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Ba:lK.lreliWllM nonpoCOM ¢,H3llKH aneMeHTapHblX 'ISCTHU .IIDJillOTC.11 nonpoc O ITPIIMOIIHMOCTH - • 
OOWHX npHHUHnon JIOKSJihHOli Teopnn nom1: nopeHU-HHDapHaHTHOCTH, YHHTapHOCTII, MHKponpn-
'IHHHOCTH H ap. ITpaKTH'IOCKH OAHHCTDOHHblM 8KcnepnMOHTanbHO nponepllOMblM cne.rtcTBHOM 

· 111 8THX oomnx nocTynaTOB KBaHTOBOli TeOpHH nonll llBUlllOTCll AHcnepCHO!IHbiO COOTHOWOHHll , I 
Jlnll nponepKII AHCnepc110HHblX COOT!IOWOHHli HOOOXOAHMbl H3MOpOHHll aewecTBOHHOli 'IBCTH 
BMITUHTYAbl pacce!IHHll. ITpooneMe H3MOpeHHll aeliCTBl!TenbHOli 'ISCTH aMnnnTyAhl ynpyroro 
paccellHHll npoToHoa Ha npoToHax a oonacTH oonhwnx aHeprnli (2-10 f:crn) n Manhrx yrno£ 
pacceHHIIH noCBllWOHa pelj,epnpyeMaH Al!CcepTBUHll, 

Mero.rt nccneaonaHm{ ynpyroro paccellHHll npoToHoB Ha IipoToaax a 06nacT11 

Manhlx yrnon n 6onhwnx aHeprnli 

{ E > 10
9 

ev 

Ynpyroe .paccellHHe qac::THU Ha npoToHax MO:iKHO HayqaTh, per11cTpnpyg 6b1CTpyro pac
cellHHyro 'ISCTIIUY Hn.H npoTo~ OTAS'IH. B nepBOM cnyqae ( ecnH perHcTpHpyeTCll TOnhKO Ob!CT
pall paccellHHSll 'ISCTHua) B oonacTH BblCOKHX 8HeprHli B03HHKSIOT np11lluHnHanbHhle 3STpyu
HOHHll, CBll3SHHblO C yMOHbWOHHOM cpeAHero yrna pacce_HHl!ll. 'ISCTHU, HaBeCTHO, 'ITO cpea
HH.li nepeaaHHblli HMnynhC ' p2 

nponopuHoHanhHO HMnynhcy pacceH~SIO,WIIXCll 'ISCTHU ( po 

B ynpyroM'pacce.HHHH 'IBCTHU C yBe~H'IOHHOM a11eprHH 113-
- p ' 

1/' . '" 2 
- yMOHblllaeTCll To"" ) • mi 8TOli npH'IHHe y:iKe npH 

MeHHeTCll H03H8'Ill'I'.OnhHO, noaTOMy CpeAHHli yron paccemrnn -

' 12 , 
aueprnn 10 ev oonhWall 'ISCTb CO'IOHl!ll ynpyroro paccellHl!ll 6yueT npHXOAHTbCll HS IIHTep-
Ban yrnOB, HO npeBblWSIOWHli yrnOBOli p~3pOWBIOU{Oli CUOCOOHOCTH COBpOMOl!HOro 8KCnepH:-

· MeHTS ( - o,2s.·10-3paa). EcTeCTBO!IHO, '1°1'0 .ec'n11 uenhro 8KCnep11MOHTa llBUllOTCll H3MOJJOHl!O 
aewecTB~HHOli 'ISCTI! a1imnHTYAhl paccasiHHll, TO E!CTb nccneaonau11e oonacTH MBUblX n_epeua'I, 
rae KynoHOBCKoe H llAepnoe pai:::c~SIHHSI 'cpaBHHMbl no BOUll'll!He H B03MO:iKHO iiaomoueHHe HX 
HHTeplj,epeHUHH, TO 8TOT npea~·n iiacTyna'eT npH cymecTBOHHO MOHbWHX ,aaeprHllX, Hanpl!Mep; · . · , . /2/ /3/ - A~ll paOOTSIOUlHX · celi'lac B BpyKxalineae, HnH UEPH e ycTBHOBOK, COCTOllU{HX H3 IICK-
flOBblX KaMep Hn~ MHOrOC'IOT'IIIKOBblX r,oaocKonoB, COOAHHOHHblX on-~llne - cHcTeMaMH c 
Bb!'IHcnHrenbHblMH MB~HHSMH .H irMeromHX yrnonoe pa3pemeHHe ,. 0,2 MPBA, IIHTeplj,epeHUll?H
Hb!O, 113MepeHHll B oonacTH aljepr11,li BbllllO 

0

100 faB CTBl!OBllTC.11 npooneMSTll'lllblMHo 
I 

f1oao6HblX orpaHH'IOHHli ue 'n'o,3HHKaeT, ecn11 ynpyroe pacce.11HHe HccneuyeTCll no qac-

3 
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TRUE! OT/lB'lll. 0UHBKO npn. paCCe!IHllll Ha MBilhlli: YI'Oll npOTOH OT/lB'IH HMeeT Manyro 3HepI'HIO, 
' . . 

