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1. BBE,nEHHE 

B OHHH npoeKTHpyeTcR ycKOPHTenbH~~ KOMnneKc TR~e
~x HOHOB /YKTH/, npe~Ha3Ha~eHH~~ ~R YCKOpeHHR HOHOB 
BCeX 9neMeHTOB BnnOTb ~0 ypaHa ~0 penRTHBHCTCKOfi 
9Hepi'HH 3 1 4 r9B/HyKnOH Ill. YCKOPHTenbH~tl: KOMnneKC 6y
~eT HMeTb ~BYXCTyneH~aTyiD CTPYKTypy. TiepBaH CTyneHb 
npe~CTaBnReT C060~ TR~enOHOHH~~ CHHXpOTpOH THC Ha 
9Hepi'HID 250 H9B/HYKnOH 1 a BTOpaR CTeneHb - cyuteCTByiD
IItHfi B TIB9 OHHH CHHXpo¢a30TpOH. 

HH~e nepe~HcneH~ HeKOTOp~e napaMeTp~ TH~enoHOHHoro 

CHHXpOTpOHa, KOTOp~e 6y~yT HY~H~ B ~anbHe~WeM. 
MarHHTHaR w.ecTKOCTb B0 p 

MaKCHManbHaH 
Pa~HYC KpHBH3H~ op6HT~ 

B ~HnOnRX p 
MarHHTHoe none B0 

MaKCHManbHOe 
rpa~HeHT B ¢ nHH3aX g¢ 

MaKCHManbH~J:! 

rpa~HeHT B ,n nHH3aX ga 
TIPH HH~eKI.J,HH 

MaKCHManbH~ti 

t!Hcno nepHo~oa p 
t!Hcno ~Hnoneti M 
t!Hcno KBa~pynoneti L 
9¢¢eKTHBHaR ~nHHa ~HnoneO ~BM 
9¢¢eKTHBHaH ~nHHa ¢ KBa~pynoneP. 

9¢¢eKTHBHaH ~nHHa .n KBa~pynonen 
t!aCTOTa 6eTaTpOHH~X KOne6aHH~ 

QJ. 

Qz 

Ha pHc.l 
nOHOHHOI'O CHHXPOTPOHa. 

1,556 TM 
9,874 TM 

7,497 M 

0,2 T 
~.3 T 

1,6 T/M 
10,16 T/M 

1,6 T/M 
10,46 T/M 
16 
32 
48 
1,48 M 

0,36 M 
0,60 M 

4,8 
3,85 

O~HH H3 Ba~He0WHX BOTIPOCOB OTITHManbHO~ pa60T~ yc
KOpHTenR - KOHTpOnb H KOppeKUHH nono~eHHH paBHOBeCHO~ 
op6HT~. Op6HTY y~o6Ho aHanH3HPOBaTb B HOPMHpoaaHH~x 
nepeMeHH~x 121 : 
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cP = r _..J,Ido;~.s_ /1/ 

o Q~ (s) 

3~eCb ~(~ - 6eTa-$YHK~HH TBHCCa. 

I 

2 1-D--c:::J-1 

3 1-C:=:::J-t::::=JII 

4 b.:..r.:-r.-;eDC=>i 
5 ~~.c:=J-f 
6 ~---QIC::J-1 

~~ IS 
II 
1l 

a 

9 h.C-:::::J--c:::Jel 

10 IO===+c:::::J 
11 
12 1------e.f":=:::J-1 

13 1--C:=:::J-C::::Jel 

14 1-C-:::::J---c:::Jel 

15 ~---e:=:J-C:::::J-1 
16 1-----c=:::.J-t 

• CU~HQilbHbiU 311QK'Tp00. 

I KOppeKTupy10U.4UU aun011. 
PHc.l. CxeMa pacnono~eHHH 
3neMeHTOB TH~enoHOHHOrO CHH

•XPOTpOHao 
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PHc.2. ~YHK~HH TBHCa H o6o6~eH

~ Hblli a3HMYT AJIH TH~enOHOHHOrO 
CHHXpOTpOHa. 

Op6HTa onHC~BaeTCH nepHo~qecKHM peiiieHHeM ypaBHe
HHH ~BH}KeHHH npH HanHqHH nHHe:AH~X B03My~eHH~, H 3TO 
peiiieHHe MO~HO 3anHCaTb C ITOMO~biD HHTerpana 

/2/ Q c/J+ 2rr _;;___ r f(t)cosQ(c/J+rr-t)dt, TJ= 
2sinrrG cP 

r~e f(c/J) - <lJyHK~HH, OITHC~BaiO~aH B03My~eHHH • 
HaCTOH~aH pa60Ta nOCBH~eHa CTaTHCTHqeCKOMY aHanH3Y 

H MeTO~aM KOppeK~HH paBHOBeCHOfi op6HT~ B TH~enoHOHHOM 
CHHXPOTpOHe /THC/. 

2. AHCITEPCHR OPEHTW 
MH npe~nonaraeM, qTo B03MY~eHHH, B~3~Baro~e CMe~e

HHe Op6HT~, pacnpe~eneH~ HOpManbHO, qTO OHH CTaTHCTH-

2 

qeCKH He3aBHCH~, HMeroT HyneB~e MaTeMaTHqeCKHe O~H
~aHHH H O~HHaKOB~e ~HcnepCHH. ilpH 3THX ~ony~eHHHX 
OTKnOHeHHe op6HT~ B ~HKCHPOBaHHOfi TOqKe TJ. =TJ(c/Ji) 
HMeeT HOpManbHoe pacnpe~eneHHe c HyneB~ ~aTeMaTH
qecKHM O~H~aHHeM H C ~HCnepcHe~/2/: 

Q Mp fJ3A,I..2 
· )2 2 _l U'f' 

pa!lB 
j=1 

+ 
2 

/3/ 

+ ( Q )2 pa2 ~p gf f3t3 !lc/Jt2 

28
0 

p sin" Q llxg J-=1 2 

B 3TO~ ~opMyne aXB - ~HcnepcHH B03MY~eHH:A MarHHTHOro 
nonH t a u1 - ~HcnepCHH B03My~eHHH B nono~eHHH KBa~
pynone~. rrp~~nonaraeTCH, qTo none B ~Hnonrrx O~Hopo~
Hoe, n;Q. CyMMHPOBaHHe B /3/ Be~eTCH B paMKaX O~HOrO 
nepHo~a; Mp= M/p - KOnHqecTBO ~none~ Ha nepHo~; 
L P = L/p - KOnHqecTBO KBa~pynone:A Ha nepHo~. CTporo 
roBoprr, /3/ BepHo ~nH TaK Ha3~BaeMoro crna~eHHoro yc-
KOpHTenrr (1 « Q « P) , a MIT ~pyrHX YCKOpHTenetl: OHO 
HBnHeTCH TOnbKO npH6nH~eHH~. 

nnrr TH~enOHOHHOrO CHHXPOTPOHa npe~nonaraeTCH, qTO 
aflB= 5 .10-4 8

0
; aflx"" 0,3 MM; afl = 0,2 MM. 0IIIH6KH B 

HaKnOHe ~Hnone~ a =0, 3 Mpa~. i<poMe Toro, 6y~eM npe~-a 
nonaraTb, qTo npHCYTCTBYIDT nOCTOHHH~e napa3HTH~e nonH 
uB =1 rc, a OIIIH6KH Hac~eHHH OTCYTCTBYIDT. ilpH 3THX 
npe~nono~eHHHX MH OTKnOHeHHH Op6HT~ MO~HO nonyqHTb: 

npH HH~eK~HH ax ~ 5 , 2 MM, a z ,. 7 , 4 MM, 
npH MaKCHManbHOM none ax = 3,9 MM, az = 7,6 MM. 

