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llpH C03,!l;aHHH KOnneKTHBHOro YCKOpHTMH TH:>KenhiX HOHOB (KYTJ.1) 

011.H11 B03HHKna He06XO,!l;HMOCTb B pa3paOOTKe pa3nHqHhiX MeTO,!l;OB ,!l;Har

HOCTHKH ::meKTpoHHOrO (:meKTpOHHO-HOHHOrO) KORbUa B rrpouecce ero 

c:>KaTHH B KaMepe KOMrrpeccopa (a,!J;re3aTope). 0AHHM H3 3cpcpeKTHBHhiX 

MeTO,!l;OB ua6mo,!l;eHHR KonLueaoro crycTKa B a,!l;re3aTope 6e3 ero pa3py

rneHHH RBRReTCR MeTO,!l; C HCilORb30BaHHeM CHHXpOTpoHHOrO H3nyqeHHH 

(C11) 3neKTpouoa. B rrpe,!l;CTaBneuuoH: pa6oTe ,!l;aH o63op H rrpuae,!l;eHhi 

pe3ynLTaThi rrpHMeHeHHR HHcppaKpaCHOrO CHHXpOTpOHHOrO H3nyqeHHH 

(LlA ~ 1 + 8 MKM) MH ,!l;HarHOCTHKH C:>KHMaeMoro B a,!l;re3aTope KORbUe

BOrO crycTKa 3apH:>KeHHhiX qacnm. 

llpu cymecTBYIOIUHX napaMeTpax KonneKTHBHoro ycKopHTenH cneKTp 

C11 3ReKTpOHOB B Mre3aTOpe, B OCHOBHOM, pacnono:>KeH B HHcppaKpaCHOH 

(11K) o6naCTH A<, 1 MKM (pHC. 1). ll03TOMY MeTO,!l;HKH H CHCTeMhi ,!l;Har

HOCTHKH ITO C11 .6hmH 

OCHOBaHhi Ha HOBeH-

lllHX ,!l;OCTH:>KeHHRX 11K

TeXHHKH ( OilTHqeCKHX 

MaTepHanOB H ,!l;eTeKTO

poB H3nyqeHHH). 