' . 
' H noaToMy ero CKOpOCTb n. HanpaBneHne BbmeTa• CllnhllO HCKBlKBIOTC!I BemeCTBOM MnmeHn, 

npen!ITCTBy!I .BhIAeneHnro ynpyrnx cnyqaeB no KnneMaTn.Ke. 

KaKHM o6pa30M MOlKHO ycTpBllllTb nnn CBeCTll K npneMneMoli: Ben11q1111e paccesrnne Mell

ne1111oro npoTona OTllB'Ill BemecT•BOM Mnmenn, HO yMe,HblliS!I CKOpOCTb na6opa C'!'BTHCTHKII µ 

ne yxyama!I lpOHOBbie ycn0Bns1? Mb1 ncnonb30Bann 11m1 aToll uenn cBoli:cTBo unKnnqecimx yc

Kopwreneli: .Yll0p)KHBaTh na op6nTe npoTOHbI, npomeamne qepe3 Mnmeub, ecnn noTepn anep- ' 

.r1rn B ·Hell He npeBbilliSIOT F1en11qn11y, aonycTHMY.IO ycJJOBHeM 8!3TOlp83llpOBKll, Bo BpeM!I ,3KCno-

' 3HUIIH MHllieHH M8I'HHTH08 none CHHXpoq,aaoTpona llO/lllep11amaliocb C TO'UlOCTb!O AO 0/lHOI'O npouen-

' 
Ta nocTo!IHllhIM, noaToMy B 3TH MoMeHThI BpeMenn on pa6oTan ne KaK ycKopnTenb, a . KaK yc-

Tpoli:cTBo An!I K0Mne11caun11 noT~pb aneprnn npoTonaMH 11a non11aaun1<,> B Mnmenn ~• rnaB11oe, 

Jlmt B03Bpame11ng na Mnme11b. np0To110Ii, npomeamnx qepea nee, no 11e ncnb1Taomnx B 11eli: 

sr11ep11oro B3a11.,rnueli:CTB11!I. 

Enaroaapsi peanll38Ullll pe)KHMa MIIOI'OKpSTHblX npoXOlKll811Hli: npOTOIIOB qepe3 MllllieHb , 

.B03M0)1{110 cymecTb8HII08 yM0llbme11ne ee pa3M8p0B 

p1,1x no Hanp,,,Bne11nro Bbin8Ta npoTOIIOB. 0T/lB'lll 6bm 

( Mb! llCIIOilb30Bann . Mnme11n, paaMep KOT0-

-5 2 
IIOp!I/lKa, ., 5.10 r/cM ). B peaynhTBTe 

3H8'IHTenbHO ynyqmaeTC!I reoMeTpllSI O!Ib!Ta; KynOHOBCKOe pacce!Illlle IIpOTOIIOB OTllS'Ill B Mll

me11n. CBOllllTCH K MllllllMyMy - 3TO II03BOnHeT ll3Y'll1Tb o6naCTb MBllblX rrepe/lSIIHblX llMIIynh

COB i llOllll38Ull0llllbie IIOTepn a11eprnn npoTOIIBMll OT/lB'lll ll BepO!ITIIOCTb B38llMOAeli:cTBll!I llX B 

Mnme11n CTSIIOB!ITC!I rrpe11e6pe>KHMO MSllblMH; 38 C'!eT MIIOI'OKpaTHblX npoXOlKll0llllli: 3118'IHTenb

HO ynyqmaeTCH OTIIOme1111e 3lplpeKT8·K.o6meMy q,ony OT YCKOpllTeng, rrpaKTH'!eCKll OTCyTCTBO~ 

BSBmeMy B OIIHCbIBaeMblX B llllCcepTSUllll 3KC1IepnMeHTax. 

3KcrrepnMellTbI 6bmn ocymecTBnellbI 11a cn11xpoq,a30Tpoue na6opaTopnn BbICOKHX a11eprnli: 
r 

. Ol1Hl1, KOTOphili: !IBn!IeTc!I ycKopnTeneM co ,cna6oli: q,0Kyc11poBKoli:. Eme 6onhm11e B03MOlKlloc-. 

