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I. Blle.!IeHiie 

B pa60T8X /I/ 6HnH C006~eHH OCHOBBHe napaMeTpH CHHhHOTOq

Horo qeSOTPOH8 OHHH C BSpHa~el MarHBTHOrO noxa H HeKOTOpHe 

llpJI~IIB llOCTpoeHB.H CHCTeMI:I ero ~B. 0UHCaHBe CHCTeMH KBHB

HOB, SHeMeHTOB BOHHOI OllTHKH CO,!Iep&HTCR B pa6oTaX / 2 - S/. 

HacT~ee coo6~eHHe noc~eao npoeRTzpyeMHM ayRHOHHHM nyq

KBM ~soTpoHB !B6opaTopma R,!IepHHX npo6xeu OHHH. Ha pac.I npHBe

.!IeHa CXeMa ny~IWB cPaSOTpoBa • .l:lyiuiOHHHe ny'IIBll ()opMHpymCR B RB

B8H8X rs, Y, YI, Yll, IX. 'tlepes STB K8H8Jlli B SKCIIep!IIMeBTaJihHHe 

llOMe~eHHa BHDO,!IRTCR BellOXHpHSOBSHHHe, nonepeqHO-B Upo,!IOHhHO-no

AftPBSOBSBBHe nyqKH HeiTpOHOB B npOTOHOB, ~ HeiTpOHOD B npo

TOHOB C XOpOmHM SBepreTzqeCKHM paspemeBBeM. TIOTOKB HYRHOHOB 06-

paSYJ)TCR RBK OT MHWeHel, paCUOHOllteHHHX BHYTPH YCR.OpHTeJIJI, TSK 

H OT MHmeHel H8 ~e npOTOHOB, BHBO,!IHMOM BS yCROpHTenH. BpeMeH

HSR CTpyKTypa ayRHOBBHX nyqROB npaKTBqecKH llOBTOpReT BpeMeHayD 

CTpyKTypy ~ npoTOHOB, B8 KOTOpOM pacnonarSDTCR MBmeBB. 

2. KaHa.n Yll npoTOHOB, BHBe8eHHHX zs iflasoTpoHB 

KaHBJI Yil (pac.I) npe,!IHBSHaqea nJIR ~RyCBPOBKH BHBe,!IeHHoro 

ayqRB npoTOHOB HB MHmeHB M2 - M6 B ,!InH Tp8HCllOpTBpoBKB STOrO 

~ ,!IO JIOBymKH Kr. Tpe60BBHB.H K CBCTeMe ~pMBpoB8HBR BHBe,!IeB

HOrO ny~ npOTOHOB B SHBqRTeHhHOI CTeneHH onpe,!IeJIRDTCR ero 

3MHTaBCOM , 8Heprael H BeMOHOxpOMSTBqHOCThD, a TBREe He06XO,!IH

MOCThD corxacoBaHHR c liPYrBMH RBHBJISMH H pacnonoaeHBeM pa,!IHa-
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IUIOHBHX SBI!IHT. BaJtHHM 06CTOSiTeJibCTBOM JmJIJ!eTCJi H HBJllii'IHe MBmeHel 

HS nyTB TpaHCUOPTHpyeMOro DpOTOHHOrO ~. ~HM o6yCJIOBJieH BH-

6op CXeMS tPo:KyCBpOBU IIy1ma B RBRaJie YTI C HeCKOJI:&Kl!MB npoMe&y

TO~ HS06pBJteHBJiMH. B KB~eCTBe ¢QxyCHp~X 9JieMeHTOB BCUOJib

SOBSHH ~6JieTH KBa~yiTOJ!bHHX MarHHTOB TBna !5K5Q-I300 / 2/. MHme

Hll Ms - Ms YCTBHBBJIBBSI>TCJi B npoM~TO~HHX ¢QR8Jil>HH:X ITJIOCKOCTJiX 

HOHHO-OITTKQeCKOI CHCTeMS KaHana. 

0cHOBHHe napaMeTpH nyqK8 BSBe~eHHSX HS ~30TpoHB npoTOHOB 

~aHH :e Ta6mme I. 3aa~ewm 3KHTaaca BSJiTH us pa6oTs 141. B aTol 

ae Ta6mme npBBe~eHH napaueTps ~o:e npoToso:e ~ ~yrax CTPQH

IIIHXCJi ycxopHTeJiel :e o6JiaCTH aaeprml ~o I r&B: ~ /6/, CHH /7/, 
TP~ /B/, UEPH / 9/, M» AH CCCP /!0/. Kax BB~Ho, 31lHTaac ny~ 
rrpoTOHOB aa :es:xo~e us ~soTpoaa .rum OHHH ~OBOJ!bHo 6oJiblllol. STo 

saTpy~eT ero TpaacnopTHpoBRY (oco6eHHo rrocJie Mlmeael) B a~x

TBBHoe 06paSOBaHBe BTOpH~HHX ~FOB. Qn:aaKO, eCJIH CpaBHliT:& ~OK 

BSBe~eHHSX npOTOHOB B3 ~SOTpOHa C C~eCTB~ B HaCT~ee :epe

MJi ~oM CHHXpOIUIKJIOTpoaa JlHII OHHH, TO :e pesyJI:&TaTe pexoHCTPYK

qHB ~OCTHraeTCJi poeT ITO xpalael Mepe B !50 pas HHTeHCBBHOCTB BH

Be~eHHOrO ny~ B SHa'IHTeJI:&HOe YJiyqiDeHHe OCTSJI:&HHX ero napaMeT

po:e. 

PacnoJioJteHHe sneMeHTo:e xaaana Yll B~Ho us pBc.I, a B Ta6-

~e 2 npHBe~eHH THIT!i 3TBX 3JielleHTOB/2/.llpH TpaacnOpTxpOBKe npOTO

HOB ~0 JIOBymKH nr KarHHT THna CIT-024 (aJielleBT 3) Be HCITOJIL3yeTCB. 

Ero OCHOBHOe Ha3H8~eHHe - HanpaBHT:& ~epes RBHSXU IY BJIH Y ayqoK 

HenoJIJipHSOBBHHHX UpoTOHOB B TeX C~aJiX, xor~a Heo6XO~ B 

4 

PBc.I. CmcTeMa RBHBJIOB ~KOB ~soTpoHa c :eapmaiUie~ 
MarHRTHoro noJIJI. 
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O)lHO:Ii SRCIIepHMeHTSJil>HO! YCTSHOER.e HMeTl> UOJUip.H80B8HH!le K Herro

.1IHpi480B8HHHe IJYtJRK, KpoMe Toro, S'l'OT MSrlm'f CJJYD'!' ,ZtJIJ1 ,ItOUOJI

HHTeJil>HOA O~CTKB nyqRa ReiTpOHOB, BY~eTa~ BS MBmeHH M
3

,oT 

88pRZeHHHX ~SOT~ K .It.IIH H8IIp8BJieHBH B R8H8JI ill MeSOROB, o6paso

B8HHHX B MHWeHH M3 IIO.It 0°, 

YCTSHOBHB MHmeHeA Ha ~OR UpoTOHOB KSMeHHeT ero napauerpH 

cne~yn~HM odpasoM: I.Ms-sa MHoroKparaoro paccenaHB B MHmeHH yaenH-

1HmaercH pacXO~HMOCTl> llyt!Ka. 11' HSMeHSIIlTCB KOOp,llHHaT!i 'QaCTKI!, T, e, 

aospacraer 3Mltraac llyt!Ka rrocne MHmeHH, 2,!IorepH saepnut yuea.~>maDr 

SHeprHD npoTOHOB, 3, ~CT.b IIpOTOHOE B88RMO.zteiCT:syeT C RAPSMH 

MHmeHH, IIOrJio~eTCR,H npo~TH STore E88HMO.zteACTBHH 8RTHBHpfDT 

ORPYJtBIO!IIHe M8T8PH8JIH H .ItOIIOJIHHT8Jil>HO Harpe:eaDT MHIDeHb, 4, Bos

pacTaeT HeMOHOXpoMSTH~OCT.b ~. 

llpH TpaHCIIOpTHpO:BKe npoTOHHOro ~R8 .ItO JIOBymKH !r OCHOB

HOe SHa~eHHe HMeeT MHorOitpaTaoe paccea~me B MHIIleHJIX M
3

, M
4

, M
5

• 

llOSTOMf .ItOIJYCTBMHe TO~BH H M8Tep.H8JI MHIDeHei BH6Hp8JIHC.b KS yc

JIOBHR COrJIBCOBBHHH 3MHTaHca Dy~a IIOCJie MBWeHB: C 8KC8IIT8HOOM 

IIOOJie.ItYJXIleA ~BOTH RBHBJia, 3MHTaHc IIOOJie MHWeHH onpe.zteJIRJIOR 

3MHTaHCOM ~8 H8 MHmeHH H yrJIOM paooeHHB:R B RB~Oi ~SOBOl 

IIJIOOKOCTH, B npe.zteJiaX KOTOporo OCT8B8JIOO.b 95% ~BOTIII~ 1118 ~0! 

