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HuyHeHKO IO.A. 9 - 11129 

Crroco6 orrpeaeneHHS! ManhiX pa3Mepoa sneKTpOHHOro KOnhua 

ITO CHHXpOTpOHHOMY H3nyqeHHID 

OnHcaH crroco6 onpeaeneHHS! ManbiX pa3Mepoa sneKTpOHHOro KOnhUB 

no CHHXpOTpOHHOMY H3nyqeHHID B pa3nHqHhle MOMSHThl Bp8M8HH 1 OCHOBBHHhlA 

HB npH6nH*8HHH $aKTOpH3BUHH ~YHKUHH pacnpeaeneHHS! sneKTpOHOB B ManOM 

ceqeHHH KOnhua no ocSIM aare3a Topa r H z. PaccMoTpeH anarra30H 

nHHSHHOCTH MS*AY H3MepeHHblM H B03MO*HhiM "HCTHHHbiM" pa3M8p8MH 

KOnhUB, 

Pa6ora BhmonHeHa a Oraene HOBhiX MeToaoa ycKopeHHS! OHHH. 

Coo6UleHBe 06-..eABHeRBOrO BBCTBTYT& a.11epHWX HCCDe.llO-BBtl • .lJ.y6B& 1977 

Yatsunenko Yu.A. 9 - 11129 

Method for Determination of 511'611 Dimensions of 
Electron Ring by Synchrotron Radiation 

A method for determination of s!T6ll dimensions of electron 
ring by synchrotron radiation in different moments of time is 
described vvhich is based on approxi!T6tion of factorization of 
function of distribution of electrons in a ring S!T611 cross section 
along adhezator axis r and z • The linearity range between 
the measured and possible "real" dimensions of a ring is con
sidered, 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 
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B npouecce Hana.zo<u coJ~aaaeMoro B OHMY ycKopu

TenB TJDKenbiX BOHOB O~HOH H3 Ba>KHbiX 3a~aq BBnBeTCB 

onpe~eneHue Manblx paJMepoB JneKTpOHHoro KOnLua I ar u 

az I Ha nocne~HHX 3Tanax c>KaTBB u HJyqeHue ~HHaMHKH 
ux HJMeHeHHB ao apeMeHH. CoJ~aHHaB B OHMY cucTeMa 

H3MepeHHB napaMeTpOB 3neKTpOHHOro KOnbUa no CHHXpO

TpOHHOMY BJnyqeHHIO/l/ no3BOnBeT MHOrOKpaTHYIO perHCT

paUHIO CHH~pOTpOHHOrO CBeTa B TeqeHHe ">KH3HH" O~HOro 

KOnLua. PerHCTpupyiOII(HM JneMeHTOM 3TOH CHCTeMbl BBnB

eTCB O~HOKOOp~HHaTHbiH ~eTeKTOp - Ha6op naTqHKOB HH

TeHCHBHOCTH CHHXpOTpOHHOrO CBeTa, BbiCTpOeHHbiX B "nu

Heii:Ky". B Ka>K~biH MOMeHT H3MepeHHH 3TOH nHHeHHOH 

perHCTpHpyeTCB yJKaB nonocKa CBeTa loTHOCHTenLHO Bce

ro CBeTOB~ro UOTOKa C Manoro ceqeHBB KOnLUal, WHpHHa 

nHHeHKH h = 0,2 MM - MeHbWe O>KH~aeMLIX pa3MepOB 

KonLua I ar , az - 3 -:-4 MMI. IlpuqeM cooTBeTCTBYIOIUaB 

npHHBTOMy CBeTy nonOCKa 3neKTpOHOB MO>KeT HaXO~HTLCB 

Ha HeH3BeCTHOM paCCTOBHHH OT UeHTpa KOnLUa. EcnH 

nuHeii:Ka pacnono>KeHa napannenLHO ocu z KaMepbl a~re

JaTopa, TO KonLuo "HannbiBaeT" Ha nuHeiiKy B npouecce 

c>KaTHB, ecnu >Ke oHa pacnono>KeHa no ocu r KaMepbl, 

TO HeT ~OnOnHHTenLHOH BH<ilopMaUHB 0 TOM, perHCTpBpyeT

CB nB !-{eHTpanLHaB nonOCKa JneKTpOHOB, no KOTOpOH MO>K

HO cy~BTb o ar -pa3Mepe KonLua no ocu r. KpoMe Toro, 

npH HeB3BeCTHOM BH~e <iiYHKUHH nnOTHOCTB pacnpe~eneHBB 
3neKTpOHOB B KOnLUe F (z , r , t) B B03MO>KHOM B3MeHeHHH 

