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CHHXpOTpOHHOe H3ny4eHHe pen~THBHCTCKHX 3neKTPOHOB - XOPOWO 
H3BeCTH~~ 3$$eKT, Ha6nOAa~H~C~ B KOnb~eB~X 3neKTPOHH~X yCKOpH­
Ten~x/1/. 0HO HaXOAHT BCe 6onee WHPOKOe npHMeHeHHe B pa3nH4H~X 
HCCneAOBaHH~X H HCnOnb3yeTC~ An~ AHarHOCTHKH 3neKTpOHH~X ny4KOB 
B yCKOpHTen~X. C nOM~bO CHHXpOTpOHHOrO H3ny4eHH~ MOmHO H3Me­
pHTb reOMeTpH4eCKHe, 3HepreTH4eCKHe H TOKOB~e napaMeTp~ 3neKTpoH­
H~X ny4KOB, He OKa3~Ba~ KaKHX-nH60 HCKamaO~HX B03Ae~CTBH~ Ha 
ycKop~eM~e 4aCTH~~/2/. 

Ha KOnneKTHBHOM yCKOpHTene T~men~x HOHOB /KYT~/ CHHXpOTpoH­
HOe H3ny4eHHe WHPOKO HCnOnb3yeTC~ An~ AHarHOCTHKH napaMeTpOB 
cmHMaeMoro B KOMnpeccope 3neKTPOHHOro KOnb~a Ha KOHe4HO~ CTaAHH 
cmaTH~, KOrAa cneKTP CHHXpOTPOHHOro H3ny4eHH~ nonaAaeT B 6nHm­
HOO HH~paKpaCHYO /~K/ H BHAHMYD o6naCTH H H3ny4eHHe CTaHOBHTC~ 
AOCTynH~M An~ perHcTpa~HH o6~4H~MH,AOCTaT04HO npocT~MH ~K Ae­
TeKTopaMH, He Tpe6yo~HMH cnomHo~ KPHOreHHKH. HHme AaHo onHca­
HHe MHOrOKaHanbHO~ CHCTeM~ H3MepeHH~ reoMeTpH4eCKHX napaMeTpOB 
3neKTPOHHoro KOnb~a. npeAHa3Ha4eHHo~ An~ HccneAoBaHH~ ero noee­
AeHH~ Ha Man~x paAHycax cmaTH~ e aAreaaTope KYT~-20. 06~a~ cxe­
Ma H3MepHTenbHO~ CHCTeM~ npeACTaBneHa Ha PHC. 1. CHHXpOTPOHHOe 
H3ny4eHHe 3neKTpOHHOrO KOnb~a 4epe3 ~K OKHO H onTH4eCKH~ KaHan 
nonaAaeT Ha ~OTOnpHeMHHK,CHrHan~ C KOTOporo 4epe3 perHCTpHpy~­
~0 3neKTpOHHKY nepeAaOTC~ An~ aHanH3a B peanbHOM MaCWTa6e epe­
MeHH B 3BM. 

napaMeTp~ CHHXPOTPOHHOrO H3ny4eHH~ 3neKTpOHHOrO KOnb~a 

XYT~-2o/ 2 1.3neKTPOHH~H ny4oK,HHmeKTHpyeM~~ e KOMnpeccop,ceo­
pa4HBaeTc~ B KOnb~O H CMHMaeTC~ 8 nonepe4HOM MarHHTHOM none AO 
paAHYCa -3 CM. MaKCHMYM cneKTpanbHOrO pacnpeAeneHH~ CHHXpOTpoH­
HOrO H3ny4eHH~ B npo~ecce CMaTH~ KOnb~a CMe~aeTC~ H3 paAH04aCTOT­
HOrO AHana30Ha B 6nHMHOO ~K o6naCTb. 3HeprH~ 3neKTpOHOB Ha Man~x 
paAHYCaX CMaTH~ COCTaBn~eT. 15+20 M3B. npH HHTeHCHBHOCTH 
Ne-1Q12f1Q13 3neKTpOHOB B KOnb~e M~HOCTb CHHXPOTpOHHOrO H3ny· 
4eHH~ TaKOBa, 4TO 4YBCTBHTenbHOCTb CHCTeM~ n03BOn~eT H3y4aTb 
KOnb~a C paAHYCOM R<6 CM. 4aCTOTa cpa6aT~BaHH~ YCKOpHTen~ - AO 
50 r~. AnHTenbHOCTb ~HKna ycKopeHH~ -3 MC, AnHTenbHOCTb HMnynb­
ca Ha6nOAaeMOrO CHHXpOTPOHHOro H3ny4eHH~ -1 MC. 

