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1. BBE,llEHHE 

Pa3BHTHe YCKOPHTenbHOro KOMnneKca fla6opaTOPHH BWCOKHX 3Hep­
rHA OH~H CBR3aHO co CTPOHTenbCTBOM YCKOPHTenR penRTHBHCTCKHX 

RAeP. 
Heo6XOAHMOCTb CO3AaHHR TaKoro YCKOPHTenR nPOAHKTOBaHa Tpe-

6oBaHHRMH pa3BHTHR (j)H3HKH CHflbHWX B3aHMOAeAcTBHA, OCHOBHOA 
npo6neMoA KOTOPOA RBnReTCR HccneAOBaHHe cnomHWX CHCTeM. Oco6oe 
3Ha4eHHe HccneAOBaHHR 8 3TOA o6nacTH npHo6penH C 803HHKHOBeHH­
eM H paaBHTHeM.B na6opaTopHH Hosoro Hay4Horo HanpasneHHR -
penRTHBHCTCKOA RAePHOA (j)H3HKH, 4TO noTpe6osano CO3AaHHR ycKo­
pHTenR Afl~ nony4eHHR nY4KOB RAeP 6onbweA HHTeHCHBHOCTH Ha 60-
nee WHPOKOM AHanaaoHe Mace RAeP, 4eM OHH MoryT 6WTb nony4eHW 
Ha CHHXPoct>aaoTpoHe. TaKHM o6paaoM, coaAaHHe csepxnpoeoAR~ero 
mecTKO(j)OKYCHPYIO~ero YCKOPHTenR - HyKnoTpoHa OTKPblBaeT WHPOKHe 
803MOmHOCTH AnR 3KCnepHMeHTanbHblX HCCneAOBaHHA KaK 8 o6naCTH 
penRTHBHCTCKOA RAePHOA (j)H3HKH, Ta~ H (j)H3HKH 3neMeHTapHWX 4a- . 
CTHLI. 

YcKOPHTeflbHblA KOMnneKC HYKflOTPOHa paaMe~aeTCR 8 cy~eCTBylO­
~eM 3AaHHH CHHxpo(j)a3OTPOHa, H BWBOA YCKopeHHWX RAeP H3 Konblla 
npeAnonaraeTCR ocy~ecTBnRTb 9 3KcnepHMeHTanbHWe Kopnyca /~205 
H 16/' HCnonb3YR 8 OCHOBHOM TPaCCbl H TPaHcnopTHPYIO~He CHCTeMbl 
(j)opMHPOBaHHR nY4KOB OT CHHxpo(j)a3OTPOHa. 3TO o6CTORTeflbCTBO no-
3BOnReT 6e3 noTePH speMeHH o6ecne4HTb (j)H3H4eCKHe HccneAOBaHHR 
Ha yme cy~eCTBYIO~HX 3KCnePHMeHTaflbHWX YCTaHOBKax, a TaKme H 
Ha ny4Kax OT HYKnOTPOHa. 

TaK KaK nPH BBOAe B 3KCnnyaTaL1HIO HyKnOTPOHa HeHa6emeH on­
peAeneHHWH nepHOA, KOrAa e~e 6yAeT 3KcnnyaTHPOBaTbCR H CHHx­
po(j)a3OTPOH, rypeAnaraeMwA npoeKT peKOHCTPYKLIHH ronoBHOA 4aCTH 
KaHana Bn-1 KaK paa H HanpasneH Ha o6ecne4eHHe BO3MOmHocTH 
nposeAeHHR 3KCnepHMeHTOB KaK Ha ny4Kax 4acTHL1 OT HYKnOTPOHa, 
TaK HOT CHHXPO(j)a3OTPOHa. 

2. KAHAfl BblBOM nY4KA 1-13 HYKflOTPOHA - MB-1 

KaHan MB-1 ocy~eCTBnReT TPaHcnopTHPOBKY BWBeAeHHOro H3 Hy­
KnOTPOHa nY4Ka s H3MepHTenbHWA nas~nboH 1-ro Kopnyca1 1/. 
C y4eTOM Toro, 4TO HYKflOTPOH paaMe~eH Ha OTMeTKe -3,9 M OTHo­

CHTenbHO Tpa,;c KaHanol~~-Hl::lxpo(j)aaoT.p~~-~ i BblBOA ny4Ka H3 Hy-
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KflOTPOHa ocy~eCTBflReTCR· B sepTHKaflbHOA nnoCKOCTH /yron BblBO­
Aa 6,5°/, ·H Tpacca swBeAeHHoro ny4Ka nepeceKaeT Hynesy~ oT­
MeTKY B H3MePHTeflbHOM naBHflbOHe y aM6pa3ypw 3a~HTHOA CTeHw. 

