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BonpoChl panuaUUOHHOA 6eaonaCHOCTB B nonHX npOTOHOB BhlCOKUX aaeprUA CTa

HOBHTCH BCe 6onee aKTyan&HhlMU B CBH3U C pa3BUTUeM SKCnepuMeHTan&HhlX pa6oT, 

npOBOliUMhlX Ha YCKOpBTenHX Bb!COKUX aaepruA B pelKBMe Bb!Beneaaoro ny'IKa npo

TOHOB, a T8B:lKe B CBH3U C OCBOeHUeM OKOnoaeMHOro KOCMB'IeCKOro npocTpaHCTBa. 

0AHUM U3 BaJKHeAwUX napaMeTpOB0 OT KOTOporo 38BUCUT CTenea& Bpenaoro 

Boanel!CTBUH uany'leHBH HB opraHU3M0 HBnHeTCH ljlaKTOp Ka'leCTBa uany'leHUH ( Q F)

BenU'IUHS, OliH03H8'1HO CBH38HHaH C nuaeAHhlMU noTepHMU aaeprUB ( nn3) 'laCTUU 
Ill 

B TKBHU 

Ha BbiBeneHHOM ny'IKe npOTOHOB CUHXpOUHKnoTpoHa B .Lly6He C noMOIIIb!O pe
/2/ 

KOM6UHaUUOHHOft MeTOliUKU npoaeneHhl npHMbie B3MepeHUH $aKTOp8 K8'1eCTB8 
x/ 

npoTOHOB C aaeprueA 660 B 260 MaB B BOAHOM ljlaHTOMe. reoMeTpBH az:cnepBMeH-

Ta npuaeneaa aa puc. 1. B Ka'lecTae neTeKTOpa Hcnon&aoaaaa nnocKaH peKoM6u

HanuoHHaH KaMepa (puc. 2), cneuuan&Ho npenaaaaa'leHHBH nnH H3MepeauA B ljlaaTo

Me. LlnH nony'leHUH ynoaneTBOpHTen&aoA TKaaeaKBuaaneHTHOCTH neTeKTopa nnoc-

KHe aneKTpOllbi KaMephl cnpeccoBaHhl ua cMecB nonuaTuneaa, aueTuneaosoA calKH 

H MenaMUHa. 06mHA STOMHbiA COCTaB aneKTponoa: 10,2 BeCOBhlX % BOliOpona, 84% 

yrnepona, 4% Kucnopona H 1,8% aaoTa. He6on&woe oTnU'IHe B conepJKBHUB aaoTa 

ITO CpSBHeHUIO C MHrKOA TKSHbiO He nonJKHO BHeCTU OWH6KU B pacnpeneneaue nn3 
'18CTHU, npOH3BOliHIIIBX HOHH38UUIO, BBHlly Manoro BKnana TerrnOBhlX aeATpoHOB (nnH 

KOTOpb!X cymeCTBeHHO B3aUMOlleACTBHe C smpaMB 830Ta), a TSKJKe BBUAY aneKBaT

Horo conepJKaHHH aaoTa B raae KaMepbi ( 3,5 aecoBhlX %) • 3aMeHa aeKoToporo z:o

nu'lecTBa Kucnopona paBHhlM no Macce Konu'leCTBOM yrnepoba ('ITO noTpe6oaanoc& 

x/ 
Paapa6oTKa annapaTypbi nnH npoaeneauH onbiTOB ljJBaaacupoaaaa MeJKnyaa-

ponHhlM areHCTBOM no 8TOMHOll aaeprUH cornBCHO HCCnenoBaTen&CKOMy KOHTpBKTY 
MArAT3 Ji> 392- Rh. 
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Ami of5ecne'IeHUSI 9l18KTpU'I8CKOli IIpOBOJ:IUMOCTU 9l18KTpOJ:IOB), IIO-BUJ:IHMOMy, T8K:>!<8 

He ):IOli:>!<Ha BH8CTU cymeCT>38HHOil Ol!IHOKH BBHJ:Iy IIO):IOOHSI Ce'!eHUSI B3aHMOJ:18ilCTBUll 

H IIOJ:IOOUSI nn3 BTOpH'IHhlX '!aCTUU ):llill liJ:Iep KHCrropo.Qa U yrnepoaa, faa, HaiiOl111li

