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B pHAe HaY4H~X ueHTpOB ycnewHo pa3B~B'~TC~ ~ C03Aa~TCH C~

CTeM~ BHeWHe~ ~H~eKU~~ ~OHOB B U~KnOTpOH 1,2,3/. BHeWH~e ~c
T04H~K~ ~OHOB Aan~ HOBoe Ka4eCTBO YCKop~TenHM, pacw~p~n~ AHa
na30H YCKopHeM~X HOHOB. B na60paTop~~ ~AepH~X peaKU~~ TaK~e 

BenHCb pa6oT~ no C03AaHH~ CHCTeM~ aKc~anbHo~ ~H~eKUH~ B UHKno
TpOH~ nRP. B Te4eHHe 1986 r. 6~na pa3pa6oTaHa ~ C03AaHa TaKaH 
CHCTeMa An~ U~KnOTpOHa Y-200/ 4/. 

B HaCTOH~ee BpeMH nonY4eH YCKopeHH~~ nY40K ~OHOB 4 He I +, 
KOTop~e 6~nH Hcnonb30BaH~ B Ka4eCTBe TeCTOBO~ 4aCT~U~ np~ 3a
nYCKe C~CTeM~ aKCHanbHO~ HH~eKUHH. H~~e npHBOA~TC~ onHcaHHe 
Y3nOB C~CTeMbl aKc~anbHO~ ~H~eKU~~ U~KnOTpoHa Y-200 ~ pe3ynbTa
T~ nepB~X 3KcnepHMeHTOB no TpaHcnopTHp~BKe ~ YCKopeH~~ nY4Ka 
HOHOB ~3 BHeWHero HCT04HHKa. 

OC06EHHOCT~ U~KnOTPOHA Y-200 

B pa604eM pe~~Me ~ene30 3neKTpOMarH~Ta Y-200 HaxOA~TCH 

B Hac~~eHHOM cocToHHHH/5/, 4TO np~BOA~T K AOBonbHO c~nbHOMY 
pacceHHHOMY non~ B aKc~anbHOM OTBepCT~~ MarH~Ta. n03TOMY 6~n 

cneUHanbHO H3Y4eH Bonpoc o B03MO~HOCTH ~cnonb30BaH~H pacce~H

Horo nonH AnH ~OKYC~POBKH' HH~eKT~PyeMoro nY4Ka. MarHHTH~e H3
MepeHHH, npOBeAeHH~e c nOMO~b~ AaT4~Ka Xonna, nOKa3anH, 4TO 
none Ha oc~ aKCHanbHoro OTBepCTHH pe3KO Sü3paCTaeT c npH6nH
~eHHeM TOKa B036Y~AeH~H OCHOSHO~ 06MOTK~ MarHHTa (IM) K pa6o
4eMY pe~HMY - 1250 A Ip~c.1/. npK 3TOM B H~mHe~ nonOBHHe aK
CHanbHoro KaHana MarH~THaH HHAYKUHH COCTasnHeT > 2 KrC ~ OKa
auaae r noc r arovuo cunsuoe ooxycwpyouiee Ae~cTBHe, 4T06bl rpac
c~pOBaTb nY40K 6e3 AononHHTenbH~X 3neMeHTOB. PacceHHHoe nODe 
B aKc~anbHOM OTBepCTH~ ~MeeT B~COKY~ OAHOPOAHOCTb no paAHYCY 
Ip~c. 21 ~, TaKHM o6pa30M, He auauaae r KaK~x-nH60 3aMeTHblX HC
Ka~eHH~ 3M~TTaHca nY4Ka.

--------.---"":"""::::-.11. 
", DÍj)~C~iÚ11:Üij~i\ HHCnrry1' 
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- IM = f25DA 

- 111 = (OOOA 

li-X JM = I3DO A 
/)-0 j~ :: 500A 

Plic.2. Pacnpe~eneHlie MarHHTHO
ro nonfl no PaAHYCY B aKCHaJIb
HOM oTBepCTHH Y.-200. 

