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ITpHMeHHeM~e Ha YCKOPHTe~HX MeTOA~ H3MepeHHH napaMeTpOB 
6eTaTpOHH~X KO~e6aHHM B 6o~.bWHHCTBe OCHOBaH~ Ha cneKTpa~.bHOM 
aHa]H3e KOrepeHTH~X KO~e6aHHM UeHTpa TRZeCTH ny4Ka OTHOCH
T8].bHO a~eKTPH4eCKOM OCH ~aT4HKa no~ozeHHR, YCTaHOB~eHHOrO 

no Tpacce ~BHZeHHR ny4Ka. AMn~HTY~H~e 3Ha4eHHH KO~e6aHHA, 
BH3BaHHHe B036yz~eHHeM ny4Ka cneuHa~.bH~M TO~KaTe~eM, ~HKCH

py~TCH Ha pR~e noc~eAOBaTe~.bHYX 060pOTOB H HaKan~HBamTCH. 
ITo]y4eHHaH TaKHM o6pa30M HH~pMaUHH 3aTeM o6pa6aT~BaeTCH. 
HaH6o~ee pacnpocTpaHeHHOM o6pa60TKOM HB~ReTCH HCnO~.b30BaHHe 

~HCKpeTHOro npeo6pa30BaHHR ~yp.be (All~) Ha~ noc~eAOBaTe~.b

HOCTh~, co~epzameA 1000 H 6o~ee B~6opoK. B o6meM BH~e AD~ 
eCT.b onepaTOP, KOTOPYM H3MeHReT ~HCKpeTHym noc~e~OBaTe~.bHOCT.b 
3Ha4eHHM X(n), n = 1,2, ••• ,N B KOMn~eKCHym noc~e~OBaTe~.b
HOCT.b X(k), k = 1,2, ••. ,N B COOTBeTCTBHH _C BYpaZeHHeM: 

X(k)=~ X(n)e-j2~kn/N • 
n=1 

B npHMeHeHHH K aHa~H3Y pacnpe~e~eHHR 4aCTHU 8 ny4Ke no 
4aCTOTaM 6eTaTpOHH~X KO~e6aHMM X(n) npe~cTa8~HeT H3 ce6R 
BpeMeHHYm 8H60pKy 3Ha4eHHA OTK~OHeHHR ny4Ka OT pa8H08eCHOM 
op6HTH, a X(k)- STO annpoKCHMaUHR ~yp.be cneKTPOM TpaeKTOPHH 
~BHZeHHH 4aCTHU B 8aKyyMHOM KaMepe. 

Pea~H3aUHH ~HcKpeTHoro npeo6pa3oBaHHR ~yp.be H~H ero 
6o~ee pauHoHa~.bHoro 8apHaHTa - 6~cTporo npeo6pa3oBaHHR ~YP.be 

(Ell~), COCTORmero B npoBeAeHHH 6o~.bWOrO KO~H4eCT8a OnepaUHM 
YMHOZeHHR KOMn~eKCHYX 4HCe~ C HaKOn~eHHeM, Ha YHHBepca~.bHYX 
3BM H MHKponpoueccopax Tpe6yeT 3Ha4HTe~.hHoro 8peMeHH, H 
noaTOMY He BCerAa npHrO~Ha 8 CHCTeMaX ynpaB~eHHR yqKOPHTe~eA. 

