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AneiiHRKOB B.E., KoMoqKoB M.M., KpJOqKoB B.n. 
Pl6-8179 

3KCITepRM8HT8ITbH8ll ITpOBepKa M8TOilOB pacqeTa 38WHTbl 

YCKOpi!Teneft rrpOTOIIOB 

BLmonHeHo cpaBHeHHe H3MepeHHbiX H paccqHTaHHhiX napaMeTpoB nonH 

H3nyqeHHll 38 3All!HTOH 113 6eTOHa, paCITOJl0>1<8l!llOJi 38 JJOr'JlOTHTeneM nyqKa 

660 M38 npoTOHOB. 0THomeHHe Bbi4HcneHHhiX r1 n3MepeHHhiX BenH4HH B 

6onhWHHCTBe cny4aeB ue npeBwmaeT 3. 

OpenpHHT 06'be.1IHHeHHoro HHCTHTyTa ll.llepHblx HCCJie.lloBaHHit. 

,.Qy6Ha, 197 4 

© 1974 061>eOameHHI>IU UHCIIIUIIIYIII JIOepHI>IX UCCAeOoeaHUU ,4y6Ha 

UenLJO ,D,aHHoii pa6oTLI 6Lina 3KcnepuMeHTanLHaJI npo

BepKa MeTO,D,OB pac'leTa llOTOKa HeHTpoHOB H 3KBHBaneHTHOH 

,D,03bl H3Jiy'leHHJI 3a 3a[QHTOH B O,D,HOH H3 THllH'IHbiX ,D,JIJI 

YCKOpHTeneH llpOTOHOB reOMeTpHH HCTO'IHHK - 3a~HTa. 
Ha puc. 1 noKa3aHa reoMeTpHJI 3KcnepuMeHTa. lly'loK 

npoTOHOB c 3Heprueii 660 M3B, BLIBe,D,eHHbiH H3 ycKopuTenJI, 

I)JOKYCHPOBaJICJI MarHHTHOH JIHH30H H C llOMO~LIO OTKJIOHJIIO

J:Qero MarHHTa HanpaBJIJIJICJI B CTaJILHOH KOllnHMaTOp ,D,Ha

MeTpOM 2 CM, ,D,JIHHOH 4 M. Ha paCCTOJIHHH 86 CM OT .D.BYX

MeTpoBoii 3aiQHTLI H3 o6LI'IHoro 6eToHa I p=2,35 z/c..w 3 I 
YCTaHaBJIHBaJiaCL Me,D,HaJI :UHJIHH,D,pH'IeCKaJI MHWeHL ,lJ,HaMeT

pOM 12 CM, TOJIIQHHOH 30 CM. MeCTOllOJIO:>KeHHe MHWeHH 

Bbi6Hpana, HCXO,D,JI H3 He06XO.IJ.HMbiX "3arpy30K" llpH60pOB 

B MeCTaX H3MepeHHH ITO'IKH 1-4 Ha puc. 11, HaHJIY'IWero 

COOTHOWeHHJI 34KI>eKT - l)loH H B03MO:>KHOCTH BblllOJIHeHHJI 

H3MepeHHH DO,D, pa3HbiMH yrnaMH K HanpaBneHHIO DY'IKa 
llPOTOHOB. 

liOJILWaJI y,D,aJieHHOCTL MHWeHH OT KOJIJIHMHpyiOIQeH CTe

Hbl He ll03BOJIHJia CKOH:UeHTpHpoBaTL BeCL llYlfOK DpoTOHOB 

Ha ne~e,D,HeH llOBepXHOCTH MHWeHH: Ha MHWeHL na,D,aJio 

1,8.10 npOtiiOH06/CeK, a MHMO MHWeHH- 5.10 8 np01110H06/CeK, 

B pe3yJILTaTe 'lero DOJIBJIJIJiaCL "JIO>JOiaJI" 6eTOHHaJI MHWeHL. 

Ja .D.BYXMeTpoBOH 6eTOHHOH 3a~QHTOH ITO'IKH 1-4 Ha 

puc. 11 6LJJIH B3MepeHLJ HHTerpaJILHLie xapaKTepHCTHKH 

I3KBHBaneHTHLJe ,D,03bl H llJIOTHOCTH llOTOKOB HeHTpOHOBI 
llOJIJI H 3Jiy'leHHJI. 