3. CTATHCTHqECKHE CBO~CTBA MAKCHMARbHOrO 
OTKROHEHHR OPEHTbl 

MaKCHManbHOe OTKnOHeHHe Op6HT~ nonyqaeTCH Ka~~ 
pa3 B pa3nHqHo~ ToqKe, H no3TOMY ero pacnpe~eneHHe 
OTnHqaeTCH OT HOpManbHOrO. O~eHHTb CTaTHCTHqecKHe 
CBO:ACTBa MaKCHManb HOrO OTKnOHeHH5I oqeHb Ba}KHO. CHaqa
na C~enaeM HeCKOnbKO 3aMeqaHH~ OTHOCHTenbHO B03My~e
HHfi. KaK BH~HO H3 /3/, HX cyMMapHOe ~e:ACTBHe MO~HO 
OnHcaTb ~YHK~He~ f(c/J). Pa3nO~HM 3TY ~YHK~HID B pH~ 
ct>ypbe: 

AMnnHTY,J:tbl r k • g k 
HO, qTo cneKTp f(c/J) 

/4/ 

-cnyqafiH~e BenHqHH~. B/2/ nOKa3a-
- "6e~:n" c ~HcnepcHe:A: 
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Ta6mn.\a 

CpeAHeKBaApaTH~eCKOe OTKnOHeHHe aMnnHTY~ Op6HT~ B 

THEenOHOHHOM CHHXpOTpOHe 

CneroKeKBSnpaTwqecKoe 
I rapMOHHKa 2 ranMOHHRM 4 rapMOHMKM OTKnOHeHHe aMnnHTYnH 

ITpH HID!9KUHH 5,83 ?,I? 8,64 
ITo X, MM !lpR MaKCm48Jl1,- 4,3? 5,3? 6,?8 HOM IIOJI9 

not. MM 
IIpH RHJK9KUIDI ?,89 9,20 IO,OO 
IIp:a MaKCRMBJil>- 8,0'7 9,38 I0,54 
HOM IIOJI9 

fpaHH~~e 3Ha~eHHH aMIIJlHTY~, KOTOpble He npeBbllllaJOTCH 

C BepOHTHOCTbiD 98% 

ruaHHqHoe 3Ha~eHHe 
2 raDMOHHIUI 4 raTlMOHMRH aMIL1IHTY1lH I ranMOHMRa 

l IIpH RHJK9Kmlli I3,6 I5,6 I4,5 
ITo X, MM IIpH MaKCHMaJlb 

I0.2 II.4 I0,8 HOM frOJIA 

IIpH RHJK9KUID1 20,I 2I,O I?,5 
ITo l• MM llPH MaKCHMa.IIb 20,5 22,0 I?,9 HOM TIOJI9 

2 Mp 6.¢ 2 Lp 6.¢. 2 

a2 = a2 
2pa~B I ,B s ( _:j_ )2 + 2patl.:a:s I ,8~ g~ (--J) 

rk gk (Bop)2 j o=1 j 2" (Bop) 2 j= 1 J J 2" . 151 

llpH c~enaHHblX npe~nono~eHHHX ~H THCa H3 151 cne-
~yeT: 

npH HH~eKIJ.HH no x a;= 0,246.10-7 M, no 
=0,179·10-7M; k 

z - a~ = 
k 

npH MaKCHMaJlbHOM none no X 
a 2 0 , 8 7 • 1 0 -7 M. r 

a 2 = 0 , 13 8 . 1 o-7 M 1 nO Z -
rk 

k B /3/ npH HCCJle~OBaHHH CTaTHCTHqeCKHX CBO~CTB aMnJlH
TY~ op6HTbl yqHTblBaeTCH TOJlbKO O~Ha rapMOHHKa B03My
IIteHH:A C HOMepOM k, 6JlH>Ka:AIIIHM K Q. 3Ta rapMOHHKa ~aeT 
CaMbl:A 60JlbiiiOfi BKJla~ B OTKJlOHeHHe op6HTbl. nnH ropH30H
TaJlbHO:A nnocKOCTH THC sTo 5 rapMOHHKa B03MYIIteHH:A, a 

4 

~H BepTHKanbHO:A - 4 rapMOHHKa. B 3TOM npH6JlH~eHHH 
aMnJlHTy~a op6HTbl HMeeT pacnpe~eneHHe P3neH c ~Hcnep

CHe:A: 

a2 =2( Q2 )2 a2 
A Q2 _ k 2 rk 

161 

HHTerpanbHaH ~YHKIJ.HH pacnpe~eneHHH 

-A 2/a 2A 
cl> (A) = 1 - F(A) = 1 - e , I 7 I 

rge F(A) HBJlHeTCH BepOHTHOCTbiO TOrO, qTO aMTIJlHTy~a 
op6HTbl 6y~eT 6onbiiie A. 

ToqHoe peiiieHHe ~H CTaTHCTHqecKHX CBOHCTB MaKCH
MaJlbHOrO OTKJlOHeHHH MO~HO Ha:ATH, eCJlH yqHTblBaTb ~Be 
rapMOHHKH B03MYIIteHHH C HOMepaMH k H (k + 1) 141 , B 3TOM 
npH6JlH:>r<eHHH 

181 

r~e Ri H R1k+1) BblqHCJlHIOTCH no ~OpMyne 161. nnH TH~e
JlOHOHHOrO CHHXPOTpOHa Mbl 6y~eM yqHTblBaTb 4 H 5 rap
MOHHKH B03MYIIteHHH ~H ropH30HTaJlbHOH TIJlOCKOCTH H 3 H 
4 rapMOHHKH ~H BepTHKaJlbHOH. 

