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Pa6oTa Bhmonueua a na6opaT·op11n smepHbIX npo6neM O6'1>e

mrneuuoro HHCTHTyTa smepHbIX _nccneA0Bauuii. 

Hay•rnbiil .pyKOBOAHTE!llh 
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K8HAHA8T qJH311KO-MaTeMaTH'IeCKUX ~ayK 

B.H. TTeTpyxnH 

A,n. nro6HMOB 

C.B. CoMoB 

BeAymee npeAnpuRTHe: l1HCTHTYT TeopeTU'IeCK0ll 11 8KCnep11MeH

_TanbH0ii qJH3HKH rKA3 CCCP, · · MOCKBa. 

ABTope~~paT paaocnaH 

3amnTa AHCCepTaUHH COCTOHTCR" " 

1971 I'0Aa. 

1971 roAa 

Ha aaceAaHHH Y'IeHoro coBeTa na6opaTop"im smepHbIX npo6neM OHHH. 

no. aApecy: ily6Ha, MOCKOBCKOii 06nacT11, O6'!>eAHHeHHhiii HHCTHTYT 

RAepHbIX nccneAoBaHnii, na6opaTop11n MepHhIX npo6neM. 

C AHCCepTau11eii M0~H0 03H8K0MHTbCR B 6116n110TeKe O5'1>eAH

H9HH0ro HHCTHTYT8 sri:tepHhlX 11ccneA0B8HHii. 

Y'IeHbiii ceKpeTapb CoBeTa 

K8HAHA8T qJH3HKO-MaTeMaTH'IeCKHX HByK 
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B 1964 roa.y 8KCIIep11MeHTanbHO 6bmo OTKPbITO Hapy11IeH11e 

. /1 / 
CP -IIHBap11aHTHOCTII B pacrraa.e a.onr'Oll{llBynmx K0 -Me30HOB • 

3To OTKpb!Tlle aacTaB11no cp11311KOB 6onee KpllTll'leCKII 0TJieCTHCb K 

IIHBapnaHTHOCTII cpll3H'leCKIIX aaKOHOB OTHOCIITenbHO AHCKpeTHbIX rrpe

o6pa30BaH11il, B TOM 'IIICne H K Ha116onee cpyaa.aMeHTanbHOil HHBa-

puaHTHOCTII OTHOCIITellbHO CPT -rrpeo6pa30BaHHSI. 

B AOKnaa.e Ha OKccpopa.cKoil KOHcpepeHUHH B 1965 roa.y nu /2/ 

rrpoaHanuaupoBan HMeIOIUlleCSI 9KCIIepHMeHTanbHbie a.aHHbl9 0 CHMMeT

PIIII paanll'IHbIX THIIOB B3allMOAeilCTBHil ( c11nbHOr'O, aneKTpOMar'HIIT-

HOr'O II cna6oro) OTHOCHTenbHO C ·p T CP II CP T -rrpe-

06paaonaH11il. Orrupasrcb Ha 8KCIIep11MeHTanbHYIO BenH'IIIHY pa3HOCTH 

Mace K0 
H K0 

1 2 

f'1 mk 

1-~I"' 
mk 

-14 
10 

"' n11 IIOKaaan, 'ITO r'aMHnbTOHllaHbl c11nbHOr'O, aneKTpoMar'HHTHOr'O H 

neneIITOHHOil 'laCTII cna6oro B3allMOAeilCTBllil, coxpaHSIIOIIIHX CTpaH

HOCTb, IIHBap11aHTHbl OTHOCHTenbHO CPT -npeo6pa30BaHHSI C TO'l-

-14 -12 -8 
HOCTbIO 10 ' 10 II 10 ' COOTB9TCTB9HHO. CPT-HHBap11aHTHOCTb 

OCTanbHbIX 'lacTeil cna6oro B381!MOA9ilCTBHSI cnea.yeT H3 paBeHCTBa 

BpeMeH lKll3HII '18CTIIU II aHTH'laCTIIU a.nsi Jl - -, 1T - 11 K -Me30HOB. 
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0J:IH8KO 8KCnepHM0HTanbH8SI TO'IHOCTh, cpaBH0Hl!SI BpeMeH iKH3HH 

( T) aTHX 'I8CTHU H HX aHTH'laCTHU cywecTB0HHO xyi1rn. B /:IOKna/:le 

na 6hmH npaaeAeHbI .cneJ:1y10wae ua4>ph1: 

-3 + 
JO Ami µ 

f1 T -2 + 1-·1 < 8,10 /:lnSI TT -
·T -2 + 

JS.JO /:lnSI K-

,TaKl!M o6pa30M, ecTeCTB0HHblll nyTh /:lnSI npoaepKH 

COCTOHT B noHH)K0HHll aepXHero npe}:l~na aenl!'ll!Hbl 

CP T -'ieopeMbI 
t-._r 

}:lnSI 

µ- rr- H K -Me30HOB. 