~JIJI yBeJIH'IeHHJI ,D,OCTOBepHOCTH pe3yJILTaTOB 3KBHBa

neHTHaJI ,D,03a H3Jiy'leHHJI onpe,lJ,eJIJIJiaCL .D.BYMJI MeTO,lJ,aMH: 

B nepBOM 3KBHBaJieHTHYIO ,!J,03y H3Jiy'leHHJI HaXO,D,HJIH 

KaK CYMMY 3KBHBaJieHTHbiX ,!J,03 HeHTpOHOB C 3Heprueii MeHee 
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Puc. 1. reoMe111pu.R 3KcnepuMeHma: 1,2,3,4- 1110'lKU U3MepeHUJI; 
7,9,10 - KOAAUMa1110pbl; 5 - MeOHaJI MUUleHb; 6 - MOHU1110p 
ny'lKa np01110H08; 8 - ny'lOK np01110H06; 11 - 0111KAOHJIK>U1UU 

MaZHU111. 

20 MaB j·:na aeJIHqaHa onpe.IJ.emmacb c noMOinbiO cneKTpo

MeTpa lioHHepa /I/ I H pemnHBHCTCKHX HeiiTpOHOB /3Ta 

aeJIHqaHa npHHHManacb paaHoii K* <ll , r.IJ.e t1> - nnoTHOCTb 

UOTOKa penJITHBHCTCKHX HeHTpOHOB, H3MepeHHaJI yrnepO)J.

CO)J.ep>Kam&M )J.eTeKTOpOM / 2/ /; 

* 

4 

M6ap/qac 
K = 0,18 ----=----

net'ITpon/ CM2 ceK 

I 

- .BO BTOpOM cnyqae 3KBHBaneHTHYIO ~y OUpe)J.enJlnH C 

UOMO~biO peKOM6HHaD;IIOHHOrO )1.03HMeTpa 3 • 

llocne BblnonHeHHJI HlMepeHHH non11 H3nyqeHHJI 6bln 

npoae)J.eH cnel{llanLHblii: onbJT JJ.nJI onpe.JJ.eneHHJI 4JoHa, o6yc

noaneHHoro pacceJIHHbiM HlnyqeHHeM. B 3TOM OUblTe H3Me

peHHJI 3KBHBaneHTHOH )1.03bl BbiUOnHeHbl UpH nepeKpbiTOM 

Ha paCCTOJIHHH 1,5 MOT KonnHMaTOpHOH CTeHbiUyqKeUpoTo

HOB. 0Ka3anOCb, qTo 4JoH COCTaBnJln 6-10~ OT 3~eKTa. 
B Ta6naue npaae)J.eHbl pe3ynLTaTbl H3MepeHHB: 3KBHBa

neHTHoii: )J.Olbl H3nyqeHHJI H UnOTHOCTH UOTOKOB penJITHBH

CTCKHX HeiiTpOHOB. ,lVJJI 3KBHBaneHTHbiX .)1.03 yKa3aHbl cpe,)J.HHe 

aenaqaHbl, nonyqeHHble JJ.BYMJI paJHbiMH cnoco6aMH. llpaae

JJ.eHHaJI B Ta6nau;e OWH6Ka H3MepeHHH UOKa3biBaeT OTKnOHeHHe 

3KBHBaneHTHbiX )1.03, H3MepeHHbJX 3THMH CUOCo6aMH, OT 

cpe.IJ.Heii aenaqaHbJ. 