Tpacca KaHana MB-1 HYKnoTpoHa B ropH30HTaflbHoA nnocKocTH 
sw6paHa c Ta~HM pac~eToM, 4To6w oHa nepeceKanacb c TpaccoA 
Bn-1 s Kopnyce W205 B paAoHe nepsoro AY6neTa KBaAPYnonbHWX 
flHH3 /1,2K200/ nOA yrnoM 0,14 paA, 

0nTH4eCKaR cxeMa KaHana MB-1 - KBapTeT KBaAPYnOflbHWX csepx­
npOBOAR~HX flH~3 H ABa MarHHTa, OTKflOHR~~HX nY40K B _BepTHKanb­
HOA nnoCKOCTH, 

napaMeTpw BWBOAHMoro no MB-1 ny4Ka AflR 4aCTH4 C 3HeprHeA 
6 r3B/HYKflOH ~fleAY~~He: HMnYflbC - 13,8 r3B/c IAnR npoTOHOB/, 
3MHTTaHC B ropH30HTaflbHOA nnoCKOCTH - 4n MM*MPaA, B sepTHKanb­
HOA - 2,67n MM*MPaA. Ha BXOA KaHana Bn-1 _ny46K nocTynaeT c¢op­
MHposaHHblM 6flH3KO K .napannenbHOMY B o6eHX nflOCKOCTRX' 

3. ronoBHAH 4ACTb KAHAnA Bn-1 

0nTH4ecKaR cxeMa ronpsHoA 4acTH K~Hana Bn-1 sw6Hpanacb c 
Y4eTOM Heo6XOAHMOCTH nony4eHHR B H3MepHTeflbHOM naBHflbOHe npo­
Me>KyT04HOro i-13o6pa>KeHHR e F-3 AflR nocneAY~~eA pa60Tb1 ycTaHos­
KH ,llHCK Ha ny4Kax OT HYKflOTPOHa H coxpaHeHHR cxeMbl TpaHcnopTH­
POBKH ny4Ka K 3KCnepHMeHTaflbHWM ycTaHOBKaM B Kopnyce W205. 
¢OPMHPOBaHHe H3o6pa>KeHHR 8 F-3 ocy~eCTBflReTCR AY6neTOM 11Ten­
flblX11 KBaAPYnOflbHblX flHH3 THna 20K100, ycTaHaBnHeaeMblX 8 aM6pa-
3ype 3a~HTH0A CTeHbl Me>KAY KonpycoM Wl H H3MePHTeflbHblM naeHnb­
OHOM /cM. PHCYHOK/. B T04Ke nepece4eHHR Tpacc MB-1 H Bn-1 e 
eepTHKaflbHOA nnoCKOCTH ycTaHaBflHBaeTCR MarHHT THna cn-12A AflR 
eweoAa ny4Ka Ha ocb KaHana Bn-1. Yron noeopoTa nY4Ka 6,5°. 
3TOT >Ke MarHHT ocy~eCTBflReT KOMneHca4H~ AHCnepcHH nY4Ka 8 

eepTHKaflbHOA nnoCKOCTH, 
BweoA ny4Ka .Ha HanpaeneHHH KaHana Bn-1 e Kopnycci W205 ocy­

~ecTenReTCR MarHHTOM THna cn-12A, ycTaHaBflHBaeMWM BMeCTO 
KBaAPYnonbHWX flHH3 1,2K200, KeaAPYnOflbHWe nHH3W 1,2K200, ¢op­
MHPY~~He H306Pa>KeHHe 8 F-4 KaHana Bn-1, nepeHOCRTCR 8 AOMHK 
Me>KAY KopnycaMH /H3MepHTeflbHWM naBHflbOHOM H KopnycoM W205/ 
H HCnOflb3Y~TCR AflR ¢OPMHPOBaHHR H3o6pa>KeHHR 8 F-4 KaK npH 
BWBOAe ny4Ka OT HYKflOTPOHa, TaK HOT CHHXPO¢a30TPOHa, 

