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nonyTOpa- R Tp8XM8TpoBblll JUll!:nOTpoBbl T!llK&nhiX ROBOB OH.HH pa6oT810T B BBCTO!Imee 

Bp&MII c meneBOll aa'lam.Bol onTBitoll, npli'leM unoCRocn. BhiTm"RBaiOmell mana uapannen&aa 

OCR pe30R8HCBbiX nasal. 

.. /1-3/ B pane pauoT ISblno noKaaaso, 'ITO yBena'I&BBe nnRHbl nyTR- nepBoro nonyoiSopoTa 

aoaa nyTeM aaaMyTan&aoro nepeMemeaaa acTO'IBBKa a mana aa ae&oTOpbll yron noaBOnR&T 

cMeCTIITb MaKCRMyM TOKa, BbiTarasaeMoro aa acTO'IBII&a (aa'lan~oaaa ljlaaa 0°), a Ma&caMyM 

aaepra11, nplloiSpeTaeMol IIOBOM npa nepBOM ycKopeBBa (ljlaaa a - 10°), B Ty oiSnaCTb ljlaa 
- 0 0 
aOBOB ( + 10 T +5() ) , KOTOpble yc&opaiOTca no KOBe'IBOrO p81layca. 3TO BeneT K yny'!m&BIIJO 

Ka'lecTsa ny'IKa B panaan~oaoM aaupaBnealla a yBena'I&BBJO aaTeacasaocTa. Pac'I&T nsaJKeall!l 

aoaos npa nosopoTe mana 11 licTo'IBaKa upasenea B naaaoll paiSoTe. 

nBaJKeBIIe ROHOB B neBTpanbBOll oiSnaCTa DRKnOTpoB8 (MellB8HH8a nnOCKOCTb) 

nsiiJKeaae IIOB8 C M8CCOII Am H aapaQOM Ze B an&KTPII'I&CKOM none E a Mar-

BaTBOM ii ODaCbiBaeTCII yp8BBe!IBeM nopeana 

- .- Ze- -
Amr~ZeE+- rxH c 

nns pemeBIIII 3TOro ypaBaeBBII _cnenaeM pan ynpomaiOmBX npennonOlK&BBll: 

(1) 

1) aneKTpB'IecKoe none E paBBO ayn10 BCIOny, KpoMe ycKopaiOmero npoMeJKyTKa 

mapaaoll 21< , rne none onaoponao 11 aopMan&ao K npoMeJKyTKy; 

2) MarHBTBoe none onaoponao; 

8) napMopoB8" 'laCToTa spameaaa aoaa 

aneKTpii'I&CKoro nona BO speMeaa; 

C'UL- ZeH COBnanaeT C '18CTOTOII B3Meaeaaa 
Amc 

4) nellcTsaeM npocTpaacTseaaoro aapana npeaeiSperaeM; 

5) paCCM8TPIIB8eM llBalK&Bae aoaa TOnbKO B Menaaaaoll nnOCKOCTa ( X, Y ) • 
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Torna ypaaaeaae (1) a neKapToaoA cacTeMe KoopnaaaT (oc& y uapannen.aa ycKops~me-

My UpoMe~y H OC& X uepueanaKynspaa K aeyY) BMeeT aae ycxops~mero upoMelKyTKa 

aan: .. . 
x- ... Lv . (2) 
y •-())LX ' 

H B ycKOpR~meM UpD.M&lKyTKe: 

X •-f} E zCCia (OJL t +t/J )+OJ L Y (8) 

y •-OJLX 

TpaeKTOpaa aoaa a ypaaaeaaa (2) upencTaanaeT co6oA oKpyliCBocT&. Pemeaae ypaBBeaaa 

(8) MOlKBO 38UHC8T& B Bane 

X- X, •II [ -rcoa(r+t/>0 )+ 2siat/J 0 (cosr-l) + cos t/J 
0 

sin r l+ 

v., '{, 
+-;;)-slay siar + ru COSy ( 1- COB r ) 

v. 
Y- Y0 •ll[rsla(r + t/J 0 )- slat/J 0 star 1+ : slay(coar- 1) + 

v., 
+ "61 coay sla r 

X • N [ rsla(r+ t/J 0 )- slat/J
0 

slar 1 + V
11 

slay coar+ V
11 

cosy slnr 

Y • N[rcoa(r+ t/J 0 )+cos¢. 
0 

slar 1- V 
11

slay slar + V 
11 

cosy cosr 

y 
X 0 •X+c; 

