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JUROPPHEE TIOJMAPY30DAHH X YACTIIL

A0 HOTAHRNA

lpenaaraTcA CHOCOCH NOXABACHHA NENOJNALM3allMH MYy4YKOB 4ac—
THLL LEL yCHOpelnn B LMKJIMYECKHX yCTaHOBKaX, HyTeM BBENEHHA B

MTLONCEYTRI TICOMOJBHEX M paalasIbHHX MaTUHHTHHX [oJeii.
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Ya,S.Derbenev, A.M.Kondratenko

ACCELERATION OF POLARIZED PARTICLEDS

In the work presented here the methods of the particle
depolarization suppression are propesed by introducing either
longitudinal or radial magnetic field into a straight sectlon

of accelerators (storage rings).

I, V3BeCTHO, 49TC YCHOpeHHMe MOJADMB0BAHHHX YacTHI n0 OOJb~
X BHEPrH B OUKJIVYCCKHEX YCKODHTENAX (CHHXDOTDOHaX) MOXET HaTa -
KUDBEThCA Ho 3HAYMTEJNBHHE TPYIOHOCTH, CBASAHHHE C IPOXORIECHHEM CHOE-—
HOBHX pesoHaHcoB /I-5/.

OueBUIHHMI DEROMEHTAL 1AMU M0 NONABJIECHHEN 3QPEKTOB IENOJNfpu-—
3allil ABJAKTCA KOMIEHCALMA ONaCHHX T'apMOHME BOSMyWAKEuX IoJei,
JIM00 yBeJVYeHUe CKOLOCTH NPOXOKNCHWA pe30HaAHCOB (yMeHBICHHWE Bpe—
MCHM YCKODEHWs, M3MeHEHHEe CO BpeMeHeM 4acTOT KoJelaHHi 4acTHh
IpK TPOXCHICHEN pe30HaHCa). D KOHKpDeTHHX YCJOBMAX peasmM3alud
STHX CHOCOCOB MOKET OKas3aThCA CJOXHOH, Kak #W3~3a HeNOoCTaTOYHOH
CTENEeHN 3HaHWA U KOHTLOJA MMEKUMXCA BO3MYMEHWE, TaK M BCJEICTBHE
TeXHUYCCKIX OrpaBMYcHUl HE& CROLOCTEH NPOXORICHHA, :

I} pmaHHOW paloTc pacCMaTpUBALTCA NpyIHUe BO3MOXHOCTH, OCHO-
BaHHHE HE Ha NOJaB/JeHUM ONACHHX I'apMOHMK BOSMymeHW#, & Hao0opoT,
Ha YBeJMYCHMN MX, BBeJeHMEM CNeLMaJbHMX noseil, §o Taxoil cTenemd,
4TOCH NPOXOKIEHME DE3OHAHCOB CTaJO amdadaTHiecKmM (MEemNCHHEM).
pn oTOM DOCJe NMPOXOWNEHWA KakIOT0 TAKOTO DE30HAHCA, KAK U3BEeCT—
Ho /1,6/, HanpaBieHWe CIMHOB BCEX YaCTUI, M3MEHAETCA HA TPOTHBO-
MONOKHO®, & CTEeNeHbL NOJADPUIaIMM MyYKa COXpaHAeTCHA. B ompenmeseH-
HHX YCJOBHAX TOTO ®e 3feKTa MOKHO NOCUTHCA, YMEHBIMB CKODOCTE
IDOXORISHNAA ONACHHX DE30HEHCOB,

2. PaccMoTpim oﬂuqﬂym CUTyalluit, KOTla HalpaBJIeHUEe paBHOBEC—
HOM noJipuzaln CJAM3KO K HallpaBJeHHUE CpPEeIHEeTro MarHiTHOTO DOJA.
lipn sTOM CpemmAd YacToTa npeneccuu cnnﬂax) Yy paBHa {g‘ (B "HaTy-

; A
pasbHOM" cHcTeMe OpTOB), The 7= {/mc’ ~ PEJIATUBMCTCKUE (par-—

10D, ‘f - aHoMajbHasA 4acTh I'MPOMATHUTHOTO OTHOWNEHHA ¢ , g=,—$— -
"HopmanbHaa" yacTs 4 . Ilpu ycxopewum dacTHil, BooGle I'OBOpA,
INLOXOIATCA pE30HAHCH

v Y= KVt K, + K (1)

rne ¥, , Y - 49aCTOTH BEPTHKAJBHHX W DAIMANBHHX OETATpPOHHHX
KoneOanwit, K,, K 6, Ky - LejHe uxcja (OOKa OTBJEKAEMCA OT Men—
NEHHHX CHHXDOTPOHHHX KoJeGammit), @ - oGoOmeHHHi a3mMyT.

