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Torronorl!'ieCKI!e ceqeHI!H B peaKUIIII pp llpll I!Mllynbce 35,7 raB/c 

B pa6oTe rrpeacTaBneHhi naHHbte no TorronorH'ieCKHM ce'ieHHHM B pp -

'B38HMOileHCTBHHX llpH 35,7 fa8/c. 8 WHpOKOM HHTepBane 8HeprHil ( OT 

19 ilO 405 raB l paccMaTpHBaeTCH BO!lpoc 0 KNO -CKeilnHHre. nenaeTCH 

BbiBOil 0 TOM, 'iTO llpH ilOCTHrHyTbiX B H8CTOHWee BpeMH 3Hepr11HX 
KNO-cK€ilnHHr He BbinOnHHeTCH. 

Pa6oTa BhmonHeHa B fla6opaTopHH BbiCOKIIX aHeprHil Ol1Hl1. 

Coo6meHHe 06beAHHeHHoro HHCTHTyTa .HAepHbiX HCcJieAoBaHHH 

.ll:y6Ha 1976 

co 1976 06l>eOuHeHHI>IU UHCIIrUIIIY/11 JIOepHI>IX UCCAeOoeaHUU Jb6Ha 

B HacTO.RI.Qeii pa6oTe npauo,n.RTC.R .naHHble no Tonono­

rH'IeCKHM Ce'leHH.RM ,nJI.R HeynpyrHX pp -B3aHMO,neHCTBHH 

npH HMnynbce 35,7 F:JB/c. 3KcnepHMeHTaJibHbiH MaTepaan 

noJiy'leH npH 06Jiy'leHHH ycTaHOBKH "Jbo,nMHJia" ny'IKOM 

,na<lJpaKI.J;HOHHO- pacce.RHHbiX npOTOHOB ,'I ,
1 

Ha YCKOpHTeJie 

H<l>B3. llpe.noapaTeJibHble pe3yJibTaTbl no ou;eHKe MHO)KeCT­

BeHHOCTH 3ap.R)KeHHbiX 'laCTHI.J; 6biJIH npHBe,neHbl B pa6o­
Te I~/ 

llpH ,nBOHHOM npOCMOTpe -20 TbiC. $OTOrpa$HH B 3$$eK­

THBHOM 06'beMe KaMepbl 6biJIO Haii,neHO 6644 pp- B3aHMO,neii­

CTBHH. 3$<PeKTHBHOCTb .nooiiHoro npocMoTpa onpe,neJI.RJiacb 

.nn.11 Ka)K.no:H TononorHH H y'IHTbiBanacb npa .nanbHeiimax 

Bbi'IHCJieHH.RX. Cpe.nHee ee 3Ha'leHHe cocTaBJI.RJio 99,8%. 
llpH onpe,neJieHHH TOnOJIOrH'IeCKHX Ce'leHHH 6b1JIH BBe,neHbl 

nonpaBKH Ha noTepH ,nByXJiy'leBblX C06biTHH C Me,nJieHHbiM 

npOTOHOM OT ,na'IH. 3TH noTe pH OI.J;eHHBaJIHCb TpeM.R He-

3aBHCHMblMH cnocofiaMH: 

a/ KaK pa3HOCTb Me)K.ny noJIHbiM ce'leHHeM " , , no-
/' / I fJ 

Jiy'leHHbiM B 3JieKTpOHHOM 3KCnepHMeHTe · .\, H nOJIHblM 

Ce'leHHeM, Ha6JIIO,naeMOM HaMH - IT';.., = 36,09+0,92 M6H. 
tot -

l1MeeM "lo,, = 2,40±0,93 M6H. 
1 

, 

6/ l1cnoJib3ooanacb npou;e,nypa, npHMeHeHHa.R u: 1/ . 

)J.nB 3Toii u;ena 6biJIH Bbl,neJieHbi ynpyrae co6biTH.R, oToeqaro­

~He KpHTepH.RM: KBa,npaT He,nocTaiOI.QeH MaCChi K Me,nJieH­

HOMY npoToHy M M2 1 ,4 F:JB ~ H HMnynbc 6biCTpo:H 'lac­

THU~ p c.u;.M. p. · 2,8 F:JB. 3aTeM, 3Ha.R ynpyroe ce'leHHe 
• , • < • rn. "' 

u <>1 1
. 

1 
, nOJIHOe BH,nHMOe 'IHCJIO C06biTHH nvis H KOJIH'IeCTBO 

BH,nHMblX ynpyrHX C06blTHH ~ ~.!" no ypaBHeHH.RM: 

a 
tot 

ael 

_ 
0 

loss 

el 

_ 
0 

loss 

in 

0 loss _ N vis 
el - el 11 

= N . 11 
VIS /1/ 

3 



/rAe J1. "MHJIJIH6apH- 3KBHBaJieHT/, nonara11 a 1""'" 0 ' , 
I '" Bbi'-IHCJIBeM DOTepH B ynpyrOM KaHaJie a .. •;ss= 2,69±0,13 M6H. 