BhmH pa3pa6oTa

Hhi MeTO,!l;HKH/l/ H3Me

peHHR cne,!l;yiDIUHX rra

paMeTpoB H XapaKTepH

CTHK KonLueaoro cry-

CTKa 3apH)f(eHHhiX qa-

CTHU Ha 3aKniOqHTenb-

HOH CTMHH ero C:>KaTHH 

a a,!l;re3aTope (paBHo-

aecHhiH pMHyc - 6 + 

~~~.6<M 
-~ 

-· I) 

+ 3 CM) KonneKTHBHO- 1(Jl 

ro YCKOpHTMH: 

- qucna 3neKTpOHOB B 

KOnLue- Ne; 

- paeuoaecHoro PMHy

ca R H pa3Mepoa Mano

ro ceqeHHH az, aR, 

- R(t) - TpaeKTopHH H 

,!l;HHaMHKH C:>KaTHH; 

- yrnOBOH paCXO,!l;HMO

CTH C11 3neKTpouoa a 

KonLue. 

2 3 4 
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Ha OCHOBe 3THX MeTO,Ll;HK pa3pa6oTaHhi H3MepHTeJibHbie CHCTeMhi ,Ll;JIH 
,Ll;HarHOCTHKH TOKOBhiX H reoMeTpH'IeCKHX napaMeTpOB KOJibi~a. 

MeTOAHKa H3MepeHHH 'IHCJia 3JieKTpoHOB B a.n;re3aTopel 2 1 ocHOBaHa 
Ha npHMOH 3aBHCHMOCTH HHTeHCHBHOCTH CH oT 'IHCJia 3JieKTpoHoB, npHl!eM 
perucrpaQHH CH ae.n;eTcH B cneKTpaJibHOH o6rracTH A :;?; A , Kor.n;a HHTeHCHB
HOCTb H3JIY'IeHHH He 3aBHCHT OT 3HeprHH 3JieKTpOHOBI 3 r Pa3pa60TaHO )J;Ba 
sapHaHTa H3MepeHHH HHTeHCHBHOCTH CH: npu6JIH:>KeHHhiHI 4 I, Kor.n;a H3Jiy
l!eHHe H3MepHeTCH TOJlbKO B Me,Ll;HaHHOH nJIOCKOCTH KOJibUeBoro cryCTKa 
O,Ll;HHM )J;aT'IHKOM, H 6orree TO'IHhiHI 5 1, KOr,n;a CHCTeMa ,Ll;aT'IHKOB OXBaThiBa
eT TeJiecHhiH yrorr, r.n;e cocpe.n;oTol!eHa 6oJibillaH qacTb CH. )locTOHHCTBO 
nepaoro cnoco6a - B npocToTe annapaTyphi. He.n;ocTaToK - oTcyTCTBHe 
onepaTHBHOH, ,Ll;JIH Ka)I()J;oro HMnyJibCa yCKOpHTeJIH, HH<f>OpMaUHH 06 yrJIO
BOM pacnpe.n;erreHHH CH. 

MeTo,n; H3MepeHHH reoMeTpH'IeCKHX napaMeTpOB KOJibUa 3aKJIIO'IaeTCH 
B TOM, 'ITO H3o6pa:>KeHHe Marroro cet~eHHH KOJihueaoro crlcTKa, nonaaUiero 
B norre 3peHHH 2-MeTpoaoro HK-onTHl!ecKoro KaHarral I, <f>oKycupyeTcH 
Ha l!YBCTBHTeJibHYIO noaepXHOCTb ,Ll;eTeKTOpa C JIHHeHHhiM paCnOJIO)KeHHeM 
3JieMeHTOB H perHCTpHpyeTCH MM. 

Ba)KHhiM napaMeTpOM AJIH .n;uarHOCTHKH KOJibUeBoro crycTKa B a.n;re-
3aTope HBJIHeTCH yrJioBaH pacxo.n;HMOCTb CH B HanpaarreHHH, nepneH.n;HKy
JIHpHOM Me,n;HaHHOH rmocKOCTH KOJibUa. H3MepeHHe yrrroaoii pacxo.n;HMO
CTH CH no3BOJIHeT He TOJibKO 6orree TO'IHO oueHHTb HHTeHCHBHOCTb CH, HO 
H ,n;aeT HH<f>OpMaQHIO 06 3HeprHH 3JieKTpOHOB H HX yrJIOBOM _pacnpe,n;eJieHHH 
(aKCHaJibHhie 6eTaTpOHHhie Korre6aHHH). MeTOAHKa H3MepeHHH 3aKJIIO'IaeT
cH B oerucToauHH CH Ha Bhrxone ero H3 KaMepbi anre3aTopa c noMomMo 
MHoro3JieMeHTHoro HK-,n;eTeKTopa, AJIHHa KOToporo nepeKpbraaeT 6oJihillYIO 
qacTb noToKa CH B HanpaarreHHH, nepneHAHKYJIHpHOM nJIOCKOCTH apa.r.ueHHH 
'IaCTifU. 