MeTOJJ.OM MoHTe-Kapno I 4 I B yrnoablx HHTepaanax 

0-30° , 30-60° H 50-90° OTHOCHTenbHO HanpaaneHHJI 

nyqKa UpOTOHOB paCCq&TbJBaJIH 3HepreTHqeCKHe CUeKTpbi 

penJITHBHCTCKHX Heii:TpoHOB, o6pa30BaHHbJX B "TOnCTOH" UH

JIHH)J.pHqecKOH Me.IJ.Hoii MHWeHH I d= 12 CM, h= 30 cM/ npa 

B3aHMOJJ.eiicTBHH npoToHoa c 3HepraeB: 660 MaBc aemecTBOM 

MHWeHH. YrnOBble HHTepaanbl Bb16HpaJIHCb TaK, qT06bla/ na

HeHHble paJMepbi yqacTKa lam&Tbl, Bbi.JJ.enJleMoro yrnoBbiM 

HHTepaanoM, 6bJJIH COH3 MepHMbl C TOnJnHHOH 3am&Tbl, 6/ yron 

Me)I()J.y OCbiO UyqKa H HanpaaneHHeM OT u;eHTpa MHWeHH Ha 

TOqKy )J.eTeKTHpoBaHHJI 6bln UpH6nH3HTenbHO B cepe.)J.HHe 

yrnoaoro HHTepaana. B 3THX pacqeTax nyqoK npoToHoB, 

Ua)J.a~HH Ha MHWeHb, JaMeHJlnH Ha 6eCKOHeqHo TOHKHHnyq, 

nepneH)J.HKYDJIPHbiH OCHOBaHHID U:HnHH)J.pHqecKOH MHWeHH H 

HanpaBneHHbJH B reoMeTpaqecKHH u;eHTp 3TOrO OCHOBaHHJI. 

PeJynLTaTbl pacqeToB 3HepreTaqecKHX cneKTpoB, o6pa3o

BaHHLIX B MHWeHH, UpHBe)J.eHbl Ha puc. 2. 
llpOXO>K)J.eHHe penJITHBHCTCKHX Heii:TpOHOB qepe3 3aJnHTY 

H UOTOKH HeHTpOHOB 3a Jam&TOH paCCq&TbJBanH TpeMJI CUO
co6aMH. 

B nepeoM CAY'lae MeTO.JJ.OM MoHTe- Kapno 141 paccqHTbi

BaJIH UpoXOJIC.I{eHRe qepe3 6eTOHHYIO 3am&TY HeHTpOHOB, 

BblneTaromax Hl Me.IJ.Hoii MHWeHH. B 3THX pacqeTax nonara

JIH, qTo ace Heii:TpoHbl yrnoaoro HHTepaana, a KOTopoM ne

>KHT BeKTOp, HanpaaneHHbiH OT u;eHTpa MHWeHH Ha TOqKy 
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,neTeKTHpOBaHHJI, na,IJ;aiOT Ha JaliUITY B HanpaBJieHHH :noro 

BeKTOpa, H 'ITO 3cllcl>eKTOM OT HeiiTpOHOB, BbiJieTaiOI.I.lBX 

B ,npyrHX yrJIOBbiX HHTepBaJiaX, B 3TOM MeCTe ,neTeKTHpOBa

HHJI MO>KHO npeHe6pe'IL. 

Bo e11wpoM cAy'lae, ucnoJIL3YJI peweHHe ypaoHeHHJI nepe

Hoca peJIJITHBHCTCKHX HeiiTpOHOB ,IJ;JIJI llJIOCKOrO MOHOHanpao

JieHHOrO ~CTO'IHHKa HeiiTpoHOB Ha rpaHHUe llOJiy6eCKOHe'IHOB 

JaliUITbl '
5
/, B npu6JIH>KeHHH DJITHKpaTHoro B3aHMo,neiicTBBJI 

npB 3HeprBJIX na,na~BX Ha 3aliUITY HeiiTpOHOB, - 50, 100, 
150, 200, 250, 300, 350 u 400 M3B pacc'IBTWBaJIH 

cneKTpbl HeiiTpoHoB B JanuiTe B3 A£0 2 lp=2,35 z/cM 3 I 
Ha rny6uHax 

xi = e 1 cos e i , 

3,IJ;eCL r - TOJIII.UIHa 3aJnBTHOrO 3KpaHa 1470 z/cM 2 I; 
(} i - yron Me:>K,ny HOpMaJILIO K llOBepXHOCTB 3amBTb1 B npg

MOB, COe,IJ;BHJI~eii reoMeTpB'IeCKBB ueHTp MBWeHH C TO'IKOH 

,neTeKTBpoBaHBJI. • 

B Ka'leCTBe BH4lopMaUBB o Heynpyrux BJauMo,neiicTBBJIX 

Heii:TpOHOB C JI,IJ;paMH HCllOJIL30BaJIB Ce'leHBJI, paCC'IBTaHHble 

no 4lopMyJiaM nOJIHHOMHaJILHOH annpOKCBMaUBH pe 3YJILTaTOB 

pac'leToo BHYTPBJI,nepHwx KacKa,noo 161 . 3HepreTB'IeCKBe 

cneKTpbl HeBTpOHOB Bbi'IBCJIJIJIH C nOMOJnLIO COOTHOWeHBJI * 

<ll(E,xi) 
8 ~ K(Ei) 
.~ ¢ (E,Ej,xi) 