!OlliUil KaMepy, HBmieTCH CMeChJO MeTaaa, yrrreKncnoro raaa H aaoTa. ATOMHhifi coc-

/3/ 
TaB raaa yKaaaa B pa6oTe • PaccToHHHe Me:>!<J:IY aneKTpoaaMu B KaMepe cocTaB-

nHeT 6 MM, 

<l>aaToM, rrpeacTaBnRJOmufi co6oil uummap nuaMeTpoM 35 CM u anuaofi 90 cM 

(puc, 3), HaiiOl1H8H J:IUCTUl1l11lpOBaHHOfi BOJ:IOfi, Macca KOTOpofi OKOliO 80 Kr, T,e, 

rrpu6nuanTenhHo cooTBeTCTByeT Mncce cpeaaero qenoBeKa. B no6oBofi qacTu ~aa

ToMa HM88TCll Bb!CTYII ITO ~OpMe KaMepbi, rrpenaa3H8'!8HHblfi J:ll1ll 'IaCTU'IHOfi KOMIIeH

caUUU repMeTpU'IeCKUX UCKa:>!<8HHfi, BHOCHMLIX ra30BOil IIOliOCTh!O K8Mepbi, Dorr0:>!<8HU8 

KaMepbl B ~aHTOMe perynnpyeTCH C IIOMOll!b!O 'IepBH'IHOil rrepeaa'IU, 1Ipl!BOJ:IIIMOfi B 

ABH:>!<8HHe peBepCI!BHbJM MOTOpOM, H OTC'Il!TbJBaeTCH ):IIICT8HUHOHHO C TO'IHOCThiO 

I MM. CxeMa yrrpaaneHnH, a TaKJI<e 6noK-cxeMa uaMepeaufi rrpeacTaBneHbi aa puc.3. 

ilaaneaue raaa H aarrpH:>!<eHue aa aneKTpoaax KaMepbr rroao6paHbi TaKUM o6paaoM, 

'ITO 9~~8KTIIBHOCTh cof5upaHHH UOHOB B pe:>!<HMe KOliOHHOfi peKOMOHHaUUU HBl1H8TCH 

Jll!H8fiHol\ lj:lyHKUHefi qlaKTOpa Ka'I8CTBa Q F 
/4/ 

rae 

QF = M(l-1), 

f = + -~~eKTUBHOCTh C06UpaHUSI UOHOB B KaMepe; 

M - rpaaynpOBO'IHhlfi KO~QJHUH8HTi 
•. 

- TOK KaMepbl B p8:>!<UM8 p8KOM6uaauuu; 

- TOK KaMepbl B p8li<HM8 l!aCbllli8HUSI, 

XapaKTep 38BUCUMOCTU f(QFJ 1IpOB8pHl1CSI lipU UCIIOl1b30BaHUU Tpex UCTO'IHU

KOB H3l1Y'I8HUH: r-aMMa-uarryqeiJUSI 
6° Co ( Q F'= I), raMMa-aefiTpOHHOro U3l1Y'I8HUSI 

210
Po -

9 
Be ( Q F = 6,8), arrb~a-uarryqeiJUH 222 Rn ( Q F = !9 ) . Dpu aaBneauu 

p = 3,8 KffcM
2 

l1UH8fiHOCTh 38BUCUMOCTH f(QF) UMena M8CTO lipU HarrpH:>!<8HUU 

peKOMOUHaUHU 38 B, lipU 9TOM M = 25, Pe:>!<uM HacbrmeauH rrpaKTU'IeCKH o6ecrrequ-

BaJlCH 1IpH Hal1pH:>!<8HUH 2000 B, J13M8p8HHH lipOBOJ:IllliUCb IIOO'Iepeaao: B pe:>!<UMe H8-

Cbi!U8HUH ( liO BCefi rnyf5nHe !jlaHTOMa) U B peli<HM8 peKOMOIIHaUHH, 

ToK KaMepbl ll3MepHl1CSI aneKTpOMeTpOM ~UpMbl F: k co c Bu6pauuoHHblM KOH-

-15 
QeHCaTOpOM, qyBCTBHT8l1bHOCTh!O "' 10 a , DoKaaaHHH 9l18KTpOM8Tpa BbiBOJ:Ill-