B Te'leHne 1966-1968 r.r. 6hm. BhmonHeH psr/:1 aKcnepnMeHTanh-

/4-9/ . . 
,Hb!X pa6oT , B KOTOpb!X nocne/:IOBaTenhHO ·yny'llllanacb TO'IHOCTb 

cpaBHeHHsr apeMeH )KH3HH aapsrlKeHHhIX naouoa, HeK0Topb1e J:1aHHb1e 

06 aTnx pa6oTax n HX · peaynhTaTaX npaae}:leHhI B_ Ta6naue ·L · 

· Ha!lla pa6oTa no cpaBH0HHIO BpeMeH )KH3HH aapSJ)K0HHb!X nao-
m; . 

HOB , KOTopasr COCTaBnSieT C0/:10P)K8HHe pe4>epupyeMOH /:IHCCepTBUHH, 

6bma Bb!IlOnHeHa B nepH0/:1 C cepe/:IHHbl 1966 I'0/:18 /:10 KOHUa 1967 ro- . 

ita. 

3KcnepnMeHT 6brn nocTaBneH Ha M030HHOM ny'IKe CHHXpOUHKno- . 

TpoHa OH.RH n aaKn10qancsr _B cpaBHeHHH ocna6neHHSI ny'IKOB nono

)KHTenhHhIX H OTPHUaTenbHb!X nHOHOB CO cpe/:IHHM HMnynbCOM p = 

= 180 Maa/c na-aa pacnaAa nx Ha neTy. MaKCHManhHoe H3MeHeHHe 

nponeTHOH 6a3b! .COCTaBmmo 6,84 M, 'ITO COOTBeTCTByeT 0,683 pac

na}:IHOH }:lnHHbl_ nHOHa C yKa3aHHb!M HMnynbCOM, I1J:1eHTH4>HK8UHSI nao

HOB H H3MepeHH0 HX CKOPOCTeii npOH3BO/:IHnHCb C nOMOIIlb!O cneKTpo

MeTpa no BpeMeHH nponeTa c BpeMeHHb!M paape!lleHHeM t-. t "'0,65 HCeK. 

LlaccepTaUHSI COCTOHT H3 BB0/:10HHSI, B KOTOpOM C}:lenaH o6aop 

8KCnepHM0HTOB no cpaBH0HHIO BpeMeH lKH3HH aapSJ)KeHHb!X nuOHOB i 

'10Tb!pex rnaa, B KOTOpb!X onHCb!BBIOTCSI cneKTpOMeTp no BpeMeHH 
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rrponeTa, ITOCTaHOBKa 3KCITepHM0HTa, rrpoueAypa H3MepeHHH II o6pa,-

6oTKH ·peaynbTaTOB _ _ll .o6cy)KA8!0TCSI B03MOiKHhI0 CHCT0!'18Tll'l0CKH0 

ow116K11 3KCITepl!M0HTa; BbIBOAOB, B KOTOp.bIX cqiopMyn11po1;1aHhl OCHOB

Hhl0 .peaynbT8Tbl AIICCepTaUHII, H · rrpnnO)K0HHSI, rAe ASH BbIBOA H0KO

TOpb!X qiopMyn,HCITOnb30B8BWHXCSI rrpH o6pa6oTKe 3KCrrepl!M0HTanbHbIX 

A8HHhIX. 

[. 

OcHOBIWH M0TOA BbJAeneHl!SI. riHOHOB~ H orrpeAeneHHSI IIX CKopoc

Teii B Hawefi ITOCT8HOBK0 3KCIT0pHM0HTa· COCTOstn· B 1!3Mep0Hllll Bpe

M0HH rrponeTa 'laCTHU, HMrrynbC KOTO?hIX aai'taBancsi OTKnOHSIIOlllHM. 

MarHl!TOM H cncTeMoii KonniM.aTopoB. TTpn aTOM necbMa cymecT~eH~ 

Hy!O ponb B TO'lHOCTH 3KCrrepHM0HTa nrpaeT BpeMeHHOe paapeweHH_e 

ycTaHOBKll, TaK KaK HM orrperiensieTCSI 'lHCTOTa BhIAeneHHSI ITHOHOB 

H3 ITY'lKa H TO'lHOCTb ·uaMepeHHSI IIX CKOpOCTeii. 