/3EIJX/lRfl flJAHULIA I 
IlPI1A I1ArJ..lJlTA 

.50 

z=96 C" -- '""'-.................... --------------
<, ...............i!= 44 CIf 

',,

2. J " 5 6 R,r" 

PHc.l. Pacrrpe,IJ,eJIeHHe MarHliTHoro non~ no OCH aKCHaJIb
aor-o OT'BepCTH~ Y-200 rrpn p aaasrx TOI<ax B036YAAeHHH 
OCHOBHOH 06MOTKH (IM)' 

~ 
8z 
aOI., 

o 

IJ 

IJz t KIC 

J.lHJKJIJlJI rPAHHLJA 1l0AIIJCA HAfJlHTA 

I1A!lItI TilAR naos«A 

'0,01 

2 

PaC4eT ~ B~6op OnT~ManbHOrO Bap~aHTa C~CTeM~ aKC~anbHO~ 

~HmeK~~~ npoBOA~nCR c ~CnOnbSOBaH~eM npOrpaMM~ TRANSPORT/6/. 
CXeMa KOMnOHOBK~ ysnoB npeACTaBneHa Ha p~c.3, o6~~~ B~A C~CTe

M~ AaH Ha p~c.4. AxcenTaHC C~CTeM~ B~6paH 1500 MM.MpaA, c TeM 
4To6~ 6~na BOSMomHOCTb ~cnonbSOBaH~R ~CT04H~Ka ~OHOB n~6oro 

T~na /PIG, ECR, AyonnasMaTpOH ~ AP./. 3Hepr~R ~HmeK~~~ ~OHOB 

B~6~panaCb ~S ycnoB~~ cornaCOBaH~R TpaeKTOp~~ AB~meH~R nY4Ka 

c reOMeTp~e~ ~~KnOTpoHa B ~eHTpe. AnR ~OHOB 4He I + HanpRmeH~e 
~HmeK~~~ COCTaB~no OKono 15 KB. . 

PHC. 3. Cxej-ra CHCTeMbI aKCHaJIbHOH HIDKeK~HH Y-200. 
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~OKYCMPYIDmME 3nEMEHTW 

, 
I B Ka4eCTBe ~OKYC~PY~~HX 3neMeHTOB B CHCTeMe aKCHanbHO~ HH

li!	 }\(eK~HH Y-200 HCnOnbSYIOTCfl MarHHTHble nHH3bl /Mn-l, Mn-2/ H ~O
KYCHPYIO~He cone HOHAbl /~C-l, ~C-2/. nHH3bl H coneuoanu HMelOT 
KO}\(YX HS MarHHTHO~ CTanH C 4enblO YMeHbweHHfl pacceflHH~X none~ 

H, TaKHM 06paSOM, YBenH4eHHfl MarHHTHoro nonfl B pa604eM sasope. 
06MOTKH Mn H ~C B~nonHeH~ MeAHWM npOBOAHHKOM KBaApaTHoro ce4e
HHfl 8,5x8,5 MM C BHYTpeHHHM OTBepCTHeM ~ 5,3 MM Anfl npOTOKa 
OXna}\(Aa~l1le~ BOAbl C TaKHM paC4eTOM, 4T06bl HX MO}/(HO õuno rurr ar s 
OT HMelO~HXCfl arperaTOB KoppeKTHPYlOl1lHX KaTyweK Y-200. KOHCTPYK
~HR nHHS H coneHOHAOB H306pa}\(eHa Ha pHc.5, 6. KpHB~e Bos6y}/(
AeHHfl H pacnpeAeneHHfl MarHHTHoro nonfl B pa604eM sa30pe npeA
CTaBneH~ Ha pHc.7,8. TeXHH4eCKHe AaHH~e H 3KcnepHMeHTanbHO HS
MepeHH~e napaMeTp~ Mn H ~C AaH~ B Ta6n.l. 