Rawnouy macopy K,, K, OTBevYaeT CepWaA De30OHAHCOB C pasyly-
HEMI HOMEDaMi a3y Ta/ibHHX IapMoHMK Kg-. PesoHaHCH npm K,=K,=0
OCAS2HH LaIVaJbHEM ¥ NPONOJBHHM NOJAM HA SaMKHYTHX OpOHTax,loAB—

X) DLelA uamepsAeM B caMHMIax o0paTHoll yrioBo#t 4YacTOTH oGpalie—
HHA 9aCTHll B yCKOpHTeJS,

=
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JAKIIIMCA OLM HCHKa#eHHAX CTLYHTYPH MaTHHTHOTO IOJA.

(pemn pe3oHaHCOB Y= K Q‘! IIOAYELKI TH LC30HSHCH C HO—
mepom " K ", KpaTHHM YHCJY SJICMEHTOB INCDUOTUMYHOCTH, HE CBASAH-
HHC HENOCPEICTBEHHO C HMCKaXeHMAMM MarHHTHON CHCTEMH,. :IOWHOCTI
(UpUH) pe30oHaHCOB Y= K £ '), NpPOTODUMOHANBHE CBABM BeLTUKANE-
HHX KoJeCauuil ¢ rComnasibHEMKU,. [OWHOCTH HeJAWHEeWHHX pe30H3HCOD
K1+ K] > 4 ) 3HAYHTEJBHO MEHBUEC JUHEHHHX H GHCTPO yOuLAIT
c pocTom HomMepoB K, u K, .

Hanoumma xapakKTEepHHE OCOCEHHOCTHM NOBSIEHMA MOJALHSallll LK
1 LOXORIE HILK pBSGHEHC&. SONM3N pe30HAHCA YpaBHOHUE IBHESHIA BiK~
TOpa COMHA § MOXHO NpMBCCTH X B /6/:

§=[&7F]
W= EE + Rt (E+iE,)

roe A - paccTpoika, Wk -~ MOWMHOCTH, WL LLIPHES
p“qonauca onpeneJsicMas [pe30HaHCHONE OypEC-TapMOHIKON BOSMyNCHIA,

% e ~ eIWHIYHHE OLTH B MJOCKOCTH, NONELEYHOL K OCi 2 g
[TOCTOAHHON CKODOCTH HMpOoXoxmeHua ( E,‘ = Const ) CBASL MEHIY NLOeK-
mAME S, 70 ¥ NOCKC NPOXORNEHUA maeTca opuynoit /6/:

-2 o - -2 / » -
5'=(2e'- 1)S, +2¢ -EVVSE Rap(er 1) 2y
7 Jwl?
e I= =~ % E—, ‘f, ~ (asa NpelscCUr CIiHa BOKPYT ocu £
B MOMEHT, xorma E =0, 4 - dasosBuil CABWUI NpH rfpoxo.»ir[eaﬁn MEHA~
IiicA B Sa.BHEI-IMGCTK OT CKOpOCTH npoxoxmcHuAa ot U 1o 3- Hpm—-
Mad BO DHIMaHMe NpakTHYeCKH COHCTpOe [asmelmpaliiie Ooo (asaM idpelec—
CuM I18-3a pasfpoca 4acToT, MOKHO CYHUTATL, YTO CTEIHEHH NOJALN3O~-
LU [10CJIe NLOXOWICHMA ONpeNesiAcTCA NCLBHM WicHou dhopuym (2):

(s> = ((2e7=1)8
[lpk GHCTpOM NpoXoRmeHim pesonanca ( J<« f ) cpexmee msne-
perme npoexummn S, wmamo. Ipw memnennon mpoxoxzemun (J>> 1) npo-
MCXOMAT NEepeBOroT NOJApH3AlMi ¢ SKCIOHCHIBIANBHO MEJHM M3HEeHeHi-
€M e€ CTeneHu,