)luarHOCTHKa KOJibUa B a.n;re3aTope no CH ocymecTBJIHJiacb o.n;Hoape
MeHHO HecKOJibKHMH ,n;eTeKTOpaMH. BrroK-cxeMa a.n;re3aTopa H CHCTeM .n;uar
HOCTHKH npHBe,Ll;eHa Ha pHC.2. 1 - a,n;re3aTOp (KoMnpeccop 3JieKTpDHHbiX 
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Korreu); 2 - :meKTpOHHoe (3JieKTpOHHO-HOHHoe) KOJibUO; 4 - CH; 4 -
OKHO; 5 - OnTHl!eCKHH TpaKT; 6 - ,n;eTeKTOp ,Ll;JIH H3MepeHHH reoMeTpH'Ie
CKHX napaMeTpOB KOJibUa; 7, 9 H 11 - yCHJIHTeJIH; 8- O,Ll;H03JieMeHTHbiH 
HK-.n;eTeKTop a Me,n;HaHHOH nJIOCKOCTH KOJibUeBoro crycTKa; 10 - MHoro-
3JieMeHTHhiH HK-.n;eTeKTop c 6rroKoM npe.n;ycHJIHTerreii, H3MepHIOI..UHH yrrro
ayro pacxo,n;HMOCTb CH; i2 - KOHTpOJibHhiH HCTO'IHHK (caeTo,n;uo.n; 
AJI 1076); 13- 6rroKH o6pa6aTbraaromeii 3JieKTpOHHKH; 14- 3BM. CxeMa, 
noHCHHIOI..UaH reoMeTpHIO ucnycKaHHH CH H ero perHCTpaQHH, npe.n;cTaarre
Ha Ha pHC. 3 (UH<f>pOBbie o603Hal!eHHH CM. Ha pHC. 2). 

llpouecc ,n;HarHOCTHKH KOJibUeBoro crycTKa BKJIIO'IaeT B ce6H crre.n;yro
mue onepauuu: BhiBOA CH H3 aaK~yMHOH KaMepbi a.n;re3aTopa qepe3 cne
UHaJihHOe BhiCOKOBaKyyMHoe OKHol I, nponycKaromee CH B o6rracTH ,n;JIHH 
BOJIH 17 8 MKM; TpaHcnopTHpOBKY CH c MHHHMaJihHhiMH noTepHMH npH 
noMOI..UH 2-MeTposoro onTH'IeCKoro TpaKTa H nepe,n;aqy ero Ha .n;eTeKTop; 
MHOroKpaTHYIO 3a O,Ll;HH UHKJI ycKopeHHH perHCTpaQHIO H3JIY'IeHHH ,n;eTeK
THpyiOI..UHMH 6JIOKaMH - H3MepHTeJibHbiMH npeo6pa30BaTeJIHMH HHTeHCHB
HOCTH CH B 3JieKTpHl!eCKHH cHrHarr; Bbi,Ll;eJieHHe norre3Horo CHrHaJia Ha 

<PoHe HMnyJihCHhix 3JieKTpoMarHHTHhix noMex ycKopHTeJIH, ero ycHJieHHe 
H nepe,n;aqy no Ka6eJihHOH MarHCTpaJIH Ha 3JieKTpDHHbie 6JIOKH perHCTpa
UHH H HaKOnJieHHH HH<f>opMaQHH; o6pa60TKY pe3yJibTaTOB H3MepeHHH H 
HX Bbi,Ll;al!y B Tpe6yeMOM BH)J;e. 

reoMeTpH'IeCKHe napaMeTpbi KOJihUa B a,n;re3aTope H3MepHJIHCb ABYMH 
.n;eTeKTHPYIOI..UHMH cucTeMaMH. Ha npoToTnne KOJIJieKTHBHoro ycKopHTe
JIH (llKYTH) H3MepeHHH BeJIHCb CHCTeMOH C 50-3JieMeHTHbiM <f>oTonpHeM-
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R .. ,.. 

45 

40 

35+-----------------------

HHKOM H3 OXJIIDK,D;aeMbiX 

iKH,!l;KHM a30TOM ¢IOTOCO

npoTHBJJeHHH JnSb/B/, 

Ha ycKopHTene KYTH-20 

HCllOJlb30BaHa CHCTeMa C 

1 0-::meMeHTHbiM .D;eTeKTO

poM H3 ceneHHAa CBHH

Qa/9 I. 06e H3MepHTeJJb

Hble CHCTeMbi HBJJHIOTCH 

OAHOKOOPAHHaTHbiMH, T .e. 

ll03BOJ1HIOT H3MepHTb pa3-

Mep Manoro ceqeHHH 

KOJJLQa JJH6o napanneJJb

HO Me,!l;HaHHOH nJJOCKOCTH 

KOJJbQa ( aR ) , JJH6o nep

neHAHKynHpHo (az). Pa-

6oTy CHCTeM HJJJliOCTpHpy

IOT pHc. 4 H 5. Ha pHc. 4 