Ta6J1Hl.J,a 

MJ1-1 <1>C-1 
MJl-2 C!>C-2 

4Hcno aMnepBHTKoB	 40000 46000 
llHcno BHTKOB	 96 92 
UnHHa npOBop;HHKa, M	 47 25 
ConpoTHBneHHe 06MOTKH, OM	 0,018 0,011 
TOK qepe3 06MOTKY, A	 410 500 
HanpH~eHHe Ha 06MoTKe, B	 7,4 5,4 
IToTpe6nHeMaH MO~HOCTb, KBT	 3 2,7 
ITPOTOK BOAbI /npH ~P = 3 aTM/, n/MHH I ,2 I ,4 
IToBwmeHHe TeMnepaTYPW 
oxnasnasmeü BOAbI, CO	 36 28 
MarHHTHaH HHAYKlJ,HH 
B lJ,eHTpe, Kfc 4,2 1,4 

PHc.5. KOHCTPYKIJ,HH MarHHTHOH nHH
3W. 

oal";~ 

oQS;'~ ~ 

I,iOKOHCTPYI<IJ,HH ·cPOKYCHPYlO- ~ 

~ero coneHOHp;a. , 
PHc.4.·CHCTet-l<l aKCH<lJ1bHOH HlDKeKl.J,HH Y-200. 

4 5 
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PHc.7. KpHBaH B036y~eHHH PHc.8. KpHBaH B036y~eHHH 

H pacnpegeneHHe MarHHTHoro H pacnpegeneHHe MarHHT~oro 

nonH no OCH MarHHTHoA nHH3W. nonH no OCH ~OKYCHpyw~ero co
neHoHga. 

MArH~TH~~ AHAn~3ATOp 

~3 ~OHHOro ~CT04H~Ka nOM~MO nY4Ka ~OHOB, npeAHa3Ha4eHH~X 

AnR YCKopeH~R B ~~KnOTpOHe, B~TRr~Ba~TCR nonYTH~e ~OH~, KOTO
p~e Mewa~T Tpacc~pOBKe OCHOBHoro nY4Ka. B C~CTeMe aKc~anbHO~ 

