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"' 06 ~ /1! ~a30TpOH ~eAHHeHHOro HHeTHTyTa RAePH~X HeeneAOBaHMM pae-
e4HTaH Ha yeKOpeHHe npOTOHOB AD 3HeprHH 680 M3B npH TOKe BHyT
peHHero ny4Ka 10-50 MKA. OeHOBHO~ oeo6eHHOeTb~ 3Toro yeKOPHTenR 
RSnReTeR npoeTpaHeTSeHHaR sapHa~HR MarHHTHOrO nOnR, o6eene4M
sa~~aR aKeHanbHY~ yeT0~4MSOeTb .yeKOpReMbiX 4aeTH~ S paeTy~eM no 
paAHyey MarHHTHOM none. 3TO n03SOnReT ey~eeTSeHHO /6onee 4eM 
SASOe/ eoKpaTHTb AHana30H nepeeTpO~KM 4aeTOT~ yCKOpR~~ero 
3neKTpH4eeKoro nonR H ysenH4HTb yeKOPR~~ee HanpRmeHHe AD 50 KB 
H 4aeTOTy ~HKnos AD 500 r~. 

Apyro~ samHo~ oeo6eHHoeTb~ <t>aaoTpOHa OH~H RSnReTeR npMMeHe
HHe S eMeTeMe S~SOAa ny4Ka M3 KaMep~ yeKOpMTenR S Ka4eeTSe 
nepso~ eeK~MM S~SOAHOrO KaHana 3neKTpOMarHMTHOA eeK4MM e TOn
IJ1MHO~ eenTyMa 4 MM, 4TO AOnmHO o6eene4MTb 3()J()JeKTMSHOeTb SbiSOAa 
ny4Ka M3 KaMepbl yeKOpHTenR 6onee 60%. no3TOMY S <!>M3M4eeKHX 
3KenepHMeHTaX nnaHHpyeTeR Menonb30SaTb TOnbKO SbiSeAeHHbl~ ny40K. 

MArHHTHOE nonE 

MarHHTHoe none 121 yeKopHTenR s MeAMaHHO~ nnoeKoeTM onMe~sa
eTeR SblpameHH~M 

Bz(r, ¢) = Bz (r) 1 BN(r) cos(rA- N¢), N = 4, A = 15 /1/ 

- r 2 r 6 r 8 r 9 r 19 
B. (rJ = B 0exp!0.359(--) + 0,83(-) -2,351(--- ) d,5(-) -0,025(-) 

z rk rk rk rk rk 

\ - 270 eM; B0 = 11902 re. I'M 

neps~~ 4neH B /1/ 3agaeT 3aKOH M3MeHeHHR /poeTa/ epeAHero 
Ma i HMTHOrO nonR BAOflb pagMyea, STOpO~ - nepMOAM4eeKoe M3MeHe
HMe /sapMa4M~/ MarHMTHOrO nonR S nnoeKOeTM ~. rj>). npeAeTasneHHe 
0 <OHeTPYK~Io1M MarHMTHO~ et.1eTeMbl Aa~T pMe, 1-3 . 3ast.1elo1MOeTb e()Jop
MMpOSaHHO~O MarHHTHoro nonR oT paAHyea noKa3aHa Ha pHe.4. OT
KnoHeHMe B z (r) OT 3agaHHOrO SblpameHJ.1eM /2/ He npes~waeT 20 re. 
CpeAHee MarHMTHoe none, KaK SMAHD, paeTeT so see~ aoHe paAHyeos, 
KPOMe ~eHTpa, 4TO gonmHO o6eene41o1Tb yMeHbWeHMe paAManbHOrO pa3• 
Mepa eenapaTpMe~ S eOOTSeTeTSMM e 3aTyXaHMeM paAManbHO-()Ja30S~X 

KOne6aHM~ npM npMMepHO noeTORHHOM KOeHHyee paSHOSeeHO~ <!>a3bl. 
Ha pMe.5 noKa3aH~ 4aeTOT~ nonepe4H~x Kone6aHM~. BHAHO, 4TO no
nepe4HaR yeT0~4MSOeTb o6eene4MsaeTeR so see~. aoHe yeKopeHJ.1R 
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PHc.l. 06~HH BHg YCKOPHTenH. 
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PHc.2, CxeMa MarHHTHOH 
CHCTeMhi. I - rromoc; 
2 - Hapy;KHblli )J;HCK Kpbiiii
KH KaMepbi; 3 - BHyTpeH

HHH )J;HCK; 4 - CIIHpanb
Hbie IIIHMMbi; 5 - KOH

~eHTp~eCKHe KaTYIIIKH; 
6 - HapYJKHOe pacKnH

HHBaw~ee yCTpOHCTBo; 
7 - CeKTOpHble IIIHMMbi; 

8 - IIIHMMbJ-CTeplKHH; 
9 - rapMOH~eCKaH Ka
TYIIIKa; 10 - 60K0Bhle 
HaKnap;KH; I I - ~eHT

panoHaH BCTaBKa; 12 -
BHyTpeHHee paCKnHHH
Baw~ee ycTpOHCTBO. 