06bi'-IHO DOTepBMH ABYXJiy'IeBbiX HeynpyrHX C06biTHH 
npeHe6peraiOT. 0AHaKo 6oJiblliOH HaKJIOH du 'd t H MaJILie 

3Ha'IeHH11 MHHHMaJibHOrO Jia6opaTOpHOrO HMDYJibCa npOTOHOB 

OTAa'IH nfu Manblx MM 2 /P'j~\~" 30 M:JB/c AJIB MM 2
, 

<2 F:JB I yKaJhlaaroT Ha HaJIH'IHe noTepb Heynpyrux 
COfibiTHH B 3TOH 06JiaCTH, aHaJIOrH'IHbiX DOTepBM ynpyrHX 

co6biTHH. Y'IHTbiBaB B03MO)I(HLie cucTeMaTH'IecKHe OlliH6KH, 
~:-loss 

HMeeM: u. = 0,35+0,010 M6H. ll OKOH'IaTeJibHO H3 
Ill -

ypaaHeHHH /1/: a 1:T" = 2,75±0,13 M6H. ,Ll;JIB ulos ..... HMeeM: 
aloss= 3,10±0,16 M6H. 

B/ ,ll;JIB BbiAeJieHHbiX ynpyrHX C06biTHH nOCTpoeHO pac­

npeAeJieHHe da.'dt HBHHTepaane os.: (:o_0,095/F:JB/c/~ 
C HCnOJib30BaHHeM HMelOLQHXC11 B JIHTepaType AaHHbiX 0 Ha~ 
KJIOHe 6 . ou.eHuaanach aeJIH'IHHa o l'j"" ;. ' . Y'IHThiBaJJ 
o1.""" H3 6/ noJiyqaeM: a .= 2 26+0 38,.M6H. 

111 ' lo~s ' - ' 
Bee TPH MeToAa AaJIH 6JIH3KHe peJyJihTaTbi, u a Ka-

qecTae OU.eHKH DOTepb 6biJIO npHHJITO cpeAHeB3BellleHHOe 

3Ha'IeHHe a 1 .. ,..,.. = 3,11±0,13 M6H. C y'IeTOM 3THX nonpaBOK 

Ha DOJiy'IeHHOM 3KCnepHMeHTaJibHOM Ma TepHaJie OAHOMY 

co6biTHIO oTaeqaeT ce'IeHue 11 = 0,00562 ± 

±0,00013 M6H/co6. 3Ta BeJIH'IHHa HCDOJib30BaJiaCb BO BCeX 
AaJibHeiilliHX pacqeTax. 

libiJIH BBeAeHbl TaK)I(e nonpaBKH, CBJI3aHHbie C o6pa3o· 

BaHHeM nap ,ll;aJIHTIJ.a. ,ll;JIJI 3TOH U.eJIH HCnOJib30BaJIHCb 
3MnupuqecKaB JaaucHMOCTb H cpeAHero qucna rr ~ ·Me3oHoa 

OT 'IHCJia OTpHIJ.aTeJibHbiX 'IaCTHU. B pp "B3aHMOAeHCTBHJIX: 
<no'-== 15 ± 04n 

77 ' ' 77-

c DOMOIIJ.biO KOTOpOH Bbi'IHCJIJIJIOCb 'IHCJIO nap ,ll;aJIHTU.a AJIJI 
Ka)I(AOH TOnOJIOrHH. 

Tiocne aaeAeHHB acex nonpaaoK 6Lmo nony'IeHo 3Ha'Ie­

HHe cpeAHeH MHO)I(eCTBeHHOCTH 3apJI)I(eHHbiX 'IaCTHU. ·11 o·h' = 
= 4,78±0,03 H TOnOJIOrH'IeCKHe Ce'IeHHJI, npHBOAHMbie B 

* llMeiOTCJI B BHAY noTepH B HeynpyrHX ABYXJiy'IeBbiX 
COfibiTHJIX. 

** ·I 

B HHTepaane 0,095~1tl.s0,455 /F:JB/cj- pacnpe-
AeJieHue da/ dt dJuTupoaanoch Bbipa)l(eHHeM Aexp(-bt). 
Pe3yJihTaT b = 8,6±0,4 I F:JB/c/·2 cornacyeTcJI co 3Haqe­
HHeM 9,0±0,2 I T3B/cj-2 7 

4 

ma6A. 1 . .LJ;pyrue napaMeTpbi, xapaKTepH3YIOLQHe pacnpeAe­

JieHHe DO MHO)I(eCTBeHHOCTH, npHBeAeHbl B ma6/l. 2. 