B CBSl3H c aTHM 6hma rrocTaBneHa aaAa'la coaAaHHSI crreKTpo

MeTpa ITO BpeM0HH rrponeTa C M8KCHManbHO. B03M0)1{Hb!M BpeMeHHb!M 

paapeweHHeM. OcHOBHasi TPYAHOCTb cocTosina B TOM, 'ITO xopowee ·. 

paapeweHne Hy)KHO 6bmo rrony'lllTb rrpn cpaBHHTenbHO 6onbwoM paa- . 

Mepe CllllHTHnnsiTopa OAHOro H3 BpeM0HHb!X C'leT'll!KOB (AHaMeTp 

CUllHTHnnsiTopa 160 MM) •. K TOMy . Bp0M0HH Hannyqwee paapeweHHe, 

KOTOpoe 6bIJ10 rrony'leHO co CUllHTHnnsiTopaMI! ITOA06Hb!X paaMepoB, 
. /10/ . . 

cocTaBnsino ~t =0,9 HCeK 

. BbinO HCITbITaHO TPH BapHaHTa KOHCTpyKUllll BpeMeHHOro C'leT-

/11 / n - .. 
'lHKa • Y'lWllM H3 HllX OKa3ancsi C'leT'lllK, KOTOpblll llMen CUllH-

THnnSITOp B Bl!Ae AHCKa All8MeTpOM 160 MM n TonmnHoii 45 MM. 

Cu11HT11nnS1TOp rrpocMaTpl!Bancsi ABYMSI qJOTOYMHO)KHTenSIMII AnSI KOM

rreHC8UHII aqiqieKTa rrpocTpaHCTB0HHOro paa6poca ,'laCTIIU, ITOIT8A8I01llllX 

Ha Clll!HTHnnsiTop. ·Bo BpeMeHHb!X C'leT'll!KaX ncnonb30Banncb qJOTO- · 

yMHO)KHTenH Tnrra XP-1020. C 3THM C'leT'll!KOM 6hmO AOCTHrHyTo 
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4000 
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B=13,5M 
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p=a,780 

! 

ISO 

µ
p=0,855 

200 

e
p=o,9999s 

l 

2r = 0. "" H_ce,r 

250 

HoMep KaHana 

P11c. 1. Cni>KTJ.' MUCC 'lllC'Tlfll B M030HHOM ny'lKe CIIHXpou11KnOTJlOHa 

nHn Ol1Hll r JJMTiy1lhCOM 175 J\fan/c. TTponeTHaSI 6aaa 13,5 M. 
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paapewem~e I'll =0,44 HCeK, Ha ·pHC, 1 noKa3aHO KaK Bhir'nHAHT 

cneKTP no BpeMeHH nponeTa npH TaKOM paapeweHHH, 

B nepBoii rnaBe o6cyJKA810TCSI T8K)!{e BOnpOCbl CTa6HnbHOCTH 

cneKTpOMeTpa, aq>tpeKTHBHOCTH aHTHCOBnaAeHHii II HeKOTOpbie acpq>eKTbI 

B3a!IMOAeiiCTBHSI nuoHOB, BnHSI!Ollll!e Ha pa6oTy cneKTpOMeTpa. 

I!. 

3KcnepnMeHTanbH8SI ycTaHOBKa, C03AaHHaSI na OCHOBe cneKTpO

MeTpa no BpeMeHH nponeTa, noKaaaHa Ha pnc. 2 11 3, <t>opM11poBanne 

ny'IKa ocymeCTBnSieTCSI MaI'HHTOM ( 4) H CHCTeMoii KOnnnMaTOpOB (2) I 

(3) H (5). TenecKon C'leT'IHKOB s .:... s BMeCTe co C'leT'IHK8MH 
l • 8 

aHTHCOBriaAeHHii ( A II A ) , 11Me10ll1IIMH OTBepCTlfSI B ueHTpe AHa-
4 5 

MeTpOM 22 MM, BbI):lensieT H3 ny'IKa TaKl!e 'laCTl!UhI, KOTOpbie neJKaT 

AOCTaTO'IIIO 6nu3KO K OCH BaKyyMHOI'O TpaKTa II He KaCalOTCSI ero 

CTeHOK Ha BCeii AnHHe TpaKTa, IlnuHa TpaKTa H3MeHHnacb B npeAe

nax 6;5➔13,5 MeTpa; BHyTpeHHHii AHaMeTp TpaKTa 150 MM, <l>HnbTp 

<t> H C'leT'IHK aHTHCoBnaAeHHii A 9 cnylKaT AnH AIICKpnMunamm M100-

HOB ll aneKTpOIIOB no npo6ery. C'leT'IHKII s 2 ll 

AnSI H3MepeHnil: no BpeMeHn nponera, 

S 
8 

- "6a30Bbre" 