TOtJRK H8 BYXO,Ite MHWeHH, J\OJI.fl IIpoTOHOB, TepBeMh!X B ,JteliCTBH

TeJI.bHOCTH H3-Sa pacceBHHB B MHmeHH, 6y,JteT HeCKOJILKO MeH.bme, 

BH6op MaTepHaJ!a MHmeaet nJIR no~eHHa BTOPH~aax ny~o:e 

onpe.zteJIHeTOR pH.!tOM ~RTOPOB / 3/, B ~80THOOTH, ce~eHHeM o6paso

BBHHR MeSOHOB, C .JU>yrOit CTOpoBH, TO~Ha MHWeHH, .ItOIJYORaeMaR 
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TA1Jnnw I, ITapaueTpu Blll!e.zteBBHX oyqJtOB IIpOTOBOJl 

E I 311Jl'laHC PaSMep ~ 
1CllOpBTen Blmoll <•.IID8n> liB .... eBII (cu) 

(llaB) (IotA) rop!ls. :eep'l'D l'Op!IS. JlepTIIR. 

JIJII OHHH 0,5 ~2 25 70 ID 4,4 0,4 

JIAMDI I ~3 IOOO 3 3 0,2 0,2 

CJm I ~90+6 IOO 4,5 4,5 0,3 0,3 

TPHYID I fmt.o,6 IOO I,9 3,0 O,I 0,3 

IlEPH 0,5 ~.5 5 I5 25 0,2 1,2 

fA AH CCCP I ~5 500 I5 I5 

'la6JDIII8 2. 3.JreMeBTH RBB8JI8 Yll BYJ!e,IteJDIHX npoTOBOB 

.1& TBD Au?ru)pa Aoaa Ko.n-JlO ~T.b nro:8a ( } 
OM) 

I, 2 I5K50-I:n> tJ I5 50 2 I39 

3 CII-024 30xl5 70 I -
Ma-Ys lineD 4 

4 CII-027 40xl5 235 I I95 

5 - 8 I5K50-I300 tJ I5 50 4 278 

nr Jlcmyaa I 

MoauJOCTl> 8JieKTpoiiiiT8JIJUI K8Ba.K8 6I2 

TBtipna 3, Jlonyo'l'IDBe TOJIIIIIIBH MJIBieael B TO'Dte 11:3 (UB M4} 

• no.aa npoTOBOB 'l • npome.uax Mlllllem. 6es 
B38IIMO.Jlelc'l'BU 

llllllem. Be c H2 0 IJt Cu w P8 
TOJJIQIIB8 (cu) 8,2 5,0 8,6 I,2 0,38, 0,084 O,I37 

'l 0,76 O,ffi 0,87 0,93 0,96 0,99 0,99 
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YCHOBHRMH TpaHCUOPTHpoBRB nyqR8 ~0 HOBymBB, Taxze 88BHCBT OT 

MaTepaana MHIDeHH (Ta6HHna 3). 

B T86~e 4 npHBe~eHH pasMepH ~ DpOTOHOB B XSHaHe YIT 

B pasnz~ TO~X paCUOHOEeHHS MBmeHel ~ paBBHX B8pHaHTOB qo
RYCHpOBKH/4/ 6es MHmeHel H C HHMH. Hs BTBX ~8HBHX BB~HO, ~0 
UHOTHOCTb ~ DpOTOHOB B TO~X M4 H Ms ~OCTRraeT 
1014 C•-ICM-2. Hs T86~ 4 TaRZe CHe~eT, ~0 ~ UO~eHBR 
nyqKOB BTOp~HHX ~aCTKU MOryT HCUOHb80B8TDCH MHmeHH HS rpa~Ta 

TOHmHHOI ~0 !0 r/cM2• B TaBHX MHmeHSX OKOHO I5% npoTOHOB HCUHTH

BaDT anepHHe B88HMO~eiCTBHH H YMeKDmaeTCH HHTeHCHBHOCTb nepBH~

HOro nyqKa. 

B ~e SRCnepHMeHTOB BOSMOEHO BCDOHbSOBaHHe O~HOBpeMeHHO 

:acex 4 MHmeael, npu~eM, ecn» sa CYMMBPHYD Ton~ MHmeHel M3, 

M4, M5 HaRna~aeT orpaBH~eHHe CHCTeMa TpaHCUOpTBpoBRH, TO ~ 

M6 BTO orpaHB~eHHe OTCYTCTByeT. 

TpaacnopTapo:axa npoTOHOB B KaHane YTI npoucxo~T B :aos~e. 

0~8KO 9TO rrpHBO~T R HesHaqwTeHbHHM (OKOHO 4%) UOTepaM npOTOHOB 

H HeKOTOPOMY YBeHH~eHHD ~Ha. llpo~eHBe nyqK8 B BOS~Xe HS 

yqaCTKe ~0 MHWeHB M3 BRBHBaHeHTHO YMeHDWeHHD TO~HH MHmeHB B 

STOI TO~e UpHMepHO Ha 6%. Heo6XO~MO OTMeTBTb,~TO o6ecne~eHHe 

B8RYJM8 HB TpaKTe nyqK8 rrpHBeHO 6H K cymeCTBeHHHM TPY~OCTHM B 

COS~aHHH CBCTeMH KBHaHOB ny~OB. 

3. Kaaanu IX H II' TpaacrropTHOOBKB npoToao:a 

0cHOBHoe HBSHB~eHHe RaHBHa IX COCTOBT B TpaacnopTBpOBJte 

6es UOTepb HHTeHCBBHOCTB BHBeneHHHX BS qeBOTPOHa DpOTOHOB no 

8 

MeSOHHOit IIBllleBH Mp (a... 18), OT KOTOpol C OOMOIIU>D COHeHOJrJ,n8JibHOI 

HBHSH 60JJ:&IIIol anePTYPH odpasymCJI nyqiUI UHOHOB C a&epl'llel 

50 ±. IO MaB c 60JJ:LIDIOI yrXaMH C:XO.ItllMOCTB /II/. 
OcodeBHOCT:LD TpaHCOOPTJipoBlUI qaCTIIQ no KBHSJIY IX HBMeTCH 

'1'0, ~o nocxe sa!Qn'aol cTeBH ueueaTSMB 7, IO, 101 (uarHHTaMB 

CII-02'7 H CII-09) nyqolt OTIUlOWieTCJI B ropBSOHTaJIDHOI B BePTBKBHb-

1101 WIOCltOCTHX, nepeBO.Jtll'fCJI H8 ypOBeB:L llePBOI'O 9Taml H IIO samu

IQeJIBOMY 'l'OBJieJD) TpaHCUOPTJIPyeTCH R JIOByunte .BI'! BJDI MarHHTOM 

Cll-09 (aJI.I) OTJUIOWie'!Ca B KBBSJI II'. 
HasaaqeBBe .lij)yrJIX 8.1leMeHTOB (Ta6JIIIIIt8 5) UOWITRO 118 pBC. I. 