~ 

X 
y~ •Y--

.., I 

(4) 

3nec& r - yron nponeTa 'ISCTRilbi qepea ycKopsuomaA 'npoMelKyToK, y - yron MeQy 

cKopocT&~ 'ISCTHilhi a nepneanaxynapoM K ycKops~meMy npoMelKyTKy, 

·-~ 2AmOJ2 
N •II()) 

E • U., 
m 2k ,rne u., -aMnnHTyna BbiCOKO'ISCTOTBOrD B81lp!llK8BH!I 0 8 2k 

MeQy nyaaTaMH , v 
11 

-campocT& 'ISCTHilbi aa v -oM nonyo6opoTe, X0 

naaaTbi neaTpa apameHBa 'ISCTHilhi aa naaaoM nonyo6opoTe, 

-p8CCTOSIBH8 

y - xoopc 

ROBOB npa RCROnl>30BaBHR CRCT&Mbi ypaBHeBHII (4) p8CC'UIThiBanRCJo Tp88KTOpHR ,llBRlKeHBSI 

+4 
Ne 22 npa H • 18,7 KS H V9 • 150 XB (llHKnOTpOB Y-800) H HOBOB c+4 

npa H • 17,5 xs a V 9 • 100 KB (naxnoTpea Y-150) nm1 paaablx yrnoa 

4 

~~ 

noaop,DII'~ ac-

~-
(' 
~~ !' 

'r: 