.. 

PHc.3. llonwcHhle AHCKH. 

Beni-141-!Hbl Hl-131lli-1X 
rapMOHI-!K BepTI-!KaJlbHO~ 

t<OMnOHeHTbl nOJlfl n peA
CTa8JleHbl Ha p1-1c.6. 
4T06bl o6ecne41-1Tb xo

powee paAI-!aJlbHOe Ka-
4eCT80 ny4Ka, aMnJli-1-

TYAa nep80H raPMOHHKI-1 
8 ~eHTpaJlbHO~ 30He 

/AO paAI-!yca 50 MM/ 
OTWHMMHP08aHa AO 
273 rc; Ha OCTaJlbHbiX . 

paAHycax oHa He npe-
8blwaeT 10 rc. BaJKHbiM 

8onpocoM A11fl ¢a30Tpo~ 
Ha f18JlfleTCfl OTCYTCT-

8He 8 ~eHTpaJlbHOH 30-

He YCKOpHTeJlR aKCHaJlb
HO~ yCTOH4H80CTI-1 0 4TO 

C8R3aHO C paCTY~HM 

no paAHYCY cpeAHHM 
3Ha4eHHeM MarHHTHOro 

nOJlR npH MaJlbiX 3Ha4e
HHfiX 8apHa~HH. B 4HKJ10TpoHax 3TOT HeAOCTaTot< KOMneHCHpyeTCR 

60J1bWO~ 8eJ1H4HHO~ YCKOPR~~ero HanpfJJKeHHR, KOTOpaR n0380J1ReT 
3a HeCKOJlbKO nep8b1X 060pOT08 88eCTH HOHbl 8 30HY C aKCHaJlbHO~ 

MarHHTHO~ ¢oKYCHp08KO~, a TaKJKe 3¢¢eKTI-18HO HCnOJ1b308aTb 3JleKT
PH4eCKY~ ¢oKYCHP08Ky. 

B ¢a30TPOHe y8eJ1H4eHHe aMnJlHTYAbl ycKOPR~~ero HanpRJKeHHfl or
paHH4H8aeTCR 3JleKTPH4eCKO~ np04HOCTb~ 8apHaTOpa 4aCTOTbl; a ¢a-

3080e A8HJKeHHe HOH08, OnpeAenReMOe 3¢¢eKTOM a8TO¢a3HP08KH, 

PHc.4. 3aBHCHMOCTH B(r) 
H BN(r ). 

.... , 
PHc.S, 3aBHCHMOCTb qacTOT norre
peqHhlX KOne6aHHH OT Pa)J;HYCa 
1 -Qz• 2 -Qr· 3 
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PHc.6. HH3mHe rapMOHHKH Mar
HHTHoro nonR. 

z 
~ 
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20 301(c.0) 

BiTn I 

PHc.7. MarHHTHoe none e ~eHT

panhHOH o5nacTH. I - pacqeTHoe 
none; 2 - none c 5aMnoM. 

PHc. 8. CxeMa MarHHTHOH: CHCTeMbi 
~eHTpanbHOH o5naCTH YCKOpHTenR. 

PHc.9. PaAHanbHaR KOMnoHeHTa 
MarHHTHoro nonR. 

....... 
_I 

~ 
"" 

_, 
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3Ha4~TenbHO yeen~4~BaeT /c y4eTOM B03BpaTa 4aCT~~ K ~eHTpy/ KaK 
~a30By~ CKOPOCTb, TaK ~ A~ana30H ~a3 y~e Ha nepBOM ~3080M KO
ne6aH~~, 4TO 3aTPYAHReT ~cnonb30BaH~e 3neKTp~4eCKOM ¢oKYC~poe
K~. 

HeAOCTaT04HOCTb /oTcyTcTe~e/ aKc~anbHO~ ~oKyc~p08K~ 8 ~eHTpe 
~a30TpOHa HaKnaA~BaeT ~eCTK~~ AOnyCK Ha HapyweH~e 3epKanbHO~ 

C~MMeTp~~ MarH~THOrO nonR OTHOC~TenbHO cpeAHe~ reOMeTp~4eCKOM 
nnOCKOCT~ /Br ~ 0,57 1 rc/. KoMnneKCHOe onpo6oeaH~e C~CTeM yc
KOP~TenR e 1983 r. noKa3ano, 4TO w~MM~poeaH~e MarH~THoro nonR 
e 3T~x AonycKax Tpe6yeT 04eHb 6onbw~x yc~n~A. 3To noTpe6oeano 
nepecMOTpa TeopeT~4ecK~x KOH~en~~~ e o6nacT~ nep8oro ~3oeoro 
Kone6aH~R. 8 pe3ynbTaTe 4~cneHHbiX pac4eToe 141 6bm Ha~AeH /a 3a
TeM 3Kcnep~MeHTanbHO npoeepeH/ 3aKOH ~3MeHeH~R cpeAHero Mar
H~THoro nonR BAOnb paA~yca /p~c.7/, no3BOnR~~~~ pean~308aTb 

