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I. BBFJJ.EIDfE 

lIa oBepxnpoBO,wIuteM OHHXPOTpOHe Cffilli [I] JIB3 OIDill, paOO1lKTaHHOM 
Ha YOKopeHHe.npoToHoB ~o 3Heprul.I.5 raB, Be~Toa HOO~e~OBBHRH < 

pexHMoB.pa6oTH YORopHTe~. B ~HHOI pa60Te ~H8 OueHKa norepD ~BOTKU 

lia Y~8oTRe HHEeKUHH nY~K8 B RO~hUO YORopliTe~ li n0K8SBH8 BOSMOEHOQTD 
oYuteoTBeHHoro YBe~eaRff YHTeHOHBHOOTH rrY~K8 B Rogue aToro ~aOTK8. 

MOHTaE H~eKUHOHHoro K8H8~8 npOBo~oa B 1984 r. B OOHOBHOM B 
OOOTBeTOTBHB o peRoMe~UHHMH pa60TH [2] (OM. TaM T86~ 2, r~e 
npl1Ba~eHl:l npoeKTHl:la XapaRTa~IticTm<H s~eMeHTOB RaHBJIa). O,IUiaRO 
B xo~e MOHTBEB B oKHY pasHoro po~ npH~H paoOT8HOBK8 e~eMeHTOB 6Hna 
HeORO~DKO HSMeHeH8. B ~80THOOT~, ~HHsa ~1 peanRSOBaH8 B B~e BHllYO
K8eMol npoMumneHHooTDD ~HSH Mill-5 [3]. . 

CymaoTByIDmaE o MOMeHT8 SBBepmeHHH MOHT8EB paOOT8HOBRB aneMeHTOB 
RaHaJIa npzaeneaa B Ta~e I, rne TaRJKe npencrasaeaa MaI'ImTOOrrTH
~eOKHe xapaKTepHoTHRR aTnx aneMeHTOB B O~HOM H3 peXKMOB pa60TH 
YOKopliTeJIK. 

2. 3KCI1EI'IDYOOITA.1ThHlIE PE'3YJIbTATH 

B 1984 r. OOJIl{eOTBJleR "TIIJJIIII" SarryOR YOKOpHTeJIR. I.!HPIt1~ 

nyqxa npOTOHO:a • peDMe mmeRItIDI (8Hepru 0,500 MaB) Ha~auCD B 
Telleoe 90 Me • OKT..ope 1984 r. H B uas 1985 r. - 150 MO, lITO 
COOTBITCTB18T 30 T.O. 060POTOB nyqKa. Ha6~eBB8 ~~ nyqxa 
npOBO~OOD 'eUltOOTIüDIJI ,ItaT1lJl1UU4I. HSMepemm mITeHOBmfOeTJ'J TOU nrma 
nposonazacs o nOMO~J) ~ i»apa,au, nouelIlIHBoro D lUIXO,lt1 ~p
DUKTOpa, TO 10TI> nepe~ nO,ltOM nrma B JlHItElKI\lloHHd RaBaJI, 

a TaREe o nOMOmDD ~yx npo6HHKoB. ITepBuA H3 HRX nOMeuteH Ha S8TBope 
(OM. pHO. I) BayTpH HfDKeKUHOHHoro K8HB.JI8, 8 BTOpoA - nooae :awco;n;a 
~Ka HS K8~8 - BayTpR rrepBoro pery~pHoro rrepHOna OHHXpOTpOH8. 
Ha Bxo~e B KO~bUo YOKopHTeAH ~ROHPOBa~oa TOR Be~~HHoA I MA 
(oKTa6pD 1984 r ,) 11 OKO~O 7 MA (MaA 1985 r.), B TO BpeMJI KaK HS 
Bxo~e B HHEeKUHOHHHI K8Ha~ npoToàHHA TOR OOOTaBnHH no~ 100 MA. 
IIoOJIe npoxoaneaaa MarHHTa li ~HSH (DI Ha6~lO,Il8eMHa TOK nY~K8 6WI pasea 
30	 MA. 

IIPH o0YuteoTMeHHH B oeHTa6pe 1986 r. "xo~oJU{oro" sanY0Ra ORwcpo
Tpoaa CllHH nOTepH ~OTHU B HHEeKUHOHHOM KBRaRe OOOT8BRnH Te Ee Be~
~H1m. 

3.	 MO.IlE1lliPOBA.IDfE PE1IMMA PAIDTH 
YCKOPl1TE.IIH OT 26..12.1985 r. 

Mo~e~pOB8HHe nOTepD ~OTHU npoBo~oOD o nOMOutDD ~OpTpaH-rrpO
rpaMM IN] CHA Ir TURN2 [2]. B nepBYD o~epe~D nponeneao MO~eJIHpOBa

°m~~~~~~ -~;~~~~~:: 1
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TaoJIWl9, 1 
XapaRTepHCTHKR MarHHTOOnTWlecKEX a~eMeHTOB RH~eKUaollHoro ltWlana. i - YCKOPUOIIAII TPU6fJ 

2 - llUAlllPArl1APeXKM pa60TH OT 26.12.1985 r. ~~WA
3- nOIlOPOTUIrlÚ I1ArUUT 

CTPYRTYPa. KaHaJIa: ca, TaÓJll:IIJY 2 

r ... ------.. 