r 

.\'1 
I 

~~~~ 
\" 

' 
• 

t J 

TO'UIHK8 ( a • 20 t 90°) a naauaaoae aaqan&awx tea ( t/J -• +80-
0 

: 0 • 

BeTa 'l&pea ycKOpBIOIIIBII UpoM&lltyTOK r onpeneaanoc• MH K8QOro DO 

BIUIII'I'II'I&CKBN N&TOAOM R3 yp&BB8BRI (4), rAe DOaaraeN Y-Y0 •2k•f( 

Ha pac, 1,2 upeAcTaBII&Ba 38BBC11MOCT& apeuen npon&Ta KaK tjlyaua 'II 

BaAao, 'ITO aaMeTRO oTnaqaeTCa MH xaQoro nonyoiSopoTa, Peara• 

&oae'Uiero apeweu uponeTa HBnH&TCR oTaocaTen&aoe yuea•mene npapoc 

PacCftiiUIII• acTO'lliHK-BWTHraaaJOmal sneKTpoA llHKBoTpOaoa Y-800 

R3 coo6pallt8BHH &n8KTpR'18CKOI DpO'IROCTH R ODTHNan&BOrO BWXO,Ila ROBOI 
. 0 

Oao cooTB&TCTByeT yrnoaouy apeueaa nponeTa -18 nna o6oax llR~ 

reoN&TPR'I8CD8 pa3N8phl aneKTpOAOB B ll&BTpan&BOI o5111lCTB llBKIIOTpoR< 

sa pac, 8. 
. . /2/ 

Cornacao llp&AllonollteBRID CuaTa , oDTHMan.ahll yroa uoaopoTa 

BI>IN 'JIJ0 
( pRC, 4,8) • 

Ha pac, 8 ABH Cp8BB8BRR llpHB8A8Rhl Tp&eKTOpHB ABRlK8RRH HOBOJI\ 

T8 HCTO'IBBKS 88 81J0
, ~QRO, 'ITO KS'IeCTBO Uy'IKa XylKe, '18M UpR IIOBOp 

nonolK&DH uraoaeaawx neaTpoB op6aT 11ocne xaQoro uepeceqen 

Ana pa3BhiX cjla3 R yrnoB UOBOpOTa npeACTSBneBhl aa pac, 7,8, 3a 8ARRRI 

TO R•R
0 

coaa rAe R 
0 

-paAayc uepaoro nonyoiSopoTa, Tuau oGp~ 

808 UOBOlKeBRe HOBBOrO HCTO'IHBKa UO OTBOWeBHID K MarBRTBOMY ueBTpy 

388'18HBII a a b (pac, 8), 

nyT&M yaenaqeaaa ,~tnaahl nyTa nepaoro nonyoiSopoTa aa 20° AHSUI 
0 0 : (+8/J ; -S0 ) uocne W&CTH npoXOlKA&BRII menH CTSROBRTCII p8BRI>IN (+4 

+4. 0 0 +4 
C

11 
(Y-150) a (+58 ,+-4 ) AnH Ne21 (Y-800) (pac, 9,10), 

Tax xax nponeTaoe apeMR 'ISCTRilhl B ycxopa10meM npoMe~e Ml 

BhiCOKO'ISCTOTBOrO R&UP.JI:EeBRH, TO 8TH HORI>I XOpDWO crpyDRHpOB8Bhl no 

R saepraa, BO ae no «!Jaae. Baany TOrO, 'ITO HOBI>I KOHil8BTpRpyiDTCH B 

BI>IX cjla3, TO OD HSHISoDee ROAXOARmH AnSI ycKQpeBH!I1 860 B aTOM CBY'I 

mall MpTaxam.aaa 988KTPR'I8CK8H cjloJtyCRpolll!ta R 60&Wlll p8AHYC llOBOJ 

nerqaeT AOBeA8RR8 HX AO KOR8'1BOro pauRyca, 

npaBHT08 ,llnH p8C'I8T8 Up&AROnOlK8RR8 06 OABOpDABOCTH snexTpR'II 

aaM onpaBAaRRWM, Tax xax awnonaeaawl pacqeT TpaexTOpall naallteaaa 

M&TOAY AnSI o6hi'UIOI meneaol OUTRKR R 683 noaopoTa HCTO'IBRKa (pac, 
/4/ 

wee coanaueaae c pa~qeTON aaanora'IRWX TpaexTOpall , B xoTOpoN E 

Maue pean&aoe pacnpeAeneaRe snexTpaqecxoro nona, CBHTOro aa sneK 
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(J) B Q8K8pTOBOil CHCT8M8 KOOpQHH8T (oc& y napannen&Ra ycxopa~me-

OC& X nepneKQBKynspsa x seMy) BMeeT sse ycKopsnomero npoMeJKyTxa 

. 
X m ruL.Y 

Y =-ruL.X , 
(2) 

poM&lKyTKe: 

X •-f!- E zCOII (r.>L. t +</> )+ru L. Y (8) 

Y·-ruL.X 

ypaBR&RRH (2) npencTasnseT co!SoA oxpy3WOCT&, PemeRRe ypaBHeRBSI 

B BHQ& 

-X, • M [ -rcoa(r+ </> 0 )+ 2sin</> 0 (cosr- 1) + coa<f> 
0 