Jli!Cb Ha CaMOIIHCeu, Ha neHTy KOTOporo OJ:IHOBpeMeHHO 3aliHCblBaJlUCh U IIOKa3aHUSI 

MOHHTOpa, peri!CTpllpyiOmero KOne6aHIIH IIHTflHCIIBHOCTU IIY'!Ka lipOTOHO!l, 
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J1HTOHCUBHOCTh IIY'!Ka IIOJ:IOIIpanacb TaKOII, 'ITOObl lipll Hal1pH)I{8Hllll 38 B pe:>!<UM 

pafSOTbl KaMepbl He Bb!XOJ:IUII 3a rrpeaenbl KOIIOIIHOM peKOMoUHaUI!II, CHHTaSI Ha liY'IKe 

lipOTOHOB XapaKT8pUCTUKa KaMepbl IIO UHTeHCIIBHOCTU (puc, 4) IIOKa3biBaeT, 'ITO 

peKOM6l;HaUUOHH8H MeTOJ:IHKa orrpeaerreHUSI QF 1Ipll ):laBrreHI!H ra30BOfi CM&CU · B 

2 
KaMepe p = ·3,8 KffCM 1IpUM8HUMa B UMliYIIhCHOM none U3liY'I8HUSI CUIIXpO!ti!Kli0-

7 2 
TpOHa BliliOTh J:IO n;w·ru.:cTefi liOTOKa liOpSIJ:IKa 10 lipOTOHfCM C8K, J13MepeHHll Q F 

6 2 
rrpoaoaunl!Ch rrpu rrnoTHOCTU rroToKa rropHAKa 10 rrpoToa/cM ceK. DpoaeaeRbi TaKiKe 

KOHTpol1hllbl8 U3MepeHHll ~~eKTHBHOCTU COOUpaHUll UOHOB lipH pa3l1U'IHbiX yrnax 

opueaTauuu aneKTpH•IecKoro nonS! KaMepbi oTHocuTenhHO rry'!Ka npoTOHOB, B rrpe

aenax oum6Kn H3MepeHnfi yrnoaag aaBHCUMOCTh ae o6aapyl!<eHa, 

PeaynhTaTbi aKcrrepHM&HTOB rro uaMepeauJO aaaqeanll Q F B BO):IHOM d,JaHTOM8 

anH rrpoToHoB c aaepr11efi 660 u 260 Maa npencTaaneHhi aa puc, 5. Cpei!Hllll rrpu6op-

HaST omu6Ka no Q F COCTaBIIlllia 8%, MaKCUMarrbHaH - 12%, MeTOI!H'I8CKall OlliH6Ka 

6naronapg ynyqrneauJO TKaaeaKBUBaneHTHOCTH u o6ecne'leHUJO 6onee rronaoro aachl

/5/ 
meaull rro cpaaaeau10 c paaee orrucaaaofi KaMepofi cHH:>!<eaa no 15%, l{epHbie 

TO'IKU H8 pUC, 5 COOTB8TCTBYIOT paC'!8TaM, 1IpOB81!8HHbiM M8TOI!OM MoaTe-Kapno 

/6'7/ 
I!IIH 6eCKOH8'IHOfi rrnaCTHHhl TOl1lliHHOfi 30 CM 

0 
, Eonee KOpp8KTHO 6bll10 6b! cpaB-

HUBaTb pe3yl1hTaTbl 9KCIIepuMeHTa U paC'!8TOB, OTH8C8HHbl8 K OJIUHaKOBblM reo-

M8TpH'I8CKHM YCIIOBHSIM, 

B HacToSimee apeMH rronro1•aanuaa10TCH aKcnepnMeHThi rro H3Mepeaui6 Q F 

B YCliOBUHX 6eCKOH8'1HOfl IIIIaCTHHhlo 
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PHc, 5, fnyoHHHoe pacnpeneneHHe ljJaKTopa KaqecTsa s BOilHOM cjlaHToMe llJISI 
npoToHos. e pac'!eT/6/ nng E 0 = 400 Mas, ' .A.- pac'!eT/6/ nng 

E 0 = 250 Mas. 0 - aKcnepHMeJIT /1JISI E 
0 

• 660 Mas, d -
aKcnepHMeHT AJISI E = 260 Mas. 
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