~a 30T pOHHbl~ pe)I(~M YCKOpeH~R C MeHbWe~ /4eM n pOeKTHa R/ aMnn~
TYAO~ ycKopR~~ero HanpR)I(eH~R /25 735 K8/ np~ cy~ecTeeHHOM yeen~-
4eH~~ AOnycKa Ha HapyweH~e 3epKanbHOCT~ MarH~THoro nonR 
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/Br - 375 fc/. HOBH3Ha pe~HMa 3aKI1104aeTCR 8 OTXO,qe OT Knacc~-t-
4eCKO~ CXeMbl a8TO$a3~-tpoBK~-t, npeAnOnara~~eH nOCTORHCTBO ~-tn!-1 Me,q
neHHOe 1-13MeHeHHe napaMeTpoB 3a epeMR $a30BOrO KOne6aHHR 1-1 OT• 
CYTCT8~-te nepexo,qa 4epe3 Kpi-IT~-t4eCKY~ 3HeprH~. 

B Ha~,qeHHOM pe~~-tMe ycKopeH~-tR ny4oK ABa~Abl nepeXOA~-tT KP~-tT~-t-
4eCK~ 3Hepr~-t~ 3a epeMR nepeoro ¢e3o8oro Kone6aHHR, o,qHaKo 
6biCTpOe npOXO~,qeH~-te 3TI-IX 30H He 8bl3b1BaeT Cy~eCT8eHHbiX $a308biX 
noTepb. 

HecMOTPR Ha TO, 4TO 116aMn08bl~ 11 pe~~-tM MarH~-tTHoro nonR no3eo
nReT cy~eCTBeHHO ocna6~-tTb AOnYCK Ha pa,q~-tanbHY~ KOMnOHeHTY Mar
HI-ITHOrO nonR, eonpocy ee w~-tMM~-tpo8aH~-tR np~-twnocb y,qen~-tTb MHoro 
epeMeH~-t 1-1 C~-tn KaK B nep~-to,q no,qrOTOBK!-1 K $H3~-t4eCKOMY nycKy, 
TaK 1-1 B nocnenyCK080H nep~-tOA. no8TOpHOe $0PMI-IPOBaH~-te MarH~-tT~ 
Horo nonR nocne $~-t3~-t4eCKoro nycKa 6blno 8bi3BaHo, c o,qHoH CTopo
Hbl, He06XOAI-IMOCTb~ OTWI-IMM~-tpo8aTb B03My~eH~-tR, 8HOCI-!Mble B MarH~-tT
HOe none CI-!CTeMOH 8bi80,qa ny4Ka, C ,qpyro~ - nOArOTOBKO~ K pa-
6oTe C 8epT~-tKa11bHbJM 1-!0HHbiM I-ICT04HI-IKOM. reoMeTp~-tR H080rO ~eHTpa 
MarH~THOH c~-tCTeMbl, o6ecne4~-tea~~ero B8o,q "' peryn~-tpOBKY nono~e
H~-tR eepT~-tKallbHoro ~-tOHHoro ~-tCT04H~-tKa, noKa3aHa Ha p~-tc.8. Ben~-t4~-t

Hbl pa,q~-tallbHOH KOMnOHeHTbl n011R n pe,qcTaB11eHbl Ha PHC. 9. Kp~-t8aR 1 
noKa3bleaeT pacnpe,qeneH~-te pa,q~-tallbHOH KOMnoHeHTbl oT $eppoMarH~-tT
HbiX 311eMeHTOB YCKOp~-tTe11R AllR nyCK080rO 8ap~-taHTa n011R. ,/lllR 

yMeHbWeH~-tR noTepb ny4Ka no eepTHKa11H 8 ~eHTpallbHOH 30He nOTpe• 
608a110Cb 8K11~41-!Tb KOppeKTI-tp~~ 06MOTKy, pacn0110*eHH~ Ha pa
,q~-tyce 17,5 CM. np~-t 3TOM pacnpe,qeneH~-te pa,q~-tallbHOH KOMnOHeHTbl 
np~-to6peno 8~-t,q, noKa3aHHbiH KP~-tBOH 2. Kp~-teaR 3 xapaKTep~-t3yeT 
pa,q~-tallbH~ KOMnOHeHTY AJlR HOBOrO ~eHTpa ,qo WI-IMMHpoBaH~-tR,a Kp~-t

BaR 4 - n0c11e WHMMHpoBaH~-tR. 