~H~eK~~~ npeAYCMOTpeH MarH~T, KOTOPbl~ cnym~T KaK AnR cenapa
~~~ 4aCT~~, TaK ~ AnR nOBopOTa OCHOBHorO nY4Ka ~3 rop~30HTanb

HO~ nnOCKOCT~ B BepT~KanbH~~ KaHan. AHan~3~PY~~~~ MarH~T C-06
pa3Horo T~na ~MeeT CKOweHH~e TOP4~ E1 = E2 = 26,56° AnR OCY
~eCTBneH~R BepT~KanbHo~ ~OKYC~POBK~. YrnOBaR npOTR~eHHOCTb Mar
H~Ta 90°, paA~YC nOBopOTa 40 CM,'w~p~Ha non~ca 140 MM, BepT~
KanbHbl~ 3a30p 80 MM. MaKC~ManbHoe MarH~THOe none B 3a30pe 
2 KrC np~ TOKe B036Y~AeH~R 06MOTK~ MarH~Ta '15 A. 

MarH~THaR onT~Ka, COOTBeTcTBy~~aR cxeMe aHan~3a, np~BeAeHa 

Ha p~c.9. ~CT04H~K ~ ·ero ~306pa~eH~e pacnono~eH~ C~MMeTp~4HO. 

PaCCTORH~R OT ~CT04H~Ka ~ ~306pa~eH/R AO rpaH~~ ceKTopa np~ 

c~MMeTp~4HoM xOAe ~OHH~X TpaeKTop~~ 7/ paBH~: 

tgE = - 21 
tg 2~ 

1 2 ~ 
L1 L2 L - 3" r . c t qe 3" r·ctg 2 

,. PHc.9. ABH~eHHe nY~Ka ~epe3 

aHarrH3HPyw~A MarHHT. 

rAe E - yron CKoca TOP4a, ~ 
yron nOBopoTa nY4Ka, L1 ~ L2 

paccToRH~R OT ~CT04H~Ka ~ ~30

6pa~eH~R AO non~ca, r - paA~Yc 

4eHTpanbHo~ TpaeKTop~~. 

A~cnepc~R D OAHopoAHoro no
nR no onpeAenReTcR~Mnynbcy 

KaK/8 / : 

D == r(l - cos~) + L[sin~ + (1 COS~)·tgEJ. 

OCHOBHaR xapaKTep~cT~Ka Ha~e~ aHan~3~py~~e~ C~CTeM~ - ee pa3
pewa~aR cnoc06HoCTb, onpeAenReMaR KaK OTHoweH~e n~He~Ho~ A~c~ 

nepc~~ B ~306pa~eH~~ K pa3Mepy ~306pa~eH~R. Ha OCHOBaH~~ 3Toro 
pa3pewa~~aR cnoc06HoCTb aHan~3~py~~~~ C~CTeM~ no aapRAY 
dQ Wv v v 

~ AnR aHan~3~Py~~e~ ~en~ W~p~HO~ i, paBHO~ pa3Mepy ~306pame
dQ

H~R AnR onuor-o .aapanosor-o COCTORH~R,onpenenae r cs KaK Q=w· 
= 2 ~ . B HaweM cnY4ae AnR nY4Ka pa3MepOM 2 CM ~ pa36pocoM 

d~no ~MnynbCY MeHee 0,5% pa3AeneH~e no 3apR~y COCTaBnReT 
Q1 

=2õ' 
, Ha p~c. 10 np~BeAeHa Kp'~BaR B036Y~AeH~R MarH~Ta AM-90. Cne

~~anbH~~ npo~~nb non~CH~X HaKOHe4H~KOB MarH~Ta n03~on~n CKOM

8 f J(fé PHc.IO. KpHBaH B036y~eHHH aHa
20 / 

/ 

J1H3Hpyw~ero MarHH'ra./18 /., 

l6 

'" 12
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neHc~pOBaTb Ae~CTB~e 3$$eKTa HaC~~eH~~ KpaeB ~ ynY4W~Tb 0AHO
pOAHOCTb non~ B 3a30pe. np~ KOHCTpy~pOBaH~~ Y4TeH TaKme 3~~eKT 

CMe~eH~~ MarH~THO~ OC~ OTHOC~TenbHO reOMeTp~4eCKO~ OC~ non~ca 

MarH~Ta ~3-3a C-06pa3HO~ $OpM~ ~pMa. B ~TOre OAHOPOAHOCTb no
n~ no w~p~He pa604e~ 30H~ non~CH~X HaKnaAOK'/60 MM/ COCTaB~na 

OKono 0,2% /p~c. 11/. 

~H$nEKTOp 

nOBOpOT ~OHOB ~3 aKc~anbHoro KaHana B MeA~aHHY~ nnOCKOCTb 
4~KnOTpOHa c nocneAY~~~M BBOAOM Ha nepB~~ paA~YC yCKopeH~~ 

ocy~ecTBn~eTC~ 3neKTpOCTaT~4eCK~M 3epKanoM-~H$neKTopoM 

/p~c. 12/. CeTKa HaT~HYTa Ha BHYTpeHHeM 4~n~HApe npoBonoKo~ 

~3 cnnaBa Bonb~paMa ~ peH~~ A~aMelpOM 50 MKM C warOM 1 MM. 