IsMeoHeHMe CTeneHH NOJApH3allMM He MaJio JIls B Cry4ae MNpolit—
Xy TOYHOTO TpOXO®NeHUA, Korma J~ {
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Ce P YCKOPCHIIN DBOSMOTHH CHCIyKIlie CHTYyalldHn:

2) cc [E30HAHCH NLOXoiATcA CHCTLO. JCJOBHEM MaJOCTH HENO-—
JAbZ3an: OyaeTa
[2]?
2i1=/2 o
K % n.l
L [OCTON LIaKCIDaJbHOII SHEepIdM BHOOVHKTE DTO YCJIOBHE CTAHOBHTCA
Boe TLYIHECE E3-32 BO3pacTamid 4Nciia IPOXOIMEHX PEe30HAHCOB.

¢) YacTh pe30HAHCOR IPOXOMUTCA MeIJICHHO, OCTAJbHHE OHCTDO.

J 270RBIICN MaXoCTil JenosApuaalli CyrerT:
2 Jw 2
ZT}H -4—20:;:(‘” ")«g /
JI'fr

B) DCTpSYaAKTCA PE30HSHCH C IPOMEXYTOYHHM NLOXOKIEHUEeM -
35DEIoN0C HEONarCnplATHaA CITYaluA., oTa CUTyallrd HauoboJee -BepoAT-
Ha, KOTN8 CymEeCTBYKT L[E30HAHCH, MPOXCIUMHC MEIJIECHHO.

[HpakTEYeCcKy B Jic00H CHUTYallMu 34 HEeNOoJApH3alMK MOXeT CHTE
OTBETCTBEHHE CNHa Wi HCCKOJNBKO CerWii De3OHAHCOR C (UKCUDOBSH-
Hemi ducnary K, , Ky , NPOXOKNEHHE KOTODHX HE ABJAETCA HHU IO~
CTaTOYHO CHOCTLHM, HY OOCTATOYHO MEIJIEHHHM,. DBEICHHEM CHEOMaNbHEX
BOSMYHCHI MORHO NOBHCHTE MOUWHOCTH TapMOHMK ONA&CHOW CeprM IO Ta—
KOl CTeneHu, YTOCH UX HCOOJAPHSYLUEe BO3NeRCTBIE CTajo NpeHespe-
WO MaJHM.

4, PaccMOTLM KOHKpETHHE HpiMepH. [lpennosnoxmma, 4TO olacHO
cep¥eil ABJNAKTCA pU30HAHCH ¢ YacToTaMul OoOpalieHuA

v K _
DBefeM B NpOMexyToK mmHOR 6, Mey MarHWTaMH IIOCTOAHHOE Mal-

HUTHO® TIoNe h BHONB CKOPOCTHM JBHESHIA 4YacTHll. LIOWHOCTH pe30HaH-
cob Wy , 00A3aHHHE BBEISHHOMY IOJE, OYIYT pBBHEK (CM. ,HAIILIMMEe D,

/6/):
¢ h b
?a <HY 27 (3)

wx —

18 TYa/4.R) > 1 (3zecer @/R —OTHOULCHEE pasmepa IyyKa K
papnycy ‘yCKopuTeNR), TaK Kax NLH STOM HYRHO YYUTHEETh IONCpeYHse
K TLACKTODHM YaCTVlIH KOMIOHEHTH BBEISHHOTO 110/,

%) u?ewna (3) BumOM3MEHACTCR IpW OYeHb COJbIliX DHEPTHAX,KOI-



e € H_) ~ CpenHee BAOAH ODOETH YIpABAADEES MATHMTHOE NoJe
YCKOpHTeAd, 3aMeTHM, 9TO0 OPH BBEJGHHEN BOSMYWANUETO MOAA MMEHHD
B IDOMEXYTOK, MOMEOCYH DE30HAHCDB Wk He yOWBADT C DOCTOM

K » BeJWumHA MarEETHOTO mMoas A ZoAZHEA OHTH TaKof,
9TOCH BHOOJIHAJNOCE YCJOBHE:

[we |2 >> [V]

Torma pesomascy Y= K . OyAyT OPOXDIMTHCA AIMACATHYECKH,
C COXpaHeHWeM CTeNeHN HossipuaawEy (mocsie NpoXoRUEeHWs).