2 
i\Ei, 

J=l r. 
I 

111 

r.ne E - 3HepruJI HeiiTpOHOB Ja JamuToii, M3B; 1 - HoMep 

TO'IKH .neTeKTBpooaHHJI li= 1,2,3,41; Ei - 3HepruJina.na~ux 
Ha JamuTy HeiiTpoHoB, M3B, K( Ei) - JHepreTB'IeCKBii cneKTp 

HeiiTpOHOB, BbiJieTa~X B3 MBWeHH, HeumpoH/M3B Clllepa
OUaH; i\E. - HHTepoan pa36BeHBJI 3HepreTB'IecKoro .nuana-

1 
30Ha, KOTopoMy npuHa,nne>KHT 3HepruJI Ei , M3B; r i - pac-

CTOJIHHe OT UeHTpa MBWeHB ,IJ;O TO'IKH ,neTeKTHpOBaHHJI, CMj 
¢ (E, E i , xi ) - cneKTP HeiiTpoHoo o JamuTe Ha rJiy6uHe 

* B pacqeTax npeHe6peraJIB pa3JIB'llfeM cneKTpoo peJIJITB
BBCTCKHX HeiiTpOHOB B noJiy6eCKOHe'IBOH 3amBTe Ha rJiy6BHe 
Xi ,H 3a 3aJnBTHbiM 3KpaHOM TaKOB :>Ke TOJimBHbl Xj • 
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Xi , o6yCJIOBJieHHbiH e,IJ;BHH'llfbiM llOTOKOM HeiiTpOHOB C 3Hep

rueii Ej, na.naiOI.I.lBx Ha JamBTY, HeumpoH/M3B; <ll(E, xi) 
3HepreTB'IeCKBH ClleKTp HeHTpOHOB B i ·TOH TO'IKe, 

HeumpoH/M3B. CM 

B lllpelllbeM CAy'lae COOTHOWeHHe 111 6biJIO BCllOJIL30BaHO 

,nJIJI pacqeTa 3HepreTB'IeCKBX cneKTpoB Ja 3amBTOH C BCllOJIL· 

30BaHHeM rHHbiX 0 ¢IYHKUBJIX ¢(E,Ej,Xj), nonyqeHHbiX 

B pa6oTe / 7 MeTO,IJ;OM ,IJ;BCKpeTHbiX op,nuHaT. 

Bo ocex pac'leTax npoxo:>K,neHHJI BJJiyqeHHJI qepe3 Jamu

TY Mbl npeHe6peraJIB llpOTOHaMB,reHepBpyeMbiMB B MBWeHB, 

a BJIHJIHBe "JIO:>KHOH" 6eTOHHOH MBWeHH Y'IBTbiBaJIB TOJILKO 

B TO'IKe 1, r,ne BKJia,n B llOJie B3Jiy'leHBJI OT "JIO>KHOH" 

MBWeHB 6biJI MaKCBMaJieH. 

B Ta6JIBUe npuoe,neHw nJIOTHOCTB noToKoB HeiiTpoHOB, 

nony'leHHwe BHTerpupooaHBeM pacc'IBTaHHbiX cneKTpoo no 

3HeprBB HeiiTpoHOB. 

3KBBBaJieHTHaJI ,IJ;03a B3JiyqeHBJI3a 3amBTOH paCC'IBTbiBa· 

JiaCL .nBYMJI pa3JIH'IHbiMB llOJIY3MnHpB'IeCKHMB MeTo,naMB. 