llarRBT CII-024 (a.JI.l7) ltOppelt'!'BpyeT OO.JIO&eBBe IJY'IKa H8 MHllleHB 

Dpll BSMeReHBB UO.llllpROCTII TOKB BHB ero BenH1UIHH B COHeHOH~aHbHOI 

IDIOHHOI HBRSe DIM.I (aJI.l8) / 2,!!/. 
8alQBTa TOBHens ~onycxaeT TPSHCUOPTBPOB~ ~ B BaRYJMe C 

HBTeHCBBHOCT:LD IO MBA. MllmeH:L us BO.JI:Lqpaua ycTaBBBHHBaeTca B 

Henocpe,ItCTBeHHOI 6JIBSOCTII OT JIOBymBB ,B UOBTON;y TOHIQBHa ee rrpatt

TJAeCBll He orpaHB1111B8eTCH. Ha MBIIleHB nyqOit DpOTOHOB BMeeT ceqe

HIIe OKOHO 5 0112 H nROTHOCT:L I,2•l0IJI/CM2
•Co 

1Jo ItaaBJIY II1 TpaBCnOpTBpyeTCH nyqoJt BHBe~eHBHX npOTOHOB 

~0 MBIIleBJI MDI-I H HOBymJtll .nr2• 0cHOBHOe H88Ha~eH!Ie RSBBJIB - BH

:aec'l'll npoTOHH B oor~enaoe aJtCnepaueHTaJI:LHoe nOMelQeHBe ( !2), 

npe~BHa'leBHoe ~ npo:ae~eHBR IIICCJie~o:aaRJd no nporpaMMe li:HAI1II 

BS 118Cc-cenapaorope (xaaa.l Ylllf) 151. 
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Ta68!Ha 4, PasMepH nyqxa npoTOHOB B xaaa~e Yll ~ 
pasnH~ To~eR pacno~oaeHHR MHmeBel 

IlJIOCROCTb IIIHPIIIBB llY~ (c•) BapBaHT TpaBcnop--

Ms M4 Ms Ids TBPOBRB Dy'ma 

fopHSOBT, 3,4 4,4 3,4 3,6 ~RJCBPOBRB B M4 
BeJ>'J'BRB~H 3 2 0_.4 2 9 2 3 (6es MII!IDeBel) 
fopHSOBT, 2,4 3,9 I,6 4 ~RJCHpOE!JfB B Ms 
BePTHifB~B 4 0 0.8 0.8 2.6 (6es MHmeHel) 
fopHSOBT, 3,4 4,4 2,2 !,6 ~RYCIIIpoE!JfB B M6 
BeDTBRaJII>B 3 4 0 4 2 6 2 2 (6es Mllllleael) 
fopiii30HT, 3,2 ?,4 6,4 ?,2 IO r/cM2 rpacfaora 
BepTHRBJII>H 3,2 3,2 3,2 2,0 B M3 

fopiiiSOHT, 3,4 4,4 8,8 4,4 IO r/cy2 rpacprra 
Bep'lHRBJII>H 3,2 0,4 5,8 8,4 B M4 

-

Ta68!Ha 5, S~eMeBTH xaBaJia II BHBe.rteBBHX rrpoTOHOB 

.If> 8JI8M, THn KOJI-BO MOIQHOCTI> (KBT) 

I,2,5,6,8,9,II-I6 I5K50-I300 I2 834 
3,!? CII-024 2 !36 
4 3aMe.ItJIHTeJIL I -
5•, 6• ant25( I}-IOOO 2 I23 
K KoJIJIHMaTop I -
7 CII-027 I I95 
ro, ro• CII-09 2 390 
IS lllM1I I !000 

Jll'r JloBytDK8 I -
MoiQHoCT:& a~eKTpoiTII!TaHIII.II KaHaJia 2618 

---------- ----~-

SJieMeHTH xaHaJia II• EHBe~eBBHX npoTOBOB 

Ji aJieM, T H n KoJI-BO MOIIIHOCU (RBT) 

I CII-09 I I95 

2 + 7 I5K50-I300 6 4!7 

Jll'2 JlOBymltB I -
MoiQHOCTb 8JieR.TpoiiHT8HJVl R8BBJI8 6I2 
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4. KaaaJI YI saTopMOZeHBHX nooTOHOB 

0cHOBHOe H83H8'ie!U'le F8H8J18 - <{JopMHpoBa!U'le IJY'ill8 M91VI9HHHX 

ITpOTOHOB H TpaHCITOpTHpoBRa ero E ITOMemeHHe ~ Me~HR0-6HOJIOrH'i9CRHX 

PICCJie,ItOBB!U'JI PIJIH B 38JI 8KCrrepHM9HTBJil>HHX JCT8HOEOK (.If> 4) ~JI.II IIpOEe

.It9HH.II B8 8TOM ITY'iKe ~3H'i9CRHX RCCJie~OBBHHI, PaCITOJIOlKeHHe 8JI9M9HTOB 

:K8H8JI8 BB ~e ER~HO H3 pHC. I, a B Ta6mme 6 YR838HH THII!» llJieMe!f

TOB/2/. B RB'ieCTBe TpHITJ19TOE 6y.nyT rrpHMeH.IITI>C.II TpHITJieTH 1~, HCITOJII>

syeMHe B HBCTORmee BpeM.II H8 ITO.rt06HOM RBHaJie/I~/ CPIHXPOUMRJIOTPOHB. 

:&IBe;tteHHHI H3 E8RJYMHOI RBMepH i{Ja30TpoHa npoTOHHHH IJY'iOR qJoRY

CHpyeTC.II .ny6JieTOM JIRH3 I5K50 (:lJI. I, 2) HB 38M9,ItJIHTeJII> liS PO.Itl:l E8pbH

pyeMOI TOJimRHH (8JI,4) .ItR.II ITOJiy'ieHHR npOTOHOB paSHHX BHeprMI. 3aTop

MOlK9HHHe npOTOHH qo:KyczpyDTC.II ,Ity6JieTaMH JIHH3 20K25 (an.5 1 ,6 1 ), 

I5K5Q (an,5, 6) 14 Tpi!IIJieTBMH MJlilK (an. 8) Ha EXO.ll CHCTeMH OTRJIOH.IIK>

IIlHX MarHHTOB (aJI.9, 9 1 , IO, I0 1 ). lieTHpe MarHHTa CII-024 (aJI,9, 9 1 , 

IO, IO') npenHaSHa'iaDTC.II .ItJIR rrony'ieHHR B.ItBOIHe axpoMaTH'ieCKoro ny'i

Ra npOTOHOB, l3 ROTOpOM ITOJIOZeHHe l!. yroJI H8KJIOHB PbiXO.It.fiiJU!X 'i8CTHIJ; He 

saBHCBT OT PIX PIMITJJil>C8~). CPICTeMa CHMMeTpH'iH8 OTHOCMT8Jll>HO Cpe.ztHel 

ITJIOCKOCTH M9X.ztY MarHHT8MH, 0TKJIOH€HMe IJY'iRB PTOpHM PI TpeTI>RM MarHH

T8MH npOTPIEOITOJIOMHO OTKJIOHeHHD nepEHM H 'i8TE8pTHM M8rimT8MH, KalK.Itbll 

OTRJIOH.IIIXJ!Hi MarHHT opHeHTJIIpOBBH H8 CHMMeTpH'iHHH BXOIJ; H EbiXO.It ny'iR.a, 

B KOHCTPYRUHM MS 4-x oTRJIOHRDmHX MarHHTOP no cpaPHeHMD c .npyrMMM 

8XpOM8TH'i8CK2MH CPICT8M8MH MOZHO Y.zt06HO paCITOJIOlKHTb B TIJIOCKOCTH CHM

MeTp.I!H HMIJYJII>CHHH menePOI ROJIJIHM8TOp oco6ofi ROHCTpYRIJ;HH, 3Ta CHCTeMa 

TI03POJI.II8T ITOJIY'i.I!Tb 38IJ;8HHOe HMITYJII>CHOe pacnpen;eJieHHe IJY'iKB PI IJ;eJie