3neKTPOHHaSI noruKa nocTpOeHa TaKUM o6pa30M, 'ITO B cny'lae 

nosiBneHUSI co6bITIISI, COOTBeT CTBYIOllleI'O · nOI'U'leCKOii cxeMe ( S + S + 
l 2 

+ 5._ A - ·A ) + ( s + s + s - A }, OTKpb!B8IOTCSI 
3 . 4' 5 6 7 8 9 

mrneil:Hbie BOpoTa, KOTOpbie nponycKalOT CUI'HanbI OT Bpe·MellllblX cqeT-

'IIIKOB Ha BpeMSI-aMnm1TyAHbie npeo6pa30BaTenn H aHannsaTop AnSI 

BpeMeHHOI'O aHanH3a, KpoMe TOI'O, aneKTpOHHKa Bb1pa6aTb1BaeT 

BpeMeHHhie HHTepBanhI, KOTOpbie CO3):18IOT penepHbie nHKH Ha BpeMSI

nponeTHOM cneKTpe II 6nOKHPYIOT MOHUTOp B Te'leH11e MepTBOI'O 

BpeMeHn aHanuaaTopa. 

B Bb16paHHbIX ycnOB1151X SKcnepnMeHTa HHTeHCHBHOCTb nnoHOB 

, -1 
COCTaBnSieT 10 ceK , 11MnynhC nuoHOB 6bm paBeH 180 MaB/C npu 

8 

~' 

0
r;--.,,un°r)br,o oc-· c--.,o r or.~ r ....... 

o~_,oC-~ l::Jo 00 ·c.,Oc:, ?Oo t.,. ,, ,; 0 c-.. ~ C' 0 ,,C,c, :J c~ 
o ~a o C-,. .,C-Jo o C,'' c,o· r, __ c. c, c-,,, .~.Cc'-

OQ e, c. ooOo_ ~r:':_c, 0.,,-... to c, ~~{)o~oOQ;: 

C\I 

QC) 
Cl)- =:I:: . ·J;1 

<o . 
(/) 

<o 

.It\ 
'<:(. 

s 

!'-. 

It) 

8 

I I 
0 :,: 
0. I 0 
1-o QJ :s: 
0 al ::r 
i:: .t,;. 

g I ~ 
g co ~ 
0. ·- :,: ~ 1-o :s: :,: :s: ::r 
:s: :,: (.) 
C) ~ 

QJ I 
[::i 
a, 
;; 
QJ 
:,: 

I 

... 
': """<! 

§ :s: 
t,; 
:,: ., 
0 """<! 
i:: . :,: 

.: '8 - • 
~ I .., ~ 
:,: """<! .0 
<ll s;f< i:: 
1-o :s: 
C) •• --e-
>, :a 
CJ:: a. oc,~:S 
QJ0!:1)-'l 
:,: 1-o :,: 

QJ I:! 
~ ::l I a, 
QJ :s: . .,;; 
1-o i:: ti) 
:,: i:: 
a, 0 
;; :,: e, 
:s: I 
0. 1-o •• 

~ i- ~ g 
l;l :s: ~ ~ 

(l) iq_ ·= ,t 
• cY) :a ::r 

C\l•:i:o 
• C\l ;; a, 
O,.>,_ 
:s: QJ >, -'l a.. :,: :,: :,: 



(/J 
.R, 

Pnc, 3, EnoK-CXeMa aneKTpOHHKH, "fHH" - ABYXKaHanhHbIH reHepa
Top HaHoCeKyHJ:IHblX HMnynhCOB; .. HHC" - HMnynhCHbie IICTO'lHHKll 
CBeTa; 11 n3 11 

- Ka6enbHaSI nl!HHSI aaaeplKKHj 'P" - pa3BeTBUTenh; 
"CC" - cxeMa coBnaaeHnii; "CB" - cxeMa "BopoT"; "HnH' - cMe
cnTenh; " 0 " - ycnnnTenh; "'CD' - nnHeiiHasi cxeMa nponycKaHnsi; 
"T" - BpeMSI-aMnnnTyJ:IHblil npeo6pa30BaTe/1b; ,, I. .. - CYMMaTop; 
"MAA" MHoroKaHa/lbHhiii aMnnnTyJ:1Hb1ii aHannaaTop; 'CE" - cxeMa 
6noK11poBKH; "MAf" - 11eTb1pexaopoJKe'lHh1ii MarHHToqioa; "DD" -
nepec11eTHaSI cxeMa, 
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HMnynhCHOM pa::i6poce ±..1 ,5%, OTaoweane· •mcna perncTpnpyeMhIX 