YCKOPfl~ CHCTEMA 

3ae~-tCHMOCTb B~) H nepena,q 3Ha4eH~-tH cpe,qHero MarH~-tTHoro nonR 
oT ~eHTpa B(O)' ::: 11,9 Krc ,qo KOHe4Horo pa,q~-tyca B(rk)= 16,3 Krc 
B ~30TpOHe Onpe,qe11R~T Tpe6oeaHHR K ,q~-tana30HY 4aCTOT 1-1 3aB~-tC~-t
MOCTI-I 4aCTOTbl YCKOPR~~ero HanpR*eH~-tR OT epeMeHH. BaWHe~weH 

XapaKTepHCTI-!KOH BbiCOK04aCTOTHOH CHCTeMbl R811ReTCR TaK~e 3aB~-t• 
CHMOCTb OT epeMeH~-t aMn11~-tTYAbl yCKOpR~U~ero HanpR*eH~-tR. 

YcKOPR~~aR C~-tCTeMa 151 $a30TpoHa BKI1104aeT a ce6R pe30HaHc
H~ 111-!HI-I~, o6pa30BaHH~ ,qyaHTOM B BaKYYMHOH KaMepe YCKOp~-tTe11R 
/p~-tc.10/ 1-1 Bap~-taTOpOM 4aCTOTbl /p~-tc.11/, 1-1 BbiCOK04aCTOTHbiH 
aeToreHepaTop. Tpe6yeMbiH A~-tana30H 4aCTOT ycKOPR~~ero HanpR~e
H~-tR 3aK11~4eH B npe,qenax 18,2714,4 Mf~, MaKC~-tMallbHaR CKOpOCTb 
Bpa~eH~-tR Bap~-taTOpa COCTaB11ReT 3600 o6/MI-IH np~-t OTHOC~-tTellbHOH 
T04HOCT~-t CTa6~-t11H3a~~-t~-t 2 · 10-4, aMn11~-tTYAa 84-HanpR*eH~-tR 30-50 KB, 
np~-t4eM H~-t~H~-tH npe,qen Heo6xo,q~-tM AllR $~-t3~-t4ecKoro ny4Ka, a eepx
H~-tH - ,qnR ,qocT~-t*eH~-tR npoeKTHOH ~-tHTeHc~-tBHOcT~-t ny4Ka. CxeMa 
84-c~-tcTeMbl noKa3aHa Ha p~-tc.12. nnocKaR nonyeonH08aR o,qHopo,q-
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PHc.ll. BapHaTop traCTOTbJ. 
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HaR nHHHR, o6pa30BaHHaR CHCTeMOH AYaHT - KaMepa, HMeeT AnHHY 
7,3 M, WHPHHY 6 M H nOCTORHH~H 3a30p 78,5 MM /BOnHOBOe co
npOTHBneHHe 2,5 OM/. Ee peao~aHcHaR 4acToTa nepecTpaHeaeTcR 
C nOMO~b~ ABYX HAeHTH4H~X eMKOCTH~X BapHaTopoe.Ka~A~H eapHa
TOp COCTOHT H3 poTOpa, OCb KOTOporo napannenbHa KpOMKe AYaHTa; 
CTaTopa, MeXaHH4eCKH H 3neKTpH4eCKH COeAHHeHHOrO C AYaHTOM, 
H KOnneKTOpa. POTOP 06pa30BaH 59-~ AHCKaMH, Hecy~HMH . /Ka~A~H/ 
10 ceMHrpaAYCH~X nonaTOK. 3aaop Me~AY POTOPH~H nonaTKaMH 
H CTaTOpH~H nnaCTHHaMH MeHReTCR OT 7 MM /Ha BepXHeH 4aCTOTe 
AHana30Ha/ AO 4 MM /Ha HH~HeH/; npH 3TOM eMKOCTb BapHaTOpa H3-
MeHReTCR OT 500 AO 3000 n$. KonneKTOpH~H KOHAeHcaTOp eMKOCTb~ 
OKOno 32000 n~, o6pa30BaHH~H 284-rpaAYCHWMH KOnneKTOpH~MH 
nnaCTHHaMH H BXOAR~HMH B HHX C 3a30POM 1 ,5 MM pOTOpHWMH nonaT
KaMH, 3a3eMnReT poTOp no B~COKOH 4aCTOTe. npH 3TOM HanpR~eHHe 
Ha eany poTopa He npeewwaeT 4% OT ycKOPR~~ero HanpR~eHHR. 