Tn' /lllSI 3TOI'O . MeTO/lS OTRpb!BSIOTCSI !Ipll pa6oTe Ha yCKOpllTengx C JKeCTKOli: lpOKycnpOBKoll. 

Menbmuli: yrnoBoli: pa36poc II M0Hbm11e pa3Mepb1 rry'!Ka no cpaB11e11n10 co cna60¢0Kyc11py10m11M 
I • -4 

YCKOpllTeneM II03B0Il!IIOT nony'IHTb yrnoBOe paapemenne !IO npoTolly OTllS'III ., 10 pall II 

17 18 2 
ncnonb30B8Tb Mlllliellll C nnOTIIOCTb!O 10 -10 !IpOTOIIOB 11a CM • IICKil!O'IIIB TeM CBMblM 

npaKTH'!eCKll nonHOCTb!O pacce,11111e npoToHa OT/lS'lll BemecTBOM M11men11. 

CxeMa aKcn~pnMe11Ta rrpnBe11e11a 11a pncyHKe 1. B11yTpe1111nli: ny'!OK np0To110B ycKop11Te-' 

nsi 11ecKonhKO ~b1csiq_pa3 3a nHKn nepeceKaeT M11me11b H3 cononnMepa aT11nena c rrporr11ne110M. 

(CH-CH3) D • TTpoTOllbl OT/lS'lll Beeb nyTb OT Mnme1111 AO aeTeKTOpOB (¢oT03MynhCllOllllbie 

·K~Mepbi) npOXO/l!IT B BaKyyMe. YrnoBoe ·paapernenne 3KCnep11Me11Ta !IO IIpOTOlly OT/l~'lll COCTa.B

' . -3 
H!IeT OKOHO ~ . 1. 10 pau. TenecKOIIbl ll3 CUIIIITllflfl!IUIIOIIHblX C'leT'!IIKOB s 1• s 2 ,Sa ll· s,,s G,s6 . 

cnylKaT llflH ueneli: MOIIIITOpllp0BaHIISI noTOKa !IpOTOIIOB, !IpOXOll!IlllllX qepe3 MlllIIellb. 

OnncaHIIIO MeTOll8 IIOC.BSIUleHbl I ll II rnaBbl /lHCCE!pTaunn. Bo BTOpo_li: rnaBe paCCK838110 

TaK11:e O lleKOTOpb!X KOIITponhllb!X 3KCnepnMellTax. B 'IBCTIIOCTH, llBllbl pe3ynbT8Tbl OnhITS C 
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Mlllli8Hb!O, He coaepJKamei! B01lOpona.O11n· IIO/lTBepan;m, 'ITO B03MOlKllblli BKnaa B ll3Mepsie-
. . . x/ . 

Moe ceqenne cnyqaeB ~KBaanynpyi;oro• pacce!IHHSI rrpene6pelKnMo Man (0,002 :_ 0,017). 

xi 
'KB8311YIIPYI'HMll' .PacceHHll!IMll 3/leCb' H83B8Hbl pacce!IHHH npOTOHOB 118 11yKno11ax, 

BXO/lSIIIlllX B 'coCTBB !Illpa. 

5 



HaMepeHa KpaTHOCTb npoXo)KJ:lemrn ny'!Ka npoTOHOB. ycKop11Tem1 qepea Ml!WeHb. 0Kaaa

/10Cb, ·qTO. ":;q,q,eKTIIBHaSI /l/ll!Ha• MIIW_eHII OK0/10 2 ·cM (ncTIIHHaSI /l/ll!Ha nyTH IlpOTOHa B MH-
, -4' . . 
wean aa 0/lHO npOXO>K/leHHe OK0/10 10 CM). Enaro/lapSI 9TOMy, BpeMSI 9KCil03IIUHII Ha .yCKO-

pHTene He npeBbIWano 15 MHHyT. 

Ilm1 ycTpaHeHHSI MHllHHSI paccelIHHOro MarHHTHOro Il0/111 ycKop11Te/ll1 Ha MenneHHbie 

. npoTOHbl OT/la'IH 61,m11 Ilp0/lilpHHSITbl Mepbl no 9KpaHHpOBKe era. HaMepeHHe Hanp11>KeHHOCTII 

H rpanHeHTOB MarHIITHoro ITO/ISi BAO/lb TpaeKTOpHfi /lBH>KeHIISI npoTOHOB OT/la'IH Il03BO/IH/IO 

yc,TaHOBHTb, '!TO HCKa)Kelrn~ MarHHTHbIM noneM TpaeKTopnn llBH>K0HHlI npoTOJIOB OTlla'IH ne 

MO>KeT np11BeCTII K OWH6KaM B /lliq,q,epenuHa/lbllOM Ce'!e!llllli 60/lbWHM '!eM 0,2%. 