MIOOHOB K •mcny nnoHOB 0,01; COOTBeTCTBYIOillHe OTHOWe!llrn IWSI 

aneKTpoHOB 0,79- (1msi e-) n 0,~1 (1msi e+). 

llnKn 113MepeHnii COCTOSin B nony11eHIIH BpeMSI-nponeTHbIX cneKT

poB 11acT11u o6onx 3HaKOB np11 Tpex nonm1<emrnx nocnenaeii rpynnbI 

C'leT'lllKOB (paCCTOSIHHe MelKAY BpeMeHHbIMH C'leT'lHKaMn B =6,61 M, 

B =9,93 
5 

(3-6 )•10 

M H B =13 ,45 M). B KalKl(OM cneKTpe Ha6npanoch no 

n110HOB, . Ha pnc. 4 noKa3aH OAIIH H3 TaKIIX cneKTpOB. 

Dpn nepexone OT OAHOI'O 3HaKa qaCTIIU K npyroMy none OTKnOHSIIO

mero MaranTa KOHTpon11poBanoch no sinepHOMY MarH11THOMY pesoaaH-
4 

cy c OTHOCIITenhHOH TO'lHOCTblO :!:.2•10 • Bcero 6bmO npoBeneHO 15 

UHKnOB 113MepeHIIH • Dp11 aTOM 6hmo aaperncTp11poBaHO 6,10
6 

Imo

HOB 06011x 3HaKOB. 

<l>oH B aKcnepnMeHTe onpenemmcsi nepeKpbIBaHHeM ny'!Ka B 

OTBepCTHSIX C'leT'lHKOB A 
4 

H A 
5 

C noMOillh!O naTyHHOI'O CTeplKHSI 

nnnHOH 200 MM II AHaMeTpOM, OTnu'la!OWHMCSI OT AHaMeTpa OTBepc-

Tl!ii Ha 6-D < 0,1 MM, 

Ill. 

O6pa6oTKY peaynbTaTOB H3MepeHHll MOlKHO paa6HTh Ha 11eTb1pe 

aTana. DepBblll H3 !{HX COCTOSin B BbIAeneHHH n110HOB ll3 cneKTPOB 

no BpeMeHn nponeTa. OnHaKo 11a-aa Hann11nsi He6onhwoii nonn Men-

neHHbIX MIOOHOB ( 1 % ) • KOTOpbie He OTKn1011aIOTCSI aHTHCOBnane-

Hl!SIMH U C03):18IOT np11n11B B"XBOCTe BpeMeHHOI'O pacnpeneneHHSI n110-

HOB, 11 qJOHa cny11aii:HbIX COBnaaeHHll l!3 BpeMeHHbIX cneKTPOB He 

yaaeTCSI nony'lHTh a6con10THOe KOnH'leCTBO 3aperncTpllpOB8HHbIX n110-

HOB C Heo6XOJ:IHMOH TO'lHOCTb!O, B CBSI3l! C aTHM B nHQHHOM nnKe 

Y'lHTbIBanacb TOnhKO Ta '18CTh ero, KOTOpaSI npnneraeT K ueHTpy 

TSIJKeCTH n11Ka ll cjlopMa KOTOpoil OAHH8KOBa ansi nonOlKHTenhHbIX II OTpu

uaTenbHbIX nnoHOB, Ebma paapa6oTaHa npoueaypa cpaBHeHHSI qJOpM 

11 



0: 

- --'------

~-~ 
.... 

g 

o."' 

":] .. IO t:l 
. - ~ 

C =======::.:..-------- . . . ~. - ~ 

Q 
C> 

2 
T'• 

L!. 

I 
<lJ 

I 

~ 

c::, 
c::, 

~ 

~ 
t: 
~-

g 
~ 

g 
P) 

~ 

c::, 
~ 

C) 

Q) 

<'l 
l!l 

IO 

<is 
:,: 

.I!] 

"' Q) 

a 
0. 

·r:: 
:,;: 

. :,: 
. Q) 

·::: 
Q) 

0. 
Ill 

o· 
r:: 
l!l 
:,::, 
:r ~. 
0 
(.. 
0 
:,: 

~ 
Q) 
i-· 
l!l 
::I 
:,;: 
0. 

~ 
. 0. 

"' :,:: 
Q) .• . r:: 
u 
:,; 

CJ 
!SI 

0.. 