noKa3aua R(t) - TpaeK-

2 2.5 3 35 TMC 

Puc. 4 

)I(HMOB ycKopHTeJJH. Ha pnc. 5 npeACTaBJJeH 

CetJeHHH KOJlbQa. 

TOpHH KOJlbQa, H3MepeH

HaH AJJH O,!l;HOrO H3 pe

MrHOBeHHbiH pa3Mep Manoro 

l13MepeHHe yrnosoro pacnpeneneHHH Cl1 AJJH OAHOAaTqnKosoro H3-

MP!1HTPTTR UUf'TTH "lTTPl.{'T~I-lnR !!~!'!:!~~!!,!-!..'!~':!: 0}""!,!-!0!!~~!'-'!e~~C' .!!,!?~'!'.'!~ ~~"!'~ 

npHeMHHKaMH: KpeMHHeBbiM ¢loTOAHOAOM, nepeMemaeMbiM nepneH,!l;HKY

JJHpHO op6HTaJJbHOH nJJOCKOCTH, H HMnyJJbCHbiM ¢loTonpHeMHHKOM H3 

PbSe, ycTauosneHHhiM non HyneshiM yrnoM K op6HTaJJbHOH nnocKoCTH. 

llo pe3yJJbTaTaM H3MepeHHH CTpoHJJOCb ycpe,D;HeHHOe no MHOrHM HMnyJJbCaM 
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ycKopHTeJJH yrnosoe pacnpeneneHHe CH AJJH 

lllHpOKOrO HHTepsana AJJHH BOJJH ( f1 A ~ 
> 1 MKM). 

Pa6oTy MHOrOKaHaJJbHOH CHCTeMbl H3Me

peHHH ymosoli pacxoAHMOCTH CH HJJJJIO

crpnpyeT pHC. 6. 0oKa3aHO MrHoBeHHOe 

3HalleHne yrnosoro pacnpeneneHHH Cl1, H3-

MepeHHoe B OAHH H3 10 MOMeHTOB C)l(aTHH 

KOJlbUa. flo BepTHKaJJbHOH OCH OTJlO)I(eHbl 

aMnJJHTYAhl CHrHaJJOB C Ka)I(AOrO 3JleMeHTa 

lleTeKTopa, no rOp1130HTaJJbHOH - HOMep 

3JJeMeHTa (mar nHHenKH 4 MM) H yron 

OTHOCHTeJlbHO Me.D;HaHHOH nJJOCKOCTH KOJlb

Qa. CncTeMa no3BOJJHeT Ha6JJIOAaTh 3a AH

HaMuKon C)l(aTHH B Ka)I(AOM QHKJJe yCKO

peHHH. lloJJyillHpHHa pacnpe.D;eJJeHHH onpe

.D;eJJHeTCH 3HeprHeU 3JJeKTpoHOB B KOJlbQe 

H HX 6eTaTpoHHbiMH KOJJe6aHHHMH. 
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4HCJ10 3JleKTpOHOB B 

KOJJbQe Ne MO)I(eT 6biTb 

Bbrqncneuo, ecnH H3BecT

Ha MOlllHOCTb CH o.D;Horo 

3JJeKTpoHa w1 H H3Mepeua 

nonHaH MOlllHOCTb CH W: 
: Np = W/wl. nonHaH 

MOlllHOCTb CH Mo)l(eT 6biTb 

onpeneneHa, ecnH H3BecT

Hbr: K03¢l¢IHQHeHT HCllOJlb-

30BaHHH noToKa CH oT 

KOJlbQeBOrO cryCTKa i1 -
reoMeTpHtieCKHH ¢laKTOp, 

onpeAeJJHeMbiH TeJJeCHbiM 

ymoM npneMHHKa CH; 

K03¢l¢IHUHeHT cneKTpaJJb

HOro nponyCKaHHR TA 
npoMe*YTO'IHOH cpe.D;bl 

(OKHO, ¢IHJJbTpbl, OllTHKa) 

...-.+ 

H ee nOJJHpH3aQHOHHbie 

CBOHCTBa; OTHOCHTeJlbHaR 

cneKTpaJJbHaR xapaKTepH

CTHKa f (A) npHeMHHKa. 
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B o6meM cnytJae cnruan Ha npneMHHKe H3JJytJeHHH Uc11 MO)I(eT 6hiTb 

3allHCaH TaK: 

UCYI = NeSn f0~w 1 (A.)E(A.)r(A.)d'A, 
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r.u.e S - Kam16poao'IHaH no

CTOHHHaH npHeMHHKa B B/BT, 

H3MepeHHaH DO H3BeCTHOH 

MeTO.U.HKe/ 1 0 I Ha BOJih<ppa

MOBOM 3TaJIOHHOM HCTQq

HHKe . 

.[{JIH npoBepKH JIHHeH

HOCTH 3aBHCHMOCTH Me:>K,ll.y 