B peaynbTaTe HanaAKH B4-cHcTeM~ 161 6wn nony4eH Tpe6yeM~H 
AHana30H 4aCTOT C HeKOTOp~M 3anaCOM, H nony4eHa 3aBHCHMOCTb 
4aCTOT~ OT BpeMeHH, 06ecne4HBa~~aR B C$QPMHPOBaHHOM MarHHTHOM 
none eenH4HHY KOCHHyca paBHOBeCHOH $a3~ B npeAenax 0,370,4 
/pHc.13/. nony4eHHaR 3aBHCHMOCTb aMnnHTYA~ YCKOPR~~ero HanpR
~eHHR OT BpeMeHH /pHc.14/ o6ecne4HBaeT YCKOpeHHe nY4Ka 6e3 
$a30BWX noTepb npH HanpR~eHHH Ha 4aCTOTe aaxeaTa 30 KB. ao
CTHrHyTa TaK>Ke npOeKTHaR CKOpoCTb epa~eHHR BapHaTOpa. 3AeCb 
H~HO OTMeTHTb, 4TO BO BpeMR $H3H4eCKOro nycKa 60nbWaR 4aCTb 
3KcnepHMeHTOB no HanaAKe B4-cHcTeM~, a aaTeM no ycKopeHH~ ny4-
Ka, npOBOAHnaCb npH CKOa~HOCTH 10, T,e. npH 4aCTOTe MOAYnR~HH 
B4-reHepaTopa B 10 paa 6onee HH3KOH, 4eM 4aCTOTa MOAYnR~HH 
pe30HaHCHOH CHCTeM~. 

IS 

PHc.12. CxeMa BhlCOKOtraCTOTHoA PHc.13. 3aBHCHMOCTb oT speMeHH 
CHCT~ H pacnpeAeneHHe Hanpx- · /yrna nOBOpOTa/ traCTOThl H A00-
~eHHH BAOnb peSOHaHCHOA nHHHH. pOTHOCTH pesoHaHCHOA CHCTeMhl. 
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PHc.I4. 3aBHCHMOCTb aMnnH
TYAhl YCKOP~ID~ero Hanp~eHH~ 
OT BpeMeHH. 

10 I II :1 il I ' I 1: \\ I 

YcoeepweHcTeoeaH~e ea
KYYMHOH C~CTeM~ /eee~eH~e 
a30TOXna>K~eMblX noeyweK 
c a3oTonpoeo~oM/ no3eon~no 
nony4~Tb ycTOH4~B~H eaKyyM 

r e KaMepe een~4~Ho~ 
-6 0,5HC 2·10 MM PT.CT., 

~- 10_ ~- ~- ~- ~ /5·10-6 MM pT.CT. np~ pa6o-
~ ~ ..- ,._ ;t Mru, Te ~OHHoro ~cT04H~Ka/, 

o6ecne4 ~BaiO~~H He06XO~~MYIO 3neKTP~4eCKyJO n p04HOCTb 64-c~cTeMbl 
np~ ~OCT~rHyT~X ypOBHRX YCKOpRJO~ero HanpR>KeH~R. 

HOHHW~ HCT04HHK H rEOMETPHR UEHTPA 

,l\nR reHepal..l~~ npOTOHOB ~CnOnb3yeTCR ~OHHbl~ ~CT04H~K rop~-

30HTanbHOrO BBO~a /p~c.15/ neHH~HrOBCKOrO T~na C HaKaneHH~M 

KaTo~oM. T~n~4H~H pe>K~M pa6oT~ HH: TOK HaKana H~T~ 200-150 A, 
TOK pa3pR~a /~yr~/- 1 A, pacxo~ ra3a- 1 ,5~2 CM3 /M~H. 

ronoeKa ~OHHoro ~CT04H~Ka pacnono>KeHa Ha oc~ KaMepbJ, napan
nenbHOH KpOMKe ~yaHTa 1 ~ CMe~eHa OT l..leHTpa np~MepHO Ha 20 MM 

PHC. 15. liOHHbiH HCTO'IHHK. 
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PHc.J6. reoMeTpH~ ~eHTpa YCKOPHTen~. 

/p~c.16/. ,l\JlR B~TRr~BaH~R ~OHOB ~3 ~CT04H~Ka ~ ¢opM~pOBaHHR 
ny4Ka ~CnOnb3yeTCR nynnep, 3aKpenneHH~H Ha ~yaHTe. menb B 1111 
HMeeT pa~~anbHyJO W~p~HY 1 MM H BepTHKanbH~H pa3Mep 20 MM. 3a-
30p Me>K~y 1111 H nynnepOM COCTaBIJReT ] MM. nepeMe~eHHe ~1H B~Onb 
~yaHTa n03BOnReT OnT~M~3HpOBaTb ero nono>KeHHe OTHOCHTenbHO nyn
nepa. 

B eepTHKanbHOM HOHHOM HCT04HHKe, KOTOp~H BBO~~TCR CKB03b 
RpMO, BMeCTO HaKaJleHHOrO ~CnOnb3yeTCR XOnO~H~H nonOCTHOH KaTO~. 

