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npHM6H6HHe 38M J:lng per'HCTp8UHH H o6pa60TKH cneKTpOB MepHOr'O 

M8r'HHTHOr'O pe30H8HC8 ( 51MP) OT npoTOHOB nongpH30B8HHOA MHW8HH U03BQ

ngeT UOBbiCHTb H8J:I6lKHOCTb H yny"'WHTb TO"'HOCTb H3MepeHHR CTeneHH nong
pH38UHH. 

HenpepbiBHbiA cneKTp 51MP, per'HCTpHpyeMbiA c noMOWbiO Q-Merpa, 

nocne aaanor'o-uHijlpoaor'o npeo6paaosaHHR nepeAaercg aa 38M B BHJ:Ie 

"'HCnOBOr'O M8CCHBa J:IBHHbiX. npH 9TOM peanH3yeTCR B03MOlKHOCTb UpHM6He

HHR MeTOJ:\8 HaKonneHHR J:lnR yny"'W6HHR OTHOW8HHR CHr'Han/wyM UpH per'H

CTp8UHH cna6b!X CHr'HanoB paBHOBeCHOH nongpH38UHH. Hcnonh3YR HHijlOpMBUHIO 

0 ljlOpMe cneKTpa 51MP, B npHHUHne, MOlKJIC TO"'HO Bbi"'HCnHTb CHCTeMaTH"'eC

KHe TIOr'peWHOCTH, CBR38HHble C HenHH6HHOCTbiO Q -MeTpa. 

8 nporoHHbiX nonRpH30BaHHbiX MHWeHRX, oxnalKAaeMbiX J:IO TeMneparypbi 

HHlKe 0,1 K/r.a. 'aaMopolKeHHbix' MHweagx/, npHMeHeHHe 38M noasonHT 

H3MepRTb CTeneHb UOnRpH38UHH C OTHOCHTenbHOH TO"'HOCTbiO He XylKe 1%. 

Pa6ora Bbmonaeaa B Jla6oparopHH RAepHbiX npo6neM OH51H. 

Coo6meHHe 06beAHH6HHOr'O HHCTHTyTa MepHbiX HCCneJ:IOBBHHH • .Qy6aa 1979 

Liburg M.Yu. et a1. 

The Measurement of a Polarized Proton Target 
Polarization Using an On-Line Computer 

13 - 12333 

The NlVIR signal obtained by the Q -meter technique is 
digitized as -Nell as the baseline. The digitization is controlled by 
an H P 2116c on-line computer which stores the data on a magne
tic type. To improve the signal/noice ratio in the measurement of 
the thernal equilibrium signal, a number of consecutive signals 
can be used for a detailed analysis eliminating the Q -meter non
linearity effects. The experimental arrangement is described. It is 
shown that such a use of the computer improves the accuracy of 
the polarization measurement in comparison with analog methods. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 
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© 1979 06'68JIBH8HBhl/l BHCTB'I'yT JIJ18pBhlJC BCC08JIOBBHBil ily6Ha 

lliapoxoe BCDOJIL30B8.HBe nOJIJipB30BaHHLIX MHWeHeB IIIMI /l/ 
B 3KCnepaMeHTaJILHOB Jl~epHOB lilB3HKe H 4!&3HKe BLICOKHX 3HeprHB 

B03MO>KHO JIHWL npH yCJIOBBH Ha~e>KHLIX H ~OCTaToqHO TOqHJ>IX 

MeTO~OB H3MepeHBB CTeneHB BX nOJIJipB3aUBB. 3TO, B CBOIO oqepe~L, 

uaxna~BaeT onpe~eneHHLie Tpe6oBaHHJI K cacTeMaM c6opa a o6pa • 

60TKB BHiilopMaUBB 0 COCTOJIHBH MHWeHB. 

B 3KcnepaMeHTe no B3MepeHBIO napaMeTpoB P a D B ynpyroM 

nP ·pacceJIHBB Ha nOJIJipB30BaHHOB npOTOHHOB MHWeHB Mid ocymecT· 

BBJIB pe>KBM CBJI3B C 3BM HP • 2116 ~JIJI HaKonJieHBJI H o6pa60TKB 

cnexTpoB Jl~epHoro MarHBTHoro pe 3 oHaHca I RM PI. 