Ta6nuua 1 

TononoruqecKHe ceqeHH51 pp -B3auMoneii:CTBHH npu 35,7 faBle 

Tono­
norH51 2 4 

a ( M6H) 7,06 11,13 
n 

1:_0,35 1:_0,31 

6 8 10 12 

7,90 3,39 1,06 0,29 
1:_0,25 1:_0, 15 1:_0,08 1:_0,04 

Ta6nuua 2 

14 

0,02 
1:_0,01 

CpeAHHe xapaKTepucTHKH pacnpeneneHH51 no MHO~eCTBeHHOCTH 
3apA~eHHhlX qaCTHU 

D 

2,23 
1:_0,03 

<nch> /D 

2,14 
1:_0,03 

fcc 
2 

0,20 
1:_0, 13 

f2-

-0,14 
1:_0,03 

OcHoBbiBaBcb Ha runoTeJe Macll1Ta6Hoii HHaapuaHTHOCTH 

<l>eiiHMaHa, Ko6a u AP· 9 noKaJanu, 'ITO a 3TOM npeAnono­

)l(eHHH pacnpeAeJieHHe no MHO)I(eCTBeHHOCTH AOJI)I(HO YAOB" 

JieTBOpJITb COOTHOllleHHIO: 

(J 

<n h "~- ~ 'P (n h/·n h ·,), /2/ .. .. .. 
(J. 

1 n 

rAe l/J (z) - HeKOTopaJI YHHBepcaJibHaJI I}JyHKU.HJI, He 3aBHCJI· 

IIJ.aJI OT 3HeprHH. p acnpeAeJieHHe HOpMHpOBaHHOH MHO)I(eCT­

BeHHOCTH AJIB pp ·aJaHMOAeHCTBHH B HHTepaaJie 3HeprHH 

36 - 303 F:JB npuaeAeHo Ha puc. 1. 
AHaJIH3 3KcnepuMeHTaJILHbiX AaHHbiX no pp ·aJaHMOAeii­

CTBHBM, npoBeAeHHbiH CJieTTepH 10 ,noKa3aJI, 'ITO B HHTep­

BaJie nepBH'IHbiX HMDYJibCOB 50 - 303 T:JB/c COOTHOllleHHe 
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Puc. 1. PacnpeoeAeHue HOpMupoeaHHou MHOJICecmeeHHocmu 
0/I.R pp- B3QUMOOeUC11l8UU e UH11lepea/le :mepzuu 36 -
303 T:JB/c. 

/2/ UO KpaHHeH Mepe Ka'leCTBeHHO BblllOJIHJieTCH. llpH 3TOM 
,I\JIJI liJYHKI.J;HH 1/J(z) HCll01Ih30BaJIOCb Bblpa)l(eHHe: 

3 2k+l -Bz 
1/1 (z) "' ( ?:o A2k+lz )e /3/ 

II 
O,I\HaKo 6onee ,I\eTanLuoe paccMoTpeuue, npoae,I\euuoe s , 
noKa3ano, 'ITO B paccMaTpHBaeMOM HHTepaane 3Hepru:H 
ua6mo,I\aeTCJI OTKnoueuue oT KNO -cKe:Hnuura u 3Kcnepu­
MeuTaJILHble ,I\aHuble nnoxo onBCLIBaiOTCJI 4JopMyno:H, npe,I\-

u K 6 r 12. JIO:lKeHHOH 0 a H niOpaCOM , 
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3TOT BhiBO,IJ. nO,IJ.TBep)K,IJ.aeTCJI TaK)Ke HanH'IBeM 3aBBCB­

MOCTH MOMeHTOB pacnpe,IJ.eneHHJI no MHO)KeCTBeHHOCTB 

c q = < n q"> I< n >q oT 3Heprau. ,lJ.aHHLie, npuae,IJ.eHHhle a 

ma6A. 3, CBH,IJ.eTenhCTBYIOT 0 CBCTeMaTH'IeCKOM yaenB'IeHHH 

cq c 3Hepraeii • 

,lJ.nJI npoaepKH KNO- cKeiinuHra 6Lma rrpoae,IJ.eHa no,IJ.roH­

Ka 3KCnepHMeHTanhHhlX ,IJ.aHHhiX no BenH'IHHe /2/ Bbipa)Ke­

HHeM /3/ B pa3nH'IHhlX HHTepaanax BMIIYnhCOB OT pj )1.0 

405 T:JB/c. 

2 
IlonytteHHhie 3Ha'leHHJI ,IJ.oaepHTenLHoro ypoBHH CL H 

x ,· NF npaae,IJ.eHhl a ma6A. 4. TaM )Ke yKa3aHHhle aenB'IBHhl 

,IJ.aiOTCJI npu d!HKCBpoaaHHhiX 3Ha'leHHHX A i B B, nony'leHHhiX 

CneTTepu ·· 10 . 

)J.aHHhie Ta6nBUhl noKa3hiBaiOT, 'ITO B paCCMOTpeHHOM 

HHTepaane 3Hepruii 3KcrrepHMeHTanhnhle ,IJ.aHHhie no HOpMH­

poaannwM TononoraqecKHM ceqeHHHM a pp-a3aHMO.IJ.eii­

CTBHHX He MOryT 6WTh OIIHCaHhl e,IJ.BHOH dJyUKUHeH THIIa 

Bhipa)KeHHH /3/. 
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