CI1CTEMA BWBO,liA nY4KA 

CxeMa e~eo~a ny4Ka H3 KaMep~ ycKop~TenR noKa3aHa Ha pHc,17. 
npHMeHReM~H B ¢a30TpoHe pereHepaTHBH~H MeTO~ B~BO~a nY4Ka/?/ 
HCnOnb3yeT ~nR pacKa4KH pa~~anbHblX KOne6aHHH B o6naCT~ KOHe4-
H~X pa~HYCOB Tp~ noKanbH~X HeO~HbpO~HOCTH MarHHTHOro nonR /B03-
6y~HTenb, pereHepaTOp ~ ~OnOJlHHTenbH~H pereHepaTOp/. ronOBHaR 
4aCTb KaHana B~BO~a npe~CTaBnReT C060H >Kene3HO-TOKOByJO CeKLI~IO 
C TOn~HHOH cenTyMa 4 MM. 

nonR B pereHepaTOpe ~ B036y~HTene nOKa3aH~ Ha PHC.18, Ha 
TpaeKTOPHH BHYTP~ K~Hana CH~>KeHHe nonR ~ocT~raeT 5 Krc. EcTb 
B03MO>KHOCTb perynHpOBaTb pa~~aJlbHOe nono>KeH~e B036y~HTenR, pe
reHepaTOpa H KaHana 6e3 ~apyweH~R eaKyyMa. 

,l\nR WHMMHPOB~H~R B03My~eH~H 1 BHOC~M~X KaHanOM B OCHOBHOe 
none YCKOpHTenR, HCnOnb3yJOTCR KaK 3neMeHT~, pacnono>KeHHbJe Ha 
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PHc.17. CxeMa pacnono~eHHR CHCTe~ s~o~a nyqKa. 

.. 
(/C/"c) 
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PHc.18. llonepeqHoe ceqeHHe BosOYARTen~ H pereHepaTopa 
H pacnp~eneHHe MarHHTHoro nom1 /11 :H ero· rpa~eHTa /2/ 
B~Onb p~ca; - - - - pacqeT, ----- - 3KcnepHMeHT. 

caMOM KaHane, TaK H cne~HanbHwe c~~Hwe naHenH, ycTaHoaneHHwe 
BHyTpH KaMepw YCKOPHTenR Ha sepxHeM H HHmHeM nonocax. TaKaft 
KOHCTpyK~HR n03BOnReT pa3AenHTb 3aAa4H ~PMHpo&aHHR OCHOeHOrO 
nonR H nonR CHCTeMW BWBOAa. 

10 

$H3H4ECKH~ 3AnYCK 

Pa6oTw no YCKOpeHH~ ny4Ka B $a3oTpoHe swnonHRnHcb e ABa 3Ta
na. BHa4ane, B 1984 r., npOTOHW 6wnH YCKOpeHW AO KOHe4HOH 3Hep
rHH 680 M3B /paAHYC 270 CM/ BHYTPH YCKOPHTenR. 3aTeM, B 1985 r., 
ny40K npOTOHOB 6wn BWBeAeH H3 KaMepw YCKOpHTenR. 

~nR AHarHOCTHKH YCKOpeHHOrO ny4Ka HCnOnb30BanHCb cneAY~~He 
cpeACTea. Ao paAHyca 1 M/3HeprHR- npoToHoe -70 M3B/ TOK ny4Ka 
H3MepRnCR TpexnaMenbHWMH npo6HHKaMH, 4TO AaBano TaKme HH$0pMa
~H~ o nonomeHHH op6HTW no paAHYCY H eepTHKanH. THnH4HaR aasH
CHMOCTb TOKa ny4Ka OT paAHyca nOKa3aHa Ha pHc.19 /KpHBaR 1/. 

B 1985 r. yny4WeHHe BaKyyMHbiX ycnOBHH H OnTHMH3a~HR BWCOK0-
4aCTOTHOH CHCTeMW n03BOnHnH nony4HTb YCKOpR~~ee HanpRmeHHe 
C aMnnHTYAOH 30~35 KB npH CKBamHOCTH 1. 3aBHCHMOCTb TOKa ny4Ka 
OT paAHYCa B 3TOM pemHMe noKa3aHa Ha TOM me PHCYHKe KPHBOH 2. 
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PHc.19. 3aBHCHMOCTb To
Ka nyqKa oT pa~Hyca: 1/q = 
= 10; 2/q = I. 

,.,..R=100CH 

R=.50clf 

1ycKOfJ.fl.IOUJ te 
· Han,P.fl.:Xe;we 

PHc. 20. Oc~HJIJiorpaJ'.!Mbl 
HSnyqeHHH HS MHWeHH. ~ Dcqu.Mocpalu<ot U.)(~!JAoca n·u.j

U.llt.!Jf/eH l.1 U 
PaJfJepmKQ 0,5 MCj~ . 