1. II OCT AHOBKA 3A)lA qH 

Ilpu B3MepeHHB non•pa3auaa IIM pa~aoTexHaqecKHMH MeTo.na· 

MB B xaqecTBe cnaH·.neTeKTopa • .naTqaxa carHana RMP • o6wqHo 

acnoJIL3yeTCJl Q·MeTp 12 "3( YcTpoiicTBO qyscTBBTeJILHO K B3Me· 

HeHBIO MO.llYJIJl HMne.naHca HaCTpOeHHOrO KOJie6aTeJILHOrO KOHTypa, 

Ka TYWKa HH.llYKTBBHOCTH KOTOporo 3anOJIHeHa Jl.llepHLIM napaMarHe" 

THKOM • BeiUeCTBOM MHWeHH, noMeiUeHHLIM B nOCTOJIHHOe BHeWHee 

MarHHTHOe none. Ecna MO.llYJIJIUBJl qacTOTLI aq·reHepaTopa, B03" 

6y)K.llaiOIUero B3MepHTeJILHLIB KOHTyp, OXBa TLIBaeT BeCL .llBana30H 

qacTOT napMOpOBOH npeuecCBH, TO CHrHaJI Ha BLIXO.lle Q" MeTpa 

npe.ncTaBJIJleT co6oii aHanorosyro lllopMy cnexTpa JIM P. 

Mepoii ITOJIJlpB3aUHH CJIY>KBT BeJI&q&Ha, nponopUHOHaJILHaJl HHTe· 

rpaJILHOH HHTeHCHBHOCTH cneKTpa norJIOIUeHHJl JHeprBH BldCOKOqac· 

TOTHOro ITOJIJI CHCTeMOH Jl.llepHLIX CnBHOB BeiUeCTBa MHWeHH. Cl>opMa 

cHrHana, nonyqaeMoro Ha BLIXO.lle Q • MeTpa, JIHWb B nepBOM npa6na • 

)KeHHH nponopuaoHaJibHa 4lopMe cnexTpa nornomeHHJI, H, cne.noBa· 
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Ten&Ho, JHa'leHBe nonHpB3al.lBB, nony'leHHOe B peJyJI&TaTe BHTerpu