siar] + 

v... v ... 
+ 7:) slay siar + 7:) cosy ( 1- cos r ) 

v. 
-Y0 •M[rsin(r+<f> 0 )-sia<f> 0 siar ]+: alay(coar-1)+ 

v ... 
+ 7cosysinr 

IX • N [ r sia(r+ ¢ 0 )- ala</>
0 

sinr] + V
11 

siay c:osr+ V
11 

cosy alar 

• N[r cos(r + ¢> 0 ) + cos<f> 
0 
alar]- V 

11
sin y sinr + V 

11 
cosy cosr 

y 
Xc=X+

"'~ 
X 

Yc;~Y--;;; 

(4) 

poneTa '18CTHilbi 'l&pes YCKOp.IIJOWBil DpoMeJKyTOK, y - yron Mell<lrf 

B nepneana~~:ynHpoM K ycxopsnomeMy npoMeJKyny, 

ZeE 
M•---.1!! 

2Amru 2 N =Mru 

U m -aMnnRTyQa BbiCOIC0'18CTOTHOrO HanpHlK&HBH, 8 2k 
v 11 -cKopocTb '18CTH1lbi aa v -oM nonyo!SopoTe, X

0 

.&.IIHH 'IHCTB!lbi aa naaaoM nonyo!SopoTe, 

-p8CCTORHH8 

y - xoopc 

HBR CBCT&Mbl ypaBH&HBil ( 4) p8CC'IIITb1BanBe& Tp8&KTOpBB .QBRJK&BJIR HOHOB 

H 

H • 16,7 Ka H V9 • 150 ltB (nuxnoTpOR Y-300) B BOHOB CH 
~2 V9 = 100 Ka (nu~~:noTpGR Y-150) nnsr pasRblx yrnoa noaopoTa ac-

4 

JA 

't 

~'i. 
'· ,, 
lij 

'j: 
'i1 

-~-,. 

~* 

~ 
~ , -

TOUBII:8 ( a • 20 t 80°) B QB8D83088 Ra'l&n&HWX 4laa ( ¢o 
0

- • +80° t -80°), BpeNB Dpo-

.118T8 'lepea ycxopRIOIIIBil npoM&lKyTOK r onpenenanoc& .IUill xalK.Qoro nonyoiSopoTa rpaclloa-

BanH:TH'I8CJI:BM MPTOilOM aa ypaBHeaBI (4), r.Qe nonaraeM Y-Y0 •2k•f(r). 

Ha pae. 1,2 npe.QeTaaneaa saBBCHMOCT& apewemr nponeTa xax ljlyKKnBB ucna ycxopeaBI v 

Ba.aao, 'ITO aaweTHO oTnH'I&&TCII .11n11 xalK.Qoro nonyoiSopoTa, Peayn&TaTON .QeleTBBII 

KOB8'1Bero Bp8M8Bll nponeTa HBnR&TCSI OTHOCBT&n&B08 yY8HitW8HB8 DpRpocTa 8R8prRR, 

Paeeftiii.BIIe aeTO'IBKX-BhiTHrRaaJOmRI anexTpoll naxnoTpoaoa Y-800 • Y-180 aw6Rpanoc& 

B3 eoo6palK8BBR &n811:TpB'I8CXOI Dpo'IBOeTH B ODTHMan&BOrO BYXOQa ROBOB 83 BeTO'IBliK8, 
- 0 

Oao eooTB&TCTayeT :rrnoaowy apewea• nponeTa -liS -nna ol5o•x llBIQIOTpOBoa .QnR I "'• 1 ~80°. 
reoN&TpB'I&eoe paSM&pY an&II:Tpo.QOB B 1l8BTp8nltBOI o!SaaeTB llBII:noTpoHOB Dp&.QeT8Bn8BW 

aa pRe, 8, 

- . /2/ 
Cornaeao npennonolK&BBJO CMBTa , ODTHMan&awl :rron noaopoTa a oxaaanca paa-

BloiM 'JIJ0 
(pRe, 4,5) • 

+4 
Ha pRe, 6 QnR epaBB&BBH DpRBe.Q&BW TpaexTOpRR QBBlK&BBII BOKOB Ne DpR DOBOpo-

0 II o 
T8 RCTO'IHBKa 88 80 • ~BQBO, 'ITO K8'18CTBO Dy'lll:a ltylKe, '18M DpB DOBOpoT& 88 20 , 

nonolK&Bllll ...raoaeaawx neaTpoB op!SBT noene xalK.Qoro nepece'I&Bllll yexopsr10mel menK 

nnsr pa3BWX ljlaa B yrnoa DOBOpOT8 npe.QeTaBn&Kiol Ba pRe, 7,8. 3a &.QBHBJIY eM&Dl8BBII DpBBII-

TO R·R0 eoaa rne R 0 -panBye nepaoro Donyo6opoTa, TaxaM o!SpasoM a'axoJlBTCII TO'I-

808 DOnOlK8BR8 BOBHOro RCTO'IHRII:8 DO OTBOW&HRIO K MarBRTHOMY U&BTpy URKDOTpOBa, T,e, 

3Ha'I&HRSI 8 B b (p~e, 8). 

nyT&M yaenB'I8HBSI llnRHY nyTR nepaoro Donyo6opoTa 88 20° llH8D830B Ra'lan&HWX ljlas 

0 . 0 : 0 0) 
( +8() f -80 ) DOCne meeTB DpoXOlK.Q&HRil lll&nR CTaROBRTeR p8BBhiM ( +48 , or -11 .IUill 