0nTH4eCKHH KaHan. 0nTH4eCKH~ KaHan B~BOAa H TpaHCnOpTHPOBKH 
CHHXpOTpOHHOro H3ny4eHH~ BKn~4aeT B ce6~ OKHO B~BOAa H3ny4eHH~ 
H3 KOMnpeccopa/4/ H 3epKanbHO-nHH30B~~ OnTH4eCKH~ TpaKT/5/, ....... - ~· . '·· ..... ~----
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PHc.I. BnoK-cxeMa cHcTeMhl AHarHOCTHKH: I- KOMnpeccop 
KYTH-20, 2 - 3neKTPOHHoe KOnb~o, 3 - HK OKHO, 4 - onTH­
qecKHH TpaKT, 5 - AeTeKTOP c 6noKOM ycHnHTeneH, BIT -
6noK nHTaHHH, KAMAK - perHcTpHpyro~aa 3neKTPOHHKa, 
3BM-M-6000, urr - ~H~poneqaTb, MIT - MarHHTHaH naMHTb, 
3A - 3neKTPOABHraTenH npHBOAa cTonHKa, BAY - 6noK AH­
cTaH~HOHHOro ynpaBneHHa nepeMe~eHHeM. 

\5 "' ~ A-

PHc.2. CneKTPanbHaH qyBCTBHTenb­
HOCTb ~OTOUpHeMHHKa. 

Ha B~XOAe H3 KOTOporo H3ny4eHHe ~OKycHpyeTCR Ha 4YBCTBHTenbHY~ 
noeepXHOCTb AeTeKTOpa. 0KHO AnR B~BOAa CHHXPOTPOHHOrO H3ny4eHHR 
BblnonHeHo H3 onTH4ecKo~ KepaMHKH K0-1 H npoapa4HO AnR H3ny4eHHR 
B CneKTpanbHOM AHana3oHe 178 MKM. B onTH4eCKOM KaHane ycTaHoe­
neH~ 3epKanbH~e. aKTHBH~e 3neMeHT~, KOTOp~e B C04eTaHHH C nHH-
3aMH H3 OnTH4eCKO~ KepaMHKH n03BOnR~T HCnOnb30BaTb BeCb cneKTp 
H3ny4eHHR, nponycKaeMOrO OKHOM. TpaKT CMOHTHpOBaH Ha cne~Hanb­
HO~ MaCCHBHO~ nOACTaBKe B HenocpeACTBeHHOH 6nH30CTH OT yCKOpH­
TenR. Bee 3neMeHT~ KOHCTPYK~HH B~nonHeH~ H3 HeMarHHTH~X MaTe­
pHanoe, 4T06~ He B~3~BaTb HCKameHHH MarHHTHOro nonR yCKOPHTenR. 
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npeAYCMOTpeHa B03MOmHOCTb onepaTHBHOrO KOHTpOnR ~CTHPOBKH onTH-
4eCKOro TpaKTa C nOM~b~ HCT04HHKa-HMHTaTopa 3neKTpOHHOrO KOnb­
~a. AnHHa onTH4eCKoro TpaKTa - 2,5 M. OH nepeAaeT paaMep ce4eHHR 
3neKTPOHHOrO KOnb~a B nnOCKOCTb AeTeKTOpa CHHXPOTpOHHOrO H3ny4e­
HHR B HaTypanbHY~ eenH4HHy. none 3peHHR OnTH4eCKOro TpaKTa B 
nnOCKOCTH HCT04HHKa H3ny4eHHR -30 MM. 