Ilep6biU MeiiiOO OCHOBaH Ha HCnOJIL30BaHBB ,nu4x1JepeH

UBaJILHbiX Ce'leHBH o6pa30BaHBJI BTOpB'IBbiX 'laCTBU npOTO

HaMB, nonyqeHHbiX IiepTBHB / 8 -lO/ uann~KC,MBpOBaHHbiX 
aHanHTH'IeCKBMB owpa>KeHHJIMH o pa6oTax 

6
• ll. Bpac'leTax 

npHHHMaJIB DO BHHMaHBe TOJILKO BbiXO,IJ. HeHTpOHOB B3 TOJIC· 

TOR MHWeHB B npB6JIH:>KeHHH O,IJ.HOKpaTHOrO B3aBMO,IJ;eHCTBBJI 

npOTOHOB. IlpoXO:>K,IJ;eHHe MOH03HepreTB'IeCKBX HeiiTpOHOB 

B 3a(UBTe OnHCbiBaJIH 3KCnOHeHUBaJILHbiM 3aKOHOM C ,IJ;JIBHaMB 

penaKCaUBB, 3aBMCTBOBaHHbiMB B3 3KCnepBMeHTOB H pacqe

TOB ,IJ;JIJI llJIOCKOrO MOHOHanpaBJieHHOrO BCTO'IHBKa, KOTOpbiB 

pacnono>KeH Ha rpaHuue nony6ec;¥¥fe'IHOii cpe,nw. Ilo.npo6Ho 

MeTo.n pac'leTa onucaH o pa6oTe • 

Bmopou MelliOO OCHOBaH Ha BCnOJIL30BaHHB ,nu4xlJepeH

UBaJILHbiX Ce'leHHH o6pa30BaHHJI HeiiTpOH/JB npoTOHaMB, no

nyqeHHbiX nOJIY3MnHpH'IeCKBM cnoco60M 
13 ~ IlpOXO:>K,IJ.eHBe 

HeHTpOHOB B 3alUHTe onpe,neJIJIJIOCL nyTeM peweHBJI KBHeTB· 

qecKoro ypaoHeHHJI 114 /. Ilo,II.P06Hoe onucaHBe MeTo.na pac

'leTa H pe3yJILTaTOB ,nJIJI HeKOTOpbiX ,IJ;BCKpeTHbiX 3Ha'leHHH 

3HeprHii npOTOHOB H yrJIOB t/J Me:>K,ny llY'IKOM npoTOHOB 

u HanpaoneHBeM Ha TO'IKY ,neTeKTBpoBaHHJI npuoe,neH o pa-

6oTe/Js/. IlyTeM BHTepnoJIJIUBB ,naHHbiX 3TOH pa60Tbl onpe

,neJIJIJIH 3KBBBaJieHTHble ,IJ;03bl B3JiyqeHHJI 3a 3aJnBTOH llpB 
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6oM6ap.n;HpOBKe MHWeHH npoToHaMH 660 M3B no,n; yrnaMH 

tj;, HMeBWHMH MeCTO B HaWeM 3KCnepHMeHTe. 

B o6oHx MeTo,n;ax npH6JIH3HTeJILHo Y'IHTLIBaJIH ocna6ne

HHe HeiiTpOHOB B TOJICTOH MHWeHH. Pe3yJILTaTLI pacqeTOB 

3KBHBaJieHTHLIX ,!J;03 llpHBe,n;eHLI B Ta6JIHI{e. 

HaHJiy'IWee COrJiaCHe H3MepeHHLIX H paCC'IHTaHHLIX no

TOKOB peJIJITHBHCTCKHX HeHTPOHOB Ha6mo,n;aeTCJI ,!J;JIJI MeTO,IJ;a 

MoHTe-Kapno /eM. Ta6nHuy/. CHcTeMaTH'IeCKoe laHH)I(eHHe 

llOTOKOB peJIJITHBHCTCKHX HeiiTpOHOB, llOJiy'leHHLIX C HCllOJIL-

30BaHHeM pemeHHil KHHeTH'IeCKOrO ypaBHeHHJI B llJIOCKOH reo

MeTpHH, llO-BH,!J;HMOMy, CBJ13aHo C reoMeTpH'IeCKHMH .IJ;Ony

t:QeHHJIMH, npHHJITLIMH B 3THX pac'leTax. HaH60JILmee pac

XO>K,IJ;eHHe Me>K,IJ;y pe3yJILTaTaMH pac'leTOB, BLillOJIHeHHLIX 

MeTo.n;oM MoHTe-Kapno H c noMOIULIO 'IHCJieHHwx peweHHil 

KHHeTH'IeCKOro ypaBHeHHJI, Ha6JIIO,n;aeTCJI B TO'IKe 4 /puc. 1/, 
NIJI KOTOpoil llPHHJITLie reOMeTpH'Ie CKHe ,!J;Ollyi.QeHHJI JIBJIJIIOTCJI 
HaH6onee rpy6wMH. 