Hpm Gonvmmx smeprmax ( ¢ > ¢ ) MOXHO BBOIMTEH B
UPOMEXyTOK DAIMaibHOe MATHMTHOe NoJe, MODANOK TpeCyeMolt Besm-
YHHH KOTOPOTO B = pas MeHmme, 4YeM B CJAy4ae NpPOAoiE—
HOI'0, Do3HEKaomee NpE HPTOM BODTHKANBHO® MCKAREHME 3aMHHYTOMN
OpOHTH MOXeT OHTH CKOMIIGHCHDOBAHO BBEJEHMEM NONOJHUTENBHOTD
IJBJIB&JIZBHDI‘O noAd Ha NDEAGTaNEMX y9aCTKaX C OCHOBHHM BEeDTHRANL—
HEM modeM >/, BuCop Mexny NpSLNOEOHHHME BADHAHTAMY 34BHCHUT OT
0COOSHHOCTER! KOHRDETHOI'0 YCKODMTeNd ¥ coolpaxennii TEXHWYECKOTD
XaparTepa,

O. A ycTpaHeHMA NENOAMDPH3YONErs BAMAHEA DE30HAHCOB

Ve REvs, Ve KX MOXHO BOCHOJAL30BATHCH AHA-
JOTHYHHMA DDHOMAME C TOM OT/ANYHEM, YTO BBOIMMHE B IDOMEXyTOK
IoJd JONXHH OHTH OEDeMeHHHMH, H3MeHAACH ¢ JacToroit, Camskofl

K IDOCHOR YACTH GETATDOHHEX JacTor V, moo Y n)_
OTE NEepeMEeHHHE MOJA MOI'YT BHSHBATH HEReJATENBHEYH pacKauKy
OeTaTpOHHHX Koaedammfl, Onmaxoe TOYHOe DABEHCTEO HACTOT BBOMA-
MOT'0 moJA CeTATDOHHHM He TpedyeTcd; BEMAY KOHOYHOCTH MADH-
HH CIMHOBHX DOSOHAHCOB., Hy=XHO JEWE, YTOON Da3HOCTH YACTOT

OHJIa Mana N0 CPABHEHMID ¢ MOUHOOTHD BBEISHHHX Ta8pMOHMK, Bos-—

e iy

x)
HB-3a NMpeUECCHN B BEDTHKAJBHOM [0Je, KOMISHCAUHA BO3MyNe—
HAA COAHOBOT'O MBHXSHUS He NPOHECXOIHT.

Xx
)B HEKOTODHX YCAOBHAX MOXET OKA3ATBLCA NOCTATOUHHM YBEAHYHTE
MOUHOCTD DE3DHAHCOB C CETATPOHHHMM IP2DMOHMKAME, IIDOCTO BO3-
OyI®s nonepeuHne KoJeCaHMs MydYxa.
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MVIICHNIE OPONTANBHOI'C IBUECHHA MOXEeT OHTH CKOLIIEHCIIpOBGHO, KaK H

X)

B C

¢ciy4ac creliioHarHHX noniek

UTo KacaeTcs HexiHeliHHX pe3cnHancos, To, NLM HeOOXOAMMOCTH,
X IenoJApHsyrlice BANAHIE MOXHO YCTPaHATE GHAJNOTWYHHME CIOCOCaMi.,

6. llpy MeIeHHHX NPOXORICHUAX De30HaHCOB CJAEIyeT, Boolle
roBOLA, NEAHIMATE BO BHUMAHHE CUIXPOTLOHHHE KOJIeCaHuAa PHEe Ik, iH
HE OyIeiu BHech paccMaTrMBaThL STy 3a7a4y Bo Beefl eé mosHOTS, a OI-

TOHKYVMCA YKa38HNEM YCNIOBMIf, KOTTa SHDEKTH 9TOH MONYJALRMN OyIyT
SKCIIOHEHIMANBHGQ MaJH. CorsiacHo padote /6/, mifi ®TOro HEOOXOEMMO
BHIOJIHEHUEe yclorRuit amwadaTHWIHOCTH:

wk|? >> |€c] + 1,4 [We| >> Yy

rne Jr. -yacTOTa CHHXDOTPDOHHHX KOJECGaHuii, A -aMIUmTyna CHHXpO-
TpOHHHX KoseCauuil paccTpoimu &y .

?

