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AnowuH A.ll. H np. 1 - 10803 

Raau~wnei1CTBIIe r. -Me30HOB c smpoM yrnepona npH P,.-=40 fgB/c 

II 3tPtPCKT "IIUepHOH 11p03pB'IHOCTII" lllHI Bb!COK03Hepr'll'lllh!X BllpOHOB 

B IIBCT051l.Ueii pa6oTe npOBOillllliiCb IICCilellOBBflllll 3tjltjleKTa "npoapa'IHO

CTH" llll8flHOM MaTepllll BO B3Bl1MOJlei1CTB115lX Tl- -Me30HOB C llilpBMH yrnepona 

np11 Pr;-= 40 fgB/c. 

Hai1neno, 'ITO a) np11 Bcex sw6paHHwx 3Ha'IeHHilX rpaHH'lHoro yrna 

0na(2 ,5°,8°.10°) cpeJlHilll MHQ;KeCTBeHHOCTb TT ± -~1e30HOB BHyTpeHH8r'O KOHyca 

He 3BBIICIIT OT 'IllCila IICilyWeHHbiX llpOTOHOB (N p) II llpll 3Ha'leH115lX 0 n =2,5'; 
8 ° COBTIBJl88T C JlBHH!olMII Jlllll ll- p B3BIIMOJJ.ei1CTB11ii; 6). He3BBI1CIIMOCTb 

CpenHeii MHQ)!(8CTBeHHOCTii TT ± ~Ie30HOB BHyTpeHHer'O KOHyCa OT 'liiCila UCTiy

WBI!HhiX 1!3 !'!Jlpa yrnepona npOTOHOB (N p) He 03HB'laeT llOilHOii "npoapa'IHOCTII •· 

llllpa nnll 3TIIX 'laCTHU, T,K. ux cpenHilll 311epr1111 yMeHbwaeTCil c pocroM N P 

Pa6ora BblllonHena B lla6oparopllll BbiCOKHX 3Heprlli1 Oll.Hll. 

llpenpBHl 061oe)lBHeHHOrO BHCTBTyTa •AepHWX BCCDe)lOB8.HBI. ,lly6Ha 1977 

© 1977 061>eCJUHeHHI>IU UHc•u•y• ACJepHI>IXUCC.IIeCJ06QHUU,.lly6Hii 

BBEilEHME 

Hayqea«e aaaHMoneiicTBHH BhiCOK09Hepr!i'iHhiX anpoaoa 

C S!Jlp8MH naeT HH!flopMBUHJO 0 npOCTpaHCTBeHHOM H BpeMeH

HOM pa3BHTHH npouecca MH0)1{8CTBeHHOH reHepaUHH 'I8CTHU. 

AaanK3 paanH'IHhiX caoiicTB JJHBHeBhiX qacTHU (n 8 ).o6pa

ayroiUHXCSI BO B38HMOl:{eitcTBHSIX 8l:{p0HOB C S!t:lp8MH !fJOT0-

9MYJ1bCHH1 nOK838J1 1 'iTO CTeneHb BJ1HSIHHSI Sil:{epHOH cpet:\hl 

He Ol:{HH8KOB8 l:{JlSI 'i8CTHU, p83J1H'i810IUHXCSI no CBOHM HM

llYJlbCHbiM H yrnoBhiM xapaKrepHCTHKaM. B qacraocrH, 

HMeeTCSI rpynrra BTOpU'iHbiX '18CTHU 1 HCnyiUeHHb!X non yrnOM 

0<0 lf2 (rne (;l!Jz - yron, KOTOpbiH nenHT ace BTOpH'IHbie 

qaCTHUhi Ha nse paBHhie qacTH, - "nonoBHHHhifi" yron), nnSI 

KOTOpb!X cpenHRSI MHOiKeCTBeHHOCTb He 38BHCHT OT 'IHCJ18 

Bb16HThiX H3 Sil:{pa MenneHHb!X npOTOHOB H COBITanaeT C 

l:{8HHbiMK .'lJlSI anpoH-at:lpOHHbtX B381fMOileHCTBHH. 3TOT 9!fl

¢eKT 6hiJ1 H83B8H "npoapa'iHOCTblO" S!LlepHOH MaTepHif l:{JlSI 

BbiCOK09HeprH'iHbiX 81lp0HOB 
11 

•21 . 
B aacTOBIUeii pa6ore 9TOT a¢¢ eKT KCcnenosaH so aaaH

MoneikTBifSIX TT- -Me30HOB C MPBMH yrnepona B 2-MeTpOBOH 

nponaaoaoii nyabipbKOBOH KaMepe Ol1.Sll1. KaMepa o6nyqanacb 

TT- -Me30H8MH c HMIIYJlbCOM 40 raB/c Ha ycKOpHTene 

11<1>83, r.Cepnyxoa. 1 
,Ung 8HBJ1H38 6bWO HCnOJ1b30B8HO OKOJ10 6000 TT- 2c-B38H

MOl:{eikTBHH1 OTo6paHHbiX no CTaHnapTHbiM KpHTep!tsfM, npH-

HS!TblM JlJlSI nporraHOBOH ny3blpbKOBOH KaMepbi /Sl · 
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§ 1. 3KCTIEPI1MEHT 