napaMeTpOB 3TOH <iiYHKUHH BO BpeMeHH, Ja~aqa 06 onpe~e
neHHH pa3MepOB KOnLUa B HeCKOnLKHX MOMeHTaX BpeMeHH C 

nOMOII(LIO O~HOKOOp~HHaTHOrO ~eTeKTOpa npe~CTaBnBeTCB 

Kpaiiue cno>Kuoii. 
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0.D;HaKo, ecnH npe.D;nonmKHTL, 'ITO cllYHKU.H.fl F ( z. r , t) 
cllaKTOpH3yeTCJI no nepeMCHHhiM Z H r: 

F(z,r,t),.A(t)P
1 

(z,t) • P
2
(r,t), /1/ 

r,IJ;e P 1 (z, t) H P2 (r, t)- nnoTHOCTH pacnpe,IJ;eneHH.fl :meKT

poHOB no OCJIM Z H r /napaMeTpLI lilYHKIJ,HB MOryT MCHJITL

CJI BO BpeMeHH/ H A ( t) - HOpMHpOBO'IHhiB MHO>KHTenL /MO

>KCT MCHJITLCJI BO BpeMeHH H3-3a B03MO>KHOrO H3MCHCHHJI 

'IRena 3neKTPOHOB B npou,ecce c>KaTH.fl/, TO 3a,IJ;a'la onpe

,IJ;eneHH.fl "HCTHHHLlX" ju,eHTpanLHLlX/ pa3MepOB KOnLIJ,a HMe

eT npocToi nyTL pemeHH.fl. Onpe.D;enHM "HCTHHHLli" pa3Mep 

cne.D;yJOliJ,HM o6pa3oM: 

2 (t) JF(z,r,t)(z-z)2 dz JP1 (z,tXz-zfctz 
a ... - 1 - /2/ 

z (F(z,r, t)dz r-r IP
1 

(z ,t)dz 

/aHanorH'IHO a ( t) I. 
Ecnu nHHeiKa pacnono>KeHa no ocu z KaMephl a,IJ;re-

3aTopa, TO B MOMCHT H3MepeHHJI t i Ha HCB perHCTpH-

pyeTCJI pacnpe,IJ;eneHHa.fl no z cllYHKIJ,H.fl: 

Q (z,t 1 ),.A(t 1)P
1

(z,t
1 

)P
2 

(r
1
,t

1 
)h, /3/ 

BTOpOB MOMCHT OT cllyHKIJ,HH Q (z , t . ) 
1 

s2 (t i ).. I Q (z ,t i )(z -z )2 dz 

(Q(z,t 1 )dz 

- 2 I P1 (z,t1 )(z- z ) dz 

(P
1 

(z,t
1 

)dz 
/4/ 

COBna,IJ;aeT C "HCTHHHLlM" pa3MepoM- az (t i )(2), KOTOphiB 

HMeno KOnLIJ,O B ,IJ;aHHhiB MOMCHT BpeMeHH t i . B •aO/IUfle 
npHBe,IJ;eHa H3MepeHHaJI B 16 MOMCHTaX BpeMCHH HHcllopMa

IJ,HJI C nHHCBKH, pacnono>KeHHOH no OCH Z • B KOnOHKe 

"T•• yKa3aHO OTHOCHTenLHOe BpeMJI H3MepeHHJI, B KOnOHKe 

.,F., - MaKCHMYM cllYHKIJ,HH Q(z,ti ) H B KOnOHKe ,.S" - Bhi

'IHCneHHhiB pa3Mep KOnLIJ,a no /4/ - B npe,D;enax TO'IHOCTH 

H3MepeHHJI /nonOBHHa IJ,CHhl ,IJ;eneHHJI nHHCHKH 0,5 1,2 MM = 
= 0,6 MM/, pa3Mep S OCTaeTCJI nOCTOJIHHhiM H He 3aBHCHT 
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Ta6Aufla 