AeTeKTOP CHHXPOTPOHHoro Hany4eHHR npeACTaBnReT co6o~ 12-3ne­
MeHTH~H $OTOnpHeMHHK H3 CenHHHAa CBHH~a, 3neMeHTbl KOToporo pac­
nonomeH~ e BHAe KpecTa c o6paay~HMH -10 H -1,5 MM. PaaMep 
OAHOrO 3neMeHTa - 0,2x0,] MM2. ~OTOnpHeMHHK HMeeT MHKpoxonOAHnb­
HHK, n03BOnR~~HH noHHmaTb TeMnepaTypy 3neMeHTOB Ha 300C OTHOCH­
TenbHO TeMnepaTyp~ OKpyma~~eH cpeA~ H TeM caM~M noe~waTb 4yBcT­
BHTenbHOCTb AeTeKTOpa H paCWHPRTb ero cneKTpanbH~H AHana30H B 
HK o6nacTb. CneKTpanb~aR 4YBCTBHTenbHOCTb npHeMHHKa noKaaaHa 
Ha pHC.2, 4yBCTBHTenbH~e 3neMeHTbl AeTeKTopa CMOHTHpOBaH~ B OA­
HOM Kopnyce C npeAYCHnHTenRMH, 4TO Aano B03MOmHOCTb yMeHbWHTb 
AnHHY npoBOAHHKOB H TeM caM~M noe~cHTb noMexoaa~H~eHHOCTb. Ae­
TeKTOp CMOHTHPOBaH Ha cne~HanbHOM CTOnHKe, KOTOpbiH MOmeT nepe­
Me~aTbCR B ABYX B3aHMHO nepneHAHKynRpHbiX HanpaeneHHRX B ropH-
30HTanbHOH nnOCKOCTH Ha paCCTORHHH ~25 MM. npHBOA CTOnHKa -
3neKTpOMeXaHH4eCKHH H ynpaBnReTCR AHCTaH~HOHHO C nynbTa YCKOpH­
TenR. To4HOCTb H3MepeHHR KOOPAHHaT~ npH AHCTaH~HOHHOM nepeMe­
~eHHH ~0,26 MM. 

3~~~T~0~~?a ~nn~~~Ty~~ ~nnK-CXP.M~ H3MeOHTenbHOH annapaTyp~ 
npeACTaeneHa Ha pHc.3. CHrHan~ c AeTeKTopa CHHxpoTpoHHoro H3ny-
4eHHR AnHTenbHOCTb~ -1 MC /epeMR Ha6n~AaeMOrO H3ny4eHHR KOnb~a/ 
nocTyna~T Ha ycHnHTenH. KamAbl~ KaHan ycHnHTenR COCTOHT H3 ABYX 
KaCKaAOB: nepB~H- npeAyCHnHTenb /Kyc.-50/ H BTOpOH- nOBTOpH­
Tenb /ycHnHTenb MO~HOCTH/, B KOTOpOM npeAYCMOTpeHa perynHPOBKa 
K03~~H~HeHTa nepeAa4H /oT 1 AO 0,5/ AnR e~paBHHBaHHR paa6poca 
cHrHanoe no KaHanaM. 

HH$OpMa~HR C ycHnHTeneH nOAaeTCR no Ka6enRM Ha 256-KaHanb­
H~e aaPRA04yecTBHTenbH~e npeo6paaoeaTenH /3Un/. AnHTenbHOCTb 
CTpo6a /B Te4eHHe KOTOporo npOH3BOARTCR H3MepeHHR/ paBHa 30 HC. 
PerynHpoeaHHe ypoeHeH cHrHanoe .co ecex4yBCTBHTenbH~X 3neMeHTOB 
AeTeKTOpa OAHOBpeMeHHO npOH3BOAHTCR H3MeHeHHeM CBeTOCHn~ OnTH-
4eCKOrO TpaKTa. npeo6pa30BaHHaR HH~OpMa~HR C 3Un C4HT~BaeTCR 

PHc.3. llpHH~HnHanbHaa cxeMa 
3neKTPOHHKH AeTeKTOPOB CHHxpo­
TPOHHoro H3nyqeHHH H 6noKa ynpaB­
neHHH. 
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/a Te4eHHe ~HKna H3MepeHH~/ a 6y~epHyo naMRTb /6n/, a a nay3~ 
MemAY ~HKnaMH pa6oT~ KOMnpeccopa - B 3BM. 

CHHXPOHH3a~Ho pa6oT~ eceH CHCTeM~ nepeAa4H HH~OpMa~HH OT Ae­
TeKTopa a 3BM ocy~ecTenReT 6noK ynpaeneHHR. 6noK ynpaeneHHR no-
3BOnReT: 

- npHHRTb HH~OpMa~HO 06 H3MeHeHHH HMnynbCa CHHXpoTpOHHOrO 
H3ny4eHHR OT 1 AO 15 pa3 B Te4eHHe 1 MC, BpeMR MemAY onpocaMH 
AeTeKTOpOB ycTaHaBnHeaeTCR 3aAepmKO~ ~t > (N·10+41) MKC, rAe 
N - 4HCno 3Un; 40 MKC - epeMR npeo6pa30BaHHR 3Un; 1 MKC - anna­
paTypHaR 3aAepmKa, KOnH4eCTBO ~HKnOB H 6noKOB 3aAaeTCR TYM6nepa­
MH Ha nepeAHe~ naHenH 6noKa ynpaeneHHR; 

- pa6oTaTb C ABYMR 06DeKTaMH /6e3 AOnonHHTenbHO~ KOMMyTa~H~/, 
nepeKn04eHHe ocy~ecTBnReTcR KnaeHaTypo~ Ha 6noKe ynpaeneHHR; 

- HHAH~HpOBaTb COCTORHHe CHCTeM~j 
- pa6oTaTb aBTOHOM~o 6e3 3BM IAnR TecTH~oeaHHR annapaTyp~/. 