KOfJf7YC ftl-lf1llfEKTOPAPAI1KA 

,PHC. 12. KOHCTPYK~HR HH~eKTopa~ 

8 

BHewH~~ 4~n~HAP nepeXOA~T B Kopnyc ~H$neKTopa ~ 3KpaH~pyeT 

BHYTpeHH~e 4aCT~ OT 3an~neH~~ ~ pacce~HHoro B4-non~ OT AyaHToB. 
BepxH~~ 3neKTpoA ~H$neKTopa - ceTKa HaxoA~Tc~ nOA nOTeH4~anoM 

3eMn~, Ha HHmH~~ 3neKTpoA nOAaeTc~ nonom~TenbH~~ nOTeH4~an 

AO 20 KB. 
~H$neKTop paCC4~TaH An~ pa60T~ BO BceM A~ana30He ~OHOB, yc~ 

A
Kop~eM~X Ha Y-200 / I = 2,8 f5/, 6e3 ~3MeHeH~~ ero reOMeTp~~. 

:~
 
KOHCTPYK4~~ ~H$neKTopa npeAYCMaTp~BaeT B03MomHOCTb ero nOBOpo

Ta /ceTK~ BMecTe c H~mH~M 3neKTpOAOM( Ha yron ±15° OT paC4eT

Horo. 

An~ $OpM~pOBaH~~ 3neKTp~4eCKoro non~ Ha BXOAe B nynep AyaH
Ta YCTaHOBneHa paMKa. 

A~ArHOCT~KA ~ 3nEMEHTW KOPPEKU~~ 

C~CTeMa aKc~a~bHO~ ~HmeK4~~ ~MeeT 6 6nOKOB A~arHOCTHK~. 

OA~H 6nOK A~arHOCT~K~ /6A~/ cnym~T An~ ~3MepeH~~ nonHoro TOKa 
nY4Ka ~3 ~CT04H~Ka ~ ~~cneAOBaH~~ ero CBO~CTB. n~Tb 6nOKOB 
A~arHOCT~K~ 6A-1 f6A-5 ~cnonb3Y~TC~ An~ A~arHOCT~K~ ny4Ka B npo
4ecce ,ero TPacc~poBK~ no KaHany aKc~anbHO~ ~HmeK4~~. B Ka4eCT
Be A~arHOCT~4eCK~X 3neMeHTOB ~cnonb3Y~TC~ 4~n~HAP $apaAe~, n~

M~HO$Op, A~a~parMa, npO$~nOMeTp, KOTOP~~ npeACTaBn~eT c060~ 

ceTKY. Ha ~30n~Tope B ABYX B3a~MHO nepneHA~KynRpH~x HanpaBneH~

~x c warOM 3 MM HaT~HYTO no 15 npOBon04eK A~aMeTpOM 50 MKM. 
3neKTpoHH~~ KOMMYTaTOp onpaW~BaeT KamAY~ npOBon04KY ~ 4epe3 
yc~n~Tenb nOAaeT c~rHan Ha BXOA OC4~nnorpa$a, TaKHM 06pa30M 
MomHO Ha6n~AaTb pa3Mep nY4KaB rop~30HTanbHOM ~ BepT~KanbHOM 

HanpaBneH~~. T~n~4Ha~ oC4~nnorpaMMa np~BeAeHa Ha p~C. 13. 

B 6nOK A~arHOCT~K~ 5A-2 npeAYCMaTp~BaeTC~ YCTaHOBKa 6aH4e
pa nY4Ka. ~3-3a TPYAHOAocTynHocT~ 5A-5 cHa6meH TonbKO npo$~
nOMeTpOM, no KOTOPOMY onpeAen~eTC~ nonomeH~e nY4Ka Ha BXOAe 
B MarH~THY~ np06KY ~ ~H$neKTop. 

C 4enb~ KoppeK4~~ HanpaBneH~~ AB~meH~~ nY4Ka no KaHany YCCf: 
r auoaneua 4 KoppeKT~py~~X MarH~Ta KM-'-f KM-4, paõor aourax no

napHO BO B3a~MHO nepneHA~Kyn~pH~x HanpaBneH~~X. MaKC~ManbH~~


J) yron KoppeK4~~ COCTaBn~eT 17 MpaA. napaMeTp~ MarH~TOB np~Be

j	 AeHbl B Ta6n.2, KOHCTPYK4~~, Kp~Ba~ B036ymAeH~~ ~ pacnpeAeneH~~ 

MarH~THoro non~ B rop~30HTanbHO~ nnOCKOCT~ Ha p~c. 14, 15. 

~ 
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GEcno aMnepBHTKOB 420 
qHcno BHTKOB 140 
TOK 06MOTKH, A 3 
ConpoTHBneHHe 06MOTKH, OM 0,67 
HanpH~eHHe Ha o6MoTKe, B 2\ I 

---------CJlHxPOU/nYAbCIJI -------- rroTpe6nHeM~ MO~HOCTb, BT 6 
~ \ MarHHTHoe none B ~eHTpe, rc 60 

2 
FHC. 13. OC~HnnorpaMMa c npo

tPHnoMeTpa.
 

J=JA ViOHHblfil Vi CT04HViK 

I Ha nepBoHa4anbHoM 3Tane c03AaH~R C~CTeM~ aKC~ijnbHO~ ~HmeK