posaHBJI 3Toro carHana, co.D;ep)I(BT, B o6meM cnyqae, cacTeMaTB'Iec

KBe OWB6KB. CymeCTBYIOil.lBe cnoco61a1 12•41 yMeHJ.WeHBJI BKna.D;a noc· 

ne.D;HBX TaK BnB BHa'le CBJI3aHhl C yxy.D;WeHBeM .D;06pOTHOCTB B3Me· 

pBTen&Horo KOHTypa. C .D;pyrOH CTOpOHhl, CHH)I(eHBe 'IYBCTBBTen&· 

HOCTB Q·MeTpa npBBO.D;BT K noTepe TO'IHOCTB perBCTpal.lBB CBrHana 

JIM P, COOTBeTCTBYIOil.lero TennOBOMY paBHOBeCHIO CnBHOBOH CBCTe • 

Mhl C TepMOCTaTOM, npB KOTOPOM nonHpB3al.lHJI paCC'IHThiBaeTCJI 

no 4!opMyne .D;nJI 6on~ouMaHoBcKoro pacnpe.D;eneHBJI KaK 41YHKllHJI 

3Ha'leHBJI TeMnepaTyphl B MarHBTHOrO nOJIJI. 3TOT, TaK Ha3h1Bae· 

MhiH "HeycaneHHhiH", carHan cny)I(BT .D;nJI Kanu6poBKB annapaTypw, 

B ero BHTerpan&HaJI BHTeHCHBHOCTb J'l TpBCTa·'feThlpecTa pa3 

MeH&We COOTBeTCTBYIOil.leB HHTeHCBBHOCTB "yCHJieHHOrO" CBrHana 

BJMepHeMoH JI.D;epHOH nonJipB3al.lBB. Ao6poTHOCTb KOHTypa o6hi'IHO 

Bhi6BpaeTCJI TaKOB, 'ITO OTHOCBTen&Hhle B3MeHeHBJI MO.D;ynJI ero 

BMne.D;aHCa npB MaKCBMaJibHOB nonJipH3al.lBB COCTaBnJIIOT He 6onee 

0,3. AnH "HeycaneHHOro" cHrHana 3Ta senB'IBHa He npeswwaeT 

10-3.nocKon&KY aMnnaTy.D;a HanpH)I(eHBJI reHepaTopa, B036y)I(.D;aro

mero KOHTyp, He MO)I(eT 6WTJ. 6onee 10 MB *,HJMeHeHHe Bli-Hanp•

)l(eHBJI, o6ycnosneHHOe JIMP, .D;nJI paBHOBeCHOB nOJIJipB3al.lBB COCTaB· 

nHeT -10 MKB. 
Hcnon&JOBaHHe 3BM .D;nJI o6pa6oTKH cneKTPOB JIMP noMoraeT 

peWBTb 3a.D;a'ly nOBbiWeHHJI Ha.D;e)I(HOCTB H TO'IHOCTB B3MepeHHJI 

nonJipB3al.lHB MBWeHeH 6naro.D;apJI CJie.D;yiOil.lHM 06CTO.&Ten&CTBaM: 

1. "HeycaneHHhiB" CBrHan MO)I(eT 6h1Tb Bhi.D;eJieH B3 WYMOB 

annapaTypw nyTeM MHoroKpaTHoro HaKonneHH.& c nocne.D;YIOil.lBM 

ycpe.D;HeHBCM, 'ITO n03BOnBT yny'IWBTb OTHOWeHBe ypOBH.R noJieJ• 

HOrO CBrHana K YPOBHIO wyMOB H noMe X B y'ii:.T pa3, r .D;e n • 'IHCno 

HaKonneHBH. 

2. MaTeMaTB'IecKa.a o6pa60TKa cneKTPOB JIMP o6ecne'IHT 

Bhi'IBCJieHBe BenB'IBHhl BbiCOKOB non.apH3al.lBB C yqeTOM BKna.D;a 

CBCTeMaTB'IeCKBX norpeWHOCTeH, JaBBCJIIl.lBX OT 4lopMhl nHHBH cneKT· 

pa nornomeHHJI 151. 

·• AMnnBTY.D;Y HanpH)I(eHBJI B036Y)I(.D;aromero reHepaTopa Heo6xo
.IlBMo no B03MO)I(HOCTB yMeH&WaTb, 'IT06hl B36e)l(aTb "HaChlll.leHBJI", 
T.e. paJpyweHBJI nonHpBJauaa acne.IlCTBBe peJoHaHcHoro B03· 

.D;eHCTBBJI nOJIJI BhiCOKOH 'laCTOThl. 
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2. AIIHAPATYPA 

Ha puc. 1 npe.D;CTaaneHa 41YHKl.lBOHan&HaJI cxeMa cacTeMw 

B3MepeHBJI non.&pB3al.lBH B pe)I(HMe CBJI3H C 3BM. 

AnJi nonyqeHBJI CHrHanOB JIMP npBMeHJieTCJI Q ·MeTp, aHaJio· 

rB'IHhiH OnBCaHHOMY a12<HwnyJIJ.Chl nHnoo6pa3HOB 4!opMhl /1/, nepa

O.D;B'IeCKB no.D;aBaeMwe Ha BaPBKan Bll-reHepaTopa, BOJ6y)I(.D;aromero 

B3MepHTeJibHhiH KOHTyp, o6ecne'IHBaiOT .D;eBHal.lBIO 'laCTOThl B Heo6-

XO.D;BMhiX npe.D;enax. C BhiXO.D;a Q·MeTpa CHBMaeTCJI nepBO.D;B'IeCKaJI 

nocne.D;OBaTenbHOCTb CHrHanoB /2/, Ka)l(,!l;hiH B3 KOTOphiX npe.D;cTaB· 

n.aeT co6oa HenpephiBHhiB cneKTp JIMP. 3TH CBrHanw no.D;aiOTCJI 

Ha aHanoroswA BHTerpaTop, ocnannorpa4l - .D;nJI BBJyan&Horo KOH

TponH, a TaK)I(e qepe3 6y4lepHwi KacKa.D; - Ha BXO.D; 6noKa AP. 