OO~aR ~~HHa KaHa~a. M 10,87 
YCKOpmouum rrOTeHI..J;HaJI, ME 0;50Q 
MarIDlTHaJi lKeCTKOCTL 8p ,I(M 1H1+ , T~· M 0,1021888 
3MHTTaHC (é'" = E.~ ) , 5[.- MM"Mpa,It 140 
)J.JmTeJ11>HOCT:b IDJ1IlyJThCa TORa, MItC 5 + 25 
'1aCTOTa CJIS,I(OB8HIDI IDJ1IlyJIbCOB, I'n 0,25 

,I(peIWa: LI L2 ~3 L4 L5 L6 L7 L8 L9 LIO 
.Il.IDma., CM 30 12,0 92,53 52,77 60 10,8 167,5 5,1 198,6 22,4 

I (26,5+66 ,03f 

IIpOCTpa-HOTB8 

(rroKasaHHR rrY~bTa).MB- 543 380 576 727 511 

.1J.JmHa, elA 30,0 15,3 15,3 25,11 27,26 4,2 

, Tpanaear , 310M 26,5 -144,4 94,92 77,80 -78,05 112,0 

J1JmSH: <1>1 .112 <1>3' <1>4 .115 <1>6 

aoaonpoaona , MM 50 15x31 3IxI5 73 95 3IxI5 

OOMOTKH, A 3,6 26,9 17,67 30,,0 39,57 24,0 

( MJI-5) 

I(no rp8,Il;HeHTY) 

'fOR B ERTKe 

~TP 

TIMe, .3 830,0. 731,0 721,4 

PanHYC nOBopoTa. CM 125 121,39 
YroJI nOBopoTa 900 20,50 

YroJI. Bxo.na, 150 10,250 

BHXo.na 150 10,250 

~ paBHoBecHoA OpOHTH, CM 196,35 43,43 • 

MarKHTH: MI M2 H M3 

639 761 
TOR B BHTKe OOMOTKH, A 82,63 66.69 65.ü2 

I ME 
(noaasaaaa na rryliTe) 

4 - hUU3A lPIIIYClIPIIl8llU 

5- 3mop IildCTPO!EÚCT6UIDUlUÚ 

6',6' - ~UM:lbl AElPOIIUCUPUIOIilU[ 

7)' - A~ ljIOl\UCUPUIOUlU[ 

6:6~8' - HmuTbI n030POTUbI[ 6-1 
g;g'- A\llJbI AElPOIIUCUPUIOIIIUE 

11;11'- hUM~ lPlJIIUCUPUlOlUuE 

11 - UUQlAEl\TOP 

fl - AIIIl:lA 1Il01llCUIlUIlItUAU 

"I: 
PKC. I. CxeMa. KaHaJIa mllltElKI:tHH nyqKa B CIl canxporpoa CIlIDI. 

D - llHAt:>PArMA 
L.I.-.L.rJ -nPCJ"'feJll(YTKJ.f .QP(lIoiqw, 

""- flOlllYIm...... MAl....,. 
~f;-.IJl6-~_ 

Dl, o, -ll$MYC>9YIQjj/1e .... HJbo 

Z - 10180P Il<liCl<Qdl!HCT6YI01l><" 

MI."'"-noeoomH,,e ....rHW1b< B-I 
E -H.-eM1()ll, J is. 1'11 ~2 ~j' u. 

'l x-nllOCKOCTb 

u
CX9!1A UH)K8KUUOHI-IOrO 
KAl-IMA YCTAHOBKl1 Cnl1H 

,y)	 f 

i 
LI 

Y- n/lOCKOCTb 

MACWTAó 

ro S __,.._~ 

~_	 L1 t:>4 LD D5 '-9 f lI0 t:>()no X,Y 

PnC. 2. lIpoxom.ueHRe IJV"<lKa npOTOHOB xepea mI'Ht8KIJ;HolIHlltt K8JIaJI B peXtHM8
~aMeTp HOHOrrpOBO,D,a. MM 56	 50 pa60TH üT 26.12.85 r.(Ha'l:laJIbHHe napaaerps d..y"=<J..~= O). I1yHKTHpOM sune
CarHTTa, CM 1,8 ~eH nyQOR, n~eHH~ 6e3 yqeT8 nOTep:b Ha CTeHRaX BOHorrpOBO,I(a. 
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HMe 0JUlOro Ma paooxax pexaaoa YCRopHTeJIR, B naseoeae ltO'l'oporo BRópaH 
peJImM pacors OT 26.12.85 'r. KaR HaHÓOJlee XapaI(TepHmL 

PaÓOlJKe peJKHMl:l npa Bl:lÓpaHHOü SHepI'IDI I1HilteICI.tIm IJY't{!t8 
(0,500 MsB) paaxasaaacs BeJIH'l.lilliaMH·· TORa B OÓMOTRax aaaa 14 M8rHRTOB 
xaaaza. Ha 'pHc.2 .JJ.]IH peJIlliMa pacors OT 26.12.85 r. (CM. T8d.mm;y I) 
rr0K8a8Hl:l x- K ~ -ce'tJeHKH rrY'tJKa B RccRe~eMoM H~eKURoHHOM KaRaRe. 
::t.mTTaHc rry'tJK8 aa sxone B KaHaJI RWKeKIum as <popRH.lIteKTOpa ÓWI rrpMWIT 
pasaaa é"'/. = é~ = 140" 1"1.-' MM·MP8..n;, npa aTOM HopMaJmaoBaHHIDí 
aMKTTaHC pases 4,2. rI. .MM.MP8.n;. 