¢OPMHPOBaHHe ny4Ka 8 KaHane Bn-1 nocne F-4 npoH3ROAHTCR 
no npe>KHeA cxeMe C ¢oKYCaMH 8 F-5 H F-6. 
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4; CHCTEMA nEPEMEmEHHR 3nEMEHTOB MArHHTHO~ onTHKH 
KAHAnA sn-1 

AnR o6ecne4eHHR B03MOmHOCTH TpaHcnopTHPOBKH BbJBeAeHHoro 
nY4Ka KaK OT CHHXPO$a30TPOHa, TaK HOT HYKnOTPOHa Tpe6yeTCR 
nepeMelJ.laTb AY6neT KBaAPYnonbHwx nHH3 KaHana Bn-1 /1K200 H 
2K200/. Ay6neT nHH3 1,2K200 ycTaHaBn~saeTcR B AOMHKe MemAY 
KopnycaMH /H3MepHTenbHbl11 naBHnbOH H Kopnyc N'205/ Ha 06LI.1e11 
nnaT<t>OPMe TaKHM o6pa30M, 4T06bl pacCTOflHHe MemAY 4eHTpaMH nHH3 
6b1no paBHO 2500 MM H nnaT<t>OPMa /c meCTKO 3aKpenneHHblMH Ha He11 
nHH3aMH/ Morna nepeMelJ.laTbCR c ocH KaHana Bn-1 /cHHxpo4>a3oTpoH/ 
Ha OCb KaHana Bn-1 /HyKnOTPOH/ no OKPYmHOCTH C 4eHTPOM B To4-
Ke nepece4eHHR Tpacc MB-1 /HyKnoTpoH/ H MB-1 /cHHxpo4>a30TpoH/ 
s Kopnyce W205. PaA~YC· OKPYmHOCTH nepeMelJ.leHHR AY6neTa 

) 
6250 MM. Yron nosopoTa ocH AY6neTa - 0,165 paA, 

MarHHT THna cn-12A, OTKnOHR~lJ.IHl1 nY40K Ha HanpasneHHe KaHa­
na Bn-1 B Kopnyce W205 /ropH30HTanbHaR nnoCKOCTb/, YCTaHaB­
nHBaeTCR Ha KaHane Bn-1 TaKHM·o6pa3oM, 4TO cepeAHHa non~ca sw­
XOAH011 4aCTH MarHHTa noCTORHHO cosnaAaeT C OCb~ KaHana Bn-1 
KaK npH TpaHcnopTHPOBKe nY4Ka OT CHHXPO$a30TPOHa, TaK HOT 
HYKnOTPOHa, a cepeAHHa BXOAHOl1 4aCTH MarHHTa nosopa4HBaeTCR 
c OAHoro HanpasneHHR Ha APYroe. Yron nosopoTa MarHHTa -
0,084 PaA, 