B paccMOTpeHHOM ,n;Hana3oHe yrnoa H TOJIIUHH 3at:QHTLI 

3KBHBaJieHTHLie )l.03LI, paCC'IHTaHHLie llOJIY3MRHpH'IeCKHMH 

MeTO,IJ;aMH, KaK llpa.BHJIO, OTJIH'IaiOTCJI OT H3MepeHHLIX BeJIH

'IHH He 6onee 'leM B 3 pa3a; MeTo,n;w peweHHJI KHHeTH'IecKoro 

ypaBHeHHJI B llJIOCKOH reoMeTpHH C TaKOH )l(e TO'IHOCTLIO 

ll03BOJIJIIOT paCC'IHTLIBaTL llOTOKH peJIJITHBHCTCKHX HeHTpo

HOB; MeTo,n; MoHTe- Kapno .n;aeT B03MO)I(HOCTL BLI'IHCJIJITL 

llOTOKH peJIJITHBHCTCKHX HeHTpOHOB C TO'IHOCTLIO He Xy)l(e 
+so~. 

- Pacc'IHTaHHLie BeJIH'IHHLI cpaBHHMLI /l 2 / HJIH 3aBLIWa

IOT /IS/ 3KCnepHMeHTaJILHLie ,IJ;aHHLie npH MaJILIX yrJiax H 

3aHH>KaiOT 3KCllepHMeHTaJILHLie .z:taHHLie llpH 60JILWHX yrnax 

tj;. 3TO o6yCJIOBJieHo 60JILWOH HepaBHOMepHOCTLIO llOJIJI H3-

Jiy'leHHJI 3a 3ali{HTOH, B pe3yJILTaTe 'lero y'laCTKH C BLICOKHM 

YPOBHeM H3Jly'leHHJI /TO'IKH 1 H 3 puc. 1/ JIBJIJIIOTCJI HCToq

HHKaMH ,z:tJIJI Y'laCTKOB C MaJIOH MOli{HOCTLIO ,!J;03LI /TO'IKH 

2 H 4 puc. 1/. B TaKHx ycnoBHJIX npHMeHeHHe MeTo,n;oa 

pacqeTa, paCCMOTpeHHLIX B HaCTOJill{eH pa6oTe /KpOMe 

MeTo,n;a MOHTe-Kapno/, cne,n;yeT .n;eJiaTL c OCTOPO)I(HOCTLIO. 

Ha Haw B3rJIJI,n;, npe.n;cTaBJIJieT HHTepec 6onee.n;eTaJILHaJI 

3KCnepHMeHTaJILHaJI HH~OpMai{HJI 0 XapaKTepHCTHKax llOJIJI 

H3Jiy'leHHJI 3a 3ali{HTOH YCKOpHTeJieH llPOTOHOB, oco6eHHO 

HH~opMaUHJI o cneKTpaJILHLIX pacnpe,n;eneHHJIX HYKJIOHOB. 
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Puc. 2. 3Hepzemu'lecKuii cneKmp HeiimpoHo6, 6biAelllaJOU1111X 
ua "moAcmoii" MeOHoii MuaueHu I d =12 eM, h =30 eM/, 6oM-
6apoupyeMoii npomoHaMu c E = 660 MaB. PeayAr.mamr.a Hop
Mupo6aHbl Ha oOUH naOaiOII/UU npOIIIOH. 

CpaaHeHae peJynLTaToB pacqeToa c H3MepeHH~MH xapaK
TepucTHKaMa HOJIJI H3nyqeHHJI Ha YCKOpHTenJIX C pa3H~MH 
3HeprHJIMH YCKOpeHH~X llpoTOHOB,.[{nJipa3H~X TOnUUIHHKOM
ll038l(HH 3aUUIT~, HecoMHeHHo, .[{acT 6onee nonaoe npe.[{cTaa
neHBe o Ha.[{e)I(HocTB peJynLTaToB, nonyqaeM~x c acnonLJo
BaHHeM cy~eCTBY~X MeTO.[{OB pacqeTa. 

AaTopbl 6naro.[{apllT A.n.qepeaaTeHKo, A.H.PeJYHHKa 
a B.A.KynaKoaa Ja noMonu. npa a~nonaeHHH 3KcnepaMeHTa. 
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