Ma pMC. 2 BM.n;ItO, 'tJTO rryqoR HeCOrRaCOBaH no paaMepaM c~'tIelmJl, li 

noaroxy norepa MHTeHCRBHOCTR nenaxa, KpMBaH pOCTa noreps T(s ) 
B.n;OJIh KaHaJIa rrpe.n;CTaaneHa Ha pRC. 3. CYMMaPHHe rroTepK HHTeHCHBHOCTR 
rryqK8 BaTOM peBmMe COCTaBW X = 82,7%. Ce-qso9 npz aTOM YMeH:b

mHHOCb aa C'tJ6T rrOT6p:b .n;o 11%(27%) ~ x(y) - ce'tJ6HKH. lloxy'tJ6H
Hl:le paClJeTHl:le Be~'tJHHH rrOTep:b rryqRa HaXO~TCH B rrORHOM corJIaCHH 
c HM6IOOtHMHCH aRCrrepl'IMeHTaJDJllliWI .n;a.HHHMl:I. Ta.IWM oopaaoa, npK"lillla 
TaKHX nOTepb - B paccor~acoBaHHocTK KM6~6rOCH KaHaHa. 

4. COrJIACOBAlillE KAHAJIA ~ 

B paóoTe[2] npR rrpoBe.n;eHHH COr~COBaHKH MaTpHUa nepexo~ ~ 
HH~eKTopa E oTO~eCTBJI.R:RaCh c MaTpKUe~ nepexo~ .JJ.]IH rrpocTpaHCTBa 
~e~ ~HO~ L = 35 CM. B ~HHO~ paóOTe aTa MaTpKUa rrporpaMMRpo
B~Cb ~ X-IlROCKOCTM no <poPMYJIe[5J 

" x _ [_<:63 qr·J. ~ ·I,~ Q,oI. ~:" [ 1- (Dj Qr' .1.] ] 

M - !l.t:- .SLIA. Q . ri. C-"-" Q . .I.. i. S...... r. . ri.. , (I )ro r ~.) r Ufr<i 
O O 1 

1. 
rne Qr = ~- N - 130, do.::: yrOR' nOBOpOT8 paBHOBeCHOjt Op6RTl:l. B 
HameM c.1IY'tJae N = I, fl>o:: O 1:'1:' yrOJI rrOBOpOTa HeBeJmK - ~=II1 Mpa,u;, 
IIOSTOMY <Po.PMYJIa (I) npHMeHl1Ma. T.o. MaTpHlJHl:le SJIeMeHTl:l (M.S.) 

paBHl:l Mf1 = 0,9877043; Mf2 = 35,052777 CM; Mf3 = 1,949434 CM; 

M~1 = -0,0006972; M~2 = 0,9877043; M~3 = 0,1105447. 

OTMeTHM, lJTO ,n;enCTBHe KH~eKTopa E na ny'tJOR B <popMYJIe (I) OTO~
.n;eCTBJIHeTCH C ,n;e~cTBHeM nRHR~HlJeCKOrO, ceKTopHoro ROR.n;eHCaTopa [ ] 
,D;JIRHl:l L (L = 35 CM). B .n;ejtCTBHTeJI:bHOCTK HH~eRTOp rrpe,n;cT~eT 2 
coóol ~e 1lR0CKRe ~aCTHHl:l, a8aop Mem,D;y ROTOpYMH.K3MeHHeTcH B,n;OJIb 
rpaearopza S rro aaKOHY cI (s ) = c1 1 - ( d~ - d2. ). S/L , 
r,n;e de = 6 CM-paCCTOHHHe MeJll:,I(Y wraCTHHaMH Ha Bxo,n;e B HH~eRTOp K 
d2 = 4,2 CM - aa ssxone aa aero , Ho K BaTOM c.1IY'tJae M. S. MaTp~ 
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PuO.3. I'pa~ 3aBBOmfOC'l'B nOTepb J-(5) BH'l'6HCHBHOCTJ! nrma ~0JIb lt8HBJIa 
B peDMe paÓOTIi OT 26.12.85 r. {Ha'llBJ!I>HH9 napaMeTplio(,.,=.i~= O).
BCllOMOraTeJThHO nORa3a.H OC'l'aTOR IHTeBCJlBHOOTR nyqKa ~ (5) =1 - J. (.5) • 

D- i1HACZlPArMA 

L1.- LIa - ~nPCIM8.Y1/(JA .aDeutAQ. 