B 3TOM npH6JlH~eHHH BepOHTHOCTb HMeeT aMnJlHTy~y, 
KOTOpaH 60Jlbiiie A: 

R. R . A 9/ In? , n 9 ' 

F(A) = 2y" K K't"l ~ e ·• ' , .. k · .. k+1 ' 191 
R~+ Rt+l "'R~+ R~+ 1 

B 141 TaK>Ke c~enaHa ou.eHKa ~HcnepcHH MaKCHMaJlbHOro 
OTKJlOHeHHH H HHTerpaJlbHOH ~YHKIJ.HH pacnpe~eJleHHH npH 
yqeTe HeCKOJlbKHX rapMOHHK B03MYIIteHHH. ~JlH CJlyqaH TH
~eJlOHOHHOrO CHHXpOTPOHa Mb1 6y~eM yqHTblBaTb qeTblpe 
rapMOHHKH B03MyiiteHHH C HOMepaMH 3,4,5,6. KaK noKasa
HO B/4~yqeT qeTb1peX rapMOHHK B03MYIIteHH~ ~aeT nyqiiiee 
cornacoBaHHe npH6nH~eHHO:A ou.eHKH c pesynbTaTaMH MaTe
MaTHqecKoro MO~eJlHPOBaHHH MeTO~OM MOHTe-Kapno. HMeeM 

a2 " 
::...A..=1+-
R2 2 

0 
r~e 

&2 .. R 2 + R 2 + R 2 + R 2 
0 3 4 6 II 

1101 

1111 
nnH BepOHTHOCTH MaKCHMaJlbHOrO OTKJlOHeHHH Op6HTbl, 60Jlb
IIIero A 

1121 
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B Taon.1 npHBe~eH~ pesynoTaT~ ~H ~HcnepcHH MaK
CHManoHoro OTKnOHeHHH, B Taon.2 - rpaHHqH~e 3HaqeHHH 
aMnnHTY~, KOTOp~e He npHB~aiDTCH C BepOHTHOCTbiD 98%. 

4. MO~EnHPOBAHHE OPBHThl HA 9BM 

TaK KaK B03My~eHHH BHe MarHHTH~X 3neMeHTOB TO*
~eCTBeHHO paBH~ Hynro, TO HHTerpan /3/ MO*HO CBeCTH 
K CyMMe. TaKHM oopa30M 1 MO*HO B~BeCTH cne~yro~ee MaT
pHqHoe COOTHomeHHe, CBH3~Baro~ee OTKnOHeHHe OPOHT~ B 
2N ToqKax c (M + L) B03My~eHH:A 

M+L 
TJ 1 = . I a 11 8 J , 

J .. 1 /13/ 

rPt s rbj s rPt +21T, 

r~e 

/14/ 

r Q/3 8/2 !lrjl 
j j l1B 1 

j 
~H ~Hnone:A c n = 0, 

2 sin~rQ B0p 

8 = 
j 

,.,. ;;!iii - • J 

/15/ 

l -'"' J "J .... '~-' J llx J 
2 sin~rQBo p 

~H KBa~pynone:A. 

qepTa 03HaqaeT ycpe~HeHHe no MarHHTHOMY 3neMeHTy. 
C~enaeM e~e ~Ba saMeqaHHH - ecnu B /13/ asHMYT Mar

HHTHoro 3neMeHTa r/J j < r/J i , TO B cyMMe /13/ MarHHTH~:A 
3neMeHT BXO~HT C a3HMYTOM rPj +~. qTOO~ MO*HO 0~0 
ucnonosoBaTb pesynoTaT~ npuKna~Horo rapMOHuqecKoro 
aHanHsa, y~OOHO TaK B~opaTb Haqano OTCqeTa OOOO~eH
HOrO a3HMyTa, qToo~ a3HMYT~ CHrHanbH~X 3neKTPO~OB 
~aBanHCb B~pa*eHHeM r!J?E "'i ~ , i = 1,2, ••• , 2N. 

~H H3MepeHHH H KOppeKUHH OpoHT~ B TH*enOHOHHOM 
CHHXpOTPOHe npe~araeTCH HCnOnb30BaTb 32 CHrHanbH~X 
3neKTpo~a H 16 KoppeKTHpyro~x ~Hnone:A. Hx pasMe~eHHe 
noKa3aHO Ha pHc.1. 

OpoHTa THCa o~a CMO~enHpOBaHa npH nOMO~ 9BM. 

3~eCb ~ paCCMOTPHM pesynbTaT~ pacqeTOB TOnbKO ~H 
ropH30HTanoHo:A nnocKOCTH. K eepTHKanoHO:A nnocKOCTH 
BepHeMCH non03*e• ~H MO~enHpOBaHHH OpOHT~ HCnOnb30Ba
nOCb MaTpHqHoe COOTHOmeHHe /13/. B03M~eHHH f1Bj H !lxj 
HMeroT HOpManoHoe pacnpe~eneHHe c Hynes~ MaTeMaTuqec
KHM O*H~aHHeM H C O~HHaKOB~H ~HCnepCHHMH. ~H HX sa-

6 

X{MM) 

4 

2 

-z 
-4 

X{MM) 

8 

PHc. 3. Mo,D;e.rmposaHHe op6HTbl THCa a ropH30HTanbHOH nJIOCKoc

TH: a/ KpHBaH J-op6HTa, CBH3aHHaH C ,D;HITOnHMH, 2-op6HTa, 

CBH3aHHaH C KBa.n;pyrronHMH; 6/ CYMMapHaH Op6HTa, Bbl'llHCneHHaH 

ITO 32 TO'l!KaM, ITYHKTHpOM ITOKa3aHa Ta JKe Op6HTa, Bbl'llHCneH

HaH ITO 96 TO'l!KaM. 

~aHHH o~na ucnonhSOBaHa nporpaMMa-reHepaTop nceB~o-
cnyqaP.H~x queen RANDU H3 naKeTa npuKna~H~x nporpaMM 
SSP cl>HP~ IBM. PesynhTaT MO~enupoBaHHH ~H ropH30H
TanoHO:A nnOCKOCTH noKa3aH Ha PHC.3. 

5. KOPPEKUHH OPBHThl "BEAM-BUMP" -METO~OM 

H~eH "beam-oomp" -MeTO~a COCTOHT B TOM, qTOO~ 

npH nOMO~H Tpex KOppeKTOPOB noKanbHO CKOppeKTHpOBaTb 
opGHTY B CHrHanbHOM 3neKTPO~e, pacnonOJKeHHOM Me~y 
3THMH TpeMH KOppeKTOpaMH. ~pyrHMH CnOBaMH, CTaBHTCH 
cne~yro~e ycnoBHH: 

7 



X lollol .. 

-z 

PHc. 4. KoppeK~HH op5HTbl "beam-bump" -MeTogoM B ropH3oH

TaiTbHOH ITnOCKOCTH. 

x(¢c3 ) = -x m ' 

/16/ 
x(¢ < ¢ 1 • ¢ > ¢3 ) = x'(¢ < ¢1 • cP > ¢3 ) = 0 

EcnH TIPHMeHHTb "beam-bump" - MeTO~ HTepaTHBHO, Ka*
~fi pa3 nepe~BHraHCb BnpaBO Ha O~HH KOppeKTOp H O~HH 
CHrHanbH~~ 3neKTPO~, TO ~ MO*eM CKOppeKTHPOBaTb Op-
6HTY TIO BCeMy nepHMeTpy YCKOPHTenH. 