MoHIITOpllpOBaHJie ·noToKa npoTOHOB, npoXO/lllWHX '!epea MHWeJib, ocy•uecTB/llI/IOCb no 

' 11 
llllB~/leHHOfi B Ml!WeHI! llKTHBHOCTII Sl/lep · C • On11caane 9KCnep11MeJITOB, CBSl3aHHblX C MO-

JIIITOpHpoBaHHeM, BbIHeceno B npHIIO>Ken11e. 8 HeM npHBe/leHbI: 1) peay.'lbTSTbl HaMepeHHlI 

12 
ce'!eHHll peaKUIIH C ( p , pn ) C'' IlpH sneprHII 9 fsB 

a = ( 26,2 ~ l,5)mb ; 

11 
2) peayJibTaTbl ll3Mepe!IHSI. /l0/111 K2 11/lep C • /lllqJqJyH/lllPYIOIUIIX H3 MHwen11 BMecTe C 

raaaMII, o6paayIOIUIIMIICSI npH paapywenmI npoT0HaM11 MO/leKy/lbl IlO/IIIMepa (K =O, 12+0,02); 
11 2- -

3) pe3y/lbT8Tbl oueHKII Jl0/111 

1 2 
Kl Slllep C • IlOKll/l8101UHX TOHKYIO MIIW0Hb 38 C'!eT npno6pe

ll 
T0HHOro B peaKUIIH C ( p , pn ) C HMnynbca OT/lS'IH, 

Peay/lbTSTbl 9KcnepHM0JITOB 

PeaynhTaTaM aKcnepHMenToB noca11meaa Ill rnaaa 1mccepTaunn, OnHcanbI 2 cepnn 

. ~-~ . 
OilbITOB. B 1 cepnn, npoBe/le!IHOfi B 1962-1963 rO/lSX • Mb! HCC11enoaa1111 ynpyroe pac-

ceSIHHe npoToHoa Ha npoTonax npH sHeprn11x 6 H 10 rsa. Bo BTopon cepnH sKcnepnMenToB 

H3Mepenne ce'!eHIISI 6bI/IO llp0113Be/leHo ycoaepweHCTBOBaHHOfi annapaTypon np11 9Hepr11SIX 

/9-14/ 
. 2, 4 1 6, 8 .H 1 0 f3B • 

AHa/1113 3KCnepl!M0HT8/lbHbIX llSHHblX npoBO/lll/lCSI no q,opMyne 

2 1 1,06 ) 2 2 • In ___ • I g O I + I gn I + 2 go (gnR + gnl 137{3 ka0 
da 

dO 
( 1) 

3.necb go -aMil/lllTY/la KY/IOHOBCKOro paccelIHHSI, gnR' II gnl -BemecTBeHHSSI H 

MHHMaSI ,'ISCTH Sl/lepHOfi SMil/lHTY/lbI { B npe/lITO/IO>KeHIIH, '!TO Tp11Il/10TH00 II CHHr/leTHoe pac-

CelIHlllI O/lHHaKoBi:,1), fJ - CKOpOCTb npoTOHa B na6opaTOpHo8 CIICTeMe KOOPllHHaT, 0 

6 

.-'_.....,-,II 

'I I 

l 

-'1 

. i,:' 
,c,, 

,1 

'~ 

! 

" 
yron pacce11HHS1 a c.u.M. k H a -BO/IHOBOe 'IHC/10 npoTOHa B c.u.M. II era paaMepbI • 

/15/ 
<l>opMyna ( 1) nonyqeaa EeTe B paMKax Hepe11S1TIIBIICTCK08 KBaHTOB08 MexaHIIKH. 

/16/ ' n. ConoabeB npoHaBe/1 yTO'IH0Jllle ee na ocnoae penlITIIBHCTCKOfi KBaHTOBOfi TeopHH no-

/ISi! OT/lll'llle OT q,opMy/lbl ( 1) COCTOIIT B TOM, '!TO B pa3HOCTII q,aa -M0>KllY KY/IO!IC:,BCKIIM H 

2 1 06 
Sl/lepHblM pacceSIJilleM IlO/l 3!18KOM 11orap11q,Ma CTOIIT B0/IH'llllla -,,- , a ne _. _ Peaynb-

. u b0 . 
TaTbl aHa/11138 no o6eHM q,opMynaM OT/lll'laIOTCSI He3Ha'!HT0/lbHO ( MeHee '!0M Ha OWll6Ky 

11aMepen11S1). 