6noK AP npeo6paJyeT cneKTp B ceparo HMnyn&cos nepeMeHHOH 

aMnnBTY.D;hl C ora6arome8, BOCnpOB3BO.D;JIIl.leH 4!opMy nBHBB cneKTpa 

/6/. llocne npeo6pa3oBaHBJI TBna "aMnnBTY.D;a-cepaH" Ka)I(.D;Oro 

B3 BMnyn&COB B KO.D;BpOBil.lBKe 6llA-6M B naMJITb aHanBJaTopa 

AH-4096, pa6oTaromero B pe)l(aMe nocne.D;OBaTen&Horo JanonHeHBJI, 

JanHChiBaeTCJI MaCCBB 'IBCJIOBhiX 3Ha'leHBH 41YHKllBH, OnBChiBaiOil.leH 

cneKTP JIMP. B TaKOM BH.D;e BH4!0pMaUBJI nepe.D;aeTCJI B 3BM. 

3anBCb B nepe.D;aqa .D;aHHhiX OCYil.leCTBnJIIOTCJI TOnbKO no CBrHaJiy 

Janpoca C MaWBHbl /4/, KOTOPhiB no KaHany N!! 16 nO.D;aeTCJI Ha O.D;BH 

H3 nora'leCKBX BXO.D;OB AP. llocne npaxo.D;a cBHxpoaMnyn~oca /3/, 

CBJIJaHHoro c Ha'lanoM "nanw", Ha BTopou noraqecKaii axo.D; AP 

nocJie.D;HBH Bblpa6aT:b1BaeT CBrHan ynpaBneHBJI KO.D;BpOBil.lBKOM /5/, 

a nocne Janaca scero cneKTpa JIMP - carHan nepe,Ila'IB .D;aHHhiX 

c AH-4096 B 3BM /7/. 
TaKBM o6pa3oM, xoTJI carHanbl JIMP nocTynaroT B3 G-MeTpa 

C 'laCTOTOH 50 r11, 'ITO He06XO.D;BMO .D;nJI BB3yanbHOrO KOHTpOnJI Ha 

ocuunnorpa4le a aHanoroaoro BHTerpaposaHBJI, MOMeHTbl npaeMa 

BH4!0pMaUBB 0 COCTOJIHBH MHWeHB onpe.D;enJIIOTCJI nporpaMMOB pa-

60Thl 3BM. 

llporpaMMa npaeMa .D;aHHhiX o6ecneqaaaeT C'IBTbiBaHBe 

C aHanBJaTopa 3a.D;aHHOrO 'IBCJia MaCCBBOB, npoaepKy npaBBnbHOCTB 

C'IBThiBaHBJI, a TaK)I(e CYMMBPOBaHBe B ycpe.D;HeHBe CO.D;ep)I(BMOrO 

Ka)I(.D;OH Jl'leHKH, ecnB Ja.D;aHHOe 'IBCnO C'IBThiBaHBH 6on&we e.D;BHBUhl. 

H3 6noKa AP nocTynaeT npeo6pa3oBaHHhiB cneKTp Ha peryna

pyeMoM "n&e.D;ecTane" .Ha6op BH4!opMaUBB npoBJBO.D;BTCJI a .D;Ba 3Tana: 

nocne npaeMa cneKTpa /curHan nnroc 4loH/ B3MeHJieTcJI BHewHee 
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6 

MarHHTHOe none B o6naCTH MHllleHH TaK, 'ITO B .n;Hana30He 'laCTOTHOH 

MO.n;ynJIUHH CHrHan JIMP He Ha6mo.n;aeTCR, H npOH3BO.IJ:HTCR 3anHCb 

"6a30BOH" nHHHH /!lloH Ha nLe.n;ecTane/. llocne COOTBeTCTBYIOIUero 

Bbl'IHTaHHJI H3 nepsoro MaCCHBa .n;aHHbiX BTOporo OCTaeTCJI "'IHCTbiH" 

cneKTp JIMP 6e3 annapaTypHbiX COCTaBnJIIOIUHX. )l;nJI CHrHanOB 

OTpHUaTenbHOH nonJipH3aUHH "nbe.n;ecTan" ysenH'IHBaeTCJI .D:O 3Ha

'leHHJI, npeBOCXO.IJ:Jill{ero MaKCHManLHYIO aMnnHTY.D:Y cneKTpa, H, 

TaKHM o6pa30M, nocne Bbl'IBTaHHJI !lloHa nocne.n;yiOil{He onepaUHH 

npOH3BO.Il:JITCJI C MaCCHBOM OTPHUaTenbHbiX 'IHCen. 3TO H36aBnJieT 

OT He06XO.D:HMOCTB BBe.n;eHHJI .IJ:OnOnHBTenLHOrO npH3HaKa: "3HaK 

nonJipH3aUBH". 