B/2/ ~aiDTCH ypaBHeHHH, KOTOp~e TI03BOnHIDT B~HCnHTb 
CHny KOppeKTOPOB B 06~eM cnyqae npOH3BO~bHO pacno
no*eHH~X KOppeKTOpOB H CHrHanbH~X 3neKTPO~OB. Ha yc
KOPHTenHX CHrHanbH~e 3neKTpO~ /C9/ '!aCTO pacnonO*eH~ 
O'!eHb 6nH3KO K COOTBeTCTBYID~HM KOppeKTOpaM. ITpH6nH3H
TenbHO TaKO~ cnyqa~ HMeeM B TH*enOHOHHOM CHHXpOTPOHe, 
r~e C31 pacnono*eH otieHb 6nH3KO K M1· Mano H pac
CTOHHHe Me*~Y C3 4 H M 2 , Me*~Y C3 6 H M 3 H T.~. B 
3TOM cnyqae He06XO~HMaH CHna TpeX KOppeKTOpOB ~aeTCH 
COOTHOllieHHHMH 

81 
'11m 

2 sin 11Q sin Jl. 12 

82 
sin(JJ.12+J1.23 ) '11m 

sin lit 2 sin JJ.23 2 SiMQ 
/17/ 

83 
'11m 

2 sin rrQ sin Jl. 23 

3~eCb '11m - HOPMHpOBaHHOe OTKnOHeHHe op6HT~ B CHrHanb
HOM 3neKTpO~e; Jl.l 2 - Ha6er ~a3~ 6eTaTpOHH~X KOne6a
HHfi H3 M 1 Ha M2 JJ. 23- Ha6er ~a3~ 6eTaTpOHH~x KO
ne6aHH~ H3 M 2 Ha Ms . 

8 

/18/ 

B THCe nepBaH TPO~Ka o6pa3oBaHa 1\a 1 , 1\a 2 , 1\a 3 . C HX 
TIOMO~biD ~ c~enaeM nOKanbHYID Op6HTY B C34 paBHO~ HYniD. 
Cne~yw~aH Tpo~Ka o6pa3oBaHa M 2 , M 3 , K~ 4 -ITpH noMo~H 
3THX Tpex KOppeKTOpOB ~ noKanbHO TIPHBO~HM K HYniD Op-
6HTY B C3e H T.~. Pe3ynbTaT KoppeK~HH ~aeTcH Ha 
PHC. 4. BH~Ho, 'ITO B 30He C32 H C33 nonytiHnacb He 
O'!eHb XOPOlliaH KOppeK~HH. 9TO CBH3aHO C TeM, 'ITO B 3TOH 
30He KoppeKTOP~ pacnono*eH~ HepaBHOMepHo.B~a npo~ena
Ha ~OTIOnHHTenbHaH nOKanbHaH KOppeK~HH B 3TO~ 06naCTH -
npH noMo~H K~ 1 , M2 H K~ Tenepb cTpeMHnHCb c~enaTb 
op6HTY B C33 paBHofi Hynw. Pe3ynbTaT 3TO~ ~ononHHTenb
HO~ nOKanbHO~ KOppeK~HH TIOKa3aH Ha pHC.4 TIYHKTHPOM. 

qT06~ OXapaKTepH30BaTb 1 HaCKOnbKO XOpoma KOppeK
~HH Op6HT~, BBe~eM TepMHH "Ka'!eCTBO KOppeK~HH 11 K. Jlo
rH'!HO onpe~enHTb ero cne~yw~HM o6pa3oM: 

K = vM(x~op. ) 
/19/ 

V M (x teKop. ) 
r~e - x HeKOp. - HeCKOppeKTHPOBaHHaH Op6HTa; x Kop. -
CKOppeKTHPOBaHHaH Op6HTa, a M 03Ha'!aeT MaTeMaTH'!ec
KOe O*H~aHHe. AnH paCCMOTpeHHO~ Ha PHC.4 KOppeK~HH 
"hP>Un- hnmn" - MP'J'()TT()M !l: -1 ? ~ -

Ba*HO TaK*e O~eHHTb MaKCHManbHYID CHny KOppeKTH
pyiD~X ~HTIOne~. AnH paCCMOTpeHHO~ Ha PHC.4 KOppeK~HH 
"beam-bump" - MeTO~OM OHa COCTaBHna ~B e~S 

=94 rc·M. 9TO 03HatiaeT, 'ITO ecnH B~6paTb ~nHHY KOp
peKTHPYID~HX ~Hnone~~s=25 CM, 6y~eT HY*Ha ~Be=380 rc. 

6. KOPPEKUHH OP~HTW rAPMOHHqECKHl1 METO~OM 

Ha~~eM CHatiana rapMOHH'!eCKH~ cneKTP op6HT~. TaK 
KaK op6HTa 3a~aHa He aHanHTH'!eCKH, a CBOHMH 3Ha
qeHHHMH B CHrHanbH~X 3neKTpO~aX, T.e. 2N 3Ha'!eHHHMH, 
TO He06XO~HMO HCTIOnb30BaTb KaKO~-HH6Y~b H3 MeTO~OB 
npHKna~Horo rapMOHH'!ecKoro aHanH3a 15,61. 

06~HO K03~~H~HeHT~ ~ypbe annpOKCHMHPYIDT K03~~H
~HeHTaMH BeccenH: 

l 2N 
U

0 
I 71. , 

N i=l I 

1 
uk = N ~ 71. cosk¢ . 

/20/ 

v = .!.. 
k N 

i= 1 I I 

2N 
I 71 i sink¢ 1 i= 1 

(k = 1,2, ••• ,N) , 

(k = 1,2, ••• ,(N-1)). 

9 



Bo opoHTa qacTO MeHHeT CBOn 3HaK, npHonH3HTenbHO 
2Q pa3. Ko3~~H~HeHT~ BeccenH, KoTop~e, c ~pyron Toq
KH 3peHHH, HBnHIDTCH npHMeHeHHeM ~OPMY~ Tpane~Htt ~nH 
B~HcneHHH HHTerpanOB 1 BXO~H~X B B~a~eHHH ~H K03~
~H~HeHTOB ~ypbe npH •HeoonblliOM KOnHqecTBe TOqeK, oy
~YT~aBaTb He oqeHb XOPOlliHR pe3ynbTaT. 

nyqmHn pe3ynbTaT, B cnyqae Kor~a KPHBaH qacTo Me
HHeT CBOa 3HaK, ~aeT MeTO~ pa3p~BOB, B 3TOM MeTO~e 
~H B~HCneHHH npHonH~eHHOrO 3HaqeHHH K03~~H~HeHTOB 
~ypbe HCnOnb3YIDTCH 3HaqeHHH pa3p~BOB ~YHK~HH H ee 
npoH3BO~H~x. EcnH annpoKCHMHPOBaTb ~YHK~HID noMaHon 
nHHHe~, npoxo~H~ea qepe3 3a~aHH~e ToqKH, To MeTo~ 
pa3p~BOB ~aeT ~fl npHonH~eHHOrO 3HaqeHHH K03~~H~HeH
TOB ~ypbe 

