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BonLWHHCTBO coBpeMeHHwx UHKITHqecKHx ycKopHTenei 
o6opy.D;OBaHO CHCTeMaMH BWBO,IJ;a nepBH~OrO ny~a H3 Ka
Mepw ycKopHTemi. KaHanw BwBe,u;eHHwx ny~oB cy~ecT
BeHHO yBenHqHBaiDT B03MO*HOCTH npoBe,IJ;eHHI ~H3HqeCKHX 
3KcnepHMeHTOB. O.IJ;HaKo 3~eKTHBHai H 6e 3onacHai pa6oTa 
Ha 3THX KaHanax Tpe6yeT npOBe.IJ;eHHI MeponpHITHH no 
pa,u;HanHOHHOH 6e3onaCHOCTH: 6HonorHqecKOH 3aiUHTe, ,u;o-
3HMeTpHqecKOMY KOHTponro, opraHH3a~HH 6e3onaCHOHpa-
60TW nepcoHana. ,D;ni 3KOHOMHqecKH onpaB,u;aHHoro ocy~ecT
BneHHI 3THX MeponpHITHH He06XO,IJ;HMa HH~pMa~HI 0 UOTe
PIX nyqKa no TpaKTY BWBO,IJ;a, OCHOBHLIX HCTOqHHKaX, co
CTaBy H ypoBHIX H3nyqeHHI. B HaCTOI~ei pa6oTe TaKai 
HH~opMa~HI nonyqeHa B paioHe KaHana Me.u;neHHoro BWBo,u;a 
npOTOHOB H3 CHHXpo4Ja,30TPOHa Ha 3HeprHID 10 F3B. 
fiyqoK npOTOHOB C 3HeprHeH 10 F3B BWBO.IJ;HRCI H3 CHHXpo
~30TpOHa CHCTeMOH Me,u;neHHOrO BWBO,IJ;a/l/ H TpaHCUOpTH
poBanci B 3KCnepHMeHTanLHWH 3an no KaHany, COOCHOMY 
c noBymKoi npoTOHOB I puc. 1/. 3KcnepHMeHTanLHwi 3an 
OT,IJ;eneH OT 3ana CHHXp~a30TpOHa 8-MeTpOBOH 6eTOHHOH 
CTeHoi, qepe3 aM6pa3ypy KOTopoi npoxo.IJ;HT TpaHcnopTH
PYID~Hi TpaKT. BwBe,u;eHHwe npoTOHW ~OKYCHpoBanHCL cH
cTeMoi MarHHTHWX RHH3 /20K200, 20K100/ H norno~a
RHCL "noBymKoi". H3MepeHHI npoBo,IJ;HnHcL npH ,u;Byx BapH
aHTax 3aiUHTW TpaKTa: 

a/ TpaKT qacTH~O 3a~H~eH 6eTOHHWMH 6nOKaMH, KOp
nyCaMH MarHHTOB H nHH3 I puc. 2a/, 

6/ YCHReHa 60KOBai 3a~HTa H ycTaHOBneHa 70-caHTH
MeTpOBai 6eTOHHai 3a~HTa cBepxy I puc. 26/. B cnyqae 
a/ TaiOKe MO,IJ;enHpOBanaCL onaCHai /B pa,u;Ha~·HOHHOM CMWC
ne/ aBapHiHai CHTya~HI, Kor,u;a OTKnroqanacL nepBai H3 
~OKYCHpyro~x nHH3 20K100. 
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Pacnono~eHHe TOqeK H3MepeHHH H MOHHTOpa OTHOCH
TenLHhiX H3MepeHHH HHTeHCHBHOCTH BhiBe~eHHOrO nyqKa no
Ka3auo ua puc. I. XapaKTepHCTHKH npH6opoa, HcnonL3oaau
uwx B pa6oTe, yKa3aHhl B ma611. I. B KaqecTBe MOHHTopa 
HcnonL30Bancs nponoplUIOHanLHLIH BF3 -cqeyquK B 3aMe~
nHTene. 3KBHBaneHTHhle ~03LI HeHTpOHOB C :meprHeH Meuee 
10 M3B H3MepBnHCL ~eTeKTopoM we~neHHwx ueHTpouoa 
C qeTLipLMB mapOBLIMH 3aMe~nHTenBMH/3 , 6 / .3uepreTHqec
KHe pacnpe~eneHHB 3KBHBaneHTHOH ~03LI HeHTpOHOB BOC
CTaHaBnHBanH no nOKa3aHHBM ~eTeKTOpa Me~neHHLIX HeHT
pOHOB C mapOBLIMH nOnH3THneHOBhiMH 3aMe~nHTenBMH ~Ha
MeTpaMH 2, 3, 5, 10, 12 ~IOHMOB /cneKTpOMeTp liouuepa/ /2/. 
fipH 06pa60TKe pe3ynLTaTOB H3MepeHHH HCnOnL30BanHCL 
yyoqueuuwe 4>YHKUHH qyacTBHTenLuocTH/7/. BoccTauoa
neuHe 3HepreTHqecKHX pacnpe~eneHHH npOBO~HnOCL MeTO~OM 
CTaTHCTHqeCKOH perynBpH3aD;HH/S/, OnHCaHHhiM B npHMeue
HHH K cnexTpoweTpy liouuepa B pa6oTe/9 /. 