H8llp8EJI8HO qopMHpOB8Tb TIHK Eparra no illP!pHHe H 38IJ;HeM,Y ~pOHTy, 

:IE) HcnoJI:&SOE8HMe CHCTeMH HS 4 rrpRMoyroJI:&HHX MarHHTOB CIT-D24 
H8 RBHBJie YI npe~JIOlleHO O.B.CaB~eHRo. · 
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~nee axpoMBTH~ecRHI rryqoK TpHnneTaMH nHHS MHITK (an.I2, 13, 15, 

16) H M8rHHTOM Cll-5? (an,I4) HanpaEnaeTCH B O~HO HS ~yX UOMe~eHHA, 

rr~e UpoBOJVlTCH M€ltliR0-6HO.II0l'J1~€CH.H€ 3HCil€pliM€HTH l!JII ne~eHHe 60JU.HHX 

paKOM, EcnVI nytJOK He OTKJIOHSIT:b MarH.HTaMVI CIT-024, TO r:a

~eCTEeHHO OH H€ 6y~eT OTnH~aTLCH OT C~€CTEy~ero E HaCTOHmee Bpe

MH/l2/, B 3TOM cny~ae ~aMeTp rryqHa E ~Ka.IILHOi ll.IIOCKOCTH TpHUJieTa 

(an.I5 H.IIH 16) ORO.IIO 4 CM, a pas6pOC npo6erOB npoTOHOB C 9Heprl!UIMH 

185 R 90 MaB COCT8E.IIH€T 4 R 3 r.CM-2, ~TO COOTE€TCTEY€T 3HepreTR~€C
HOi ztHCnepcHH II MaB (±.6%) R 16 MaB (±.IB%). 

Ha~HHBst c TpHnnera (an. 81 ) E KaHa.IIe YI cos~ercst EBKYYM -~.IIH 

YMeHLmeHHH norepb npoTOHHoro ny~a. HHTeHCHEHOCTL ny~Ka nporoHOB 

nocJie saMe~HTe.IIH na~aeT npHMepao B IOOO pas. 

Oml;naeMHe HHT€HCHBHOCTH ny~a COCTaE.IIHIJT IOII C-l C ll.IIOT-

I IO -2 -I HOCTbiO ~aCTHU 0 OM C , HO HCilO.IIbSyeMast HHT€HCHEHOCTb MOJteT 

6Hn HeCKOJILKO orpaHH~eHa pa~t~~aueoHHoi!: o6oTBHOBKol E npoBO~MHX 

3RCITepHM€HT8X, 

5. KaHa.II IY no.IIHpHSOEBHHHX rrpoToHOE 

0cHOEHOe H83HB~€HHe HBHBJI8 - ~pMapOBaHHe ~ npOTOHOB C pas

JIH~HHM aanpaBJI6HH€M E€HTOpa ilO.IIR:pH38UHH - OT nonepe~Horo ~0 npo;nO.II:b

HOro, a TaKJJ:e ~RB HeilO.IIR:pHSOBBHHHX rrpoTOHOB, ~OX H€ITOJIJtpH30BaH

HHX I1poTOHOB, BHXOJVllllH1l H3 iflasoTpOHB, ilJoeyoHpyeTCJI ,Dy6Jl6TOM JIHHS 

I5K50 (all. I, 2) Ha MHWeHL M3 HS rpa!Para HJIH 6epHJIJIHst (pile. I). IIpoTo

HH, pacceHHHHe H8 yrOJI 12° E ropHSOHTaJ'!l)HOI UJIOCHOCTH ,6Y.It.YT llO.IIHpH

SOBaHH B BepTHKaJI:bHOI UAOCKOCTH. BeJIKQHHa yrna pacceBHHSI BH0HpaeTCSI 

0JIH3KO~ K OUTHManLHOyY 3HaqeHHD, onpe~enaeKOyY npOH3Be~eHHeK 

HHTeHCHBHOCTH pacCeSIHHbiX tJaCTHil Ha senwqHHy nonapH3ai.IHH ("-" 4~). 
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IloCJie MII!UI€HH ~OK p8CC€R:HHHX ilpOTOHOB ~ByCHpyeTCR: ;ny6.1I€TOM 

nHHS aJK25-II (9JI,4, 5), OTKJIOHff€TCJ1 MarHHTOM CII-Q25 (9JI,6) HB BXOIJ; 

COJI€HOB~a THila MC8 (aJI.?) C MarHHTHHM ilOJieM B;llO.IIL ~Ha, qoxycHpyeT

CR: ;ny6JI€TOM JIHH3 I5K50 (9JI,8, 9) H OTH.IIOHJ1€TCJ1 MarHHTOM (a.II.l~) HD 

M€CTHYJO Saii!HTy, 

B 3aEHCHMOCTH OT peZKMa pa60TH M8rHHTOE (6 H 12) H COJI€HOHIJ;8 

(?) rryqOK E MeCTe paCilOJIOlt€HM 9RonepHM€HT8.1ILHOI annapaTypH !IOJI~a

eTCH C paSHHM HanpaBJieHHeM B€KTopa ilO.IIHpHSBUHH, ECJIH COJI€H0Hll EHHJIIO

~eH, rryqoK DpOTOHOB HM€€T nonepe~HYD liO.IIHpH38UHJO, HanpaBJieHHYJO nep

ITeH;llHxynapHO ropHSOHT8.1IbHOI ll.IIOCF.OCTH; eCJIH COJieHOH;ll ERJIJO~eH, HO 

MarHHT (12) EHH.IIIO~€H, TO ITOJIR:pHSaUHst OCTaeTCJI norrepe~HOA, a E€RTOp 

ITOJIR:pHSaUHH JI€ZHT E ropH30HTaJILHOi ll.IIOCKOCTH, BHJIJO~eHHe MarHHTa (12) 

ilOSBOJIR:eT UOJIY~aTL rrpO;llOJILHO-ilO.IIHpHSOEBHHW ~OR, C ilOMOII!LIO MBrHH

Ta CII...Q24 (aJI.3) noB BHBJIY IY MOlleT 6HT:b aanpaEJieH H Heno.IIHpHSOEaH

HHA ny~oR rrpoTOHOB (MHmeHo M3 y~JieHB). 

PaSM€PH MBrHHTOB H CO.II€HOH;n8, a TaKEe HBllpR:EeHHOCTb MarHHTHOrO 

ilOJIJI H, He06XOn;MMH€ IJ;JIJI ITOBOPOTa B€RTOpa ilO.IIR:pHSaUHH, onpe;ne~CJI 

HS H3B€CTHHX/I3/ COOTHOUJeHHI ;llJIJ1 CROpOCTH HSM€H€HM yrJia liO.IIR:pHSa

UHH BO BP€M€!IH B Jia6opaTOpHOi CHCT€M€ KOOPztHHaT, Ha;no 3aMeTHT:b, ~TO 

n;JIJ1 OTHOCHT€JI:bHOi TO~HOCTH B EenH~H€ ilOJIJ1pH3aUHH r-I% Tpe6yeTCR: on

pe;neneHHe Ee.IIH~HHH MarHHTHOrO ilOJIJI C TBKOI lie TO~HOCT:bi0/I4/. 
HaH60JI:bUJHI yroJI SaXBaTa npOTOHOB HS MHW€HH M3 E KaHan (OKO.IIO 

0,5•10-S cp) no~aeTCR: npH ~HYCBpOBite nepEHM ;ny6JieTOM (9JI,5) 

rrpHM€pHO B cepe;nHsy COJl6HOH~8. SHeprHH UOJIR:pHSOBBHHHX rrpoTOHOE B 

~He COCT8BJIJ1€T OKO.IIO 640 MaB, 9H€preTH~eCRHI pas6poc npHMepHO 

±.8 MaB, a HHTeHCHBHOCT:b - 2• IOIO c -I llJIJ1 MHlll€HH H3 6epHJIJIHJ1 TO.II

~HOI 8,6 OM, PaSMep ny~a H8 EHXOll€ HS ilOC.II€;nHero .IIY6JieTa (9JI,8,9) 
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Tad~!Ua 6, a~eMeHTH KaHana YI saTOpMOZeHHHX DpOTOHOB 