Bonpoc~ T04HOCTH annpoKCHMaUHM H nporpaMMHOM pea~H3aUHH 
ATI~ ~ocTaT04Ho xopomo H3y4eHY. Pea~H3aUHR ze ero 8 "MeTa~~e", 
no BCeA BepORTHOCTH, nOCTOHHHO 6y~eT 3aHHMaT.b BHHMaHHe pa3-
pa60T4HKOB, T.K. yCTOA4HBOe pa38HTHe MHKPOS~eKTPOHHKH CTHMy
~HpyeT COBepmeHCTBOBaHHe npH6opoB Ha OCH08e All~. B TO ~eBpeMH 
B~6op a~rOPHTMa ATI~ Henocpe~CTBeHHO CBH3aH C HCnO~.b3yeMOM 
3~eMeHTHOA 6a3oA H_, 8 KOHe4HOM HTOre, MOZeT npHBeCTH K 
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CHH~eHHID BpeMeHH B~4HC~eHHH, ~H60 COKpa~eHMID 4HC~a 3~8KTPOHH~X 
KOMnOHeHT H T.n. 

C pa3BHTHeM MHKPOS~eKTPOHHKM nOHBH~CH HOB~H K~acc MMKPO
npoueccopHOH TeXHHKM - CMrHa~hH~e npoueccop~, CTPYKTypa M 
CHCTeMa KOMaH~ KOTOPHX OpMeHTHpOBaHa Ha MCnO~h30BaHMe B 
3a~a4aX UM~POBOH o6pa60TKM CHrHa~OB. 3~eKTPOHHaH annapaTypa, 
B~no~HeHHaH Ha 6a3e cHrHa~hHHX npoueccopoB, ~erKo a~anTMpyeTcH 

K KOHKpeTI!OH CHCTeMe aBTOMaTH3aU~IH, o6~a~aeT BHCOKOM Ha~eJIC

HOCThiD J.1 6HC.TpO~eMCTBMeM npH HH3KOH CTOHMOCTM. 
B paMKaX pa60T no MaKeTHPOBaHMID OT~e~hHHX Y3]0B CMCTeM 

YHK co3~aHa aBTOHOMHaH MHKponpoueccopHaH cMcTeMa ~]H M3Mepe
HHH napaMeTpOB 6eTaTpOHH~X KO~e6aHMH C MCnO]h30BaHM8M CMr
Ha]bHOrO npoueccopa. 0CHOBY CMCTeMH (pMC.1) COCTaB]HIDT 
KpeAToBaH MHKpo3BM ( MYlK-1) H ').aa 6.noKa 6HcTporo npoueccopa 
(Ell), B~no~HeHHHe Ha 6a3e 16-pa3pH~Horo cMrHa]bHoro 
npoueccopa TMna TMS 32010. E~oK 6HcTporo npoueccopa pa6oTaeT 
KaK "SLAVE" B MMKponpoueccopHoA CMCTeMe MYlK /1/, r~e C. 

ue~1ro opraHM3aUHM MHoronpoueccopHoA pa60TH pea]M3osaH eoBMe
~eHH~A npoTOKO~ KAMAK/MY]bTYlEAC 121. KpoMe MHoronpoueccopHoM 
pa60TH TaKOe COBMe~eHHe n03BO]HeT HCnO]h30BaTh B KpeMTe KaK 
6noK~ CTaH~apTa KAMAK,TaK H 6~0KH, no~~epJICHBaiD~He HHTep~eAc 

MY]bTYlEAC. 
Pa3pa6oTaHHHH 6]0K (PHC.2) BHnO]HeH B KOHCTPYKTHBe KAMAK 

H no~~ep~HBaeT CO CTOPOHH pa3~eMa P2 npoTOKO~ MYAbTYlEAC, 
a CO CTOPOHH pa3~eMa P1, 
HHTep~eAc illHHH TMS 32010. 

ycTaHOB~eHHoro Ha nepe~HeA naHe]M, 
0CHOBY Ell COCTaB~HeT CHrHa]bHHA 

npoueccop H 16 MHTerpa]hHHX CXeM CTaTH4eCKOM naMHTM 
KM132PY5. OnepaTMBHaH naMHTb 6]0Ka opraHM3oBaHa B 
~ByxnopTOBOro 03Y C npOH3BO~hHOH BH6opKOA o6~eMOM 4K 