N 2N 2 
Uk=- l !!.. 7jj cosk¢ J , 

tr2k2 j = 1 

_N_ 2N 2 
vk =- l !!.. 7j J sink¢ J 

rr2k2 J = 1 ' 
1211 

r~e 

!J,.2 7j 
J = 71J+ 1- 27j j + 7jj-1 1221 

Mo~Ho ~oKa3aTb TaK~e, qTo. 

u k v k Sln trk/~N ~ 

U Beccenb v Beccenb = K2 = ( I ) 1231 
k k rrk 2N 

EcnH annpoKCHMHPOBaTb ~YHK~HID ~yraMH napaoon, npo
xo~H~HX qepe3 3a~aHH~e TOqKH, TO MeTO~ pa3p~BOB ~aeT 

N N-1 N2 N 
U k .. -2-"2'-'-k-2- J ,::1 !!.. 4 712J cosk¢2J + rr 2k s J !-1 (6.2 712J+1-6.2 712J-1 )sink¢2J ' 

1241 
N N-1 4 N N 

vk = 2tr2k2 J:l!!.. 7j2j sink¢2J- ~r2k8 j!i (6.271BJ+1 !J,.2712j-l)cosk¢2j' 

r~e 

!!.. 4 
11 2J = 11 2J+2 - 41121+ 1 + 611 2J - 471 21_ 1 + 11 2J_2 I 2 5 I 

MO~HO nOKa3aTb 1 qTo B 3TOM cnyqae 

uk v 
k = K ., secrlL ( sinrtk/2N ) 8 1261 

uBeccenb V Beccenb 8 2N rrk/2N 
t k 

EcnH annpoKCHMHpoBaTb ~YHK~HID ~yraMH KYoHqecKHX na
paoon, npoxo~H~Hx ·~epe3 3a~aHH~e TOqKH, TO MeTo~ pa3-
Pb1BOB ~aeT 

10 

3N 
8 2! .. 4 -~. N

2 2,! ( .. 2 .. 2 ) . k.l. 
A = -- ""' u 71. cask'~'.--- ""' u 71J+ 1 -u 71 J-1 sm '~-'J· , 

k k 4rr 4 J=1 J J ~r 2k 8 J=1 

~ 8 2N 
4 

N 2 2N 2 2 . 
Bk .. -:7-z- l !!.. 71J sink¢J- S2 l (6. 11.+1 -6. 71J-l )smk¢J 

1271 

lt'\7~ j=l k 1T j=l J 

Mo~Ho noKa3aTb, qTo B 3TOM cnyqae 

Ut 1281 Vk 
---c::----- = K = 

U Beccenb V Beccenb 
k k 

3 ( sin rrk/2N ) 4 • 

1 + 2cos 2TTk/2N TTk/2N 

Ko3~~H~HeHTbl Kl'K2 
Taon.3. 

H K 8 npH 2N= 32 npHBe~eH~ B 

Pe3ynbTaTbl rapMOHHqecKoro aHanH3a opoHTbl ~aHbl B 
Taon.4 H 5. B 3THX TaonH~ax TaK~e npe~cTaBneHbl 3Haqe
HHH K03~~H~HeHTOB ~ypbe, B~HCneHHblX Ha OCHOBe cy
~eCTBYID~X B YCKOPHTene B03My~eHHn, neno B TOM, qTo 
npH MO~enHpOBaHHH KOppeK~HH Mb1 TOqHO 3HaeM BCe B03-
MY~eHHH, H 3TO n03BOnHeT C HX nOMO~biD B~HCnHTb cneKTp 
OpoHTbl. H3 Taon.4 H 5 cne~yeT, qTo OCHOBHble 4,5 H 6 
rapMOHHKH OpOHTbl nyqme BCero npe~cTaBnHIDTCH MeTO~OM 
pa3pb1BOB C annpOKCHMa~Hea KPHBOR ~yraMH napaoon. AMn
nHTY~Hbla cneKTp OpoHTbl noKa3aH Ha pHc.5. 

Ta6mu~a 3 

Ko:lcWIHI..\HeHTbi nepeBoAa K 1 , K 3 
H K4 npH 2N =32 

K IS K3 K4 

I. 0,997 1,000 I ,000 

2. 0,987 1,000 1,000 

3. 0,97! I,OOO 1,000 

4. 0,950 1,000 0,999 

5. 0,922 I,OOO 0,998 

6. 0,890 r ,oro 0,9% 

7. 0,852 !,020 0,992 

8. 0,8II 1,030 0,986 

9. 0,76() 1,060 0,974 

IO. 0,7!8 !,090 0,954 

B rapMOHHqecKOM Me-
Tone KOPPeKUHH OPOHTbl/2,7/ 
CHaqana Ha ocHoBe noKa3a
HHR 2N CHrHanbHblX 3neKT
pO~OB B~HCnHIDT npHo
nH~eHHOe 3HaqeHHe nepBblX 
N rapMOHHK opoHTbl u 0 , 

uk 

"" 

I V k : 

~+ 
2 

+ l (u kcosk¢ + v k sink¢). 
k=l 

1291 

nnn 3TOrO HCnOnb3YIDT Ka
KOa-HHOY~b H3 OnHCaHH~X 
B~e MeTO~OB. Ha OCHOBe 
nepB~X rapMOHHK OpOHT~ 
B~HCnHIDTCH nepBble rapMO
HHKH B03My~eHHn. TIOKa3~

BaeTCH /2/, qTo rapMOHHKH 
opoHTbl 1291 H rapMOHHKH 
B03MY~eHHR 141 CBH3aH~ 
COOTHOllieHHHMH 

In 



6 
5 
4 
3 

2. 

/30/ 

P11c. 5. AMnJIHTyp;Hblll cneKTP op6HTbl. 

Terrepb CHny KOppeKTHpyro
mnx ~nrrone~/nx KonnqecTBO 
K "' 2N I BbJ'.IHcnHIOT TaK 1 qTo-
6~ OHH C03~asann rapMOHHKH 

L-L-~~~~-L-L~~~----TO~ ~e aMrrnHTY~ 1 HO ITPOTH-
1 2. 3 4 5 6 1 8 9 K sorrono~Horo 3HaKa: 

1 "'" f BC /1¢ l = f 0' 2tr i = 1 i i 

1 2N 
f uc cosk¢. 11¢. /31/ l = fk (k = 1,2, ••• ,N) , 

21T i= 1 I I I 

1 2N 
fBC sink¢. /1¢. l gk (k = 1,2, ••• , (N -1)). 