12 
B oro6paHHbrX rr- C..B3aH:Mo.neii.cTBIHIX aaanH:311pOBamtCb 

CBOHCTBa TT ± -Me30HOB, 11CTIYIU€HHbiX IlO.ll pa3JlH:lfHblMI1 yr

JlaMH fJ B na6opaTOpHOH CI1CT€M€ KOOp.llH:HaT (n.c.K.) B 38-

BHCIIMOCTII OT lfi1CJ1a M€.llJ1€HHb!X IlpOTOHOB (N p ). YHCJla N p 

HellOCpe.llCTBeHHO CB5I38Hbl C I1po6ef'OM o6pa30BaBIUHXC5I 

lfacrwu B 5Itlpe. Aaan113 npoBOtlHJIC5I IIO rrepeMeHHbJM ii 
(cpe.nHee lfHcno po.>K.neHHhJX rr± -Me3oHoB), x = P/P

0 
+ 

( P - HMrrynbc rr- -~e3oHa B n.c.K., P
0

- HMrrynbc nep-

BHlfHoro rr--Me30Ha), p ..L (cpe.llHI:IH rreprreHnHKYJHlpHbllt I:IM

IIYJlbC rr ±-Me3oHoB), (J ( cpenHHi1 yron ~:~crrycKaHIHI rr ± -Me-

30HOB) • 06pa30BaB!llH€C5I TT -M€30Hhl pa3il€J15IJ11:!Cb Ha nse 

rpyiiiibi: C Yf'JIOM HCIIYCKaHI:I5I 8::_0 n (BHyTpeHHI:Ii! KOHyc) 

II 0> 0 n (sHe!llHI:IH KOHyc). B Katfecrse rpamtlflloro yrna 

en B35ITb! 3HalfeH!I5I On =10° (rroJJOBHHHhiH yron .llJ15I rr-,t 2 c
B3aH:MO.ll€HCI'Biti1:), en2=8° (rrOJJOBHHHblil yron tlJ15I Tr- P-s3aH

MO.lleii.crB!Ii1) H On3 =2.5°. OrMeTHM, "'TO IIp!I BbllfHCJieHHH 

3H8lf€HHll U Mbl He BBOnHJII:I ITOITpaBOK Ha H€1I31\iCpltMbl€ cnenbi, 

I103TOMY IlpiiBeneHHbl€ 3H8lf€H115I n HeCKOJlbKO M€.1Iblll€ orry6-

JliiKOB8HHhlX B pa6ore 141 

PaccMorpeH!Ie rrposonH:nocb HaMa nng co6biTHH, 11M€!0llll1X 

rrpOTOHbl C tiMITYJ1bC8MH pp OT 140 no 700 JV\38/c, a TaK)K€ 

c P p · or 300 no 700 M38/c ( 6e3 !Icrrapr1TeJJbHr.rx rrporo-

HoB15· 
6

/ ) • KpoMe 3Toro, 6brJ1a BbrneneHa rpyrrrra co6hrTIIi1, 

B KOTO;Jb!X B3811MO.ll€HCTBI1€ rrepBH''l:Hb!X 7T -M€30HOB TlpO!IC

XOni:IT c HecKOJ1bKHMH HyKnoHaMH s:rnpa yrnepona 7 . K 3ToH: 

rpyrrrre co6bJTH:i1 6biJ1H oraeceHbr B3a!IMonei1cTBI15I -c cyMMap-
+ v Hq!M 3ap5II..IOM, IIp!IXOn5IIUHMC5I !la rr--Me30Hbl, _Q::: 1. 

§2. PE3YflbTATbl 

Ha p 11 c. 1a,6 IIpl1BeneHa 3aB!ICHMOCTb n or N p 

040:::;Pp_5700 M38/c). l13 pucyHKa BIH:tHo, •no QJI5I Ecex 

Bbi6paHHbiX 3H8'i€HHH rpaHII'iHOf'O yrJia en B€JIH'1HHbl ll -JlJISI 

BHewHero KoHyca pacryr nuHeHHo c ysenHqerlHeM NP , 
I1p1I'i€M 1IpH6nit3HT€JibHO OnHH8KOBO llJISI rr +, TT- -M€30HOB. 