11/ - 1lOlIOPlJ'-' MAr...,., --1
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I. 
PBc.4. IIpoxoqeD:e IIY1lKa Iij>OTOHOB llepes IIliIEeKI:tl:OHHIII: It8H8J.I nooze 
CorJIaCOBSlDUl (H81l8.J[D!lHe ll8paueTPH d-. x =~= O, nyqOR rrozasaa mTPltXoBKol). 
IJymtTBpOII nORa3aH nyqOR, se 0TP917.DpO:ãa.HHHI saTBopoM ~ • 
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Ta6JImlil 2 

lIapueTpw COrJI&.COBliHHOro l1IH1Jt8~OHHOI'0 KallaJIa CmIXPOTpOHa cmrn 

CTpYKTYPa ItaHaJIa LI-MI-L2-~I-L3-.II.2-L4-~3-L5-M2-L6

millt8KIl)m nyqKa - M3 - L7 - ~4 - L8 -.n5 - L9- E - LI0 - ~6
 

., 06IItaft wnma Ka1UUla, M 10,87
 
YCKOpmorqd nOTeHnH8JI, ME 0,500


1 1-t-
MarHRTHU eCTKOCT:b B,p JUUl H , T.n· M	 0,1021888 
3J.mTTaHC( t '" =E~ ), 'Ii- MM'MPa,u; 140
 
.1LmITeJIDHOOT:b m.myJI:boa rosa, MItO 5 + 25
 
lJaoToTa CJI8,ItOBaBmil HMI1YJIDCOB, ~ 0,25
 

llpooTpaHOTBll
 
,ztpellf>a: LI L2 L3 L4 L5 L6 L7 L8 L9 L10
 
~a, OM 30,0 21,44 8ª,16 52,77 60,0 10,8 167,5 5,1 198,6 22,4
 

« 17,13+66,03)' 

.1lllli3lt:	 ~1 .ll2 ~3 ~4 .n5 ~6 
(MJI-5)
 

,lJ,1nma, OM 30,0 15,3 15,3 25,11 27,26 4,2
 
(no rpa,D;ll8i1TY)
 
~.HT, 3/0M 34,38 -104,12 126,17 79,21 -68,69 109,17
 
To.a li anT.. 06

MOTO: A 4,68 19,38 23,49 30,54 34,83 20,32 
lIB 4,68 320 505 586 639 406,4


(nOKa8aHEa Ha ny~Te)
 

EHaMeTp ROHorrpoBO,Ita,NM 50 15x31 3Ix15 73 95 3Ix15
 

MAI'HHTlt:	 Ml M2 II M3 

IIOJIe, 3 817,51 841,82
 
TOR B'BJITRe 06UOTKH, A 81,38 76,81
 

MS - 736 888'
 
(nORa8aHmI lia IIyJIDTe)
 

~ MO%HO C~RTaTh paBHID.m BbDIIerrpRBe~eHHblM. 3,n;ech npROJIIDKe1llie MaTpH

~ K RCTHHHOií CBHS8HO JIHlll:b c rrorrpaBKoií M.S. Mf3' VIs rrpOCTHX cooo.Í>aJte
HHit OH ,ItODeH paBHHThCH d2. /2 = 2, I CM, li TalWM OH RCrrOJIhSOBaJICH B 
Haumx pac~eTax. 

6 

COrJIaCOBaHHe H~elCUHoHHoro KaHaJIa rrpO~O~OCh ~ rrY~Ka rrpOTO
HOB c 8HeprHeM 0,500 MôB TaKHM ~e oopasoM, KaK B paooTax[2,4j. B 
roxxe BXO,na' B KaHaJI Crum<I?pal'Ma D) o!. J'..= cJ... 'j = O, a ft '" =fi ~ =150 CM. 
B KOHue H~eKUHoHHoro KaHaJIa (KoHeu; JIHH3U Çp6 H Ha~aJIO rrepBoro :Qery
JIHpHOrO nepaona) d..)(, = d.....!:I = O, a ft;... = 243,4 CM H f3'i = 68,5 CM. 
B Ka~eCTBe y~aCTKa ~ COrJIaCOBamUI OUJI Bu6paH nyÓJIeT JIHH3 Çp1.n2. 
OTMeTHM, ~TO npH orrpe~eJIeHHH OKOH~aTeJIbHOH cxeMU KaHaJIa H~eKUHH 

OUJIH yqTeHH Bce SHa~TeJIbHUe HSMeHeHRH, BOSHHKillHe rrOCJIe rrpOBe~eHHH 

MoHTa~HUX paOOT rro YCTaHOBKe MarHHTOOrrTH~eCKHX 8JIeMeHTOB H HX rrpeUH
SHOHHOH reo~e3H~eCKOR rrpHBHSKH COrJIaCHO KOHCTPYKTOPCKOH nOKYMeHTaUHH. 

TIOJIY~eHHue xapaKTepHCTHKH OKOH~aTeJIhHO COI'JIaCOBaHHoro H~eKUH
OHHoro KaHa~ npHBe~eHU B TaÓJIKUe 2. PesYJIhTaTU TpaHcrropTHpoBKH 
~epe3 aTOT RaHaJI c rrOJG~eHHHMH xapaKTepHCTHKaMH rrOKaSaHH Ha pHC. 4. 
.V1s pRC. 4 B~HO, ~TO H B aTOM cJIY~ae cy~eCTBYIDT rrOTepH rrY~Ka B 

Y - nnOCKOCTH, XOTH H HeOOJIbillHe. ECJIH YCTaHOBHTh ~aMeTp 3aTBopa Z 
(CM. pHc.4), paBHu~ 3,45 CM, TO nOTepH HHTeHCHBHOCTH s~eCh CTaÓHJIH
3HPYIDTCR Ha YPoBHe 12% H ~aJIee, rrOCJIe 3aTBopa, rrYQOK TpaHcrropTHPyeT-
CH oes rrOTepb. . 

fia pHC. 5 rrOItB.3aHU pasaeps nysxa X HAJI.. 11 YMAX , a T8KJKe 
~crrepCHOHHHe ~YHI\.UHH cL; H d-.; . V1sBJIeKaeMue VIS epopHHJKeKTOpa 
rrpOTOHU HMeIDT[ J eCTecTBeHHuH pasópoc rro HMrryJIhCaM, ôP/P=±I.10-3• 

C y~eToM aroro pascpoca no-cepa ~acTHU B zaaane MorYT nocrara Th euié 
"'-J 8%	 (B OCHOBHOM B Y -ITJIOCKOCTH). 