Ji aneM. T H II Ko~-BO MoliiHOCT:b (RBT) 

I,2,5,6 I5K50-I300 4 278 
3,9,91,IO,I01 CII-Q24 5 270 
4 3aMerc!TeH:& I -5• 6• 20K2 (I)-IOOO 2 I23 K • KoHHHMaTop I -7 CII-Q27 I -
8,II,I2,I3,I5,I6 !MilK 4 I92 
I4 CIT-57 A I 90 

Mo~HOCT:& a~eKTPOIIHTaHHH KaHana 953 

Ta6~Kg8 7. a~eMeHTH KaHa~a IY IIO~pHSOBaHHHX IIPQTOHOB 

Ji a~eM. T H II Ko~-BO MOIIIHOCT:& (RBT) 

I,2,8,9 I5K50-I300 4 
3 CII-Q24 I 
4,5 aJK25E-IOOO(ll) 2 
6 CII-Q25 I 
7 MC-8 I 
IO CIT-37M I 

Mo~HOCT:& a.JieRTPOIIJ!TaH.WI R.aHa~a 
-- ---

Tad~!Ua 8. a~eMeHTH RaHa~a y IIO.JIHPHSOBaHHHX HHH 
HeiiO.JIRpHSOBBHHHX HeiTpoHOB 

Ji aneM. T z n AnepTypa .ll.JmHa 
IIO.JIIlC8 

(CM) 

I,2,IO,II I5K50-I3JO rD I5 50 
3 CII-024 30xi5 70 
4,5,7,8 a:JK25E-IOOO(II) ~aJ 25 
6 Cll-{)25 32:x20 IIO 
9 MC-9 ~55/50 686 
I2 CII-026 2xiO aJO 

MOIIIHOCT:& &.JieRTPQIIITSHBB RBHa.Jia 

278 
68 

I23 
I70 
285 

54 

978 

K-BC 

4 
I 
2 
I 
I 
I 

- ~ --------- ~~---
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Mout-
ROC~ (RBT 

278 
68 

246 
I70 
360 
I65 

I 

!_227_j 

i 

I 

I 

I 

' ' 

' I 

B TO'IJRe .zt2 ,IVIR IIOIIepe'IJHQ-IIO~pHSOBaHBOrO nytnta pSBHSieTCJl 4 CM2, a 

~ npo~o.JII>ao-a.JIZ nonepe'IJHo-no~pasoBaBHoro ny'IJJ(a aa BHXone as Mar

HHTa (I2) - oRono IO cM2• Hcno~:&SOBBHRe ~HHoro coneHoHna ycnommeT 

TpaeRTOpHH 'IJ8CTKU, ~BHZeHHH B ropHSOHTa.JII>HOI H BePTHRB~I>HOI II.JIOCROC

TJIX CTaHOBSTCS 3aBHCHMHKH ~pyr OT ~pyra,zso6pazeHRe MHmeHH H.JIH orpa

HH'IJHBS~ero ROHHHMaTOpa YBeHH'IJHBSeTCJl H IIOBOpa'IHBaeTCJl/IS/. 

HHreHCHBHOCT:& ny'IJKa Heno~pzsoBaHHHX IIpoTOHOB, OTKnoHSieMHX Mar

HHTOM (6) B KaHa.JI IY,orpaHH"'HBaeTCJl YC.JIOBHJIMH pa~SnHOHHOI 38~TH 

SSJIB 9RCIIep.IDieHT8.JII>HHX YCTBHOBOR (J(! 4) H COCTaB.JIJieT IOII C-I. Pas

Mep ny'IJJ!.8 B TO~e .zt2 -npHMepHO 4 CM2• 

AHaJIOrH'IJHHI IIy'IJOJ! HeiiO.JIJIPHSOBaHHHX IIPQTOHOB MOZHO IIOJIY'IHT:& TaR

:ae 'Iepes RBHSJI Y, KOTOpHi!: B OCHOBHOM rrpe.ztHSSH8lJaeTCJl .llJIJl 8l<CIIepHMeH

TOB C HeiTpOHSMH. 3~eMeHTH K8HSJI8 Y IIpHBe,neHH B T86HHQe 8. llylJOI< 

IIpoTOHOB, BHBe.IJ;eHHHI HS YCKOpHTe~, HanpaBJIJieTCJl MarHHTOH (3) E~OJII> 

OCH KaHaJia, ¢QKyCHpyeTCJl TpeMJI .ny6JieTaMH HHHS (4,5,7,8,IO,II), co

.JieHOH.IJ; (9) H MarHHT (I2) npH &TOM He BK.JIDlJSDTCJl. 

qepes KaHSJI Y MO:&eT BHEO.D;HT:&CJI TSKKe IIYlJOR rronepelJHO-IIOJIJipHSo

BBHHHX IIpOTOHOB C liiHTeHCHBHOCTI>Il I, 7 • IQIQ C-l, Eel!TOp IIOJIJipH38UHH 

ROTOPHX .Jie:&HT B BepTHl!B.JII>HOI HJIH ropHSOHTaJI:&HOI II.JIOCROCTJIX B saBHCH

MOCTH OT TOrO~BHJ!~lJeH lii.JIH BKJIDlJeH CO.JieHOH.zt MC-9 (an.9). )t.JIJI BHBO~a 

npo,nO.JII>HO-IIO.JIJlpHSOBaHHHX rrpoTOHOB lJepes RaHa.JI Y BKJIIllJSDTCH CO.JieHOH.IJ; 

(9) Iii MSrHHT (I2), l!OTOpHI npH 8TOM paSBOpalJHBaeTCH HS yro.JI 25° H 

o6ecnelJHB8eT Heo6xo.IJ;HMHH IIOBOPQT BeRTOpa IIOJIJipH38QHH. On&aKO OTCYT

CTBHe BTOporo OTKJIOHeHHII rrpOTOHOB IIpH HaJIH\IHH Ml'IIIIeHll! 1.13 IIp11!BO,ll;!1T K 

SSrPJISHeHBil ny'IJJ!S HeiTpOHBMH Iii orpaHHlJHBBeT BOSMOKROCTH HOIIO.JII>SOBB

HHII IIOJI11p11!30BaHHHX IIpOTOHOB, IIOJiyqaeMHX qepes 3TOT KaHan. 
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6. ITYJRM HegTpOHOB OT EHyTpeHHe~ MHillegH ~epes KaHa~ Y 

IT~KH He~Tpoao:e rrony~aDTcR rryTeM KEaszynpyroro sap~o:eoo6MeH

aoro paCCeRHMR llpOTOHOE Ha MHWeHRX rrpe~eCTBBHHO H3 BemeCTB C ner

IU1Mkl ~MH. B cxeMe oy~o:e C{JasoTpoHa (ycTaHOEKa "q>") ~epes KaHaJI Y 

MOryT 6HTb ITOJIY~BHH rry~H H8ITOnRpH30llaHHHX He!TpoHOB, o6pa30BaHHHM 

OT BHyTp8HHe::i Wllll8HV. .113 6epl1JIJIIHI ITO,!( yrnaMH K rrpOTOHHOll OpdH:re, 

cJJI H3Klrull K 0° • 

3neMeHTH Kaaa~a Y rrpHBe.z:teHH B Ta6mme 8. O,ItHaiw rrpz nony~emm 

HBITOnRpH30B8HHHX HB~TpOHOE HCITOn»S]DTCR TO~bKO MBrHHTH ,ItJIR O~HmeHBH 

IT~Ra OT SapHXeHHHX ~8CTRU. llpz 9TOM MOZHO BRJID~8Tb RBK BCe TpH Mar

HHTa (3, 6, 12), TBK H HBKOTOpHe HS HMX. EcnH OCb K8H8JI8 Y Harrpal3HTb 

rro.z:t yrnaMz IO - 20° K MaKCHMaJibHoi op6HTe rrpoTOHOB B ycKOpHTene, To 

MOJKHO OT BHJTpeHHei MHWBHH ~epes O,ItHH H TOT Xe KaHan Y IlOJIY~aTb TaR.