..4£ 
-:iDL) 
7{*1onm, 

f 

11,9 

0,1 

Dl 

IJJi 

6,5 

f ! 
f fl ~ 

0,111 o.ai 

II !I I I 

0,113 Oil+ 0,113 

pH C, 

•-6m 

•-tom 

I I 
0,06 • D,01 0,01 

2 

0,09 
t(-41)2 

Ilnq,q,epeHunanbaoe ·ce'!eHHe ynpyroro pp -pacceS1HHS1 Ha Ma11b1e yrnbI np11 SHep-

rHSIX 6 11 10 rsa nocne. Bbl'IIITBHIISI '!IICTO KY/IOJIOBCKoro ce'!eHHlI, 

Ha pnc. 2 npellCT8B/10Hbl peaynbTaTbl 113MepeHHlI /lHq,q,epemmanbHOro Ce'!eHHlI B 1 ce-

/7 / . 
pllH 9KCnepnMeHTOB npn 9Heprn11x 6 JI 10 rsa (nocne Bbl'IIITaHHSI '!HCTO KY/IOHOBCKoro 

ce'!eHH11), B ·o6nacTH MS/lbIX yrnoa. ce'leH11e 11iJeeT noBelleHne, xapaKTepaoe ll/lll KOHCTpyK

THBHofi HHTepq,epeHUHH KYIIOHOBCKoro H Slllepaoro pacce11a11n. Ha pHC, 3, ony61111KOB8HHOM' 
. ' ' /6/ 

Ha .KOH,jiepenunn no 11/lepHoll ,cTpYKType a· CTsaijiopJle·' , npe/lcTaBneHbI /laHHbie no ceqe-

HHIO pp -pacceSIHHSI n~H ~He~rllll 6 rsa 'BMeCTe C KpllBbIMII, paCC'IIITaHHbIMH no ijiop- i 

My/le ( 1) B _ p83HbIX npElllilO/IO>KeHHSIX O Be/lll'IHHe BeIUeCTBeHHOfi '!SCTII SMil/lllTY/lbl pacceSI-

7 
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Dmj,¢epeHu11a11bHoe ceqeHHe ynpyroro pp -pacceS1,HHS1 np11 aHepr1111 .. 6 fas, KpHBbte . 

paCC'<RTBHbl no q,opMyne BeTe B pa3Hb!X npenno11OJK8Hl!SIX O B811ll'<llH8 B8!1l8CTBeHHOii qacTH 

aMnilllTY/lbl pacceS!HlllI. 

HHS!, 'HHJKHlle KpHBbte COOTBeTCTBYJOT no11OJKl!Te1IbHOii semecTseHHOii qacTH aMnllHTYJlbl pac

ceSIHHlI, BepXHHe - OTPHUaTel!bHOii.· Bb!'<HCl!eHHBSI 113 3Tl!X 8Kcnepl!M8HT81lbHb!X Jl8HHbIX Be

llll'<IIHa OTHO!lleHHSI semecTBeHHOl! '<BCTll aMnllHTY/lbl pacceSIHlllI K MHIIMOii ( a a gnR / gnI 

pasHa a = - 0,40 + 0, 1 5. Peayl!bTBTbl H3MepeHl!SI llllq>q>epeHUHBl!bHOro ceqeHHSI PP 

- 2 / 2, 
ynpyroro paccelIHHlI B HHTepsane 0,002 :::- t !:, 0,2 Gev c npH aHeprHHX 2, 4, 6, 8 n 

10 ras npencTaBneHbl'Ha pHCyHKBX 4 11 5. CTaTHCTH'<eCKBSI TO'<HOCTb JllllI KBlKJlOro yrnoBo: 

ro llHTepsana COCTBBl!SleT (2,5 - 4)%, TO'<HOCTb BOCOIIIOTHblX H3Mepem,ii - (5 .;. 7)%. 3TH · 

peaynhTBTbl nonyqeHbl H3 8H811ll38 OKOIIO 150.000 cnyqaes ynpyroro pacceSIHHlI. KpHBbte Ha 

pHCYHKax nposeneHbl no q,opMyne BeTe c yKaaaHHbtMH pH/lOM c Kp1rnoii aHaqeHRlIMR napa-

MeTpa a • TTyHKTllpHb!e KpHBble nepeceKBIOT OCb Op/ll!HBT B TOqKe, Bbl'<HCl!SleMoil no on-

Tll'<8CKOi! TeopeMe JllllI cnyqaSI '<HCTO MHHMOi! aMnl!HTYJlb! pacceSIHHSI. 