3. PB3YJihTAThl H OECY)f(,[fBHHJI 

B Ka'leCTBe Bell{eCTBa MHWeHH HCnOnL30BanCJI KpHCTaJIJI naHTaH

MarHHeBoro HBTpaTa111npB TeMnepaType -1 K B CTaTH'IeCKOM 

MarHHTHOM none 20 KFc. PaBHOBecHaJI nonRpH3aUBJl B 3THX ycno

BHJIX COCTaBJIJleT OKOJIO 0,2%. llpH perHCTpaUHH HeyCHneHHOrO 

CHrHana C UeJILIO npHBJI3KH OTC'IeTa npH6opa K B3BeCTHOMY 3Ha· 

'leHHIO nonRpH3aUHH OCHOBHOH 3a.n;aqeif JIBnJieTCJI Bbl.IJ:eneHHe 3~eKTa 

B3 WYMOB H noMeX. Ha puc. 2 npe.n;CTaBneHbl !lloTorpa!llHH O.IJ:HHO'I" 

Horo HeycHneHHoro cHrHana, Ha6niO.n;aeMoro Ha 3KpaHe ocuHnnorpa

!lla; .n;nBTenLHOCTL pa3BepTKB - 2 .wc. CpasHeHBe npHse.n;eHHblx 

!lloTorpa!llHH .n;aeT xaqecTBeHHoe npe.n;cTasneHHe o xapaxTepe wyMa 

CnHH·.IJ:eTeKTOpOB: BH.IJ:HLI cpaBHHTenLHO BbiCOKO'IaCTOTHble COC· 

TaBnJIIOil{He, o6ycnosneHHble C06CTBeHHbiMH WyMaMH 3neKTpOHHOH 

annapaTypbi, H HH3KO'IaCTOTHble KOMnOHeHTbl, nOJIBnJIIOil{HeCJI BCne.n;· 

CTBHe BH6paUHH yCT&HOBKH. )l;eHCTBHe HH3KO'I&CTOTHOH KOMnOHeHTbl 

Bbl3biB&eT HCKa>KeHHe !llopMbl CHrHana H 6a30BOH nHHHH. llonHOe 

npe.n;cTaBneHHe 0 COOTHOWeHHH aMnnHTY.Ii none3HOrO CHrHana H wy

MOB .n;aeT !llOTOrpa!llHJI, nony'leHH&JI C 3KpaHa OCUHnnorpa!lla npH 

speMeHH 3KCn03HUBH 1 c H qacToTe 3anycxa pa3sepTKH 50 Fij 

/puc. 3/. 

llpH aHanorOBOM HHTerpHpOB&HHH T&KOrO CHrHana npaKTH'IeCKH 

HeB03MO>KHO o6ecne'IHTL TO'IHOCTL perHCTpaUHH nyqwe 'leM 2~. 
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Puc.2. 0c)UHO'IHble CUZHaAbl JIMP paeHoeecHOU noA.IIpU3QijUU, Ha6AIO
c)aeMble HQ 3KpaHe OCIIUAAOZpa(Ja 6 pa3Hble MOMeHIIJbl epeMeHU. 

Puc.3. Heycu,1CIIIIblii cuzHa.!l. (/Jomozparf;u.~ no,1y'1e11a npu 'lacnone 

:JQTI_YCI(Q pa3eepml<u 50 rll u 6pCMI?HU .JI<CT103U!JUU I CCI\_\IHla. 
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Ha puc. 4 npe.IJ;CTasneHhl clloTorpacilHH 3KpaHa .IJ;Hcnne.ll, Ha KOTo

phlii: BhlBe,IJ;eHhl cneKTPhl RMP, cooTBeTCTBYJO~He pasHosecHoii: 