HHTeHCHBHOCTbiO 3aperHCT

pHp0BaHHOrO Cl1 H qHCJIOM 

3JieKTpoHOB B KOJibQe HCCJie

,U.OBaHa KOppeJIHUHH CHrHa

JIOB C npHeMHHKOB, perHCT

pHpyiOIUHX Cl1 B pa3HbiX 

cneKTpaJibHbiX 06JiaCTHX 

( KpeMHHeBhiH <l:>OTO,U.HO,U. -

<1>)],, <t>oToconpoTHBJieHHe H3 

ceJieHH,lJ.a CBHHQa - <I>C) H 

,u.eTeKTOpa, perHCTpHpyKr 

mero r-H3JiyqeHHe, o6pa3yKr 

meecH npH c6poce 3JieKTpo

HOB Ha CTeHKH KaMepbi 

KOMnpeccopa B KOHQe QHK

Jia yCKOpHTeJIH. J1HTeHCHB-

riV\:"iD "i"VpiviV:;ii~i"V j·-z:~::;~:,.-:;~-

HHH, B03HHKaiOI..Uero npH 

~SN 
.iNe 

30 

20 

10 

1 2 3 4 5 NeK10fa 
Puc. 8 

3TOM, nponopUHOHaJibHa qHCJIY 3JieKTpoHOB. llpoae,u.eHHbie HCCJie,U.OBaHHH 

noKa3aJIH JIHHeHHYIO Koppen.RUHIO cHrHaJIOB c npHeMHHKOB Cl1 Uc 11 H .u.e
TeKTopa r-KBaHTOB Ur" Pe3yJihTaThl HCCJie,U.OBaHHH DOKa3aHbl Ha pHC. 7. 
Pe3yJihTaThi H3MepeHHH qHcJia 3JieKTpOHOB a o,u.HOM H3 ceaHCOB pa6oThi 

KYTH-20 npe,u.cTaaJieHhi Ha pHc. 8. 
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PyKonHCb nocrynHJia a H3.U.aTeJibCKHH OT.U.eJI 
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TEMATMqECKME KATErOPMM OYBRMKAUMA 

OBnE~MHEHHOrO MHCTMTYTA H~EPHYX 

MCCRE~OBAHMA 

MaAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa B~COKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TA*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 
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11. B~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4eCKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePA~X Ten H *HAKOCTeH 
RAePH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaA ~H3HKa RAePH~x peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HT~ 

17. TeOpHR KOHAeHCHPOBaHHOrO COCTOAHHR 

18. Hcnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
B CMe*H~X o6naCTAX HayKH H TeXHHKH 

19. DH~H3HKa 



HET JIH m>OBEJIOB B BADIEA BHBJIHOTEKE? 

Bbl MO>KeTe nonyqHTb no no•ITe nepe•mcneHHMe HHJKe IOfHrH, ecnn oHH He 6hUIH 3a

Ka3aHbJ paHee. 
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Tpyllbl 7 Me)!()l,yuapoli.Horo cosellUlHHR no npo6neMaM 
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(2 TOMB) 

Tpyllbl Me)!()l,yHBpoli.Horo cosell.lllHHR no aHaJIHTH'It!CKHM 
BbJqHC,1eHIDIM Ha 3BM H HX npnMeHeHHIO B TeopeTH'It!CI<OH 
<f>H31ll<e. }ly6Ha, 1985. 

Tpyllbl XII Me>KllyHapo)I,Horo cHMn03Hy~a no Rnepnoii 
3neKTpOHHI<e. }ly6Ha, 1985. 
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3aK83bl Ha ynoMRH)'Tble KHHrH MoryT 6Mn ttanpasneHbl no anpecy: 101000 MocKBB, 