~~~ nY4~a ~OHOB B ~~KnoTpoH Y-200 6~n np~MeHciH B~coKo4a~ToTH~~ 

~CT04H~K. Ero ~cnonb30BaH~e 6~no o6ycnoBneHo PRAOM np~4~H. 

'Bo-nepB~x, ~OHH~~ ~CT04H~K AaHHoro T~na KOMnaKTeH ~ He Tpe6yeT 
MO~H~X ~ cnomH~X C~CTeM n~TaH~R. BO-BTOP~X, AaHH~~ ~CT04H~K 

NA~\ 
~"'\PHc.14. KpHBaH B036Y~AeHHH I npocT B ynpaBneH~~ ~ nerKO HacTpa~BaeTcR B Tpe6yeM~~ pem~M 

n""u" ....J<H IIfOI _.~....H pacnpeAeneHHH MarHHTHOrO nocne BKn~4eH~R. TaK~M o6pa30M, B~6paHH~~ Bap~aHT B 3Ha4~Tenb
nonH no OCH KoppeKTHpYID~ero z .,,., 

HO~ CTeneH~ ynpo~aeT npaKT~4ecKY~ pean~3a~~~ nOAHRT~R ~OHHorolaMarHHTa. 
~CT04H~Ka ~ cxeM ero n~TaH~R Ha nOTeH~~an ~HmeK~~~ ~oHHoro 

nY4Ka. B TO me BpeMR ~cnonb30BaH~e AyroBoro ~OHHoro ~CT04H~Ka 

~n~ ~CT04H~Ka T~na 3UP RBnReTCR AOCTaT04HO cnomHO~ TeXH~4eCKO~ 

3aAa4e~. 

B cpaBHeH~~ c Ayonna3MaTpOHOM B4-~CT04H~K TaKme o6naAaeT 
ManblM 3M~TTaHCOM ~ 60nbW~'M CpOKOM cnyxõu , 

nOHRTHO, 4TO 3T~ napaMeTp~ RBnR~TCR 04eHb Ba}l(H~M~ np~ KOMn
neKCHO~ HanaAKe Bce~.C~CTeM~ BHeWHe~ ~H}I(eK~~~. 

rnaBHaR 3aAa4a np~ ~cnonb30BaH~~ B4-~CT04H~Ka COCTORna 

B TOM, 4To6~ nonY4~Tb AotTaT04HO ~HTeHC~BH~~ nY40K ~OHOB 

4 He I +(A/ Z = 4). AnR 3$$eKT~BHo~ HacTpo~K~ ~ ~ccneAOBaHHR C~
CTeM~ aKc~anbHO~ ~H}I(eK~~~ Tpe60BancR nY40K ~OHOB c ~HTeHC~B
HOCTb~ B HeCKonbKO AeCRTKOB M~KpoaMnep. 

B axcnepuae-rre ~cnonb30Banc/ BbICOK04aCTOTHbl~ ~CT04H~K ~o

HOB, pa3pá6oTaHH~~ B HViV1~~ Mry 9/. CxeMa 3Toro ~CT04H~Ka ~ ero 
C~CTeM n~TaH~R npeACTaBneHa Ha p~c. 16. 

d
i ViCT04H~K npeACTaBnReT co6o~ n~peKCOBY~ Kon6y, nOMe~eHHY~ 

BHYTPb B036ymAa~~e~ pa3pRA KaTYWK~, KOTopaR RBnReTCR 4aCTb~ 
~ KOHTypa reHepaTopa, pa6oTa~ero Ha 4aCTOTe 15 Mr~. MO~HOCTb 

OAHOPOAHOCTb Mar 1\ reHepaTopa coc~aBnRna 150 BT. 
HHTHoro nonH B pa60QeM 3a ~ : AnR ~3Bne4eH~R ~OHOB ~3 nnaasu B4-pa3pRAa np~MeHRnaCb 30H

. t 30pe KoppeKTHPYID~ero ~ar AOBaR C~CTeMa c BHYTpeHH~M~ 3neKTpOAaM~·. ~OpM~poBaH~e nY4KaI 

HHTa. • I 
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PHc.16. Cxexa llHTaHHH BbICOKO

qaCTOTHoro HCTOqHHKa HOHOB. 