TMna 
BH~e 

16-
pa3pH~HHX C]OB ~OCTynHoro(B 3aBHCHMOCTH OT COCTOHHHH TpHrrepa 
ynpaB]eHHH) CHrHa]bHOMY npoueccopy, ]H60 O~HOMY H3 3a~aT4HKOB 
HHTep~eAca MY]bTYlEAC. 

llepe~ Ha4a]OM pa60TH B STY naMHTb H3 6~0Ka noCTOHHHOA 
naMHTH 03Y/llll3Y 3aHOCHTCH nporpaMMa o6pa60TKM J.1 Ta6]Hija 
3Ha4eHHH CHHYCOB H KOCHHYCOB. YnpaB~eHHe BeeR CHCTeMoA ocy~e
CTB]HeT MHKp03BM MYlK-1. 0UH~POBKa CMrHa]OB C ~aT4J.1KOB no~o~e
HHH no HanpaB~eHMHM Z H R npOJ.13BO~HTCH ~BYMH 6HCTPHMJ.1 8-
pa3PH~HHMH AUll THna ~4226, HMero~HMH 6y~epHyro naMHTh o6~eMOM 
1024 C]OBa. CHrHa]H C ~aT4J.1KOB nO]O~eHHH nocTynaroT Ha BXO~ 
AUll noc]e npe~BapHTe]hHOA aHa]oroBoA o6pa6oTKH (ll~).AUll cTpo-
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J'Hc I, CTpyxTypHaa CXOlla CHCTOW>I lffi!(. 

PHc. 2. CTpyxTypa Onoxa Bn. 
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• 
6HpymTCH HMny~bCaMH, CHHXpOHH3HpOBaHH~MH 4aCTOTO~ o6pa~eHHH 

ny4Ka. 
AHa~H3 6eTaTpOHH~X 4aCTOT npOH3BOlHTCH no 1024 B~6opKaM B 

KaZlOM UHK~e YCKOpeHHH. lloc~e HaKon~eHHH HH~OpMaUHH H3 6y~epa 
AUll nepenHc~aaeTcH B cneuHa~bHO OTBeleHHY~ o6~aCTb naMHTH Ell 
H o6pa6aT~BaeTCH. 06pa60TKa COCTOHT B.B~nO~HeHHH Ell~ C npo
peZHBaHHeM no apeMeHH /3/. EasoaaH onepaUHH Ell~ COlepzHT 25 
acceM6~epH~x KOMaHl cHrHa~bHoro npoueccopa, a BCH nporpaMMa 
o6pa60TKH 3aHHMaeT 180 H4eeK naMHTH 6~0Ka Ell. C~la BXOlHT 
nolnporpaMMa 6asoao~ onepauHH Ell~, nolnporpaMMa HSMeHeHHH 
alpecHo~ noc~elOBaTe~bHOCTH (bit reversal) H nolnporpaMMa 
B~4HC~eHHH MOlY~H KOMn~eKCHOrO 4HC~a. 

llo~HOe BpeMH B~nO~HeHHH Ell~ l~H 1024 T04eK COCTaB~HeT 
70 MC. (~~H cpaBHeHHH- no~HOe BpeMH B~nO~HeHHH Ell~ l~H 1024 
T04eK B H3BeCTH~X pea~H3aUHHX Ha YHHBepca~hH~X 3BM 
COCTaB~HeT OT 100MC lO 1000MC, a Ha MHKponpoueccopax 
WHPOKOrO npHMeHeHHH OT 600MC lO 5500MC /4/ ), 

~a~hHe~WaH o6pa60TKa H3MepeHH~ npOH3BOlHTCH B MHKp03BM 
MHK-1. 0Ha COCTOHT B B~4HC~eHHH lP06HO~ 4aCTH (q) 4aCTOT~ 

6eTaTpOHH~X KO~e6aHH~ no HanpaB~eHHHM Z H R, MaCWTa6HpOBaHHH 
H npeo6pa30BaHHH laHH~X l~H B~BOla Ha UBeTHO~ TV- MOHHTOp. 

llo ze~aHHm onepaTopa Ha TV- MOHHTOp B KaElOM UHK~e YCKOpe
HHH MOZeT B~BOlHThCH K~eTKa 4aCTOT C no~OZ8HH8M pa6o4e~ T04KH, 
~OgMa KO~e6aHH~ ny4Ka ~H60 4aCTOTH~~ cneKTp no ~m6oMy H3 
Hanpaa~eHH~ (Z, R). 