Xe H ITOJIRpH30l38HHHe H8~TpOHH/I3/. O.z:tHaKO 9TO rrpHJ3e.z:teT K HBKOTOpoMJ 

JM8Hblli8HHD HHTeHCHllHOCTH Hei:rpoHHHX rry~KOB, TBK KBK Ce~eHHe HeiTpo

H006pa30l3aHHR saMeTHo nauaeT c pocToM yrna. 

ECJIH HM8Th B BH.I(y 3KCrrepHMeHTH1He :rpedyv~He ITOJ18pHSa~HH,TO O~e& 

Ka ITOK83Hll88T, ~TO XOTR Tenec~ yroJI ~JIR HeftTpOHOB OT BHemHel MHme

HH M3 B 1,8 pasa 6oJI:ome, ~eM OT BflYTpeHHe!, HHTeHCiiBHOCT:O OT BflYTpe& 

He~ MHlll8HH 6y.z:teT ITPHr.!epHO B,ItBOe llWIJe (c y'<leTOM KpaTHOCTH 11p0XOJI[,IteHBH~ 

TOJI~HH MHWeHH, yrJia BHJieTa HBITpOHOB H K09~8HT8 BHBO.z:ta llpOTo

HOB HS RaMepH). HcrronbSOB8HHe BflYTpeHHel MHilleHH ITOSBOnReT rrpH 9TOM 

rron~aTb OUHOEpeMBHHO H MeSOHHHe oy~ E TpaR.TBX I HJIH ll C ITOJIHOI 

HHTBHCHBHOCT:DD nJIR HeKOTOpHX 9Heprzl. 

HHTeHCHEHOCTb ITOTOR8 HB~TpOHOB OT BHJTpeHHel MHWBHH '<!epes Ka

HBJI Y COCTBBHT ?•IO? C-I Ha ITJIOmB.z:tb OKOJIO 20 CM2 UOCJie MarHHTS 

(12) B HHTepEaJie aHeprzl OT 500 ,ItO 650 MaB. CrreKTP He!TpoHOB, o6pa-
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SOBaRHHX ITO.z:t 0° rrpOTOHBMB C aaeprael 680 MaB/I6/, UORB38H Ha pHc.2, 

H8 KOTOpOM EH,ItBH '<IBTKHI MaKCHMyM OKOJIO 600 MaB, a TaRze 60JibWOI 

BRJia.z:t HeiTpoHOB HJ13IWX 9Heprd, o6yCJIOBneHHHI poJUteHEeM !lll.OHOE, 

MHOrOKpBTHHM pacceRHHeM B ~pe H peaKURHMH, B KOTOpHX TpeTHI HeiT

poH yHOCHT SHa'<!HTBn»flYIJ ~aCT:O 9HeprBH. qloH He!TpOHOB lm3RHX 9H8p

rHI MOZBT 6HTb yt.leH:DmeH BO,ItOpo,JtOCO.z:tepxa~M qmn:DTpoM H8 oy~Ke HeiT

poHOB/I?/, a UpHMeCH ~K~SHTOB ( IQ-3 OT ITOTOK8 HBITpOHOB) - CBHH

~OBHM rrOrJIOTHTeJieM. 

B TB6JIRUe 9 UpHEe,JteHH .z:tBHHHe 06 HHTeHCHBHOCTH HerroJIRpHSOBBHHHX 

oy~OB HeA:rpoaoB aa ycRopz:remu JIHII OMffiil, mrn:/I? I z JIAMII~IB/. Ha 

TB6~ BH,ItHO, ~0 HHTBHCHBHOCTH 9THX ny~OB 6nHSKH JWyr K .z:tpyry. 

~ CpBBHBHHR HHTeHCHEHOCT:O rry~OE paCCQHTaHa ,I(JIR O,I(HO~ rr TO~ ~e 

llJIO~a,I(H 100 cu2, T.e. B KaHane Y COJI8HOil.l( 3aMeHeH KOJ!Jll~aTOpOM 
C) 

c ceqeaHeM IOO cML. 

7. KaHBJI Y IIOJ!RQHSOBSSHHX HeiTpoHOB OT BHemHel MHWeHH 

Haaaa~eHBe RaHBJIB Y (IIOMHMO UO~BHHH ~a HeiTOJ!RpHSO~aHHHX 

HeiTpoHOB OT BflYTpeHHel MHllleHH, CM. paS,IteJI 6) - lflopMHpoBaTb rry~ 

fiOJIRpiiSOBaHHWC HeiTpOHOB C paSHI:l:M HanpaBJ!BlmeM BBRTOpa IIOJ!RpHSB~H. 

!Jy~OK ITOJIRpiiiSOBamm:x: ReiTpOHOll IIOJI~aeTCH OT MHllleHE M3 , paCITOJIOJI[eH

HOI HS BHBe.z:teHHOM rry~e rrpOTOHOB. HeiTpoHH, BHJIBTB~e no~ yrJIOM K 

HBDpSBJ!eHHIJ DpOTOHHOrO n~a,6y,ItyT ITOJ!RpHSOBaHH, llpH~eM HX llOJ!RpH

SB~R HeSaBMCHMO OT Be~eCTBa MBW8HH/I2/ 6y.z:teT npKMepHO TaKOI ze, 

Ralt H B C~ae CB060ItHOrO p -paCCBRHHR. BeKTOp IIOJ!RpHSSUJIH, BOSHH

RB~I B npo~ecce paCCBRHKH, HanpaBJieH BepTHRBA:DHO, TaR KBK OH 

Bcer.z:ta rrepneH,JtnynRpeH ITJIOCli'.OCTH pacceRHHJI. Mmnem. M3 yc:raHBBJmBa

eTCH B TaKOi TO~Ke, ~TOOH rry~OK IIOJIRpHSOBaHHUX HeiTpOHOB (ITO,It yr

JIOM I5°) npoxo,Jtiii ~epes xaaan Y. HHTeacHBHOCT:O no:roxa aeiTpoaoB 
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No 

Ep=680M3& 

:::~ 
200 400 ~--'-'-B.LOO-E0_M_3&-

f~\'~~ fd\~:;~"'' 
100 300 500 M3~ 100 200 300 400 En Ml!:. 

Pllc.2. Cnei<.Tp aei!TP.OHOB, oClpasoBaHHHX rrpoToHaMH c saeprHeli 
600 l1l3B 1157, 576 MsB /I9 I, 460 MsB /OJ/ Ha MHIDeHll as 
ClepnJIJIIIJI. 
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trepe3 RaHBJI Y COCT8BJI.Il8T OROJIO 3•I07 C-I H8 WIO~,IJ;b IIplllMepHO 

OJ CM2 OT MHlileH.Z M3 1!3 Be TOJIJilliHO! 8 CM. 

B03MOZHbl Tp:ii pellUMa paClOTbl R8H8JI8 ,IJ;JI.Il nyt[l{.OB He!TpOHOB OT ME

IDeHll M3• HeiTpOHH C b';;RTOpOM ITOJI.Ilp:1!38IUIH, rreprre11,1J;l!eyJI.IlpHHM OCR nytr

Ra II Jie&a~eM B :eepTI!RaJibHO! WIOCROCTR, llOJiyqaDTCH, eCJIJll BRnDtreHH 

TOJibRO MarHRTll (6) il (I2} ,IJ;JI.Il O'IJHCTRI! ny'IJRB OT npHMeCR 3BpHllteHHHX 

'IJaCTBU. HeATpoHH c :eeRTOpoM noJIHpHsauza, Jie&a~eM :e ropH30HT8JII>Ho! 