5.	 PEMMMH C PA~HHM rrO]OEEJlltEM KPOCCOBEPA 
flY1IKA OTHOCVlTEJlhHO .ID1A<IlPATMbl O 

PeSYJIbTaTH rrpe.n:u.n:ymero rraparpa~ nOJIyqeHU rrpH H.nea~bHHX Ha~aJIb

HUX YC~OBIDlX: d. = eX. J<.= o( ~ = O, T. e. xpocconep nY~Ka, HSBJIeKaeMOrO 
11S <I?opH~eKTopa,Haxo~TcH TaM, r~e pacrrOJIOJKeHa ~aepparMa D . 

~cc~e.n:yeM c~aH, KOI'~a 8TOT KpoccoBep pacrro~o~eH Ha paccToH
filiH L smue HJIH HIDKe mm<I?paI'MH D , npaaepao B .nBYXMeTpOBOM naana
30He, ~TO OTBe~aeT peaJIbHHM pasxepaa YCTaHOBKJl. Yxon KpOCCOBepa OT 
~awpan~ D rrpHBe~eT K HSMeHeHHID Ha~aJIbHOI'O rrapaMeTpa oé B 
aaxane KaHaJIa; npa aTOM CtfHTaeM, ~TO ~)<, H j3'j anecs no-rrpexaeay 
paaas 150 CM. HeTPY.IJ:HO noxasan, CBH3b MeJK,IJy HOBblM d. B aasane 
KaHa~a.fI paCCTOHHHeM L 

. jO 11(-.13 )2_1' k {+:t,IJ.JIJ! L<Q
ci.. -= 2 L + rc : 2 L ' r.na = - 1 )J.JI.Fl L :> O~ 
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Pac. 5.	 PasM8pH ny-qKs ~ H YMaX ' a TaKlW .IUIcnepcJIO~9~ 

o(~ l'I J..P 1UI;0JIb RaHaJ.[8 J1H!teKI.tD (nocze corcracoaasaa}. 

D - .QI1AlllPATI1A 
LI;-;LlD - ~TKH.I/~ 

Hf- rotJ()I'()THt*l HATHHT 
q1f;-:4>6-~_ 

D2;DS-4ei;\)K~_ 

1 - 3AT8(Jl li4IlerPQQ0cTIJ'(~ÍI 

H2;MJ-f1OllCIlOTHbll! HATHfTIO8-1 
E - KHISrleKTDPJ.l tu 

CX9t1A UH)I(8K/JJ10HHDfO 
1.1.
 

KAHAIl4 YCTAHOBKt1 CnUH
 
CD 

r- f7JlOCXOCTb 

t11 
-8 

HAClJJTA6: 

roS - _/_H_ 

~ u ss LJ. D1...I.!t.P1 Li. ru L§ !:ft u. ~ LJ D1 j,j .E LIO cIl6fIO x;y_ 
PIá. 6. npOXo~eDe JIy'm8 npOTonOB 'lIepea lIHae~ollHlll RaHaJI 1IpB' 
Ba'l8JI.bHHX nSpaIle'fP8X d..x =: rf...':) = 0,.7. 

('''1 
.~ 

D  .LlHA4Qo\r"", 
LJ.-,LlO-~TJ<W4P9'IW 

HI-noa~MArHHT 

r1JJ:-.etJf-~PYI«lUft'~ 

D2;DS-i1flUQf)oCHPJIIQlMIMOlf 
Z-.IITBCJlfjI«:TIlQ1eHcr~ 

H2H3-fIOtlOPCTHbE HArHIn~B-f 

E-"'HaJneKftP 

U~ u. Rl ti ~ ti 112t.1l:!J. J.1. ~LB..D1
,.,X:Y - .....J2L.. 

X-fl/llXXOCTb 

CX8t1A J1H)I(8KW10HHOro
KN-IAIlA YCTAHOBKJ1 cnm 

W 

PIIC.7.	 llpoxoameoe nrma npoTOHOB 'lapas Jmate~oHW.ll: KaHaJI 
IIpH H81l.8.J.I»HHX napBMeTpax J..,.. = r:J...'1 = -O, 7• 

t,~ 

X,% 
100' 

:=-------15050 0., ~"j:a.1 

I 

-~-------~~~~~--j---~ 
,-  ~,'.3.,,-,-'"-":a,..,;.3''--------f-=-=-=-= 

, 
r  ._~.t.=i..,=_-_º'~__..r_---..J 

I cJ..,0..,: 0.0 
1 

9 ~j ~ 
?t,,)l SIM). 