21T i= 1 I I I 

3~eCb /1¢ - a3HMyTanbHaH ~nHHa KOppeKTOpOB H Ha rrpaK
THKe /1</J i << 21T, TaK qTQ HHTerpan~ 1 BXO~HmHe B B~pa~eHHH 
~nH K03¢¢HUH8HTOB ¢ypbel XOPOlliO BbJ'.IHCnHIDTCH ITO ¢OpMyne 
Tparreunn: 

8 BC = ___ Q ___ f BC /1¢. • 
1 2 sin~rQ 1 1 /32/ 

12 

Ta6JIHQa 4 

KOCHHYCHble K03clxllHQMeHTbl, X J0-4 M 1/2 

.liJf 3Hat~eHMe, Koa<MJH- JlOMBHM: Ilapa60JI8 Ky6neciUUI rapMo. BWIHCJreH- IlHeHTbl JrHHBR napa60JI8 HMKM soe no EecceJUI 
B03MYme-
HHRM 

o. 2,320 2,390 2,390 2,390 2,390 
I. 0,6CY7 0,553 0,546 0,553 0,553 
2. 0,486 0,499 0,484 0,499 0,499 
3. I,970 2,020 I,920 2,020 2,020 
4. -4,020 -4,000 -3,760 -4,000 -4,CY70 
5. 5,770 5,8!0 5,!70 5,870 5,790 
6. I,OIO 0,968 0,825 o.~7 0,960 
7. -I, 960 -!,990 -I,6IO -2,050 -I,9f>O 
8. 1-0,544 -0,484 -0,3?I -0,5!3 -0,4?I 

Ta6JIHQa 5 

CHHYCHble K03clxllHQHeHTbl, X IQ-4 M 1/2 

Jf.lf> 3Hat~eHHe, Ko&ppM- JlOMaHM: 1Iapa6o.na Ky6JAeCKM: 
rapMO BWIMCJieH- IlMeHTH JIHHH.fl nana60.1ra 
HHKM HOe ITO Eecce.ll.fl 

B03MYme-
HHRM 

I. !,550 I ,600 I,580 I,600 I,600 

2. !-3,990 -4,060 -3,940 -4 '()f)O -4,060 

3. -I,2IO -I,I30 -I,CY70 -I,I30 -I,I20 

4. 1-0,829 -0,7?I -0,7II -0,7?I -0,769 

5. 26,000 25,600 22,800 25,8f>O 25,500 

6. I' ()()Q I,O?O 0,9!2 I,090 I,060 

7. -0,75I -0,846 -0,68f) -0,8?I -0,834 
8. -0.~75 -0,2?I -0,207 -0,287 -0,264 

13 



-1 

-4 

PHc.6. Op6HTa THCa B ropH30HTanbHOH rrnocKOCTH, cKoppeK
THpoaaHHaH rapMOHHqeCKHM MeTOgOM, 

Pe3ynbTaT rapMOHHY:ecKOH KOppeKUHH opoHTH THCa a 
ropH30HTanbHOH nnocKOCTH noKa3aH Ha pHc.6. KaY:eCTBO 
KoppeKUHH opoHTH, B~HcneHHoe no /19/, K= 8%. MaKcH
ManbHaR CHna KOppeKTOpOB ~Bc~S= 70 rc·M, Y:TO ,naeT npH 
~s ~ 25 CM ~Be= 280 rc. 

7 . KOPPEKUH5I OPEHTbl ~HHAMHqECKHM METO~OM 

B pegynbTaTe H3MepeHHR opoHTH CHrHanbHHMH sneKTpO
,naMH MH y3HaeM ee OTKnOHeHHe B 2N TOY:KaX. Oomee KOnH
Y:eCTBO B03MymeHHt'i (M + L), KaK npaBHnO, HaMHOrO oOnbiile 
KonHY:ecTBa CHrHanbHHX sneKTpo,noa - M + L > 2N. Tor,na 
MH He Mo~eM peiilHTb /13/ OTHOCHTenbHO cymecTBY~InHX 
B03MYineHHH. H3 3TOH CHCTeMH ypaBHeHHH MH MO~eM TOnbKO 
BHpa3HTb 2N B03MymeHHH Y:epe3 noKa3aHHR CHrHanbHHX 
sneKTpO,nOB H OCTanbHHX B03MYineHHfi. TaKHM o6pa30M, MH 
HMeeM cnyY:aH KOppeKUHH B ycnOBHflX Heonpe,neneHHOCTH. 

H3-3a CBOHCTBa OpTOrOHanbHOCTH TpHrOHOMeTpHY:eCKHX 
¢YHKUHH y,nooHee BHpa3HTb OpoHTY Y:epe3 pR,n ¢ypbe /29/. 
llyCTb ~I, i= 1,2, ... ,2N,- H3MepeHHHe CHrHanbHHMH 
sneKTpO,naMH OTKnOHeHHR OpOHTH. Tor,na MO~HO 3anHCaTb 

"o "" ~ . = - + I (uk cosk¢ 
1 

..- v k sink¢ 1 ), i c 1,2, .... 2N • 
1 2 kc 1 

/33/ 

H3 3THX ypaBHeHHH MH MO~eM BHpa3HTb nepBHe NK03¢
¢HUHeHTH <I>ypbe u 0 , U 1 , ••• , UN' v 1 , • • ·, V(N- 1) qepe3 
OTKnOHeHHR ~I H BHCIIlHe rapMOHHKH opoHTH. llpe,nnonaraR, 
Y:TO CHrHanbHHe sneKTPOnH paccTaBneHH paBHOMepHO no 
nepHMeTpy YCKOPHTenR, TO eCTb Y:TO cPi=2rr/2N, H3 /33/ 
MO~HO nonyY:HTb 

14 

"" 
u 0 ~ U 0 - 2 I u eNJ 

J= 1 
/34/ 

PaaHoaecHaR opoHTa RBnReTcR cyMMOH op6HT,CBR3aHHHX 
C B03MytneHHRMH B ,nHnOnRX H KBa,npynonRX ~(B+g) H C KOp-

peKTOpaMH ~ BC : 
/35/ 1J = 1J B + 1J 1 + 1J BC ,.. 11 (B+g) + ~ BC • 

Onpe,nenHM KPHTepHR KaY:eCTBa KoppeKUHH opoHTH 

¢YHKUHOHanOM 
21T 

q = _1 ( 7J2(¢)d¢ /36/ 
2rr 0 

9THM BHOOPOM KPHTepHR KaY:eCTBa MH no_nqepKHBaeM, 
Y:TO Ba~HO CKOppeKTHpOBaTb opoHTY no BC9MY nepHMeTpy, 
a He TOnbKO B CHrHanbHHX sneKTpo,naX. 

TaK KaK opoHTa RBnReTCR cnyqafiHOH ¢YHKUH9H Oooo
meHHOrO a3HMyTa, TO /36/ HY~HO YTOY:HHTb, B3RB MaTe
MaTHY:9CKOe O~H,naHHe: 

21T 
q = M(_L f7J 2 (c/J)d.p). 

2rr 0 

/37/ 

~anee MH noKa~eM, Y:TO, HCnOnb3YR CBOHCTBa opoHTH 
H B03Mytn9HHH, MO~HO CB9CTH q K ¢YHKUHH OT noKa3aHHH 

•• _,... -··- ..,,_~_,...,.,,....,...~,....n 
~· ....,. -••til• .... -l:'lr'-'"'"'--r-- • 

- ___ .. _____ _ 
WJ&~.n. ~ .t-''-'"'""V£.1 

HMeeM 
21T 

..! ( "2(¢) dcP 
u2 .. 

