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1. BBEAEHHE 

8 pa6oTe Oni1CaHbl ABa OCHOBHbiX MOAYilfl, C nOMOlllbiO KOTOpbiX 
OCyllleCTBilfleTCfl ynpaeneHI1e ycTaHOBKOI:i "Kp11CTai111 11

• <llyHK~I10-
HI1pOBaHI1e fiilOKOB COBMeCTHO CO Bcel:i 3IleKTpOHI1KOi1 3KCnepi1MeH
Ta Oni1CaHO B pafiOTe / ll. 

2. OnHCAHHE liJlOKA CHHXPOHH3AUHH (SPILL TIMER) 

0cHOBHol1 3aAa4el1 6noKa "SPILL TIMER" HBilHeTcH CI1HXPOH113a
~11H pa6oTbl cneKTPOMeTpa c LI11KI10M ycKOPI1Tei1H 11 CI1HXpOH113a~I1H 

nepeAa411 AaHHbiX e 38M EC-1040 4epe3 YHI1Bepcai1bHbli1 APal1eep 
eeTBI1 121• KpoMe 3Toro, 6noK BbiOOilHHeT PHA AOnonHI1TenbHbiX 
<1>YHKLI11i1, He06XOA11MbiX AJlfl OTI1aAK11 cneKTpOMeTpa 11 npOBeAeHI1fl 
ceaHca Ha6opa cTaTI1CTI1KI1. Ha p11c. 1 noKa3aHa 6noK-cxeMa Mo
AYilH, a Ha p11c. 2 npi1BeAeHbl epeMeHHble A11arpaMMbl pa6oTbl 
ycTpOI:iCTBa. 

Ha BXOA "AIN" 6noKa noAaeTcH HeCTaHAaPTHbll1 /+30 B/ 
CI1HXPOI1MnyilbC yCKOPI1Teilfl, noc11e <l>OPMI1p0BKI1 3TOT 11MnYilbC 
3anycKaeT Tp11rrep "SPILL", epeMH HaXO>KAeHI1fl KOTOporo B co
CTOHHI111 11 111 nepeKpbiBaeT BpeMH l.I11KI1a YCKOPI1Teilfl 11 AOnOI1HI1-
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PHc. 2. BpeMeHHble .qHarpaMMbl pa6oTbl Mo.qyn.A CHHXpOHH3aJ..lHH. 

TeilbHbiX HHTepBaJlOB BpeMeHH, cnyma~HX AI1.A CHHXpOHH3aJ..lHH npo

J..lecca Ha6opa CTaTHCTHKH /pHC. 2/. noTeHJ..lHail "SPILL" BbiBO
AHTC.A Ha nepe.qHIOIO naHeilb 6JlOKa .qi1.A 6nOKHpOBKH npepbJBaHH.A 

3BM "REQUEST "oT naHeilH ynpaeneHH.A 3KCnepHMeHTOM. 

AJl.A CHHXPOHH3aJ..lHH CHrHana BOPOT, no KOTOPOMy cpa6aTbiBaeT 

6biCTpa.A 3JleKTpOHHKa ycTaHOBKH /pHC. 2/, Ha epeM.A c6poca 

ny4Ka YCKOpHTeil.A npHMeHeHbl .qea J..lH$pOBbiX O.qHOBH6paTopa, 

nepBbiH 1-13 KOTOpbiX (ACC.DEL) onpe.qen.AeT 3a.qepmKy Mem.qy 

CHHXPOHMnyJlbCOM YCKOPHTeil.A H MOMeHTOM no.ABileHH.A ny4Ka 4aC

THJ..l Ha ycTaHOBKe, BTOpOH (GATE) $HKCHpyeT .qilHTeilbHOCTb HM

nyilbCa eopoT. menaeMbiH HHTepean epeMeHH Ha6HpaeTC.A Ha nepe.q

HeH naHenH 6noKa c noMO~biO .qec.ATH4Hb1X nepeKI1104aTeneH. B Mo

MeHT OKOH4aHH.A CHrHana "GATE" Ha epeM.A 2, 5 MC 3anycKaeTC.A 

o.qHOBH6paTop "TEST DEL", 3a.qHHM 4>POHTOM KOToporo BbJpa6aTbl

eaeTC.A .qonOilHHTeilbHbiH KaJ1H6pOB04HbiH HMnyilbC 3anycKa ycTaHOB

KH (TEST) . 3a.qepmKa "TEST DEL" Heo6xo.qHMa .qn.A Toro, 4T06bl 

CHrHail OT 4aCTHJ..lbl, 3aperHCTpHpOBaHHOH B MOMeHT OKOH4aHH.A 
cHrHana eopoT "GATE-~ ycnen nepe.qaTbC.A e 3BM. 3Ha4eHH.A 

epeMeH "ACC.DEL" H "GATE" ycTaHaBilHBaiOTC.A c waroM 10 MC. 
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B CHCTeMe CB.A3H C 3BM HMeiOTC.A 4eTblpe HMnyilbCa npepbiBaHH.A: 