Bo BHyrpeHHe'M KOHyce 3H8'i€HIISI n He 38BHCSIT OT N pH npH 
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3Ha~eHRBX (jn =2,5°; 8° COBIT~ll8IDT B rrpenenax OWR60K 

c naHHbiMR nng rr -p-B38RMonelicraali * • Ananora~Hbili pe-

3yn&TaT rrony~aeTcg ang cpeaHRX yrnoa Bhlnera srax Me-

30HOB ( p R C. 2a,6). 3To, OUH8KO, He 03Ha~aeT, ~TO BllpO 

OK83biB8eTCB ITOnHOCTbiO "rrpo3p8~Hb!M" UnH STOll rpyiTIIbl 

~acrau. l13 p R c. 3a,6, rne rrpaaeneHbi pacrrpeneneHR.H ae

na~RH X. , aanno, ~To c pocroM NP ua6niDnaeTc.H yMeH&we

HRe CpenHeH SHepPRR TT -Me30HOB BHyrpeHHero KOHyca, ~TO 

YK83biB8eT Ha "aerrpo3pa~HOCTb" Bnpa nng STRX ~aCTRU. 

3HepPliR TT -Me30HOB BHeWHePO KOHyca OCT8IDTCB rrpR 9TOM 
ITOCTOBHHhiMR. 

PacnpeneneHRB BeJIR~RH n. X 6binR nony~eHbl UJIH B38RMo

nelicTBRH, He RMeiDIURX RCITapRTenbHhiX rrpOTOHOB ( p p < 
< 300 MsB/c), B TOM ~acne R nng co6biTRli c ~Q < 1 

R C ~Q ~ 1 (MHOPOHyKnOHHhie B38RMOUeHCTBRB). Dony-

~eHHhie pe3yJihT8Thl ITOK838Hhl Ha pRe. 4a,6 R 5a,6. H3 

9TRX pacyHKOB BHUHO, ~TO o6IUHH xapaKTep pacrrpeneneHRH 

OCTae,Tcg T8KRM )Ke, K8K H nng B38RMOUeHCTBRH, RMeiDIUHX 

rrpoTOHhi c P P < 300 MsB/c, rrpa~eM Her HRKaKon pa3HHl.lbi 

Me)Klly C06b!THHMH C ~ Q < 1 li ~Q ~ 1 , 38 RCKniD~eHHeM, 
MO)KeT 6biTh, pacnpeneneHRB rro ii rr- -Me30HOB anyrpeu
uero KOHyca B co6hiTRBX c ~Q > 1. 

H a pH c. 6a,6 rrpaaeneHbi 3Ha~eHHB cpenuero rrepneu-
- + 

llHKYJIBpHOPO RMITyJihC8 ( p .l ) llJIB TT --Me30HOB BHyTpeHHero 

H BHewuero KOHyCOB ( (j n = 1 0°) UJIB C06b!THH C ~ Q < 1 R C 

~Q >-.. 1 • BenR~RHhi P...L ocraiDTCB nocT051HHbiMR nnH pa3HbiX 

B38HMOUeHCTBHH rrpa acex 3Ha~eHHBX N p • 38 RCKniD~eHHeM 

p..)... UJIB TT + -Me30HOB BHeWHeP!O' KOHyca B C06biTRBX C 

~Q < 1. ilnH H8PJIBUHOCTH pe3yJibT8Tbi, ITOK838HHhie Ha 

pH c. 4,5,6, cyMMHpoaaHhi B T a 6 n au e, rne rrpnaeneHbi 

OTHOWe_!IRB ila~no. X a/X-o • P...!.a/P ...Lo • 3necb n3 • no 'x3 
x 0 , P ...!..a, P .l 0 - 3Ha~eHHB cpenunx MHO)Kecraenuocreli, 

cpenueli suepraa R cpenuero rreprrennaKynBpHoro HMrryn&ca 

nng co6hiTHH c N =3 R N =0 cooraercraeuno. p p 

*flpa rex )Ke KpnrepHBX or6opa cnenoa rrpn nccnenoaa
HRH TT- p -B38RMOUeHCTBRH nng TT -Me30HOB BHyTpeHHero 

KOHyca 6biJIO ITOJiy~eHo: ll ( {) n =8°) =2 ,52±_0,01, n( (}n =2 ,5°)= 

= 0,96±..0,01. 
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§3. Bb!BO.Ubl 

Pe3ynbT8Tbi pa6orLI Moryr 6LITb c<fJopMynupoBaHLJ cne
AYIOlilHM o6pa3oM: 

J. f1pH BCex Bbi6paHHbiX 3H8'IeHH5I X rpaHH"'HOf'O yrna 
On(2.5°.8°.10°) cpeaH5I5I MHO:tKeCTBeHHOCTb IT± -Me30HOB BHyr

peHHero KoHyca He 3BBHCHT or "'Hcna npoTOHOB N H npu 

3Ha'IeHH5IX (jn =2,5";8" COBnaaaeT C COOTBeTCTBYIOlilHMH 
.::aHHbiMH anH IT- P-B3au MOAeikTBHii. 