Paspa6oTaHHaH CHCTeMa MOZeT HCnO~h30BaTbCH B 
HCC~8lOBaTe~bCKHX U8~HX (A~H 0Tpa60TKH pa3~H4H~X a~ropHTMOB 

cneKTpa~bHOrO aHa~H3a), a TaK~e KaK Q- MOHHTOP npH Ha~alK8 

~yCKOpHTe~H. 
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napaM8Tpo8 6eTitpoHHt.IX KOne6aHMH C MCOOilt.30BaHM8M 
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AnA ~enei1 M3MepeHHA napaMeTpoB 6eTaTpOHHt.tx Kone6aHHiit ny'IKa yCKo· 

p8HHt.IX 'IICT14~ p83pa6oTaHa aBTOHOMHaA MMKponpo~eccopHaR CMCTeMa. 0cHO· 

By CMCT8Mbl COCTaBnAeT 6noK, BblnOilHeHHbiH Ha 6a38 CMrH811t.HOrO npoi48CCOp8 

TMS 32010. AnA nonY'IeHMA MHcllOpMa~MM o 'laCToTax 6eTaTpoHHbtX KOne6aHMA 

OpoM3BOAMTCR 6biCTpoe npeo6p83088HMe cl»ypbe HaA MaCCMBOM A8HHbiX, X8p8K· 

TepM3ytoUlMX OTKOOHeHMe ~eHTPI TA)f(eCTM ny'IKa Ha PRAe nocneAOB8Tent.Ht.IX 

o6opoTOB. AnMHI MICCHB8 Bb16opoK MO)f(eT M3MeHATbCA OT 16 AO 1024. non· 

H08 BpeMA BbiOOilHeHMA 6ncl» AllA 1024 TO'IeK COCTaanAeT 70 MC. CMCTIMI 

MO)f(8T MCOOflt.30BITbCA B MCCI18AOBITellbCKMX ~ellAX (ASIA 0Tp860TKM p8311M'I• 
HbiX anropMTMOB 6ncl» C MeHbWMM 'IMCilOM Bbl6opoK)1 a TaK)f(e K8K 0·MOHMTOp. 

Pa6oTa at.tnomttHa a fla6oparopMM.caepxabtCOKMX 3HtprMiit OL.1RL.1. 

Coo6utarHe 061oe.IPIHeHHoro HHCTHTyTR RAep«biX Hccn~oaaHHA . .Ily6Ha 1991 

nepe&OA 88TOpo8 

Ganbat G.; Gleibman E.M. 
An Autonomous Microprocessor System for Measurement 

of Betatron Oscillation Parameters Using Signal Processor 

P10·91-!l5 

The special~purpose microprocessor system for measurement of betatron 

oscillation parameters of an accelerated particle beam is designed. The block 

carried out on the basis of the signal processor TMS 32010 is the main part of 
the system. The information about betatron oscillation frequency .is obtained 
by the method of the fast Fourier transformation (FFT) of the mass data about 

a bunch deviation from orbits during revolutions. The dimension of the massif 

choise can be changed from 16 up to 1024. The total execution time for FFT 
occupies 70 ms. The system can be used for any research pupose (to elaborate 

different algorithms of F FT with lesser numbers) and as a 0-monitor. 

The investigation has been performed at the Laboratory of Superhigh 

Energies, JINR. 
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