~~ ÇJt
 

1
j)
 

PIlo.8. ~ 3am10DlOOTI nO'l'epb J (S) lIBTeHOllBHOCTB IIf1lKS. no Mapa ero
 
npoxoQallU 'lI9pea DuRItIoHHHl RaH8JI IIpll p8.SJ.[B'qHl{X H811BJ1l)HJiX napae'l'
ptn c/...'I-. li oL.~, T.a. npll pa8.D'IBHX IIOJIOK.9l1UX RpOCCOBOp&. OnOCllTeJIbHO 
~ p : ri-. =O - ~R.OCCOBep .• ~ 1) OOBIlIWUJT. 0<...1.. O 
zpoocoaep ~8 D • cÁ.. > 1) - KpOOOOBep mia b •I 

(I 

8	 9 



Mcc~e~OBaHHe rrY~Ka rrpOBO~~OCb rrpR 3Ha~eHRffX oC OT -0,7 ~o +0,7. 
UpH ôTOM L MeH~OCb BHYTPH HHTepBa~a ±70 CM. Ha pHe. 6 H pRe. 7 
Har~~HO H306pa~eHo rrpoxo*~eHHe rrY~Ka rrpoToHoB ~epe3 H~e~oHHHtt 

KaHa~ rrpz- Ha~a~bHHX YC~OBKHX oC = ± 0,7. ITYHKTHPOM R306paxeH 
rrY~OK 6e3 y~eTa oce~aHHH Ha CTeHKaX HOHOllpOBO~. CpaBHHTé~bHoe 

pacnonoxeuae oraõaoaax rrY~Ka npa c1." paBHHX O; -O ,35 R -0,7, noxa

3aHO na pHC. 8. 
B pe3Y~bTaTe 8THX Hcc~e~oBaHHtt 6~H rrocTpoeHH KpHBue (CM.pHC.9), 

nOKa3HBaIO~e B03MO*Hue nOTepH HHTeHCHBHOCTH rry~Ka. BH~HO, ~TO c~e

CTBeHHoe HeCOBrra~eHHe no~o~eHHH KpOCCOBepa H ~awparMli D O~HaKO

BO uexenarensno I<aK B c~y~ae cJ:.. > O, TaK H,IJ;JIJl o( < 0-. Cpaaae
HHe CYW&1PHax (Ha Baxo~e KaHa~a) nOTepb HHTeHCHBHOCTH (~O 50% npH 
d- = ± 0,7 a no 30% npa c/: = ± 0,35) ae rr03BOJUleT onpene.nars 

3HaK Ha~a~bHax rrapaMeTpoB oC H l-. O,II,HaKO eC~H 6u c~eCTBOBa~a 
B03MO*HOCTb H3MepeHKH TOI<a npOTOHOB B~O~D Dcero KaHa~a ~H XOTH 6H 
B HeCKO~bKHX Mec'rax, nanpaaep BHYTpa L4- 11 L7 (cu.pao. 5), TO 
OHa, HeCOMHeHHO, n03BO~Ma 6u He TO~bKO onpe~e~HTb 3HaK, HO H oue
HHTb 3Ha~eHHe cJ:.. H L H3-3a ~OCTaTO~HO 60~blIlofi paaazns B noaene
HHH rrY~Ka B~O~b KaHa~a npH pa3~H~HHX 3HaKaX 8T~X Be~~HH. 

B Ka~eCTBe HTorOBofi peKOMeH~~H 3~eCb MO~HO YCTaHOBHTb ~orrYCK 

Ha H3MeHeHHe rro~o*eH~~ KpOCCOBepa L- = ± 30 CM, rrpH KOTOpOM rrOTe
pa He rrpeBlicRT 20%. 

6.	 PEEMMH C HECOOCHOM ~En rrJqKA, 

M3BKEKAEMOrO H3 ~OPHHEEKTOPA 

3TH peJIrnMH. B03HHKaIOT B c~~ae, xor-na OCb rr~Ka, H3BJIeKaeMOrO 
H3 WopH~eKTopa,He COBnanaeT c ueHTpOM ~awpal~ .D , a OTlQIOHReTCR 

OT aero ua paCCT051HHe r-=~ X~ -+ y~' . B npeneasaoa czyxae X HJT...H o 
Y paBHU ± 1,45 CM, "T.e. OCb rrY~Ka rrorra.rr.aeT Ha Kpa~ ~a~parMli 1)o 
Yr~ OTIQIOHeHRR OCH rrY~Ka X~ H Y~ onpenenazac s HCXOM H3 peansaax 
pa3MepOB WopH~eKTOpa. 

B pe3Y~bTaTe rrpOBe~eHHl:lX paCqeTOB MOXHO c~e~Tb BHBO~, ~TO 

~a*e 3Ha~zTe~bHlie OT~OHeHZ5l rryqKa (XO = ± 0,725 CM H x~=±3,6 Mp~) 

He rrpHBOMT K 3Ha~TeAbHliM rrOTepRM rrY~Ka B X-~OCKOCTH KaHa~ (CM. 

pHC. 10 H pHC. 11), ,uOCTID'aR anecs ne 60Jl88 32%. )J.Jm x~ = ± 7 Mpa~ 

norepa ~aCT~ COCTaBJI5lIOT YTne 90%, ~ OCHOBHOM aa .naaWparMe D H;-o.J 

~H3e J(2. OTMeTID'I't, ~TO cyuecrsyer H3BeCTHaJI CHW/teTpRFl: B IIODe~eHHR 

rrY~K3 npa yrorax OTRJIOHeHIDI pasasx 3HaKOB,lJ,JIJ1 X -IIJIOCKOCTH. 