non.llpH3aUHH H nony'leHHhle B pe3yJILTaTe ycpe.nHeHH.11200 I puc. 4a/ 

H 1000 I puc. 46/ peaJIH3auaii: HeycaneHHoro carHana. KaK BH.IJ;Ho 

H3 puc. 4a, B CJiy'lae 200 HaKOnJieHHH HH3KO'IaCTOTHa.ll COCTaBJI.IIJO

~a.ll WyMa He fiOJIHOCTbJO "ycpe,IJ;H.IIeTC.II" H BKJia,IJ; ee OC06eHHO 

3aMeTeH Ha Kpa.11x KPHBoii.B cneKTpe, nony'leHHOM H3 1000 HaKon

neHHii /puc. 46/, BJIH.IIHHe 3TOH KOMUOHeHTbl fiO'ITH fiOJIHOCTbiO 

ycTpaH.IIeTC.II. CTaTHCTH'IeCKHii pa36poc pe3yJILTaTOB 'IHcneHHoro 

HHTerpHpOBaHH.II TaKHX CfieKTPOB COCTaBJI.IIeT He 6onee 1 ,4o/o H 0,5o/o 

COOTBeTCTBeHHO ,IJ;JI.II 200 H 1000 HaKOfiJieHHH. 

Ha puc. 5npHBe.IJ;eHbl clloTorpacilHH cneKTpoB RMP, cooTBeTCTByJO

~x 6oJILWHM 3Ha'leHH.IIM noJIO)KHTeJILHOH + 0,52 I puc. Sa/ H oTpH

ua TenLHoii -0,60 I puc. 56/ non.RpH3aUHH npoTOHOB MHWeHH. 

B ycnoBH.IIX Hawero :JKcnepaMeHTa speMll penaKcauaa /pacna.na 

fiOJI.IIpH3aUHH/ COCTaBJI.IIJIO OKOJIO 1 'laca. fi03TOMy npH ,IJ;JIHTeJibHbiX 

JKCfi03HUHliX Ha fiY'IKe 'laCTHU Heo6XO.IJ;HMO HenpepbiBHO ocy~eCT

BJil!Tb ,IJ;HHaMH'IeCKYIO HaKa'IKy. llpH 3TOM CaMO no ce6e 3Ha'leHHe 

fiOJI.IIpH3aUHH H3MeH.IIeTCll BO BpeMeHH. flo 3TOH npH'IHHe Mbl He 

HMeJIH B03MO)KHOCTH Henocpe.IJ;CTBeHHO H3Mep.11Tb CTaTHCTH'IeCKHH 

pa36poc pe3yJILTaToB HHTerpaposaHH.II cneKTpos RMP .IJ;Jill O.IJ;H

HaKoBbiX 3Ha'leHHH nonRpH3aUHH. CpaBHHBa.ll pe3yJILTaTLI 'IHcneH

Horo HHTerpHpOBaHH.II C fiOJiy'leHHbiMH B Te )Ke MOMeHTbl BpeMeHH 

OTC'IeTaMH aHaJIOrOBOrO HHTerpaTOpa, Mbl y6e,IJ;HJIHCb B fiOJIHOM 

COOTBeTCTBHH o6eHX rpynn ,IJ;aHHbiX B npe,nenax CTaTHCTH'IeCKOH 

TO'IHOCTH aHaJIOrOBOrO HHTerpHpOBaHHJI, paBHOH B HaWeM 3KCnepH

MeHTe 1, 7o/o. 3TO 3Ha'leHHe 6biJIO llpHHJITO HaMH B Ka'leCTBe BeJIH

'IHHhl OTHOCHTeJibHOH norpeWHOCTH perHCTpaUHH CHrHaJIOB BbiCOKOH 

fiOJI.IIPH3aUHH. 

CyMMapHall cpe,nHeKBa,D;pa TH'IHaJI OTHOCHTeJibHall OWH6Ka H3Me

peHHJI liOJIJIPH3aUHH, BKJIIO'IaJO~aJI OWH6Ky H3MepeHHJI TeMnepaTypbi 

/1o/o/, a TaK)Ke norpeWHOCTH npH perHCTpaUHH paBHOBeCHOrO 

CHrHaJia H CHrHana BbiCOKOH fiOJillpH3aUHH, COCTaBHJia npH aHanoro

BOM MeTO,ne 2,8o/o, a lipH UHcPPOBOM 2o/o. TaKHM o6pa30M, aHanorOBbiH 

MeTO,IJ; B HaWeM 3KCnepHMeHTe ,naeT ,IJ;Jill H3MepeHHbiX 3Ha'ICHHH 

liOJIO)KHTCJibHOH H OTpHua TeJibHOH liOJillpH3aUHH: 

-0,668 '0,019 H +0,528"0,015. 
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Puc.4. CneKmpbl .RMP pafmoeecHoii noA.IIPU3aijuu, noAyt~eHHble 

HaKOnAeHUeM HeycuAeHHOZO CUZHaAa: a/ 200 HaKOnAeHuii; 6/ 1000 
HaKOnAeHUU. 