7. CymecTByeT ehle OfHa BO3MOKHOCTH NONaBJieHUA S(HEKTOB Ie-—
NoJApH3allK B Iponecce YCKOPEHHMA, OCHOBaHHAA Ha BBENEHMM B IpOME—
XYTOK CHJBHOTG CTALMOHAPHOTO NOJA ( paiMasibBHOTO W [POIONBHOTO),
B KOTOpOM CIMH NOBOpPAQYMBAETCA Ha YI'OJ NOpANKa emii. CorjacHo
oCUAM CBOIICTBAM IMHAMIKZ MNOJADH3aIMM B MEDeMCHHOM N0 HaIpaBJeHUI
noJjie, IBUXEHWE CIMHA OYAeT NpelNCTaBAATE COCOH NpelecCUl BOKpPYT
yCTOHYNROTO MephoIUuYEcKOro HallparaeHuA n(e)= H(e+2%) ( 0 —oGos-
mWeHHHI asmvyT), WMEKIleTc CMHCJI DAaBHOBECHOI'0 HaNpaBIeHMA NOJApY3a-—
wm /7,8/. ﬂoHL‘.&B}IEHHG R u gacToTa mpedeccm ¥ (4UHCHO OGOPOTOR
CIHHA BOKLYr N 3a fepuon o6palieHnd YacTHUH) ABIAKTCA CJOKHHMY
GYHRLMAME BHepTHI, NpWdeM ApOCHAA 9acTh Y WMEHAETCA B OULaHWYSH-
HHX npepeaax /8/. OcoGo BuueneHHOH ABJAETCA CHTYaluA, KOINa CINH
IOBOTAUNBASTCA B NpAMOAMHeHHOM NpOMEXYyTKE BQKDYI' BBEINEHHOTO NOJA
Ha nosoCopoTa. IIpm aToM npoGHas YacTs y Beerza paBHa I/2, Hesa-
BECHMO OT DHEpPIMM, X BCE DE30HAHCH, B TOM 4YHCJE U C OeTaTpOHHHMIE
rapMOHHKaMi, (aKTHYEeCKH CTAHOBATCA HEBOBMOXKHHMM. b mpouecce yCKO-
CeHMA HB.IIpaBJICHIiE} fl OBOJEIMOHAPYET CHOEHHM 00pasoM, HO CTENeHb
NOJMAPK3ANEY Iy4YKa COXpaHAeTCH.

8, IIpi YCKOpCHHE Wil 3aMeIJieHIV YaCTHLl B HaxomuTe ax (ycko-

CETEJAX) SJEKTLOHOB U MOBUTDOHOB HYHHO YYNTHBATH JACTOJADHIYIXEE

x) Cuemyer 3aMeTHTh, YTO BBEIEHHE BHCOKOYSCTOTHOI'O MEBIHUTHOI'O
oJs, C yHOMAHY THMHA nrpatmqemmrm npencTapigeT coO0il JOBOJNBHO
CIOEH}’I‘& TEXHNYCCKYE 38Ia4dy. LDHTH Luome*r, goJice ONTIMAJIBHEN ABRJIACT-
CA CO3naHMe CHCTEeMH, oOeclieurBakiieli CHCTLOC ILOXOXNEeHIle 3a CUST
CKa4YKOoB GeTanoHHHx tiac'mT.




IeHCTBUC KBaHTOBHX (UIYKTYOLILI CLEXLOTDOHHOI'O ﬂ,rz,'fmﬂzrﬂ, KOTOLo¢®
MEKGIMAJIBHO E OGNACTH CHEHOBHY pusoneicor /9-I1/. DTi biientE or-
LaHNYMBAKT CKODOCTE: MLOXOINEH!IA OCHOBHHX pD2B0OHANCOS CINIZY. Lncne-
HHEM KOT'EPDEeHTIHX BO3MYICHINI HETCYUCAGHI Il RICCE CHOCOUMN 00
CYMECTECHHO INONABUTL TAKKE H NCMONALLSYIL-C BO3NEICTLN: CHilkLo-
TLOHIHIOT'O L3Iy YeHIA.

ABTOLH NDHSHATONBUH [ HeOKPHHCKOLT, wa.t <L EIARBY 5. oiie L O~
muy B ilP.JcimeBHYy Sa METRLCC K P8GOLC I OOASSHE. OCCT I LIciid,
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