Ha paAHycax, 6onbWHX 1 M, rAe npo6er ycKOPReMwx 4aCTH~ 
/B MeAHOH MHWeHH/ npeBWWaeT 1 CM, HanH4He YCKOpeHHOrO ny4Ka 
$HKCHpoBanOCb no raMMa- H HeHTPOHHOMy H3ny4eHH~, o6pa3y~~eMyCR 
npH B3aHMOAeHCTBHH ny4Ka C MHWeHb~ npo6HHKa; no aBTOrpa$aM ny4-
Ka Ha CTeKne H no nHKan-3neKTPOAaM. 
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Puc.22. ITono~eHHe nyqKa no BepTHKanH. 

PHc.23. Onpep;eneHHe BeJIH'IHH~ sa6poca ~ 
no pacnpep;eneHHID aKTHBHOCTH. r 
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_. PHc.24. ABTorpac!J Bbi
~ Bep;eHHoro nyqKa Ha 

Bxop;e CIT-35. 
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Pacnpe.qeneHHe .QOJbl ~ H n lo1Jny'ieHHH 
B nepHO,Q 15.02.-01.0384 (KpHBaR 1) H 
K 13.03 no 1/..03 ( KPHBaR 2 ) . 

PHc. 25. PacrronolKeHHe p;aTtiHKOB CHCTeMbi ,D;03HMeTpHtiecKoro 
KOHTpOJifl H pacrrpep;eJieHHe H3JiytieHHH B 3aJie YCKOpHTeJIH . 

An~ per~cTpa~H~ He~TpOHHoro ~ y-~any4eH~~ ~cnonb3yeTc~ 
C~~HT~nn~~~OHHWH AeTeKTOp, ~MnynbC C KOToporo noAaeTC~ Ha 
BXOA OC~~nnorpa~a, C~HXpOH~30BaHHOrO C YCKOp~~~~M Hanp~~eH~eM. 
np~ nepeMe~eH~~ ycTaHOBneHHO~ Ha npo6H~Ke M~WeH~ no paA~YCY 
~MnynbC C AeTeKTOpa nepeMe~aeTC~ BO BpeMeH~, 4TO n03BOnAeT 
Koppen~pQBaTb epeM~ no~eneH~~ ~Mnynbca c paA~YCOM ~ 4acroTOH 
YCKOp~~~ero · HanpA~eH~~. 3Ta MeTOA~Ka n03BOn~eT TaK~e per~CT
p~poeaTb noTep~ ny4Ka np~ ycKopeH~~ no no~sneH~~ HecKoppen~
posaHHWX ~Mnynbcoe. HecKonbKO oc~~nnorpaMM TaKoro T~na noKa
aaHo Ha p~c.2Q. Oc~~nnorpaMMW OTHOC~TC~ K paA~YCaM M~WeH~ 50, 
100, 200, 220, 270 CM. PaasepTKa no rop~30HTan~ - 0,5 MC/Aen. 
B~AHO, 4TO noTep~ ny4Ka e npo~ecce ycKopeH~~ npaKT~4ecK~ oT
cyTCTBY~T. 
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B ycKOp~rene ycTaHoeneHo 5 n~Kan-3neKTPOAOB Ha paA~ycax 

107,5; 145; 183; 222,5; 262 eM, per~cTp~py~~~x c~rHan, Haeo
A~M~H Ha H~x npoXOA~~~M ny4KOM. PaA~anbHa~ npor~meHHOCTb 

3neKTPOAOB COCTaBn~eT COOTBeTCTBeHHO 15, 10, 6, 5 ~ 4 CM. Oc
~~nnorpaMMbl TaK~x c~rHanoe, noKa3aHH~e Ha p~c. 21, ce~AeTenbcT
B~T 0 Han~4~~ ny4Ka Ha 3THX paA~ycax. Ben~4~Ha TOKa ny4Ka, 
ecnH ee o~eH~Tb no aMnnHTyAe HaBeAeHHOrO CHrHana, COOTBeTCT
eyeT ~3MepeHHOI~ ·c nOMO~b~ npo6H~Ka. 

C noMO~b~ aerorpa~oe 6~no onpeAeneHo nonomeHHe ny4Ka no 
eepT~Kan~ e npo~ecce ero ycKopeH~~ H eepTHKanbH~A pa3Mep. no
nomeHHe ny4Ka no eepTHKanH noKa3aHo Ha pHc.22. Ero eepTHKanb
H~A pa3Mep Ha ecex paAHycax He npeewwaeT 15 MM. 3Ta me Mero
AHKa ~cnonb3oeanacb npH onpeAeneHHH eenH4HHW 3a6poca 4aCTH~ 
B B~BOAHOA KaHan/B/ H pa3MepOB B~BeAeHHOro ny4Ka. KpoMe TOrO, 
An~ AeTeKTHpoeaHH~ ny4Ka e 30He B~BOAa Hcnonb30Banocb ~3Mepe
HHe HaBeAeHHOH aKT~BHOCTH B TOHK~X an~M~H~eB~X $Onbrax CO 
CBHH~OBOH nOAnOmKOH. HHTeHCHBHOCTb B~BeAeHHOrO ny4Ka H3Mep~
naCb TaKme HOHH3a~HOHHOA KaMepoA. Pe3ynbTarw ~ccneAOBaHHH ew
BOAa ny4Ka npeAcTaeneHbl Ha p~c. 23 /eenH4HHa 3a6poca/ H 24 
/pa3Mepw e~eeAeHHoro ny4Ka/. BenH4HHa K03~H~HeHTa e~BOAa no 
3T~M H3MepeHH~M COCTaBn~eT 50~70%. 