rnasnoqTaMT, D/11 79. H3.113TeJlbCKHH OTD.en 061>eD,HHeHHoro HHCTHTYT8 I!Jlt!pHbiX HccneD.OB8HHH-

ronyTBHH M.A. HAp. 
MeTO)I,bl H CHCTeMbl )I,HarHOCTHKH KODhl.leBbiX 3DeKTpoHHbiX crycTKOB 

DO CHHXpOTpOHHOMy M3ny'leHHIO B 11K·AHanll30He 
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npe)I,CTasneHbl MeTOll.bl H3MepeHHR TOKOBbiX, reciMeTpH'IeCKHX H Ol.leHKH 3HepreTH· 

'leCKHX napaMeTpOB KOD&I.Ia B aAre3aTope C nOMOlU&IO CHHXpOTp<>HHOrO H3Dy'leHHR 11K
AHana30Ha H C03ll.aHHhle Ha OCHOBe 3THX MeTOAOB HHQJOPM81.1HOHHO·H3MepRTenbHble CHCTt!

Mbl. CrreKTp CHHXpoTpoHHOro H3Dy'leHHR B OCHOBHOM H8XO)I,HTCR B 11K-o6naCTH (Anana30H 
AnHH BODH ~ 1 MKM) . 8 CHCTeMaX HCTIODh3YIOTC/I 3DeMeRTbl 11K·OTITHKH (BbiCOKOBaKyyM· 
Hoe OKHO 113 MgFz H 2-MeTpOllbiH 3epKanbHbiH OTITH'IeCKHH KaHan). PerncTp81.1HH H3Dy'le

HHII Be)l,eTC/1 oxna~aeMbiMH H pa60T8101UHMH npH KOMHaTHOH TeMneparype 11K·QJOTODpH· 
eMHHKaMH H3 Si, JnSb, PbSe. npnBe,lleHbl pe3yn&TaTbl H3MepeHHII 'IRena 3neKTpoHOB B 

Kon&l.le, pasHosecuoro paAnyca H pa3Mepos Manoro ce'leHHH KOD&I.Iesoro crycrKa, yrno

soii paCXO)I,HMOCTH CHHXpOTpOHHOrO H3Dy'leHHII OTHOCHTeD&HO Me)I,HaHHOH TIDOCKOCTH 

KODbl.la·. 

Pa6ora Bbrnonneua s 0611.1eHHCTHryrcKoM uay'IHO·MeTOAH'IeCKOM oTAeneHHH OMRM. 

npenpHHT 06'be)l,lfHeHHOro HHCTHryTa JJ,~~,epHblX HCCDe)I,OBaHHH. ,Ily6Ha 1988 
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Golutvin I.A. et al. 
Methods and Systems for Diagnostics of Electron Bunches 

by Synchrotron Radiation in Infrared Range 
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Methods for measuring current, geometric parameters and for estimating ring energy 
parameters in adgesator using synchrotronous radiation of IR range are presented as well 

as· information measuring system created on their base. Spectrum of synchrotronous radia

tion is mainly in IR range (wave length range is ~1 mkm). Elements of IR optics are used 

(high vacuum window made of MgF2 and 2m mirror optical channel). Radiation is registe

red by cooled and operating under room temperature IR detectors prepared from Si, InSb, 

PbSe. Results of measuring the number of electrons in a ring, equilibrirum radius and di

mensions of small cross section of ring bunch, angular divergence of synchrotronous radia

tion relatively to ring median plane are presented. 

The investigation has been performed at the Laboratory of Scientifical-Methodical 
Division of High Energy Physics, JINR. 
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