10 

.) 
I) 

I 

\ 
l Puc.S. CneK111Pbl .RMP BbiCOKoii noA.IIpu3aijuu: a/ noAoxumeAbHoii, 

6/ OllpUijallleAbHOU. 
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Pe3yJJLTaTW H3MepeHHR nOJJRpH3allHH B pelKHMe CBR3H C 3BM: 

·0,679±0,014 H +0,516±0,010. 

B 3axmo'leHue Heo6xo.~~;uwo c.~~;enaTL HecxonLICo BalKHWX, Ha Ham 
B3rJJR.II;, 3aMe'laHuii: 

1. Yny'IWeHue TO'IHOCTB H3Mepeuu• DOJJRPH3allHH .II;OCTHrHyTo 

noxa TOJJLXO 3a c'leT yweHLmeuu• norpemuocTu npu perucTpanuu 

curHana Tennosoro pasHosecu•, pasuoii 0,5~ npu ucnoJJL30Bauuu 

3BM u 2~ .II;JJR aHanorosoro MeTo.~~;a. .nn• norpemuocTu npu 
perucTpanuu curuanos swcoxoii, ysenu'leHuoii .II;HBaMH'Iecxuw we

TO.II;OM, DOJJRPH3allHH MW BWBY>K.II;eBW 6WJJH B3RTL BeJJH'IHBy, paBBYIO 

TO'IBOCTB aHanorosoro HHTerpuposauu• ycuneBBoro curHana, T.e. 
1,7~. 

2. ,lVIR DPBBe.ll;eHHWX 3Ha'leHBB nOJJRpB3allBH H npu HCDOJIL30Ba· 

HBB Q·MeTpa C aBTOMaTB'IeCXOB nO,IJ;CTpOBICOB H3MepHTeJJLHOrO 
ICOHTypa/2,3/ sxna.~~; cucTeMaTH'Iecxux omu6ox He npeswmaeT 1 ~-
0.11;Baxo .II;JJR 6onee BWCOXOB nOJJRPH3allHH COOTBeTCTBYJOIQHe nonpas

XB .II;OJI)I(HW 6WTL BW'IBCJJeHW. llpH 3TOM 'IBCJJeBHWi paC'IeT, npOH3 • 

BO.II;BMWA Ha 3BM no peaJJLHOMy, noJJy'leHBOMy B 3XCnepHMeBTe 

cnexTpy JIMP, MO>KeT 6WTL BWnOJJHeH C BWCOXOA TO'IHOCTLIO /4/. 

3. B non•pu3osauHwx MHmeH•x "3aMopo>KeHHoro" Tuna /1~ ox

na>K.~J;aewwx .11;0 TewnepaTypw HH>Ke 0,1 K, r.11;e spew• penaxcanuu 

cocTaBJJReT 6onee 100 'lacos, perucTpanu• cnexTpos JIMP swco

xoA nOJJRpH3allBB MO>KeT 6WTL npOH3Be.ll;eHa C TO'IHOCTLIO, JJY'IWeii 
'lew 0,5~. 

Taxuw o6pa3oM, ww He BH.II;BM noxa npHHilHnuanLHWX orpaHH'Ie

HBB B03MO>KHOCTeii .II;OCTH>KeHHR BWCOXOB /He Xy>Ke 1~/ TO'IHOCTB 

B3MepeHHR R.ll;epHoii non•pu3anuu B "3aMopo>KeHHwx" Mumeu•x. 

AsTopw swpa>KaiOT 6naro.~~;apHOCTL opo4leccopy IO.M.Ka3apHHo

sy 3a none3HWe o6cy>K.II;eHBR, IO.A.Ycosy 3a Ha.ll;e>Kuoe H3MepeHue 
TewnepaTypw s o6nacTu 1 K u nowomL B pa6oTe. 
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