- Ha4ano J..lHKila ycKopeHH.A (BS) , 
- 3anycK (TRIGGER) , 
- KOHel..l J..lHKila yCKOpeHH.A (ES), 
- 3anpoc (REQUEST), 

• 
PHC. 3. BHeWHHH BHA 6JlOKa CHHXPOHH3aJ..lHH. 
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nep8~e TPH HS KOTOp~X reHepHpy~TCR onHC~8ae~M 6nOKOM. 38M 
8~XO,qHT 8 pe>KHM O>KH,qaHHR npHeMa ,qaHH~X no HMnynbCy "BS" 
/pHC. 2/, KOTOP~~ nOR8nReTCR Sa 10 MC ,qo 8~pa60TKH HMnynbCa 
80POT "GATE'': 3TH 10 MC HY>KH~ 3 BM ,qnR Sa8epweHHR TeKYutHX 
sa,qa4. Pe>KHM npHeMa ,qaHH~X KOH4aeTCR no HMnynbcy npep~8aHHR 
"ES ", noR8nR~uterocR 4epes 2, 5 MC nocne reHepauHH KanH6po-
B04Horo sanycKa, a 4epes 40 MC nocne HMnynbca "ES" o6HynR
eTCR TpHrrep "SPILL" H SaKaH4H8aeTCR LIHKn pa60T~ 6noKa. 

HMnynbc OT peanbHO~ 4aCTHLI~. 8~pa6oTaHH~~ 6~cTp~ 3neKT
pOHHKO~ YCTaHOBKH, nponycKaeTCR 4epes yCTaH08neHHy~ BHe 
6noKa H 6noKHpyeMy~ noTeHUHanoM '1NHIBIT" cxeMy coena,qeHHR, 
nocne 4ero no,qaeTCR Ha exo,q ''TRIN" 6noKa, r,qe cMeWH8aeTCR 
c HMnynbCOM KanH6poB04HOro sanycKa. OT MOMeHTa nocTynneHHR 
HMnynbCa OT peanbHO~ 4aCTHLI~ ,qo MOMeHTa B~pafiOTKH npep~8a

HHR "TRIG': C8H,qeTenbCTBy~ero 0 HanH4HH rOT080rO ,qnR C4H
T~BaHHR MaCCHBa ,qaHH~X, ,qon>KHO npO~TH He MeHee 100MKC,T.K. 
3TO epeMR HeOfiXOAHMO npeo6paSOBaTenRM 8peMR-l.IH~pa H aHanor
l.IH~pa ,qnR sa8epweHHR npouecca KOHeepcHH. 3a,qep>KKa HMnynbca 
npepb18aHHR B~nonHeHa Ha OAH08H6paTope "CONV.DEL ". 

CyuteCTByeT HH~OpMal.IHR, nOR8nR~utaRCR BCKOpe nocne Ha4ana 
perHCTpal.IHH C06b1THR, HS aHanHSa KOTOPO~ MO>KeT cne,q08aTb, 
4TO co6biTHe He y,qoaneT80pReT onpe,qeneHHbiM ~HSH4eCKHM Tpe6o
eaHHRM H nepe,qa8aTb ,qaHHble B 3BM Heuenecoo6pasHo. B 3TOM 
cny4ae 3neKTPOHHKa OT60pa 8~pa6aT~BaeT HMnynbC 6~CTPO~ 
04HCTKH, KOTOPbl~ 06HynReT 8peMR-l.IH~p08ble H aHanor-l.IH~p08~e 
npeo6paS08aTenH ycTaH08KH, a TaK>Ke no,qaeTCR Ha BXOA "CLEAR" 
onHC~8aeMoro 6noKa, r,qe ocTaHa8nH8aeT e~pa6oTKY HMnynbca 
npep~8aH~R 8 3BM, nocne 4ero 6noK nepexo,qHT B pe>KHM O>KH
,qaHHR cne,qy~ero sanycKa. EcnH co6~THe oKas~8aeTcR 11xopo
WHM11, 38M C4HT~BaeT ero H 8~,qaeT OT8eT rOT08HOCTH "ENCODE·: 
KOTOp~~ ynpaBnReT TpHrrepOM "INHIBIT". noTeHLIHan '1NHIBIT" 
,qononHHTenbHO 6nOKHpyeTCR 8HeWHHM CHrHanOM sanpeTa ''HALT" 
H 8HyTpeHHHM CHrHanoM BOPOT "GATE··. 