BpeMeHHblX pacnpel]eiI_eHHii, KOTopaS! nO3BOnHna Hal]e)KHO OTMe'IaTb 

pa3nll'IHR, o6ycnoBneHHbl0 npnMeCSIMH nopru:tirn HeCKOnbKl!X 1]0CS!Tb!X 

l]Oneii npoueHTa ·oT 'Il!Cna Ill!OHOB, 

BTopoii 9Tan - onpe1Jeneane. cpellHeii CKOPOCTH nnoHoB, llnR 

YM0flbW0HHSI BKnal]a. ow1160K Kann6poBKH wKanhI cneKTPOMerpa no 

BpeMeHn nponeTa ucnonh3OBancR cne1Jy10w11ii MeTOll 113Mepemrn cpell-

Heii CKOpOCTH nuoHOB ( /3rr ) , l13MepR!OTCSI ll·Ba cneKTpa qacrnu 

Ha llBYX 6a3aX nponeTa L H ( L -1:l.L}, TTp11 9TOM H3Me11en11e 

6a3hI nponeTa ( !:l. L ) npOll3BO1]11TCSI TaKll::f o6pa30M, 'IT06b1 nono-

)K0Hl!e nnKa llllOIIOB Ha cneKTpe, COOTBeTCTByIOIUeM 6a3e ( L ~ !:l.L), 

COBnal]ano npuMepHO C non?)K0Hll0M nnKa 9neKTpOHOB Ha.cneKTpe, 

COOTBeTCTBYIOIUeM 6a3e L • <PopMyna l]nSI pacqera cpel]Heii CKOpoc

TII nllOHOB B 9TOM cnyqae l!MeeT BIii]: 

!:l.L 
f3 
. 1T 

1 L(l+o)' 

rile O - ue6onbwaSI nonpaBKa, CBSI3aHHUSI C HeTO'IHbIM Bbmonne1m

eM BhiweyKa3aHiioro ycnOB11.11, llmr onpel]eneHIISI nonpaBKI! o 11eo6-

Xolll!Ma Kann6pOBKa WKanhI cn'eKTpOMeTpa. TaKa.lI Kan116pOBKa 6bma 

BbIIlOnHeHa II 6bmO nony'IeHO 3Ha'IeH1!0 0 =0,248:!:_0,09, OTKyl]a npn 

L =13,45 M 11 !:l.L =3,523 l-1 

{31T ·= 0,7901 ±.. 0,0014. 

TpeTllii 9Tan - cpaBH0Hlle CpE!llHIIX CKOpOCTefi nonm1rnrenhllb!X 

II· OTpnuaTenhHbIX n11O11OB. CpaBHeune npOH3BO1]1WOCb no paccTOS!HllSIM 

M0)K/lY nnKaMII nuoHOB 11 9neKTpOHOB l]n.lI ny'IKa nonO)KUTenbHblX II 

OTpllUaTenhHb!X 'IaCTllllo lln.11 Toro 'IT06bI IICKnIO'IHTh HecTa611nbHOCTb 

cneKrpoMerpa no BpeMeHII nponeTa, paCCTO.IIHlle M0)KllY n11KaM11 Ill!OHOB 

H 9neKTpOHOB HOpMHPOBanocb Ha paccTOS!HHe M0)KIJY penepllb!MU nn-
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1. 

KaMH, KOTOpoe COOTBeTCTBOBano BpeMeHH aanep)KKH ~HKCHPOBa~Horo 

OTpe3Ka Ka6enSI. B cpenHeM, nnSI OTHOllleHHSI CKOpOCTeii . nonoxrnTenb- '• 

Hi?rX .H oTpuuaTellbHbIX nHoHoB 6bmo nony,1eHo: 

f3+ 

f3 -

. - -' 4 
(0,5 ±.2,4)· JO • 

nocnenHHii, 'leTBepTb!ll: 3Tarr COCTOM B Bb!'IHCneHHH OTHoweHHSI 

BpeMeH )KH3HH aapSI)KeHHbIX nHOHOB Ha OCHOBaHHH . cpaBHeHHSI 'IHCna 

nHOHOB o6oHX 3HaKOB,aaperHCTpHpOBaHHb!X no paanH'IHOii nnHHe· npo-

neTa ( N/-, . Nf ), .H cpaBHeHHSI cpenHHX BpeMeH nponeTa· nolIO)KJt-

TenbHblX H OTpHUaTenbHbIX nHOHOB ( t+) • Pac'leTHaSI ~OpMyna OCHO

BaHa Ha .SKCnOHeHUHalibHOM 3aKOHe pacnana ·nHOHOB H HMeeT Bun: 

.!:.±_ 
r 

C 4 j Ct+ 2 
-. -+-(-L-) 

L 2 
·../ ct J ct - 2 

:--:= + -( L-) 
L 2 . 