KoHrponb paAHa~HOHHOH o6craHOBKH e 3AaHH~ ycKopHTen~ ocy
~ecren~erc~ C nOMO~b~ aBTOMaTH3HPOBaHHOH CHCTeM~ A03HMeTp~4e
CKOrO KOHTpon~. Ha p~c.25 noKa3aHO pacnonomeHHe AaT4HKOB H ~H
TerpanbHOe pacnpeAeneH~e non~ H3ny4eHH~ no nepHMerpy 3a~HTHWX 
CTeH BHYTP~ rnaBHOrO 3ana. 

3AKJ1104EHI1E 

YcKopeHHe ny4Ka AO KOHe4HOrO paAHYCa H B~BOA ero ~3 KaMep~ 
YCKOpHTen~ 3KCnepHMeHTanbHO npOAeMOHCTp~poean~ np~H~~nHanbHY~ 

pa6orocnoco6HocTb $a3orpoHa c npocrpaHcreeHHOH eapHa~HeA Mar
HHTHoro non~. 
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PyKonHCb nocrynHna e ~3AaTenbCKHA OTAen 
14 Ma~ 1985 roAa. 
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0pMHMMaeTCA noAnMCKa Ha npenpMHTW M C~eHMA 06~AMHeHHOro MHCTMTyTa 
AAepHWX MCCOeAOBaHMH. 

YcTaHoaneHa CneA~aA CTOMMOCTb nQAnMCKM Ha 12 MeCR~ea Ha M3AaHMA 
BKnO~aA nepeCWOKY, no OTAeObHWM TeMaTM~eCKMM KaTerapMRM: 

HH.QEKC TEHATHKA 

1. 3KcnepHMeHTan~HaA ~H3HKa BWCOKHX 3HeprMM 

2. TeopeTH~eCKaR ~M3MKa BWCOKHX 3HeprHH 

3. 3KcnepMMeHTaO~HaR HeHTpoHHaA ~H3HKa 

4. TeopeTM~ecKaR ~M3HKa HH3KMX 3HeprMM 

5. llaTeMaTHKa 

6. ~AepHaA cneKTpOCKOnHA M paAHOXHMMA 

7. ... 3MKa TA*eOWX HOHOB 

8 . KpMoreHHKa 

9 . YcKOPMTenM 

UeHa naAnHCKM 
Ha rOA 

10 p. 80 KOn. 

17 p. 80 KOn. 

4 p. 80 KOn. 

8 p. 80 KOn. 

4 p. 80 KOn. 

4 p.- 80 KOn. 

2 p. 85 KOO • 

~ p. 85 Kon. 

7 p. 80 KOn. 

10. AaTOMaTM3aUMA o6pa6oTKM 3KcnepHMeHTanbHWX 
AaHHWX 7 p. 80 KOn. 

11 . 8w~CnMTeO~HaR MaTeMaTMKa M TeXHHKa 

12. XMHMA 

13. TexHMKa ~M3H~CKoro 3KcnepMMeHTa 

14. HCcneAOBaHMR TaePAWX Ten M *MAKOCTeM 
RAePHWMM MeTOAaMM 

15. 3KcnepMMeHTanbHaA ~H3HKa RAepHwx peaK~MM 
npM HM3KMX 3HeprMAX 

16. 

17. 

18 . 

19. 

,llo3MMeTpMR M ~M3MKa 3a~HTW 

TeOPMA KOHAeHCMpoaaHHOrO COCTOAHMA 

Mcnan~3oaaHHe pe3yn~TaTo• M MeTOAOB 
~yHAaMeHTan~HWX ~3M~CKMX MCCneAa•aHMM 
• CMe.HWX o6naCTRX HayKM M TeXHHKM 

6M~M3MKa 

6 p. 80 Kon. 

p. 70 KOO. 

8 p. 80 Kon. 

p. 70 KOn. 

p. 50 KOn. 

p. 90 KOn. 

6 p. 80 KOn. 

2 p. 35 KOn. 

p. 20 KOO. 

noAnMCKa MO*eT 6wTb ~opMneHa C no6oro MeCR~a TeK~ero raAa. 

Oo •ceM aonpocaM ~pMneHMA noAnMCKM COeAyeT o6pa.aT~CA B H3AaTenbCKMM 
OTAen OHRH no aAPecy: 101000 IIOCKBa, rnaano~TaMnT, n/A 79. 