3KBHBaneHTHaB ~03a HeHTpOHOB C 3HeprHeH 6onee 
20 M3B onpe~ensnacL no uaae~eHHOH aKTHBHOCTH yrnepo~a 
B Tonyone /5/. Ko34J4>HIUieHT nepexo~a OT noToKa K ~o3e 

M69p Heum pOH 
npHHHMancs paBHLIM 0,20 ---I -~- . 

~ac eM c 

,lJ;eTeKTOpLI H3 nOnHCTHpona CO CD;HHTHnnHpyiOil\IIMH ~o-
6aBKaMH HCnOnL30BanHCL ~B onpe~eneHHB noTepL npOTOHOB 
no TpaucnopTHPYIOID;eMy TpaKTy. 0HH pa3MeiD;anHCL ua BLI
COTe 15 CM Ha~ nyqKOM npOTOHOB. AKTHBaD;HB yrnepo~a 
B ~eTeKTopax o6ycnoaneua BTOpHquwwH qacTHD;aMH, o6pa-
3YIOIUHMHCB B pe3ynLTaTe B3a"..MO~eHCTBHB qaCTH npOTO
HOB, noTepBHHLIX npH TpaucnopTHpOBKe, C ~eTaHBMH MarHH
TOB H llHH3, a TaK~e C B03~YXOM. fipeue6peraB BKna~OM 
B aKTHBalUIIO ~eTeKTOpa qaCTHD;, BLineTeBWHX no~ yrnaMH 
6onee 90°, nOKa3aHHB ero MO~O 3anHCaTL: 

<I> 

zo 
f s(z) • k(z) dz, 
0 

/1/ 

r~e S( z) dz - qHcno npoTOHOB, noTepBHHLIX npH Tpaucnop
THPOBKe ua yqacTKe TpaKTa OT z ~0 :r; + dz ; k ( z) - HOp
MHpOBaHHLIH Ha O~HH noTepBHHLIH npOTOH BKna~ B aKTHBa
D;HIO ~eTeKTOpa OT npOTOHOB, nOTepBHHhiX Ha yqaCTKe 
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TpaKTa OT z ~0 z + d; z 0- KOOp~HaTa T~q~ TpaKTa, Ha~ 
KOTopoH pacnono~eu ~eTeKTop. Cornacuo 10 ,4>YHKUHB k ( z) 
HMeeT B~: 

( z 0 - z) 
k ( z ) = A • exp [ - . 1 , /2/ 

r~e A. = 6 M. 

C n;enLIO onpe~eneHHB KOHCTaHThl A B nyqoK npoTOHOB 
ycTauaanHaanacL MHmeuL c onpe~eneHHwM qucnow s~ep 

/~ene3HhiH D;HnH~p ~aMeTpOM 4 CM, TOHil\IIHOH 2 CM/. 

Ha~ MHWeHLIO ua BLICOTe 15 CM ycTaHaBnHBancg ~eTeKTOp 
H onpe~ensnHcL ero noKa3aHHB, o6ycnoaneuuwe qacTHD;aMH, 
o6pa30BaBWHMHCB B MHWeHH. JICKOMaB KOHCTaHTa Bhlp~a-
nacL KaK 

A= 
<I> M - <I> <lJ 

p 

r~e <I> - noKa3aHHB ~eTeKTOpa C ycTaHOBneHHOH MHWeHLIO; 
M 

<I> dJ - noKa3aHHB ~eTeKTopa 6e3 MHmeuH; P - paccqHTauuoe 
qHCno uey~pyro npOB3aHMO~eHCTBOBaBWHX npOTOHOB B MH
meHH. 

CHCTeMa ypaBHeHHH THna /1/ C B~pOM /2/ ~ng 8 ~eTeK
TOpOB pemanaCL C HCnOnL30BaHHeM nporpaMMhl, KOTOpaB 
npHMeHBnacL ~nB BOCCTaHOBneHHB 3HepreTHqeCKHX pacnpe
~eneHHH HeHTpOHOB no noKa3aHHBM cneKTpOMeTpa liOHHepa. 
BoccTauoaneuuas 4>YHKUHB noTepL npoTOHOB no TpaKTY 
npe~cTaBneua ua puc. 3. OcuoaHble noTepH npoHcxo~BT 
B paHOHe KonnHMaTopa YK-4 y BXO~a B 4>oKyCHPYIOil\lle 
nHH3LI. 0WH6Ka BOCCTaHOBneHHB 4>YHKIUIH noTepL He n03BO
nBeT BLI~enHTL nOTepH npOTOHOB B ~eTanBX TpaKTa Ha 4loue 
noTepL B B03~yxe ua yqacTKe TpaKTa 3a 4>oKYCHPYIOil\IIMH 
nHu3aMH. Ycpe~ueuuwe no 10-weTpoaowy yqacTKY TpaKTa 
nOTepH COCTaBHnH 0,45~ Ha O~HH MeTp TpaKTa, H3 HHX 
npHMepuo 0,1~ o6ycnoaneuo noTepsMH B B03~yxe. 