2. He3aBMCHMoCrb cpeaHetf MHO:tKecrBeHHocru 17--Me3o-+ 

HOB BHyTpeHHero KOHyca OT 'IHCila Bhl6HThlX H3 HApa yrne

poaa rrporoHon (N P) ·He 03Ha'Iaer rronHoi'I "rrpo3pa'IHOCTH" 
Hnpa anH 3THX 'Iacruu, TaK KaK HX cpeaHHH 3HeprHH 
yMeHbwaercH c pocroM N p· 

3. MHO;.!\eCrBeHHOCTb 17 ±-Me30HOB BHewHero KoHyca 

pacrer c N P , npH'IeM c yBemt'IeHHeM N P or 0 ao 4 MHo
:tKecrBeHHocrb B03pacraer ITO'ITH B 2 pa3a. 

4. CpeaHHti yron Bhi.riera IT± -Me3oHOB BHewHero KOHyca 
pacrer rrp11 H3!\:eHeHHH NP or 0 no I, a B cnyqae N P ·• 1 
0CTBeTC5I ITOCT05IHHLIM. 

5. OrpaHH'IeHHe ua HMrrynbc rrporoHa ( P P .:,:300 M38/c) 

He M€HHer xapaKrepa HccnenoBaHHhlX pacrrpeaeneHuA. 

6. He Ha6niOaaercH pa311H'IH5I Me:tKay pacrrpeaeneHHHMH 
Jli15I "MHOPOHYKilOHHhiX" B38HMOJleHCTBHH (};Q~l) H BCeX 

ocranbHLJX co6LITHi1, 3a HCKiliO'IeHHeM pacnpeaeneHHtf 

ITO IT Jli15I IT --Me30HOB BHyrpeHHero KOHyca 113 C06biTHH 

C ~ Q -, 1, AI15I KOTOpb!X Ha6niOnaerC5I TeHAeHUl15I K yMeHb
lileHH!O n c POCTOM N P· 

7. CpeaHue rreprreHilHKynHpHL!e HMnynbCbJ ocrmorcH no
CTOHHHLIMH BO BCeX cny~a5IX 0 KpOMe Clly'Ia5I IT t--Me30HOB 
BHeWHero KOHyca (@ = 10°) B C06b!THSIX C }; Q < 1. 
(eM. PHC. 66). 

B 3aKniO'IeHHe aBropbi Bbipa:tKaiOr 6naroaapHOCTb yqacr
HllKaM CorpynHnqecrBa no o6pa6orKe CHHMKOB c 2-Merpo

Botf nponaHoBoil KaMepLr !183 OHJU1 .::Ja TIOMOlllb B pa6oTe. 
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PyKOTIRCb nocTyTIHJia B u3naTeJibCKllll oTnen 
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TEMATHqECKHE KATErOPHM OYBnHKAUMH 

OB'hE,lJ,HHEHHOrO HHCfHTYTA H,lJ,EPHhiX 

l1CCJIE~OBAHHH 

J1H,U€KC TeMaTHKa 

1. 3KcrrepHMeHT8JlbH89 tPH3HK8 BhlCOKHX aHeprHfi 

2. TeopeTJPiecKaH tPH3HKa BbiCOKHX aHeprHfi 

3. 3KCITepHMeHT8JlbH89 Heii:TpOHH89 tPH3HKa 

4. TeopeTHqecKaH $H3HKa HH3KHX aHeprnii: 

5. MaTeMaTHKa 

6. HnepHaH cneKTpocKoTIHH H panHoXHMHH 

7. cl>H3HK8 TH*8JlhlX HOHOB 

8. KpnoreHHKa 

9. YcKopnTenH 

10. AaToMaTH38UHH o6pa6oTKH aKcnepHMeHTanbHbiX 
1l8HHbiX 

1 1 •. Bb!qHcnHTenbHaH MaTeMaTHKa H TeXHHKa 

12. XHMHH 

13. TexHHKa tPH3nqecKoro aKcnepHMeHTa 

14. HccnenoBaHHH TBepnhlx Ten H •nnKoCTeii: 
HilepHWMH MeTonaMH 

15. 3KcnepHMeHT8JlhH8H $H3HK8 HnepHhlX peaKUHH 
npH HH3KHX aHeprHHX 

16. ilo3HMeTpHH H $H3HK8 38IUHTbl 

17. TeopHH ~H3HKH TBepnoro Tena 