+4. 0 0 +4( ) c .. (Y-150) a (+58 .+-4 ) nnsr Ne11 Y-800 (pac. 9,10). 

Tax xaK DponeTRoe apeMR 'IHCTRUhl B ycxopRJOm&M DpoMelKyne Mellltme DonyDepaona , 

BhleOKO'I8CTOTBOrO B8DpSIJK8BBH, TO 3TH ROHbl Xopomo etpyDDBpoBaHbl DO ll&BTpaM Bp811l8BBII 

B SB&prRB, HO He DO ljlase. 8BBQy TOro, 'ITO BOHbl KOHU9HTpRpy~sr B o!SnaeTB DOn03WT&n&

HhiX ljlas, TO ORB H8B6onee DOQXOQSIDlB AnSI yeKQp8HHH, RISO B aTOM eny'la& CymeeTBYH 6on&

W811 MpT1111:8n&H8R an&JtTpR'I8CJt811 ljloxyeBpoBJ1:8 R ISOn&WIII p8QRye DOBOpoTa ljlaaw, 'ITO o6-

ner'la8T Q0Bell8HB8 RX AO KOH&'IBOro pa.QByc8, 

npRBIIT08 AnB pae'I&T8 Dp81lDOnOlK8HB8 06 OllHOpoQHOCTH sn&II:TpH'I&eKOrO nonR K8lK8TCII 

HaM ODp&B.QaHHhiM, T8K K8K BhiDOnH8HHhlil pae'I&T Tp89KTOpBil ABRJK8HRSI BOHOB DO QaHROMY 

M&TOAY AnR o!Sbi'IBOI lll&neaoA onTBKR a !Sea noaopoTa BeTo'IBBJta (pae, 11) noxasan aa xo-
. /4/ 

mee eOBDa.Q8HB8 C pa~'leTOM aRanorB'IHbiX Tp89KTOpHil , B KOTOpoM DpBRRM&nOelt BO BHR-

MaBBe pean&aoe paenpelleneRRe snexTpB'IecKoro nons, caaTOro sa sne~~:TponB~B'Iecxol aaRae. 
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3axniOqeBHe 

HccneQOBaHH9 BnHHBHH a3HMyT8nbBOrO DOBOpOTa HCToqaaxa &a QBH*9BH9 HOBOB B neH

TpanbHOft o6nacTH na&noTpOBOB Y-300 K Y-150 noxaaano, qTO ~yTeM yBenHqeHHH QnKHW ny

TH nepBOrO nonyo6opoTa Ba 20° yM9BbWa9TCH pa36poc D9BTpOB op6HT, a cneQOBaTenbBO, 

paa6pOC no SSeprKH, qTO n03BOnHeT ocyweCTBHTb 6onee ~eKTHBHhlA BhlBOQ qaCTHD H3 yc

KOpKTens. OnpeneneHM DOn0*9HHH HOHHOrO HCToqHHKa no OTHOW9HHIO K MarBHTHOMY D9HTpy 

YCKOpKTenH H reoMeTpHH sneKTpOQOB D9HTpanbHOA o6naCTK. 

n H T e p a T y p a 

1. A .H .Morton and W l .B. Smith. Nucl .lustr .• andMelh. , 4, l5 -43 ( 19 59) • 

2. W l.Smith. Nucl Jnstr ,and Meth ., ~ N 1, 49 ( 1960). 

3. H A .Will ax and A A Ganen. Nucl .lustr ,and Metb ., !'1...1 19, 347 -351(1962) • 

4. r. HHQpeam, H.A. llienaeB. npenpHHT OH.HH, 2164, Lly6aa, 1964 . 

• 

PyxonBCb nocTynuna B B3QaTenbCKBA OTnen 

2 aarycTa 1966 r. 
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3 a x n ~ q e a a e 

aaaMyran&aoro noBopoTa acToqaRxa aa aBa~eaRe HOHOB B nea

Y-300 a Y-150 noxaaano, qTO ~yTeM yBenaqeaaa anaaw ny-

200 yMea&waeTCH paa6poc neaTpoB op6HT, a cnenoBaTen&ao, 

noaBOnHeT ocymecTBHTb 6onee ~eXTHBHhlA BWBOA qacTRA H3 yc

HOHHOrO HCTOqHRXa no OTHOW8HR~ X MarHHTHOMy neHTpy 

aneXTPOAOB neaTpan&aoft o6nacTa. 

n B T e p a T y p a 

• Nucl .Instr .• andMeth. • 4, .Ji-43 ( 1959) • 

Meth ., ~ N 1, 49 ( 1960). 

Nucl .Instr .and Meth ., !'!..! 19, 347- .Jil( 1962) • 

11penpHHT 011~11, 2164, ,ny6aa, 1964 . 

Pyxonac& nocTynana B H3AaTen&cxaft oTnen 
2 asrycTa 1966 r. 
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