HMHTa~HO CHrHanoe Ha BXOA~ 3Un MOmHO 3aAaBaTb C ~H~poaHanoroeoro 
npeo6pa3oeaTenR /UAn/. 

Pa6oTa 6noKa noKa3aHa Ha epeMeHHO~ AHarpaMMe pHc.4. 3anycKa­
o~H~ HMnynbC OT yCKOPHTenR noAaeTCR Ha ~OpMHPOBaTenb, KOTOP~~ 
a~pa6aTblaaeT HMnynbCbl 11 C6poc 11 H 11 CTpo6''. HMnynbc 11 C6poc 11 AOnmeH 
noAaBaTbCR He paHbWe 4eM 3a 5 MKC AD nORBneHHR HH~OpMa~HH C AaT-
4HKOB CHHXPOTPOHHoro H3ny4eHHR. BpeMeHa e~pa6oTKH cHrHanoe 11C6poc 11 

H 11 CTpo611 MoryT KoppeKTHpoeaTbCR 6noKaMH 3aAepmeK. 
no HMnynbCY 11 CTp06 11 4epe3 3aAepmKH 40 MKC /epeMR npeo6pa3oea­

HHR HH~OpMa~HH B 3Un/ B~pa6aT~BaeTCR HMnynbC 11 CTapT 11
, KOTOPbl~ no­

£1aeTCR Ha 6noK vnoaeneHHR.CnvcTR eoeMR (n.10+41) MKr IIHKn nn!'nrM 
noBTOpReTCR. KonH4eCTBO TaKHX ~HKnoe MOmHo 3aAaBaTb.no oKOH4aHHH 
nocneAHero ~HKna H3MepeHHR ~OPMHpyeTcR HMnynbc 3anycKa 3BM. HH­
~opMa~HR c 6noKa naMRTH nepenHc~eaeTCR a 3BM. H3MepHTenbHaR an­
napaTypa pa6oTaeT Ha nHHHH c 3BM M-6000. CeR3b Me*AY 3BM H cooT­
eeTcTeyo~HMH 3neKTpOHHbiMH 6noKaMH OCy~eCTBnReTCR 4epe3 MarHCTpanb 
KAMAK. 

nporpaMMa C4HT~BaHHR HH~OpMa~HH pa60TaeT B AHCKOBO~ onepa~H­
OHHO~ CHCTeMe peanbHOrO BpeMeHH. 

npH pa6oTe nporpaMMbl Hcnonb3yeTCR cneA~H~ KOMnneKT annapa­
TYPH~x cpeACTB: 

- HHTep~eHc eeTBH KAMAK; 
- Ha6op cpeACTB BBOAa, XpaHeHHR H npeACTaBneHHR HH~OpMa~HH 

/HMA, VT-340, FS-1500/. 
~YHK~HH, e~nonHReMble nporpaMMo~: HHH~Ha~HR annapaTyp~ KAHAK, 

npHeM HH~OpMa~HH H3 Hee B onepaUHOHHYO naMRTb 3BM, o6pa60TKa H 
npeACTaBneHHe pe3ynbTaTOB. 

3aAa4H OH-naHH-o6pa60TKH 3aKn04aOTCR B cneAYO~eM: 
a/ onpeAeneHHe napaMeTpOB CHHXPOTpOHHOro H3ny4eHHR: nonHoro 

HHTerpana HHTeHCHBHOCTH /Q/, UeHTpa pacnpeAeneHHR nnOTHOCTH HC­
T04HHKOB CHHXpOTpOHHOrO H3ny4eHHR /R/, AHCnepCHH S, xapaKTepH3y­
O~e~ Manbl~ pa3Mep 3neKTpOHHOrO KOnbua AnR KamAOrO H3 15 MOMeHTOB 
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. PHc.4. BpeMeHHaH gHarpaMMa pa6oThl 6noKa ynpaaneHHH. 