WIOCKOCTH neprreH,IJ;ilRYJIHPHO OCH ny'IJRB, ITOJIY'l8DTCH, 8CJIH BRJID'IJeH CQ

JI8HOH,IJ; (9) C npon;OJibHHM MarHHTHHM IlOJieM, a MarHHT (12) He BMD'IJeH. 

llpO,IJ;OJibHO-ITOJI.IlpH30B8HHHA ITyqOK Re!TpOHOB oClpasyeTCH, ecJIX,RpoMe 

CoJieHOH,IJ;B (9),BKJID'IJHTb TaK&e MarHKT (!2) C TaRoi B8JIH'll!HOH :eepTH

RaJibHOrO MarHHTHoro ITOJIH, ~OTopaH llOBepHeT CIJHH HeiTpoHB Ha 90°. 

Pa3Meps MarHHTOB H COJI8HOH,IJ;OB, H8llpaE8HHOCTb MarHHTHOro npo

,IJ;OJibHODO H nonepe'IJHOro ITOJIH ~ llOBOpoTa B8RTopa llOJIHpll38nHH Ha 

90° onpe,neJIHDTCH H3 iflopMY/!3/. MariDIT CII-026 H COJI8HOH,IJ; MC-9 

oClecrre'IJI!BaDT/2/ aeoelxo~ no:eopoT. 

Cnexrp nonspH30BaHHbiX He~rpoaoa ClJIH30K K cnexrpyl16~noxasaHHO
MY Ha pllc.2.BeJIKQIIHbl llOJIBpH3aUHH1 llOJIY'l8HHble npH KBa3HCB060~HOM pac

CeHHHH UpoTOHOB HB He!TpoHaX AettTpOHa AJIS pa3Hb1X yrJIOB B CWCTeMe 

I~e&Tpa MBCC, CYMMJ4POB8HH B/13• ! 9/. ,ItmJ: RBH8JI8 Y B8JIJll'IJIIHa llOJI.IlpH3a

UHH aeiTpoHHoro nyt[l{a ~a eTCH paaHon ... o, 25. XBpaKTepHCTHRH noMpH

so:eaHHHX aeiTpoHHHX nyt[l{OB CHH/!7/, ]AMIT~IB/ H TIHIT OHHH ,naHH E 

TaClJII!Il;e ro. HHTeHCmlHOCTb YR838H8 aa IDI0~8,1J;b OJ cM 2• 3Ha'l"eHHH Ep, 

I~, t npH:ee.n;eHH :e TaClJIHn:e 9. IloMp.HSo:eaaHHe aeiTpoHH aa ycRopHTe

JIHX ]AMI!~ II CHH OClpa3ymTCH ITO.It yrJIBMH 28° il 30° COOTBeTCTBeHHO. 

19 



B. ll.y"qOR aeiTooaoB c XOJ)()!!!HM oasoemepeM 

Jl.I1H IIOJIY11eHHII HeiTpoHOJl MOEO HCIIOJI:b30Jl8Tl> peaKnJm p (« ,2p)ll , 

IIpiiMeHWI mutlUIA .zteiTepd B Ka'lecr:ae MllllleHH sa IJY'Ilte IIpOTOHOB, l!H

:ae.zteHJIHX HS YCROpHTeJIII (CU., HarrpiOlep/I3/) • 3Ta peaJtitHS .-aet IIO'ITH 

IIOH03Hepretlr!'leCKHA rry'IOK,RarrpaBJieHHHI no.- yrnou 0°K IIY'IKY IIpOTOHOB. 

)tnJI ny'IRa nporoaOB Gill ± 2 .MaB or .zteiTepHe:eoA MBllleHH OD,ItaeTCSI 

1JQTOR aeiTpoHOB C BHepi'llei 676 ± 4 lilsB. JJ,pyriiM IIpemayiQeCTBOM STOI 

pe8RUBH, 110 cpa:eaeiDID C o6paSOB8HHeM HeiTpoHOB H8 depHJIJIJJH HJIH 

yrJiepo,::te, SlllJIIIeTCSI OTHOCHTeJil>HO MeH:DIIIBJi IIpHMeC:D HeiTpoHOE MaJIHX 

aaeprd. 

Ilpi!MeHeHBe MI!WeHH HS :u.ztROro .IteiTepHSI H8 rrytntaX IlpOTOHOB BHCo

KOH HHT8HCHBHOCTH BHSHBaeT T8XHHlJ8CKH6 Tpy~HOCTH,CBHSaHHHe C odec-

II6lJ8HH811 BSpHBOdeSOIIaCHHX KOHlt6HTpanHI B II0116~6HHH IlpH 3KCIIJiyara

ItHH H B aBapHHHHX CJiyqaax, p~HaxtHOHHHII paapymeHH611 TOHKHX IIJI8HOK 

sa oKHax UHmeaH, KpHoreHHHM odecneqeaHeu uMmeaH, B xoropol B~ense-

MBSI TeiJJIOBSH MOIIIHOCT:D IIOpii.ItRB COTHH BSTT • B CXeMe KBHaJIOB Dy'IROB 

(pHc.I) aaHdoJiee xteJiecoodpasao dHJio du pasue~r:D .zteiTepHeByn MHmeH:D 

JIHdo nepe.zt aneuearou 4 RSHaJia Y c npBMeaeHHeN MarHHra cn-o25 .ItJIII 

OTRJIOHeHHSI HS IJY'IKS sapsmeHHHX 'IBCTHit, JIJ4do IIOCJie SJieMeHTa G H8 B8-

HBJie YI c HCIIOJI])so:eaHBeM yarHHra Cll-027 (an.7). Ilpe.ztiiOqTHTeJI:DHHI 

l!Hdop paCIIOJIOKeHBSI MHWeHH onpe.zteJISieTCSI TaRKe BOSMOEOI BHTeHCRB

HOCTLm IlpC>TOHOB H8 MBmeHH B paCCTORHBeN ~ .zteTeRTOpa HeiTpOHOB, 

KaR duJIO yae OTMe'leHO B/2/, paSNeiQeHIIe HeOd.XO,ItBMHX ROJJJI'IecTB 

D,ItKOro .zteiTepBSI B SSJie 7 OROJIO yCROpHTeJIII KJIB &enocpe,ItCTBeHHO H8 

:saHaJie YI &eBoSMOKHo R norpedyercSI paspadorRS cacreMH caa6aeHBSI 

MIIDleHJI D,ItlUUI .IteiTepBeN BS COCY.ItOB, paCIIOJIOKeHJIHX liO BSpuBo6eso-
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IIaCHHX IIOMeoteHBSIX, C yqeroM BHCOROI pa.JlBOSKTBBHOCTH B MeCTBX ycTa

HOBRH MHmeHHo B cxeMe ny'IR.OB (pHcoi) noRa npeeycMorpeao pasMemeiD!e 

.zteiTepHe:eol MmlleHH B TO'IRe Jl2 HB R.8H8Jie lY o Dml.ztaeMUe IIOTOIUI Heii:T

poHOB np.H:ae.zteHI:l B T8dJIJ4Ite II o Ilpn aTOM y'IHTHBaeTCR, 'ITO .ItOIIYCTHMaR 