- _Q_ + I. (u 2 + v 2 ) 
2 k=1 k k 

IT 0 

(B+g)2 
- [ u 0 

2 
UBC2 oo /38/ 

+ 2v(B+g) yBC )] + [ _o_ + I, (uBC2+yBC2)] = I, + I, + I, . 
k k 2 k -=1 k k 1 2 s 

AnnpOKCHMHpyeM nepaHe N rapMOHHKH aosMytneHHOH op
oH~ K03¢¢HUH9HTaMH EeccenR. HcnOnb3YR /34/, MO~HO 
sanHcaTb 

ua N-1 u2 N-1 
I.

1 
.. [_..!!.+I. (U~+ V:>+ _Q_] +[-U0 S 0 + I. (-2UkSk-2VkRk)-

2 k~1 2 k-1 /39/ 

s2 N-1 u2 

- UNSN]) + [ _Q_ + I. (Sk2 + R:) + g2- J + v (NB+g)2 + 
2 k= 1 N 4 

"" (u(B+g)2 + v (B+g)2 )] = I. + I.b + I. c , 
k k & + I. 

k•N+1 
15 



BC N-1 
l:2=[Uouo +2k,!-1(Uku~c+Vkv:c)+~u~C] + 

N-1 
+[2v(B+g)v 80 -u80 S -2 I (u 8 Cs +v 80R )-2u 8 Cs] 

N N 0 0 . k=1 k k k k N N + I 40/ 

+ [ 2 i (u(B+g)u BC + v<B+g)vBC)] = I. +I. +I 
k=N+ 1 k k k k d e r . 

"" (B+ g) 
so = 2 I u 2Nj 

j= 1 

"" (u<B+g)+ u<B+ g) 
sk I ) ' 

j= 1 2Nj-k 2Nj+k 
/41/ 

Rk = 

00 

I (-v (B+g) + v (B+g)) 
j=1 2Nj-k 2Nj+k' 

"" u (B+ g) s ~ I . 
N 

j = 1 (2j+1)N 

HCTIORb3YH TOT ~aKT, qTO B~~lliHe rapMOHHKH B03My~eHHOH 
oooHTbl CTnTUCTuuPrJ(u upq;:,"RuruMJ...t "'! !-!""e!':''!'· ~!,'."!e!:!~~ •• ...,_ 

TeMaTHqecKHe O*H~aHHH, MO*HO nonyqHTb 

M(Ib) = M(Ie) = M(l:r) = 0. 

MO*HO noKa3aTb TaK*e, qTO 

M(I c) = 4 I ( Q2 ) 2 0 ' 
k=N+ 1 Q2- k 2 

r~e qep
1

e
3

3 0 o6o3HaqHnH ~HcnepCHffi B03MY~eHHfi /5/. 
H3 0/ H /32/ cne~yeT, qTo 

r~e 

u k = c I 8 cosk</>
1
. , 

k i I 

v = c I 8 
k k I I 

Tor~a, HCTI0Rb3YH /20/ H /44/, MO~HO nonyqHTb 
2N K 
l: I A 11 8 BC 

a p= 1 <r= 1 pq p q 

·16 

/42/ 

/43/ 

/44/ 

/45/ 

/46/ 

N-1 
+ 2 I c k cosk(</>P - 4> ) + cNcosN</> cosN¢. ). 

k=1 q p q 
/47/ 

/44/, MO*HO TaK*e nonyqHTb Hcnonh3YH 
K K 

I = I I. 
BC BC 

Bqr 8 q 8 r 
/48/ 

s q= 1 r=1 
r~e 

c2 "" 
Bqr = - 0- + I. c 2 cosk(</> -4> )= cosQI<I> -4> I + 

2 k= 1 k q r q r 
/49/ 

HaKOHeu, cornacHo npHKna~HOMY rapMOHHqecKOMY aHanH3Y 

I =.!.. ~ ., 2 /50/ 
a N I= 1 I 

0KOHqaTeRbHO MH KPHTepHH KaqecTBa HMeeM 

/51/ 

Koa~~HUHeHT~ Apq H B qr ~affiTCH 14 I 1 H 1 4'j 1. .t:S 9THX 
~OpMynax </>p - a3HMYT~ CHrHanbH~X aneKTPO~OB, a <f>q 
H </> r - a3HMYT~ KOppeKTHPYffi~HX ~Hnonefi. 

CHna KOppeKTOpOB onpe~enHeTCH H3 yCROBHH MHHHMYMa 
q. 9TO ycnOBHe Be~eT K cne~yffi~eH CHCTeMe ypaBHeHHH: 

K BC 2N 2 I. B 8 =- I. A 11 (s = 1,2, ••• ,k). /52/ 
pal sp p p=1 ps P 

EcnH BBeCTH MaTpH~ B = l B IJ I H A =I A .J I H BeK-
TOP~ KOppeKUHH ~BC H TIOKa3aHHH ~aTqHKOB 

1 

fi, TO /52/ 
MO*HO 3anHCaTb B MaTpHqHOH ~OpMe: 

2BB 80 =-ATfi. /53/ 

CHMBOR T 03HaqaeT TpaHCTIOHHPOBaHHe. 

BBe~eM MaTpHUY 

R .. - J.. B-1 AT . 
2 

/54/ 

MaTpHUa R 3aBHCHT OT a3HMYTa CHrHaRbH~X aneKTpO~OB 
H KOppeKTHPYffi~HX ~Hnone~ , H MH ~aHHOrO ycKOpHTenH 
OHa MO*eT 6~Tb B~HCReHa ~0 Haqana KOppeKUHH. 

17 
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Puc. 7 • KoppeK~H.II op6HTbi ~HHaMHt:~eCKHM MeTo~oM KOppeK~HH. 

He06XO~HMaR CHna KOppeKTOPOB TOr~a onpe~enneTCR 

MaTpHqH~ paBeHCTBOM: 
... Be ... 
8 =R·71· /55/ 

PesynbTaT MO~enHpOBaHHR ~HHaMHqeCKO~ KOppeK~HH 
op6HT~ THCa B ropHsOHTanbHO~ nnocKOCTH noKasaH Ha 
pHc.7. 

KaqecTBO KOppeK~HH OpOHT~, B~HcneHHOe no /19/, 
K=3,8%. MaKCHManbHaR CHna KOppeKTOPOB 1\Bc/\s "" 64 rc·M, 
qTO ~aeT npH 1\s = 0,25 M 1\Bc=-255 rc. 

8. KOPPEKUHH B BEPTHKAnhHO~ rrnOCKOCTH 

B~a TaK~e CMO~enHpOBaHa KoppeK~HR OPOHT~ B BepTH-
KanbHO:A nJIO~Knru·ru J..t;::tu~n~u;:aa f""\nF'urr~ ,...,.,.....,..,_ .............. - .................... _. ··-------·- -v-·---,-· ... _,....._ ....... 1:'-~'"""' ....... ,. ...... ..,"" o~..a'-4 

9BM, noKa3aHa Ha pHc.8. ,I:lnR Hee M(Z 2 ) .. 16, 2 MM2. 