lO 

~ 

x"., 
nOflHb/ft X-npOflJl1J7b 
I1H)/(eKl.J.I1DHI-IDIO KAI-IAflA 

LJJ§Pfi 

.~	 

1--7 Ifj~~ li 

PIe.9. Ily'qOK npOTOBOB B JIH1t9~OHHOM KaHBJ.Ie npa HB.'q8JThHOM nOJIOl!eHml 
~eHTpa nyqR8 Xo=-O,725 eM H x~=-o,0036 panoL

~I 
x"., nDJ1Hb/JiI x-npOqJj1l1b 

""""KU"OIi"ara "'IIAfIA ~~ _ 

lú.o SiH} 

'~i ü§~ 

to,o 

r ~1no I 
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~o	 

J.Z fRjJ.llM li 

Pac, 10. IJyqOK Iij)OTOHOB B III119ÍClKOHHOM RaHaJIe Iij)JI !Ul'U1J(DHOM no.nOll9HD 
It8HTpa IIj"IR8 x, -1,45 QM • X~ --0,00725 pan. 
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PuO. 11. I'paqmm 3aBBClIMOCTH noreps 1- (5) KHTeBCmmOOTIII nyqRa rrpO'J,'OHOB
 
B,ltOJID mIJteK.I:{JoIOHHOro RaHaJIa npa pSSJIFrnnlX lJlaSOma: ItOOp.ItHHaTax ~XO ,x~)
 
~eHTpa rryqR8 B X - nxOCItOCTH.
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H 1: :: :..o ,w725 pan, 

xex) 

I r il. I ~t ~:ro 

JJ. .l11 J.2IfJ/.{ Z ) LJ D2 L4 iPJ L5 H2 / fi H' I 

I 

i~ 
.Inl 

I~ 
~.=~:=o.Oü •


rpjiA~ li -É..Hl~ 

PIo. 12. ~OR npoTOHOB B mme~OBHOM RaHa1Ie nplll H8'1i8JIbBOM nOJIOll8HD 
~eBT~ JIY1lR& 7o.~!725 CM li Y~ = -0,0036 pa,It. ,1IoUOJIHIT8JIlIBOI mTj>JI
x0lPtol BWt8JI8HO 'yJII.A~mre IIy1lRa a8 O'll9T p8s6pooa no BMIIyJID08II PRo. 14. I}>ai1Dnal SBJmOlDlOOH nO'f8pll';:' DT8BOBBBOC'fI JI1U& MOJID 

lC8JWI8. BD8:B:ItD )J)IJI paunma: HaQJILHHI: lluoBHX ltooPJtD8'f ~10' 1': 
Il8B'fP& nroa. 1-fiaOOXOO'fI. 
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COBepmemw aaaa , HeCHMMeTplNHeH xapraaa Ha6.Jno,naeTC.ll B Y- WIOC
KOCTR. Ilorepa xaoran ,nOCTlU'8lOT 51 ~ 56 %Y1!e npa Y~~ ± 3 MPcm 
(B OCHOBHOM aa aarsope i M .1lIDi3e i1?4), rrplNeM rryqOK nOJIHOCThB:> RC'Ie
aaer npa Y~ -::: ±. 7 MPa,D;, BUCaxmBeHCh B 'OCHOBHOM na mmse <I?4 R MaI'IDITe 
M3 (CU. pHc.12, (CM. pllc.12, 13 li 14). 

PeZRUH c HecoocHo~ HH~eKUMeR ocooeHHo He~e~Te~HH B Y - WIOC
ROCTl'I. PasYMHo ~OrryCTRMHMlI yI'JIaMR OCR IDIzeR.ItKPI IIy'IKa MoryT 6!lTh yrJIH 

x~ PI Y~ ' no KpaIhIel xepe MeHhnme, 'IeM 3 Mpa,n;. 

7.	 3AKJ.IIO'IEIll1E 

Ilpe,nCTaBneHH 9KCnepHMeHTanDHHe ~aHHHe o rroTepax KHTeHCRBHOCTR 
rry-q:Ra 1Ip0TOHOB B pezaae llHl!te~ nytIKa rrpa "TellJIOM" H "XOJIO,mIOM" sa
nycKe CBepxnpOBo,nnmero CRRXpOTpOHa CTIMH. ~crreHHoe MO~~OBaHHe 

HaH60~ee XapaKTep~ pa6o~ peEHMOB HHl!te~OHHOro ~ nOKasano 
xopomee COBna,n;eHHe 'IRcneHHHX oueROR nOToph qaCTRU c AaHHHMH 8Rcnepn
MeHTa. O.n;HaKO OOJIhillasr Be.JIWrnHa aTroe noreps nOTpe60BaJIa MO.JUIWHKaUIDI 
KOHCTpyKUKR li! napaMBTpOB KaHana na OCHOB8 Bu60pa OIlTRManbHOrO peZEMa 
9Kc~aT~ YCKOpl'ITe~. C 9TOI UaH:bB:> qzeneHHO rrpOBe~eHO cor~aCOBa