An~ TpaHcnopT~po~K~ AO nepBo~ 

MarH~THo~ n~H3~ ocy~ecTBn~nocb 

Tpex3neKTpoAHO~ 3neKTpocTaT~

4ecKo~ c~cTeMo~. 

OCHoBHa~ TPYAHOCTb B nony
4eH~~ AocTaT04Ho ~HTeHC~BHoro 11nY4Ka ~OHOB 4He I + ~3 B4-~CT04

H~Ka 3aKn~4anaCb B He06xoA~
I ~ ~ I '102208	 MOCT~ c03AaH~~ repMeT~3~poBaH


HO~ C~CTeM~ HanycKa ren~~
 

B ~OHH~~ ~CT04H~K, ~CKn~4a~


~e~ KaK~e-n~60 np~Mec~.
 

4He ~MeeT caMw~ B~COK~~
 
nepB~~ nOTeH~~an ~OH~3a~~~
 

/24,5 3B/, a Han~4~e MeTaCTa

5,8lCo,., 1- 't,7JcOH 

6~nbHoro YPOBH~ B036Y~AeH~~fi2kO,., 10OH 
/19,8 3B/ np~BOA~T K TOMY, 

4TO np~CYTCTB~e HeCKonbK~X npo~eHTOB np~Mece~ B pa604eM ra3e 
3Ha4~TenbHO CH~~aeT B~XOA ~OHOB 4He I + . • 

T~aTenbHble ~ccneAOBaH~~ ycnoB~~ nonY4eH~~ nY4Ka ~OHOB 4He I + 
Ha cne~~anbHOM CTeHAe nOKa3an~, 4TO B ycnoB~~X 6e3Macn~Horo 

BaKYYMa ~3 TaKoro ~CT04H~Ka Mo~eT 6~Tb nonY4eH nY40K c ~HTeH
C~BHOCTb~ AO 100 MKA. B cneKTpe 3ap~AoB, nonY4eHHOM ~3 ~OHHoro 

~CT04H~Ka B onT~ManbHOM pe*~Me, ~OH~ 4He I + COCTaBn~~T 80%.3M~T
TaHC nY4Ka np~ 3Hepr~~ 15 KB He npeB~wan 130 MM.MpaA. 

np~ OTKa4Ke BaKYYMHo~ C~CTeM~ napOMacn~H~M~ 8~COKOBaKYYM

H~M~ arperaTaM~ MaKC~ManbHa~ ~HTeHC~BHOCTb nY4Ka COCTaBn~na 

Bcero HeCKonbKO AeC~TK08 M~KpoaMnep. np~ 3TOM 06~3aTenbHblM YC
nOB~eM ~8n~nOCb np~MeHeH~e Ha Hacoce, OTKa4~Ba~~eM 06beM ~CT04
H~Ka ~OHOB, a30THO~ nOBYWK~. 

BAKYYMHAR C~CTEMA 

~OHonpOBOA C~CTeMbl 8HeWHe~ ~H~eK~~~ aanoru-eu ~3 Hep~aBelOllle~ 

TPy6~ c BHYTpeHH~M A~aMeTpOM 65 MM. HarpY3KO~ An~ BaKYYMHO~ ~ 

~ t 

C~CTeM~ ~8n~eTC~ HaTeKaH~e ~3 ~OHHoro ~CT04H~Ka, KO!OpOe 3aB~

C~T OT ero T~na, ~ ra300TAeneH~e c n08epXHOCT~ ~OHonp080Aa, li 
COCTa8~8wee B Hawe~ C~CTeMe 1.10- 5 Top.n.c- 1