B BepTHKanbHO~ nnOCKOCTH op6HTa 6~a CKOppeKTHpO
BaHa TOnbKO ~HHaMHqecKHM MeTO~OM. PesynbTaT MO~enH-

2. 

18 

8 

Puc.B. Hat:~anbHa.II op6HTa T.II~enouoHHoro CHHXPOTpoHa s sep
THKanbHOH UITOCKOCTH. 

poBaHHR KOppeK~HH ~aH Ha pHC. 9. B STOM cnyqae ~OCTH
raeTCR KaqeCTBO KoppeK~HH op6HT~ K=2,5%. MaKCHManbHaR 
ct-tna KOppeKTOpOB 1\B cl\s = 4 7 rc ·M, qTO ~aeT npH 1\s = 
=25 cM /\Be= 188 rc . 

l(MM) 
3 
2 

-I 

-2 
-3 

Puc.9. Op6HTa s sepTHKanhHOH nnocKOCTH, cKoppeKTHposaHHa.II 

~HaMHt:!eCKHM MeTO~OM. 

nHTEPATYPA 
1. Ban~HH A.M. H ~P· OHHH, 9-11796, nyoHa, 1978. 
2. nHHeB n. OHHM, 9-12479, nyoHa, 1979. 
3. Strolin P. CERN/ISR-TH/68-4, Geneva, 1968. l 

8 4. Gluckstern R.L. Particle Accelerators, 1978, vo . , 
p. 203. 

5. XeMHHr p. B. qHcneHH~e MeTo~. "HayKa", M., 1968. 
6. cepeopeHHHKOB M.r. rapMOHHqecKH~ aHanHs. orH3-roc-

--------- u 1 OAQ 
.i.CA¥1-=>,U.c....&."- I .A..t. • I ..A.""" ..... • 

7. Resegotti L. CERN/ISR-MAG/68-30, Geneva, 1968. 

PyKOnHCb nOCTYnHna B H3~aTenbCKH~ OT~en 
30 HIDHR 1982 ro~a. 
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HET n" nPOBEnOB 8 BAWEA B"BnHOTEKE? 
8bl MOllteTe nOJIY'IMTb no nO'ITe nepe'IMCJieHHble HMllte KHMrM, 

eCJIM OHM He 6biJIM 38K838Hbl paHee . 

A13-11182 

t¥i-11574 

A3-11787 

A13-11807 

A1,2-12036 

A1 ,.l-12450 

All-80-13 

A4-80-271 

A4-80-385 

A2-81-543 

A10,11-81-622 

A1,2-81-728 

A17-81-758 

A1,2-82-27 

P18-82-117 

TPYAW IX He•AYHapoAHoro CHHno3HyHa no RAePHOH 3neKT
PDHHKe. BapHa, 1977. 

TPYAW H~AYHBPDAHOro CHHno3HYHa no H36paHHWM npo6ne
HaM CTaTHCTH~eCKOH HeXaHH~H. l!y6Ha, 1977. 

C6opHHK aHHOTa4HH XV co•~aHHR no RAepHOH cneKTpocKo
nHH H TeOpHH RApa, l!y6Ha, 1978. 

TPYAW III H~AYHapOAHOH WKOnw no HeHTPDHHoH ~3HKe. 
Anywu, 1978. 

TPYAW III He~AYHapoAHOro coae~aHHR no nponop4HoHan~
HWM H APeH~8WH Ka..epaH, l!y6Ha, 1978. 

TPYAW VI BcecooaHoro coae~aHHA no ycKOPHTenRH 3apR
•eHHWX ~aCTH4, l!y6Ha, 1978 /2 TOMa/ 

TpyAw V He•AyHapOAHOro ceHHHapa no npo6neHaM ~aHKH 
BWCOKHX 3HeprHH. l!y6Ha, 1978 

TpyAw XII He•AYHaPDAHOH wKonw MOnoAwx y~eHWx no ~HaHKe 
BWCOKHX 3HeprHH . npHMOPCKO, HP6, 1978 . 

TPYAW VII Bcecoo3Horo coae-aHHR no ycKOPHTenRH aapR
•eHHWX ~aCTH4, l!y6Ha, 1980 /2 TOMa/ 

TPYAW pa6~ero coae-aHHR no cHcTeHaM H HeToAaH 
aHanHTH~eCKHX BW4HCneHHH Ha JBH H HX npHMeHeHH~ 
8 TeopeTH~eCKOH ~3HKe, • l!y6Ha, 1979 

~ 

TPYAW He•AYHaPOAHOH KOH¢epeH4HH no npo6neMaH 
HeCKOnoKHX Ten 8 AAePHOH ~H3HKe. l!y6Ha, 1979. 
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H3A8TenbCKHA OTAen 06beAHHeHHoro HHC THTYTB HAePH~X HCCne.LIOBBHHA 

4HHea ,a.x. P9-82-502 
PacCMaTpHaaeTCft KOppeK~HR Op6HTW a TR•enoHOHHOM CHHXpoTpoHe /TMC/ B 

npoeKTe YKTM. B~HcneHw AHcnepcHR op6HTW H cTaTHCTH~eCKHe caoMcTaa MaKCH
ManbHOro OTKnOHeHHft Op6MTW • .QaeTCR pesynbTaT MOAenMpoBBHMR Op6MTW H ee 
KoppeK~MH npH n~M 3BH. OnpeAeneHO ~Mcno M pacnono.eHHe cMrHanbHWX ~neKT
poAOB H KoppeKTHP~MX AMnone~. noKa38HO, KBK MO•Ho CKOppeKTHpoBBTb Op6MTY 
TpeMR MeTOA8MM: ''beam -bump-- MeTOAOM, rapMOHM~eCKHM M AHHaMH~eCKHM MeTo
AOM KOppeK~HH. ''Beam-bump- -MeTOA paCCMaTPHBaeTCR npM HepaBHOMepHOM pacno
no•eHHM CMrHanbHWX 3neKTpoAOB H" KOppeKTOpoB. 8 paMKBX rapMOHH~eCKOrO MeTOAa 
AnA BW~MCneHHft KO~H~HeHTOB .ypbe npMMeHRnCR MeTOA pa3pwBOB. 

Pa5oTa awnonHeHa a na5opaTOPMH awcoKHX 3HeprH~ OM~M. 

Dinev D. et al. Orbit Correction in a Heavy-lon Synhrotron P9-82-502 
The orbit correction in the Heavy-lon Synchrotron in the project of an 

Accelerating Complex is considered. The orbft dispersion and the statistical 
properties of the orbit maximum distortion are calculated. A computer si
mulation of the orbit and its correction is done. A suggestion in made 
concerning the quantity and disposition of pick-up electrodes and correc
ting magnets. It is shown how to correct the orbit using the "beam-bump" 
method or the harmonic method or the dynamic method of correction. 

The investigation has been performed at the La~oratory of High 
Energies, JINR. 
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