N fn-0 
Ne 
N+ en 0 

~ 

CpenHee 3Ha'leHHe OTHOllleHHSI BpeMeH )Kll3HH aapg)KeHHb!X nHOHOB 

nony'leHO paBHbIM 

T+ 
T - 1 = -0,0014 :. 0,002'>. 

TTpuBenenHaSI OlllH6Ka BKnro'!aeT B ce6SI B OCHOBHOM CTaTHCTH'leCKHe 

OlllH6KH C y'leTOM HecornacoBaHHOCTH, OTnenbHbIX H3Mepenuii Me)Kny 

co6oii, 

TTpu o6pa6oTKe cTaTHCTU'leCKoro MaTepHana npHMeHSinHCb BbI

'IHCnHTenbHbie MalllHHbl E3CM:..4 H "MHHCK-2" C HCnonb3OBaHHeM 

oc1.mnnorpa~a co CBeTOBbTM KapannawoM, 

14 

Ba)KHbI_M MOMeHTOM Ii npeUH3HOHHb!X 3KCnepHMeHTaX SIBnSieTCSI 

onpeJieneHHe B03MO)KHbIX CHCTeMaTH'leCKHX norpelllHOCTe:li H3MepeHHH, 

.. AaanH.3Y . TaKOrO poaa OWH60K ITOCBSllll.eHa ,'leTBepTaSI rnaBa pe~epH -

pyeMoii nHccepTaUHH, 

BoaMOXCHbie. CHCTeMaTH'leCKHe; oniH6KH, KOTOpbre MoryT CMemaTb 

BenH'IHHY OTHOllleHHSI BpeMeH *H3HH aapSI)KeHH?IX nHOHOB, MO)KHO paa-

6HTb Ha TPH rpynnbI! 

. .1 ) Hey'ITeHHbie . noTepH ITHOHOB npH TpaacnopTHpOBKe ny'IKa, He 

. . 
CBf!3aHHbie C HX pacnanoM; 

2) HenocTaTO'IHO __ 'IHCTOe BbrneneHHe nHOHOB; 

3) owl!'6KH, CBSI3aHHbl0 co cpaBHeHHe11,1:_ CKopoc'reii .nHOIIOB. 

TToKa3aHo, 'ITO BO3MO)KHb!e CHCTeMaTH'leCKHe OlllH6KH, o6ycnoB-

neHHbie npH'IHHaMH, yKa3aHHbIMH B nyHKTaX .1 H 3, cymecTBeHHO 

MeHbllle 0,1 %, HaH6O1IblllYID B03MO)!CHyio n'?rpelllHOCTb SKCnepHMeHTa 

Mb! BHnHM B cnoco6e BbrneneHHSI aaperHCTpHpOBaHHbIX nHOHOB H3 

cneKTpoB no BpeMeHH nponeTa; ee oueHKa - .;;; 0,15%. 

B npHnO)KeHHH npHBeneH BbIBOn ~OpMYn, KOTOpbie ucnonb3OBa-. 

nHCb npH o6pa6oTKe CTaTHCTH'leCKOr.o MaTepHana. 

Bb1Bonb1 

1, Paapa6oTaH cneKTpOMeTp no BpeMeHH nponeTa c 6onblI!Oii 

anepTypoll H peKopnHhIM nnfl cBoero BpeMeHH paapeweHHeM · /"1 t = 

=0,44 nceK, CneKTpOMeTp HCnOIIb3OBaH B 3KCnepHMeHTaX no cpaB

HeH_Hro BpeMeH )KH3HH aapSI)KeHHbIX ITHOHOB H no H3MepeHHID cneKT

poB 6bICTpbIX nell:TpOIIOB, HCnycKaeMbIX' npH B3aHMoneiiCTBHH npo-
/12 13/ . 