Pe3ynLTaTLI H3MepeHHH MOil\IIOCTeH 3KBHBaneuTuwx ~03 
ueHTpOHOB C 3HeprHBMH 10- 1 

- 10 7 3B npe~CTaBneHhl 
B ma6A. 2. fipOCTpaHCTBeHHOe pacnpe~eneuHe MOil\IIOCTeH 
3KBHBaneHTHLIX ~03 3a 3aiD;HTOH TpaKTa HMeeT xapaKTepHYJO 
"TeueayiO" KapTHHy nons paccemuoro H3nyqeHHB 3a 6apLe
pow, /ToqKH 1-4/, Bhlp~eHHYIO B 6onLmeH CTeneHH npH 
OTCyTCTBHH 3all\IIThl TpaKTa CBepxy. AuanorHqHhiH xapaKTep 
npocTpaucTaeuuoro pacnpe~eneHHB nons H3nyqeHHB ua6niO-
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Jl&eTCJI 3& "nosyuncoii:" B HanpasneHHH na,lleHHJI nyqi<a npo

TOHOB /puc. 4/. MOUUIOCTH 3I<BHB&neHTHhiX ,ll03 HeiiTpOHOB, 

H3MepeHHWe 3a 3&UUITOB Ha,ll nyqi<OMllpOTOHOB, npe,llCTaB

neHW Ha puc. 5. fiepBLIB llHI< MOUUIOCTH ,ll03LI Ha,ll noBymKOB 

06'hJICHJieTCJI H&I<OnneHHeM BTOpH~WX qacTHIJ; BCne,llCTBHe 

pa3BHTHJI Me)f('hJIJlepHoro I<&CI<a,lla npH raweHHH nyqi<a B no
ByWI<e, a BTopoi CBJI3aH c noi<anLHhiM ocna6neHHeM 3aUUITLI 

noayWI<H B MecTe pacnono)f(eHHJI nHI<a. 

AHanH3 npocTpaHCTBeHHLIX pacnpe,lleneHHi ypoaHei H3-

nyqeHHi noi<a3LIBaeT, qTo B nocne,llHeM aapHaHTe 3aUUITLI 

I puc. 26/ B 3I<cnepHMeHTanLHOM Jane BI<naALI B nonHyiO 

MO~HOCTL 3I<BHBaneHTHOB ,ll03LI H3nyqeHHJI, npowe,llwero 

qepe3 60I<OBYIO llOBepXHOCTL 3aUUITLI, H H3nyqeHHJI, npowe,ll

wero qepe3 aepxHee nepei<pLITHe, cpaBHHMLI no aenH~He. 

Ha puc. 6 npHBe,lleHLI peJynLTaTLI aoccTaHoaneHHJI3Hep

reTHqeci<HX pacnpe,lleneHHB HeBTpOHOB B HeCI<OnLI<HX MeCTaX 

3I<cnepHMeHTanLHoro 3ana. Pacnpe,lleneHHJI noi<aJLIBaiOT 

3HaqHTenLHOe I<One6aHHe COOTHOWeHHJI ,ll03LI HeiTpOHOB C 

3HeprHJIMH MeHee H 6onee 1 M3B. 3To yi<aJLIBaeT Ha )l(ena

TenLHOCTL npHMeHeHHJI 3,1leCL ,ll03HMeTpa, perHCTpHpyiO~ero 

HeiTpOHLI WHpoi<oro ,llHanaJoHa. 

Pe3ynLTaTLI npoae,lleHHLIX Hccne,lloBaHHB 6YJlYT HcnonL

JOBaHLI Ha cTpo.a:~eMc.a: ceiqac I<OMnnei<ce coopy)l(eHHi 

Me,llneHHoro BLIBOJla qacTHIJ; H3 CHHxpo<}la3oTpoHa OHJIH npH 

BLI6ope MeCT H MeTO,IlOB CTaiJ;HOHapHOrO, onepaTHBHOrO 

H HH,IlHBH,IlyanLHOrO ,ll03HMeTpHqeci<OrO I<OHTpOnJI B6nH3H 

KaHana BLIBO,Ila npOTOHOB. 

AaTopLI 6naro,llap.a:T A.,lJ;.HHI<HTHHa H B.r .X6aHI<OBa Ja 

noMOwL npH npoae,lleHHH HJMepeHHi, a Tal()l(e M.M.KoMoq

I<OBa 3a llOCTOJIHHOe BHHMaHHe I< pa6oTe H IJ;eHHLie 3aMeqa

HHJI. 
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