BpeMeHH /t/ B Te4eHHe OAHOrO UHKna ~OpMHpOBaHHR 3neKTPHHOrO KOnb­
ua B KOMnpeccope/6/; 

6/ onpeAeneHHe CTaTHCTH4eCKHX /no HeCKOnbKHM UHKnaM/ KoppenR-

Horo H3ny4eHHR; 
B/ CTaTHCTH4eCKH~ KOHTPOilb AaT4HKOB 4HCna 3IleKTpOHOB /Ne/ H 

TOKa III CTyneHH CHCTeMbl nHTaHHR HCT04HHKOB MarHHTHOrO nonR 
KOMnpeccopa (1 110, AaT4HKa y-H3ny4eHHR /y/, CHrHan C KOTOporo 
nponopUHOHaneH 4HCny 3neKTpOHOB. 

nporpaMMHble B03MOmHOCTH n03BOnROT CTpOHTb KOppenRUHOHH~e 3a­
BHCHMOCTH Me*AY pa3nH4HbiMH nepeMeHH~MH, HanpHMep: R(t), S(R) 
HnH Ne Om) • 

1. 
2. 
3. 
4. 
5. 
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fonyT8HH H.A. H AP· 
H3MepHTenbHaR CHCTeMa AnR HCCneA08aHHR 
AHHaMHKH C*aTHR 3neKTpOHHW~ KOne~ 

9-83-696 

~aHO OnHCaHHe MHOrOKaHanbHOH CHCTeMW AnR HCCneA08aHHR AHHaMHKH C*aTHR 
3neKTpOHHOrO KOnb~a no CHH~poTpOHHOMY H3ny4eHHQ. CHCTeMa COCTOHT H3 OnTH-
4eCKOrO KaHana, HK AeTeKTopa, 6noKa ycHnHTeneH, 3neKTPOHHKH ynpa8neHHA H 
C8R3H C 38M M-6000. 0nTH4eCKHH KaHan npo3pa4eH AnR H3ny4eHHR 8 HHTep8ane 
AnHH 80nH 1 t 8 MKM. HK AeTeKTOP COCTOHT H3 12 ~TOCOnpOTH8neHHH H3 ceneHHAa 
C8HH~a , pacnono*eHHW~ 8 8HAe KpecTa. H~pMa~HR C AeTeKTOpa nocTynaeT no 
Ka6enbHOH nHHHH C8R3H Ha 256-KaHanbHWe 3apRA04y8CT8HTenbHWe npeo6pa308aTenH, 
C KOTOpW~ C4HTW8aeTCR 8 6y~epHyQ naMRTb H 3aTeM nepeAaeTcA 8 38M . nporpaMMa 
C4HTW8aHHA H~OPMa~HH pa6oTaeT 8 CHCTeMe AHCK080H onepa~HOHHOH CHCTeMW pe­
anbHOro 8peMeHH. nporpaMMHWe 803MO*HOCTH n0380nAQT CTpOHTb KOppenR~HOHHWe 
3a8HCHMOCTH Me*AY pa3nH4HWMH 8enH4HHaHH, HanpHMep, 3a8HCHMOCTb HHTeHCHB­

HOCTH CH 3neKTpOHHOro KOnb~a OT TOKa III CTyneHH CHCTeHW nHTaHHR HCT04HHK08 
HarHHTHoro nonA KOMnpeccopa. 

Pa6oTa 8wnonHeHa 8 DTAene H08W~ MeTOA08 ycKopeHHA OHRH. 

Golutvin I.A. et al. 9-83-696 
Measuring System for Investigating 
Dynamics of Electron Ring Compression 

The description of multi-channeled system for investigating dynamics 
of the electron ring compression over synchrotron radiation is given. The 
system consists of optical channel, infrared radiation detector, a unit of 
amplifiers, electronics of monitoring and coupling with t~6000 computer. 
The optical channel is transparent for lt8 mkm radiation.The infrared de­
tector consists of 12 photo-resistances made of PbSe set as a cross. The in­
formation arrives from the detector over a cable coupling line to 256-chan­
neled charge-sensitive converters, then it is read out into buffer memory 
and again is transformed into the computer. The program of the information 
reading out operates in the real time disc operative system. The program 
possibilities allow to build up correlation dependences between different 
values, for example , the intensity of synchrotron radiation electron ring 
from the third stage current of power supply sources of the compressor mag­
netic field. 

The investigation has been performed at the Department of New Accele­
ration Methods, JINR. 
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