TOHOB C aaeprHeii 670 MaB SinpaMH ' • 

2, Ha ocaoBe cneKTpoMeTpa no BpeMeHH nponeTa coanaHa yc

TaHOBKa nnSI cpaBHeHHSI BpeMeH )Kff3HH aapSI)KeHHblX nHOHOB, Y CTa

HOBKa xapaKTepuayeTCSI cnenyromHMH napaMeTpaMH! 
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1 

I 

~ 

a) BpeMeHHoe pa3peweHHe l::i. t =0,65 HC0K0 

6) pa3peweH11e no HMnynbcy 
l::i.P 

=:t_l ,5% np11 HMnynhCe p 
'I8CTHU p = 180 M:;m/c; 

B) M8KCl!ManbH8H 6a3a nponeTa 'I8CTl!U B =13,45 Mi 
max 

I') .1::tn11Ha, Ha xoTcipol!: 113y'IancH pacnan mwHoB, f =6,84, M; 

n) AIICKpllMIIHBUIIH MIOOHOB no npo6eI'y "' 99% npn AIICKpl!MHH8-

UIIH_ nHOHOB He 6onee 5%; 

e) ypoBeHb lpOH8 cnyqal!:Hb!X COBnaneHHfi (0,l-t0,2)%; 

)K) 3!plp0KTHBHOCTb 8HTHCOBnaneHHfi > 0,9998 i 

3) yI'nOBaH paCXOAHMOCTb cipopMHPOB8HHOI'O ny'IK8 l::i. ¢, =:t_D,25°; 

H) HHT0HCl!BHOCTb n110HOB o6onx 3H8KOB Ha M8KCHM8nbHOl!: 6a-

-l 
30 - 10 CeK • 

3. TTpoBeAeHbl ABB ceauca ll3MepeHHfi Ha CIIHXpou11xnoTpOHe 

Ol1.Hl1 o6mel!: nnHTenhHOCTb!O "' 200 'I8COB, B T0'I0Hl!e KOTOpb!X Ha-
6 

6paua_ CT8THCTHK8"' 6°10 n110HOB o6onx 3H8KOB; npoBeneHbl•KOHT-

ponbHbI0 H3MepeHHH, 

4. B pe3ynbTaTe o6pa6oTKH nonyqeHhl 3H8'!0HIIH cpenHel!: CKO-

poCTII nHOHOB C TO'IHOCTb!O 0, 18% (• f3 =0,790:!:,0,0014) H OTHO-
TT 

weHHH cpenHHX CKOpOCTel!: nonO)Kl!TenbHb!X H OTp11uaTenbHbIX Ill!OHOB 

C TO'IHOCTb!O 0,024% ( :~ · =l ,00005:!:_0,00024), 

5. 0rHOW0Hl!e BpeMeH )Kff3HH 38pH)K0HHbIX Ill!OHOB nony'IeHO 

paBHbIM: 

T+ 

T 
-1 (-0,14~0,29 )% 

np11 B03MO)KH0fi CT8THCTH'I0CKOfi OWH6Ke ;:; 0, 15%. 3T01' pe3ynbT8T 

HBnHeTCH ewe OAHHM IlOATB0p)KA0HH0M cnpaBennHBOCTI! CPT-Teope

Mbl, 
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n . . 6 /9,10/ 6 
. HCCepTBUIIH Han11caHa Ha OCHOB0 p_a OT I ony nHKOBBH-:-

HbIX B. BHAe ~penp11H1:0B _?H.Hl1 11 B. )KypHanax ".HneIJHBH <pll3HKa" H 

"'TTp116opi,1 II T0XHIIK8 3KCnepllM0HTa". Pa_60Tbl noxnaAbIB8nl!Cb Ha 

C~Mn03HyMe_ no·. HaHoceKyHAHO,fi _ane~Tp0HIIK0 (lly6Ha, 1967. ~on) ~ 
Ha _1-oM Me)KAyHapOAHOM COB0W8Hllll no HyKnOH-HYKnOHHbIM H IlHOH

HyKn~HHblM B3~m.1.onel!:CTBHHM -C.1:[y6Ha, 1968 I'OA): Pe3ynbT8T cpaBH0-

Hll~ BpeMeH ~H3HH 3~pH)K0HHbIX Ill!OHOB coo6manCH B AOKnane Kpo-

/16/ • · · HIIH8 . Ha. Me)KAyHapOAHOfi KO~<pepeHUIIH no lp1!3IIK0 Bb!COKIIX 3Hep-

I'l!fi B BeHe ( 1968 I'OA)~ TTp11BeaeHH8H BenH'IHH8 HBPHAY C pe3ynbTa-

6 
/7/ 6 6 " . TOM pa OT bl. bWB HBH onee TO'IHOII cpenu. H3B0CTHblX K TOMY 

BpeM0HII pe3ynhT8TOB H3MepeHHfi OTHOW0HHH BpeMeH )Kli3HH 38pH)K0H-

HblX Ill!OHOB, 
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PyKonHCb nocTynHJ:Ia B H3/:18TenbCKHfi OTJ:{en 

24 CeHTSI6pg 1971 I'OJ:la. 
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