B TBOIIHUe 1 npHB8Jl8Hbl 3H8'<8HHSI OTHO!ll8HHSI semecTB8HHOl! 'IBCTll aMnl!HTYllb! pp -
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P H c. 4. !lmj,q,epeHUl!BllbHOe. ceqeHHe pp' -paccelIHHSI npH aHeprlllIX 10, 8 H 6 ras, 

· KpHBbie nposeneHbI no q,opMyne ·seTe, 3Ha'<eHHe oTHoweHHlI semecTBeHHOii 

'<BCTH aMnl!HTYllbl paccelIHHSI K MHHMOii ( a ) YK838H6I PlillOM C KPHBb!MH, 

8 er 9 

,r 
"' 



----:--. ,. 
~ 
e l~ 

'-., 

p = 1/,$.S Gty"c 

2) r ,,, .. 
s, 

~ ~ ,o 
"(j J On,. T. 

1/0 

a, 
I 

·t a lj 

8,,.. fzp,,9) 

6 ' II 
Q "' 

~ 
-~ 

~ i,o 
5=f. 
~ 'OM.,c .10 ----·-

ol ..,-0,1!> 

P"' 2,n G'"/4 ~) 

r 
-·✓ 

10 

10 

• 8 CH ( ,,,.,.J 
2 • 6 S /0 ll /'I II I& 20 .l2 

. 1. 

P II c; 5. Ilmj,cpepenunanbHoe ceqeane pp -pacce1rn1151 npn aHepr1151 x 4 11 2 raa. 
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pacceSIHIHI K MHIIMOH a6ml3II o0 
nn!I :rnepr1111 2, 4, 6, 8 ll 10 raa. (aMeCTe C Kpl!TeplleM 

cornaCll!I r11110Te3bl C :3KC11epnMeHT8ITbHblMII naHHblMll "2 ). 
Ta6n11ua 

E 
a = gnR / gnl 

2 'lncno 
KIIH. X CTel'IeHefi: CB0-

(raa) 
6onb1 

10 -0,26 + 0,05 . 12 12 

8 -0,30 :_ 0,06 22 14 

6 -0,30 :_ 0,06 15 11 

4 -0,39 :_ 0,09 14 12 

2 -0,15 + 0,07 7 10 

TaKl!M o6pasoM, IIP.ll Bcex aHeprH!IX aKcnepHMeHT8ITbHble naHHbie xopowo 0lll!CblB8IOTC!I 

cpopMynofi: ( 1) C OTITll'IHOH OT aymt aemecTBeHHOH 'I8CTblO aMnnnTyllbl pacce!IHH!lo, Ecn11 )Ke 
\ . ,' . 

II0ilblT8TbC!I annp0KCllMHp0B8Tb !IX cpopMynofi: ( 1) C p8BHOH Hyn10 aemecTBeHH0H _'I8CTblO 8MII-
2 

ITllTYAbl, TO Benll'Il!H8 )( oKaSbIBaeTC!I aepasyMH0 6onhwofi:. Ca>1saHHa>1 c aen11qnaofi: x 2 

aepo!ITH0CTb C00TBeTCTBllR rnnoTe3bl a = 0 C aKcnepnMeHT0M BO Bcex. cnyqagx, KpoMe 
. -4 

aKcnepnMeHTa np11 aHeprn11 2 raa, oKasbrnaeTcR Meahwe 10 • 

IlnR nnnIOcTpaunn BKnana pasnll'IHbIX cpaKTOpOB B Oll!H6Ky aenn'Il!Hbl a IlpllB0AHTCR 

• Ta6nnua 2. B Ka•iecTBe npnMepa paccMoTpeH cnY'rnfi aaannsa 

·10 raa. 
T a 6 n n u a 2 

q> a K T O p 

OTHOCHTenbH8R CT8TllCTH'IeCK8R own6Ka 

Ow116Ka M0HHT0pllp0B8Hl!R 

Own6Ka B 'onTn'IeCKOfi: TO'IKe" 

Omn6Ka B napaMeTpe HaKnoHa MHHMofi: qacTn 
aMnnHTYllbl pacceRHllR 

' HeonpeneneHHOCTb B 3H8HHll cpopMq>aKTOpa ( 25%) 

-HeonpeneneHaocTb B sHaHnn cpasoaoro cnanra Me)Kny 
KynoH0BCKIIM n gnepHbIM pacceRHl!eM ( 25%) 

ITonHaSI own6Ka 

pp -pacceRHHR npn aHeprnn 

Ero BKnan B a6con10THy10 
own6Ky a I 

0,017 

0,043 

0,017 

0,01 

0,002 

0,007 

--
0,052 

B Ta6nnue 3 npnaeneHhI sHaqeaHR napaMeTpa HaKnoaa KpnBbIX nucpcpepe'aunanhaoro ceqeHns,· 

s,nepHoro ynpyroro PP -pacce,rnns, _d_ (In ~ ) 
dt dt 

n pannyc asanMoi::efi:cTBH!I, Bhl'mcneH-. 

