MEpeHMd acHMMETDHEM "BBepxX-EHMS", 7 - OJac-
rumra 7 M Pb , 8 - CHBOGHHHE MOHWSAUMOHHHE KaMepH, 9 -

GBHHEIUB&H sSannTa.
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Puc,.2. PesyasTaTH bp,ﬂom N3 AsMepeHiit 9acTOTH IemoJigpus3arii
Tpema cucTemamu: [ @ 2 - paccednne CH cOOTBETCTBEHHO SR £l
ga e~ 1 et myumax, 3 - paccedHme Ja3epHOro CBeTa Ha 9.. e} To) N oY) o
e~ myaxe, A = (mepi—ma}/(naeprma). HaxHAA WKaIA g H ‘5-]/\8 '
- wacToTa méfojApusarope §y. TORE IYIKOB: I,'-,Fz’é. MA,

1,=3,8 MA.
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Pnc.,3., CeueHue perucTpanunn ¢ aIpOEH B OGNACTH Y- mesona.


