HHTeHCBBHOCT:D ITO yCJIOBRRM pa.ztHSitHOHHOI 381QHTH B RSHaJie IY COCTSEnH

eT 0,02 MKA, a :e xaaaJie YI rrpn HBJIH'IHH .ztelrepHe:eol MHmeuz - 3 MKAo 

KaK BH.ItHO HS pzc.I, paCIIOJIOZeHHe .zteiTepHeBOii: MHmeHH HB YI KBHa

Jie Meaee Y.zt06HO .ItJIJ'I paSMeiQeHHJ'I ~SH'IeCUX yCTBHOBOK, 'leM HB KBHBJie 

IY,I!I rpe6yer y.ztaJieHM HeRoTopux MarHHTOB CII-024 aa :epeMH npo:ee.neHI'!R 

SRCUepHMeHTOB C HeiTpoHBMil. O.ztHBRO, ITOMHMO 30-RpaTHoro yBeJIHlJ€HHJ'I 

HHTeHCHEHOCTH HeiTpOHOB OT MHWeHH HB RBHBJie YI, MMeiD~~CH HB ITY'JR€ 

38Me~TeHb (aJio4) ITOSEOJIJ'I€T TBRXe H3M€HliTb 9HeprHID H€MTPOHOB B ~aR, 
/20, 

CHMYMe CITeKTpa,RaK STO EH.ztHO H3 pHc,2,..ItJIR SHeprRM ITpOTOHOE 576 MaB 

R 460 MaBf2If H3 6epHJIJIHeiJOti MHmeHM. l{nH .zte~TepBe:eol MltiWeHH CII€RTp 

sHa'IHTeJibHO yxe B npz aaeprHB HenrpoHoB oRoJio IDO MaB coor:eerCTEy

eT pas6pocy rrpHMepHo ±I3 MaBo HHTeHCHBHOCTb rrytJRa HeiTpoHo:e CJie.ItY

eT SB HHTeHCI!IBHOCTl>ID rrytJRa ITpOTOHOB npH BCITOJib30BBHHB 38M€.ItJIHTeJIR 

(cM.pas~eJI 4)o 

9o 3aRJIJJlJeHHe 

CHCTeMa rrytJROB ~SOTpoHa 06ecrrelJHEBeT E03MOXHOCTM .ItJIR ITpOBe.zte

HHJ'I WHpOROrO Kpyra ORCITepHMeHTOB HB rrytJRBX ITOJIRpM30EBHHHX IIpOTOHOE 

M HeiTpOHOB, 

HJ'RJIOHHhl€ ITY'/KH MOJI:HO !JOJIY'I;!Th HC TOJ!hKO TC1!!1 CITOCOClaMt~, KO

TOpble OTI!1CaHU B!lllleo Harrp~rnep, HeiiTpOH!l OT BHyrpeHHel1 MIIJJJCHtl MoryT 

ITOJIY'/nThCll 1'1 ITO,.Ii yrJIOM \Y OKOJIO 9()° K HarrpaBJICHlUO rrpOTOHOB '!Cp€3 

KaHaJiu I l1 IT npl1 paC!JOJIOJ:eHMM MI'IW8HJIJ Hl Ha OC!f KaHaJia I !1 ITo JTI'I 

ITY'/KI'I uoryT HCITOJib30l!BTbCR 1ti E pelltHMe .It€JieHHR HHTeHCHBHOCTH 

C .ztpyrRMH RBHBJIBMH. 
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Ta6nHlla 9, llapaMeTpH HeiiOARPH30B8HHHX ~.OB HeATpoHOB 
oT ycKopaTeneA OIDIH, JlAMIM), cmi 

YcRopHTenb r!i3 Ip 
MmneHb 

t E.,,zA£_, L (M) N., 
MKA (CM) MaB .ItO MHJDeHH I/c 

Jimi OIDlli 700 50 Be 4 600±.50 16 3,5·10~ 
JIAM!Ii.li 750 84 .n2 15 745;t 5 IO 6,1·108 

Cllli 500 roo Be 5 545;ti5 10 3 ·ro8 

3Ha'leHHH E, JJ IP OTHOCHTCJJ R DY1JRY npoTOHOB, KOTOpmi rrorra
.ztaeT H8 MHlli8Hb TOn~HOI t .ItRH o6pa30B8HHJJ nyqKB HeATpoHOB, 

Ta6RHHB IO. IIapaMeTpH noARpHSOBaHHHX ~o:e HeATpoHOB 
oT ycRopHTeneA OHHH, ~. Cllli 

YcRopaTenL £;,± 13£" /II 
lioARpH38UHSI (MaB) (c-I) 

Jimi OIDlli 600±.50 3·I07 0,25 
JIAM!Ii.li 530±,30 4•107 0,35 
Cllli 400±.60 s·ro7 0,30 

Ta6mma II. Ily'IRB HeATpoHoB as KBHanoB ~PasoTpoRB OWIH 

KaHan 
E, :t: Ll E., N s llO.IUipHS~) (MaB) (c-I) (cM2) 

IY 676±,4 3•I05 roo 0 

y 600±.50 7•I07 20 0 
600±.50 3•I07 20 Pr = 0,25 
600±,50 3•I07 20 Prr = o,25 

YI 676±,4 s·ro6 roo 0 

58J±.6 6·I06 roo 0 
:n1±.I3 ro5 roo 0 

;J£) PI HRH PIT - nonepe'IH8JJ HRH npo.ztORl>HaH ITOARpH38UB.H ny'IKB, 
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~e 60nbllie BOSMOXHOCTeH llpll pa60Te C HeHTPOHBMH OT BHelliH11X M11-

lli8Hetl, HetlTpOHhl MOryT IIOJJJ'Ia!bcl! OT W1l!I8HM l1!J TaK~e qepe3 YaHaJJ YI 

( tr-.. 0°) .1\poMe roro, OHM oclpa3yJOTCSI B 3aMe.l(JJ!fTeJJe ( 3JJ ,4 KaHa,m Y I), 

MC!IOJJI:.3Y8MOM B KalleCTBe Mlflli8Hlf, ll IIpOX0.1(11T qepe3 KaHaJJ ~j 

( tJ-~ 60°) H 'lepes RaHan IY ( IJ"- 45°).XorH .1(11<llla3oHbl 11HTeHC11BHocTei 

HelhpOHOB B 8THX RBHanax F8CbM8 pa3JJH'lHbl, 60Jibli!Oe pa3H006pa311e 

KOM6HH8IU!A pa60TH Ii8HanoB 1 I\.OTOpHe llpH aTOM ITOTpe6JIHJOT H83H8"mT8Jib

HYIO .ItOITOnHHTenbHYJO MO~OCTb aneKTpOITHTSHRH, cymeCTBeHHo pacmw.pSieT 

qJpOHT pa60T, IIPGBO~MHX C HehpoHaMH, 

B Ta6nauax II 11 12 CJNllimpoBaHH liHTeHCBEHOCT11 ITY'I!ROE HyKROHOB 113 

KBHanOB qJa30TpOH8 C Bapza~Hei MarHliTHOrO ITOnJJ, CpaEHeHHe C liJ'IRBMH 

CliHXpO!UlKROTPOHa/I
2
/, .zteHCTByiDmero B HSCTOJJmee :epeMJJ, ITOR83HBBeT, 

'ITO 11HTeHCHBHOCT11 liORJJp1130E8HHHX 11 H€ITORJJp1130E8HHblX ily'IROE, IIOCJie 

38Eepll!eHIDI peROHCTPJl<!UlH, E03p8CTYT H8 1038-Tpl'! liOP.fiAR.a, 

Ta6RH~a I2, liytJKll npoToHo:e 113 RaHaJJoB cpa3oTpoHa 

KaHan 
£,±1J£p til' .S.., 
(MaB) (c-I) (CMG) I1oMpH38WIJJ 

IY 600±.2 roii 4 0 
640+8 2· raiD 4 PI = o,4 
640±: 2· raiD IO P IT = 0,4 

y 600±.2 roii 4 0 
640±.8 I, 7· raiD IO PI = 0,4 

YI 600±.2 roii IO 0 
200±.II ron IO 0 
IOO±.I6 ron IO 0 

YII 600±..2 I,5·Ion- 8 0 
IX 600±.2 0,6.I6R IO 0 
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B 38RJIIl"1'8Hl'l8 8ETOpbl C"lHT810T CEOHM IIpR.IITHbiM ;IJ;OJirOM no6Jiaro

:n;apZT:b MHOrRX COTpy;IUIZROE Jia6opaTOpRR 38 IIOMO!Ill> E pa6oTe R 

ueaHhle o6cyx;n;eim.ff, oco6eHHO D.H.~eimcoEa, B.IT.lMRTpReECRoro, 

H.JI.3aiiJiaTRHB, B.r.s:aaoEa, ID.M.KasapzHoEa, M.M.KoMO"''RREa, 

JI.l1.JiaiiR;n;yca, A.l1.Myx:aaa, B.lii.CaTapoEa, O.B.CaE'leHRO, 

C.l1. tiecHOEY. 
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