• ~ . 
An~ nycKoB~X pa60T ~cnonb30Banc~ 8~coK04acToTH~~ ~OHH~~ ~C

T04H~K c pacxoAoM ra3a 1'10-4 Top.n.c- 1
, n03ToMY Hacoc, OTKa

4~Ba~~~~ ero KaMepy, ~MeeT He60nbwy~ npo~3BoA~TenbHocTb 
200 n/c. O~eHK~ nOKa3bIBa~T, 4TO OA~H MeTp ~oHonpoBoAa ~MeeT 

nponycKHY~ cnoc06HoCTb OKono 40 n/c, 4TO np~BOA~T K He06xoA~
MOCT~ YCTaHOB~Tb Ha ~OHonpOBOAe 2 BaKYYMHWX Hacoca, H~~H~~ 

4aCTb KaHana B non~ce MarH~Ta OTKa4~BaeTC~ OCHOBH~M~ HacocaM~ 

~~KnOTpOHa. 

np~ ~cnonb30BaH~~ arperaTOB ABn-160 ~ BA-OS-4 B ~OHonpOBOAe 

nonY4eH pa604~~ BaKYYM /7+9/.10- 6 Top. 

PE3ynbTATbl 3AnYCKA C~CTEMbl AKClt1AnbH0t1 V1H}f{EKUltH1 

B 3Kcnep~MeHTax no 3anYCKY C~CTeM~ aKc~anbHo~ ~H~eK~~~ 

~cnonb30Banc~ 06~4H~~ pe*~M pa60T~ ~~KnOTpOHa, KaK ~ c BHYT
peHH~M ~CT04H~KOM, T.e. B~COK04aCTOTHa~ C~CTeMa pa60Tana B ~M
nynbcHoM pe~~Me c 4aCTOTO~ cneAOBaH~~ ~Mnyn~oB 300 r~ ~ CKBa~

HOCTb~ 3. TaK~M 06pa30M, nOM~MO nOTepb nY4Ka B npo~ecce TpaHC
nopT~pOBK~, CB~3aHH~X c nepe3ap~AKo~ ~OHOB Ha OCTaT04HOM ra3e, 
onT~4eCK~M~ C80~CTBaM~ C~CTeM~ ~ 3aXBaTOM nY4Ka B npo~ecc 

YCKOpeH~~,A06a8~nc~ e~e K03~~~~~eHT nOTepb, paBH~~ 1/3 ~3-3a 

CKBa~HOCT~ B4-c~CTeM~. 

B nepBOM 3Kcnep~MeHTe np~ nonHoM TOKe ~OHHoro nY4Ka ~3 ~c-

T04H~Ka 16,3 MKA nocne cenapa~~~ MarH~TOM AM9D ~HTeHC~B-

HOCTb nY4Ka ~OHOB 4He I + COCTaB~na 13,4 MKA, nepeA BXOAOM B Ka
Han B non~ce MarH~Ta - 11,4 MKA, nocne ~H~neKTopa Ha nepB~X 

060poTax B YCKop~Tene - 0,42 MKA, Ha KOHe4HOM paA~yce YCKope
H~~ - 0,36 MKA. 

OTMeT~M, 4TO np~ pa3pa60TKe C~CTeMW BHeWHe~ ~H*eK~~~ Y4~T~

BanOCb He6na~onp~~THoe Bn~~H~e	 pacce~HHoro MarH~THoro non~ 

Ha nY40K BO BHeWHe~ 4aCT~ KaHana, n03TOMY ~3 MarH~THO~ CTan~ 

6wn~ ~3rOTOBneH~ Kopnyca 6nOKOB A~arHOCT~K~, a Ha cB060AHwe 
Y4aCTK~ ~OHonpOBOAa YCTaHOBneH~ cne~~anbHwe 3KpaHW. 

CneAY~~~ 3Tan pa3B~T~~ C~CTeMbl aKc~anbHO~ ~H*eK~~~ - BBOA 
B Ae~cTB~e C~CTeM~ 6aH4~poBK~ nY4Ka c ~enb~ nOBwweH~~ K03~~~

~~eHTa 3aXBaTa B YCKopeH~e ~ C03AaH~e 60nee MO~Horo ~CT04H~Ka 

~OHOB. 

ABTOPW B~pa~a~T rny60KY~ 6naroAapHocTb r.H.~nepoBY 

~ ~.U.OraHec~HY·3a nOCTaHOBKY 3aAa4~ ~ nOCTO~HHoe BH~MaH~e 

K pa60Te. 
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