HHe wasOBoro o~eua HHmeKTHpyeMoro R saxBaTHBaeMoro B pemRM YCKope
mm n;rIK8.. IIo.JIJ"leHHHe napauerps .COrJIaCOOOHHOrO KaHaJIa npHBeA8HH B 
Ta6JIRne 2. C ueJIbj) BWlBJIeHWI IIpwum noreps 'tIaCT~ B TB.ROM coraaco
BaRROM KaHaHB K BOSUO~OCTH HX YCTpaHeHHH Ql'IcneHHo npoMO~e~OB8HH 

pemHMH paóoTH KaHarra c Y.MllY~CHHM pa30pocoM 'IaCTRU B n~{e, pe~ 

pa60TH c pa3~HHM nano~elllieM KpoccoBepa nytIKa OTHOCRTanhHO MeCTa 
axona nyq.Ra B KB.HaJI H pelmMll: c HeCOOCHO! IllilW~eit rryqKa, H3BJIe.K1.ie
Moro H3 ~PKHl!9KTop8. 

fIOJITIeHHaJI IDi~~ o nonycxax Ha II8paMeTpH, orrpe,n~e pa
60T,y 3TRX peEHMOB, n03BonHT 60~ee OnTRManbHO 8KCnHyaTmpOBaT:b HC~ij8
.nyeMH! mI!teRURoIIHH! KaHaJI. IIpOB8,neHHoe acczsnosaaae II03Bo..wIeT C~aJIaTI> 

BH~O,n, 'tITO lIpil BWnOJIHSmm peKOMeIm~, c~eJl8.HHH[ B Hac'f~el pa60Te, 
IDITeHCKBHOCTh nyqKa, IDI7KeKTMpyeMoro B KOJI:bUO YCKopHTeM, )(060 cyme
CTBeHHO yBarraqHT:b. 
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TEMATH~ECKHE KATErOPHH nYBRHKAUHR 

OBnE~HHEHHOrO HHCTHTYTA H~EPHHX 

HCCRE~OBAHHR 

Hn,l.leKc TeMaTHKa 

1. 3Kcnep~MeHTanbHaR ~~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKaR ~~3~Ka e~coK~x 3Hepr~~ 

3. 3Kcnep~MeHTanbHaR He~TPOHHaR ~~3~Ka 

4. TeopeT~4ecKaR ~~3~Ka H~3K~x 3Hepr~~ 

5. MaTeMaT~Ka 

6. RAepHaR cneKTpocKon~R ~ paA~OX~M~R 

7, ~~3~Ka TR*en~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 

~aovMaon~a4n~ UU~dUUIK~ ~KCnepHMeHTanbHWX 

AaHHwx 

11. Bw4~cn~TenbHaR MaTeMaT~Ka ~ TexH~Ka 

12. X~M~R 

13. TexH~Ka ~~3~4ecKoro 3Kcnep~MeHTa 

14. HccneAOBaH~R TBePA~X Ten ~ *HAKOcTe~ 
RAepH~MH MeTOAaM~ 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~H~ 
npH HH3KHX 3Hepr~RX 

16. Ao3HMeTpHR ~ ~H3HKa 3a~HT~ 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToe H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
8 CMe*H~X o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

AHApeea B.B. ~ AP· 

OueHKa noTepb HHTeHc~BHOCTH ny4Ka npoTOHOB 
B ~H~eKU~OHHOM KaHane CHHXpOTPOHa CnHH 

P9-87-763 

np~BeAeH~ pe3ynbTaT~ 4~CneHH~X ~ 3KCnep~MeHTanbH~X ~ccneAOBaH~~ TpaH
cnopT~pOBK~ ny4Ka npOTOHOB C 3Hepr~e~ 0,500 M3B 4epe3 HH~eKUHOHH~~ KaHan 
caepxnpoBOAR~ero C~HXpOTpOHa cnHH np~ paan~4H~X pe~~Max pa6oT~. A~4 aHan~3 
HeKOTOP~X peaynbTaTOB 11Tennoro" ~ 

11 XOnOAHOro" 3anyCKOB YCKOP~TenR H npeA
no~eHa MOA~$HKaU~R KOHCTPYKUHH ~ napaMeTpOB KaHana Ha OCHOBe B~6opa OnTH
ManbHOrO pe~~Ma 3KCnnyaTau~~ YCTaHOBK~. nyTeM 4~cneHHOro MOAenHpOBaHHA 
ycTaHOBneHa 803MO~HOCTb Cy~eCTBeHHOrO ysenH4eHHA ~HTeHCHBHOCT~ ny4Ka Ha 
BXOAe B KOnbUO C~HXPOTPOHa. 

Pa6oTa s~nonHeHa s fla6opaTOPHH B~COKHX 3HeprH~ OHRH. 

Coo6JueHHe 06J.e.tlHHeHHoro HHCTmyr& ll,llepHbiX HCcne,!lOB&HJdi. ,llyfiHa 1987 

nepeaoA O.C.BHHorpaAoso~ 

Andreev V.V. et al. P9-87-763 
Proton Beam Loss Evaluation in the Injection Channel 
of SPIN Synchrotron 

Numerical and experimental results of investiqation of the 0.5 MeV 
proton beam transport through the SPIN superconductinq synchrotron injec
tion channel are presented for various regimes of operation. Analysis of 
some results of the "warm" and "cold" startups of the accelerator is given. 
Some modification of construction and channel parameters by choosing an 
optimal installation operation regime is proposed.A possibility of incre
asing the beam intensity at the entrance into the synchrotron ring is es
tablIshed by a computer simulation. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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