3aBHCHMOCTL pa3Mepa s oT apeMeHH T B npou,ecce "Hannhi
BaHH.fl" 3neKTpOHHOrO KOnLIJ,a Ha nHHCHKY ,IJ;aT'IHKOB 
CHHXpOTpOHHOrO CBCTa, pacnonO>KCHHYIO napannenLHO OCH Z 

KaMephl a,IJ;re3aTopa 

T s F 

1380 0,0 17 
1420 2,3 49 
1460 2,4 87 
1500 1,9 100 
1540 1,8 84 
1580 1,8 51 
1620 1,8 20 
1660 1,9 19 
1700 1,9 17 
1740 0,0 15 
1780 1,8 17 
1820 1,9 18 
1860 1,8 25 
1900 1,9 42 
1940 1,9 65 
1980 2,0 82 

oT 3Ha'leHH.fl "F••, KoTopoe xapaKTepu3yeT peanLHoe pac

CTOJIHHe Me)I(,II;y H3Mep.fleMOB nonoCKOH H IJ,CHTPOM KOnLIJ,a 

/B ,IJ;aHHOM cnyqae KOnLIJ,O HannhiBaeT Ha nHHeBKY npH C>Ka

THH, a 3aTeM Ha'IHHaeT "pa3>KHMaTLCJI" Ha cna,IJ;aJOliJ,eM 

MarHHTHOM none/. llpH H3MepeHHJIX no r npe,D;nono>KeHHe 

/1/ CHHMaeT HC06XO,II;HMOCTL TO'IHOB YCTaHOBKH nHHCBKH no 

OCH KOnLIJ,a /HnH He06XO,IJ;HMOMY 6onLWOMy CTaTHCTH'IeCKOMY 

Ha6opy H3MepeHHB/. 

,IJ,uana30H nuHeBHOCTH Me)I(,II;y s H a(r ,z) onpe,D;en.fleTC.fl 

IJ,CHOB ,IJ;eneHHJI nHHCBKH /1,2 MM/ H KOnH'IeCTBOM ,IJ;eneHHB 

/K HaCTO.flliJ,eMy apeMeHH ucnonL30BanocL 8 rpynn no 3 ,D;aT

'IHKa B Ka)I(,II;OH/. llpH ManhiX a nHHCBHOCTL Ha'IHHaeTCJI 

C a> 1 ,2 MM. llpH 6onLWHX a 3aBHCHMOCTL Me>K,IJ;Y S H a 

MO>KHO ou,eHHTL cne.D;yJOliJ,HM o6pa3oM: B onpe,D;eneHHH a 
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/CM. ~OpMyny /2// HHTerpHpOBaHHe npOH3BOAHTcg no 
"peanhHOii" o6nacTH (lR l ). 3anuweM /2/ B BHAe: 

a2 I P(x)dx"' r P(x)(x-x)2 dx ' X ""r ,Z' /5/ 
R R 

npH Bhi'IHcneHHH s /eM. ~opMyny /4/ I HHTerpupoaaHHe 
npoH3BOAHTcg no AnHHe nHHeiiKH I L l: 

s 2 I P ( x) dx .. I P (x )(x -x )2 dx . /6/ 
L L 

JluHeiiHOCTh Me)I(AY s H a 6yAeT HapywaThcg, KOrAa !Rl> ILl; 
"BKnaAblBag" /6/ B /5/, nony'IHM HnmocTpaTHBHYIO 3aBHCH
MOCTh: 

/7/ 
R-L L 

rAe b2 - "AHcnepcug" HecoanaAalO~eii o6nacTH !R-Ll.)J,ng 
peanhHhlX pacnpeAeneHHH, HanpHMep,rayccoacKHx, b2>a2 , 
H AOnODHHTeDbHOe cnaraeMOe B/7/ CTaHOBHTCJI OTpHJJ,aTeDb
HhlM, TaK 'ITO s2<a2,H ~YHKJJ,Hg s,.f(a) npHo6peTaeT "3arH6", 
npeAeDOM KOTOporo gangeTcg nonOBHHHhlH pa3Mep DHHeHKH. 
IlorpeWHOCTh BCeH H3MepHTeDhHOH CHCTeMbl He MO)I(eT 6b1Th 
MeHbWe 10o/o11/cOOTBeTCTBYIO~HH npeAeD B03MO)I(HhlX 3Ha
'leHHH Manwx pa3Mepoa paaeH - 4,2 MM. 
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