Hb!H B paMKaX OIITll'IeCK0H Monen11. 

11 
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Ta6nHna 3 

E 
t ~ (In du) PanHyc B38HMoneilCTBHll 

KHH (Gei /c2
) dt -;rr-

(r:cm) (c 2(Gev2 ) ( fermi) 

10 - 0,06 9,16 + 0,37 1,20 : 0,02 

8 - 0,06 9,40 : 0,30 ·1,21 : 0,02 

6 - 0,06 9,14 : 0,35 1,19: 0,02 

4 - 0,06 7,80 : 0,44 1, 10 + 0,03 

2 - 0,06 7,60 + 0,43 1,09, + 0,03 

O6cyJKneHHe 3KCnep'!MeHT8JlbHbIX naHHbIX, IT0llbITKH o6'bSIC_HeHHll HX HHbIMH, qeM HHTepqiepeH

UHll KYJl0H0BCKoro H llAepHoro pacceHHHil, npH'IHHaMH, cpaBHeHHe HX C peaynbTaTaMH npyrHX 

pa6oT, conocTaBneHne peaylibTaTOB 3KCnepHMeHTa C pacqeTaMH no AHCnepCHOHHblM COOTHO-: 

memrnM, C acnMnTOTH'IeCKHMH COOTHOilleHHllMH H T.n. - TaKOBO conepJKaHHe Ill H IV rnaB 

AHCCepTaUHH. Ha pHC. 6 npencTaBneHbl peaynbTaTbl H3MepeHHll BemecTaeHHOfi 

/2,3, 17, 18/ 
TYAbl pp -paccellHHll BMecTe C naHHblMH npyrHX aBT0pOB • KpHBall 

/19/ • 
AHHrOM H3 nncnepCHOHHblX COOTHOilleHHH. 

a thu elate 

ot•t 
0.2 

• fo(ry ct at [2] 
a,a Mfetlu,~ rt al(3] 

• ~.,fin rt cl 01) 
• IJc,w. tl ft al [1&] 

0 t-"-fr_.__._......, ....... _.__._..__ ...... _._ ............................................... _._....__._"'--6~ ....... .... 

qaCTH BMITIIH-

nonyqeHa 3o-

; IO ,, ,0 n JO Gev/c 
P(tafl) · 

·Cli 

·O.lt t 
BemecTBeHHaH 'IaCTb aMIT/IHT?iAbl 

Ha nHcnepcHOJIHb,x coOTHomeHHil/ 1 /. 
' I 

---
t + + ' 

p H c. 6 

pp -paccellHHll. KpHBall paCC'IHTaHa 3onHHrOM 
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Bb1aonb1 

8 OCHOBy. AHCCepTBitHH ITOIIOJKeHbl peayJibTBTbl, npencTaBJieHHble HaMH 'Ha KOHq>epeHUHllX 

/4/ ·' /6/ . - /11/ /14/ , 
B )KeHeDe ; B CTeHqiopne . , B ny6He · , B OKcq>opne H ony611HKOBaHHb1e B pa6o 

/5,7 -10,12,13/ . 
Tax • 

OcHOBHbie 'BblBOAbl AHccepTaUHH COCTOllT B cnenyrollleM: 

1. Paapa6oTaH MeTon H3MepeHHH•ceqeHHH ynpyroro pp -pacCellHHll B o6naCTH Ma/Ib!X 

yrnoB, OCHOBaHHblil Ha HCIIOJlb30BaHHH CBOilCTBa llHKJIH'IeCKHX yCKOpHTeneil yneplKHBaTb Ha 

op6HTe •IBCTHithi, npomenmne qepea MHilleHb, ecnH II0TepH 3HeprHH B Heil He npeBbIIllaroi no

nyCTHMOii ycnoBHeM aBTOq>a3HpO~KH BeJIH'IHHhI. IlocKO/IbKy H3MepeHHe Ce'IeHHll 'ocHoBaHO Ha 

perHCTpanHH npoTOHa OTAa'IH (a' He paccellHHOii Ha_ Manblii yron qaCTHitbi). Meron He HMeeT 

orpaHH'IeHHil no 3HeprHH CBepxy. ilpyrHMH npeHMyllleCTBaMH ero llBJlllJOTCll npOCT0Ta H 6onh-' 

mag CKOp0CTb Ha6opa CTaTHCTHKHo MeTOA M0JKeT 6b!Tb IIpHMeHeH AJlll H3MepeHHll c'eqeHHll 

pacceSIHHSI Bcex Tex 'IBCTHll, K0T0pbie MoryT 6bITb ycKopeHbl B UHKIIH'IeCKHX ycKOpHTeJISIX~ 

H/IH HaKonneHbI B HaK0IIHTe/IbHbIX K0IIbitaX. 