5. TPAHCnOPTHPOBKA BWBEAEHHoro nY4KA 
B KOPnYCE W205 

TpaHcnopTHPOBKa BWBeAeHHoro H3 HYKnoTpoHa nY4Ka KaHanoM 
Bn-1 B Kopnyce W205 BnnoTb AO MaKCHManbHWX 3HeprH11 He Tpe6y-
eT H3MeHeHHR onTH4eCKOl1 cxeMW KaHana HnH 3aMeHW 3neMeHTOB 
MarHHTH011 onTHKH Ha 6onee CHnbHWe. 0AHaKO TPaHcnopTHPOBKa 
BWBeAeHHoro H3 HYKnOTPOHa ny4Ka B 60KOBWe KaHanw Kopnyca 
W205 HMeeT HeKoTopwe orpaHH4eHHR. <t>opMHPOBaHHe ny4KOB 4aCTH4 
Ha 3KCnepHMeHTanbHWe ycTaHOBKH C HMnynbCOM 9 r3B/c /no npo­
TOHaM/ MomeT r1POH3BOAHTbCR 6e3 peKOHCTPYK4HH CYlJ.leCTBY~lJ.IHX 
KaHanos. TpaHcnopTHPOBKa nY4Ka 4aCTH4 C HMnynbCOM AO 12 r3B/c 
/no npoTbHaM/ MomeT secTHCb no CYlJ.leCTBY~lJ.IHM TpaccaM 60KOBblX 
KaHanos, HO npH ycnoBHH ysenH4eHHR MarHHTH011 HHAYK4HH OTKno­
HR~lJ.IHX MarHHTOB 3a C4eT yMeHbWeHHR Memnon~cHoro 3a3opa H 3aMe- . 
Hbl HeKoTopwx KBaAPYnOnbHblX nHH3, <t>OPMHPY~lJ.IHX ny4KH Ha 3KCne- I) 
PHMeHTanbHbJe YCTaHOBKH' Ha 6onee CHnbHble /nHH3W THna Kl 00 Ha 11 
nHH3W THna K200/. TpaHcnoPTHPOBKa nY4Ka C MaKCHManbHWM HMnynb- J 
COM /13,8 r3B/c/ noTpe6yeT H3MeHeHHR Tpacc H .onTH4eCKHX cxeM 
HeKOTOPWX KaHanos. 
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BcneACTBHe Toro, "4TO 3MHTTaHc BWBOAHMOro H3 HYKnOTPOHa ny4-
Ka 3Ha4HTenbHO MeHbWe /npHMepHo Ha nOPRAOK/ 3MHTTaHca ny4Ka, 
BWBOAHMoro H3 CHHXPO$a30TPOHa, napaMeTpw ny4KOB Ha 3KcnipH­
MeHTanbHWX YCTaHOBKax /pa3Mepw, yrnoBaR paCXOAHMOCTb/ 6YAYi 
ny4we H B 3Ha4HTenbH011 CTeneHH 6YAYT onpeAenR~bCR MHOrOKPaT-, 
HWM pacceRHHeM 4aCTH4 ny4Ka Ha BelJ.leCTBe B KaHanax TPaHcnopTH­
POBKH 4aCTH4, npH COOTBeTCTBY~ll.le11 noArOTOBKe KaHanOB /o6ecne-
4eHHe BaKyyMa, B~BOA AHarHOCTH4eCK011 annapaTypw H T,A./ 003-

MOmHO nony4eHHe Ha 3KCnepHMeHTanbHWX YCTaHOBKax ny4KOB pa3-
MepoM B HeCKOnbKO MHnnHMeTpOB HnH nY4KOB C Mano11 paCXOAHMQ­
CTb~ /Sl MPaA/. 

6. AHArHOCTHKA nY4KOB 

CH~TeMa AHarHOCTHKH nY4KOB npH TPaHcnopTHPO~Ke HX OT HYKno­
TPOHa BKn~4aeT: 

a/ AaT4HKH pa3Mepos /npo4>HnR/ ny4Ka Hera nonomeHHR oTHo­
CHTe,nbHO OCH KaHana - nRTb HOHH3a4HOHHblX nposono4HblX KaMep 
/nHK/ C waroM HaMOTKH /paCCTORHHeM MemAY CHrHanbHWMH nposo­
n04KaMH/ - 4eTwpe H ABa MM; 

6/ H3M~PHTenb a6con~TH011 HHTeHCHBHOCTH nY4Ka B KaHane 
/oAHH/ HOHH3a4HOHHaR KaMepa C AHana30HOM H3MepeHHR HHTeHCHB­
HOCTH 105 - 10II_4acTH4 B 4HKne; 

B/ AnR H3MepeHHR npo4>HnR nY4KOB Mano11 HHTeHCHBHOCTH 
/s10S 4/4/ 6YAYT Hcnonb30BaTbCR nponop4HoHanbHwe nposono4HWe 
KaMePbl, a AnR H3MepeHHR HHTeHCHBHOCTH - c4HHTH,nnR4HOHHbJe C4eT-
4HKH. 

HH4>opMa4HR c HOHH3a4HOHHWX H nponop4HOHanbHWX xaMep 6yAeT 
nocTynaTb Ha nynbT. ynpasneHHR KaHanaMH s Kopnyce W205, o6pa6a­
TWBaTbCR 3BM THna CM-1420 H BWBOAHTbCR Ha 4BeTHWe TeneMOHHTOPW 
B 4H$POBOM H rpa$H4eCKOM npeACTasneHHH. 

AaT4HKH HHTeHCHBHOCTH H npo<t>HnR pa3MeLI.1a~TCR B BaKYYMHWX 
6oKcax H HMe~T AHCTaH4HOHHO ynpasnReMwe npHBOAW, no3BOnR~lJ.IHe 
OCYlJ.leCTBnRTb HX BBOA-BWBOA C nYnbTa ynpasneHHR, 

nHTEPATYPA 
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