2. B pe3y/IbTaTe H3MepeHHSI 0IIHCaHHhIM cnoco6oM AHq>q>epeHnHa/IbHOro ceqeHHSI pp -

. /4-8/ 
pacceHHHSI npH 3HeprHSIX 6 H 10 raB .B 0611aCTH yrnoB, rne CYilleCTBeHHO KYII0H0BCKoe 

pacceSIHHe, 06m1pyJKeHa' KOHCTPYKTHBHaSI HHTepq>epeHUHSI KYIIOH0BCKoro H HnepHoro paccellHHii. 

IloKa3aHo, 'ITO aMIIIIHTyna pp -pacceSIHHll B o6nacTH yrnoB, 6JIH3KHX K HYIIJO rpanycoB, 

coneplKHT 60JiblllYJO OTpnuaTelihHyJO BemeCTBeHHylO qacTb a ~ - 0,3) ;- OTpHnaTe/Ibllhiii 3Ha_K 

ee 031{aqaeT, 'ITO OHa CBll3aHa C CHJIBMH, H0CllITUIMH,KaK H KynoH0BCKOe B3aHMoneilCTBne' 

2-x rrpoTOHOB, xapaKTep OTT8/IKHBaHHll. 

O6uapylKCHHe 3Ha•rn.Te/IbHOii BemecTBeHHOii qaCTH B aMIT/IHTyne paccellHHll H3MeHHIIO 

IllHPOKO pacrrpocTpa!IeHHbie npencTaBneHHll ,o ITO'ITH MHHMOM xapaKTepe aMITJIHTYAhl paccell

HHll Bnepen B o6naCTH 6011hWHX aueprHil. 

3. HaMepeHo nH#epeunHanbHoe ceqeuHe .PP -pacceHHHSI B HHTepBane 

0,002 <-t < 0;2 Gev
2 

/c 2 
A/Ill aaeprHii 2, 4, 6, .S H, 10 raB/

9- 141_ To'IHOCTb OTH0CHTe/Ib

llbIX H3MepeHHfi COCT8B1IlleT ( 2,5-4 )%, TO'IHOCTb MOHHTOpHp0B8HHSI- ( 5 ... 7) %. }13yqeua 38-

BHCHMOCTb BellleCTBeHHOfi 'IaCTH aMIIIIHTyAhl pp -pacceHHHSI OT 3HeprHH B HHTepBane 

2- 10 raB. A11a11H'3 rronyqeHHblX peaym,TaTOB noKa3b!BaeT, 'ITO B HCCnenyeMofi 0611aCTH 3Hep

rHii 3KCnepHM~lIT cornacyeTCSI C npencKa3aHHSIMH O Be/IH'IHHe BemeCTBeHHOil qacTH aMnlIH

TYAhl pacceSIHHSI, cnenyeMbIMH H3 nncrrepCHOHHbIX COOTHOilleHHii. 

IlpoBeneao cpaaHeHHe aKcnepHMeHTanbHhIX naHHhix c HeKoTopbIMH TeopeTH'leCKHMH M0-

a.ensMH. 

4. B AHCcepTaUHH COO_?IlleHbl peaynbTaThl pgna BCITOMoraT_elibHhlX OIIhlTOB, ocymecTB-

11eHHh!X !IpH. paapa60TKe MeT_ona, HBIIJ'IHMep; 
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a) H~Mepeao ceqeaHe peaKUHH 

a = (26,2 ~ 1,5)mb ; 

' ' ' 

C 12 (p,pn) C 11 'npH saeprHH 9 rsa 

11 
6) H3MepeHbl nonH HJlep C ' TepHeMbie T0HKHMII MHilleHHl\,m, HCU0flb30BSHHbIMH B 

onbt~ax, Ha-aa JlH(j,(j,yaHH o6paayiomHxCH, npH, o6nyqeHHH raaoa H 11a--aa 'nonyqaeMo~,o a peaK

UHH C 
12 

( p, pn) C ll HMnynhca 0T)l&qH. 
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