AnR Hafin~,qeHHR Sa npaBHnbHOCTb~ npHeMa ,qaHH~X cny>KaT 
TPH C8eTOAHO,qa, 8~8e,qeHH~e Ha nepe,qH~~ naHenb 6noKa /pHC. 1/. 
C8eTOAHOA "SPILL" cny>KHT ,qnR Ha6n~,qeHHR sa LIHKnOM ycKOPHTe
nR j COCTORHHe TPHrrepa "INH" OTpa>KaeT 8TOpO~ HHAHKaTOp, 
C8eTO,qHOA "TEST" OTpa>KaeT COCTORHHe cneuHanbHOrO TpHrre
pa, KOTOp~~ ynpa8nReTCR nocne,qHHM KanH6p0804H~M HMnynbCOM 
sanycKa. EcnH LIHKn "SPILL" KOH4aeTCR H 8 3TO 8peMR noTyweH 
C8eTO,qHOA ''INH ': a C8eTOAHOA "TEST" ropHT, - 3TO OSHa4a
eT, 4TO npouecc sanHCH HH~pMal.IHH B ,qaHHOM l.IHKne yCKOPHTenR 
npowen CHHXPOHHO H 6es c6oee. Ha ycTaHoaneHHbiX Ha nepe,qHe~ 
naHenH LIH~p08~X HHAHKaTOpax MO>KHO Ha6n~,qaTb KOnH4eCTBO co6~
TH~, nocnaHHbiX B 38M KaK sa apeMR OAHOrO LIHKna YCKOPHTenR, 
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TaK H 3a BeCb ceaHC Ha6opa CTaTHCTHKH. onOK B~nOnHeH 
a ABOHHOH ~4eAKe KAMAK /pHc. 3/. 

3. MOAYnb 3AnPOC08 

MoAynb aanpocoa cocTOHT H3 ABYX 6noKOB KAMAK: 6noKa 
"REQUEST REG" H 6noKa "CONSTANS REG", coeAHHeHH~X c na
Henb~ ynpaaneHH~ 3KcnepHMeHTOM. BHeWHHH BHA naHenH ynpaa
neHH~ npeACTaaneH Ha PHC. 4. Ha HeA ycTaHoaneH~ TPH Tpex
~H$poa~x AeC~TH4H~X oHK /6nOKH Ha6opa KOHCTaHT/, C nOMO~b~ 
KOTOp~x MOIKHO BBOAHTb B 3BM HOMep TeKy~ero ceaHca (RUN NUMBER) 
H HOMepa rHcTorpaMM (FIRST HISTO) H (LAST HISTO) , pacne4a
T~aaeM~e Ha YCTPOHCTBe ~H$pone4aTH H B~CBe4HBaeM~e Ha AHCn
nee. 3Ha4eHH~ Ha6paHH~X Ha oHK 4HCen noAa~TC~ 4epe3 COeAH
HHTenbH~H Ka6enb Ha 6nOK "CONST.REG ·: H3 KOTOporo C4HT~Ba~T
c~ no MarHCTpanH KAMAK. KpoMe 3Toro, Ha naHenH ynpaaneHH~ 
HaXOAHTC~ P~A KHOnOK H naMn04eK, C noMO~b~ KOTOp~X 3KCnepH
MeHTaTOp MOIKeT ynpaan~Tb npoBeAeHHeM ceaHCa Ha6opa CTaTHC
THKH H 6~Tb HH$OpMHPOBaHH~M 0 AeHCTBH~X 3BM. 

onoK"REQUEST REG." COCTOHT H3 ABYX perHCTpOB: pen1CTpa 
$naroa H perHcTpa cTaTyca /pHc. 51. OnpeAeneHHble 6HT~ 16-
paap~AHOro perHCTpa $naroa ycTaHaBnHBa~TC~ B COCTO~HHe 11 111 

HalKaTHeM COOTBeTCTBy~eH KHOnKH Ha naHenH ynpaaneHH~, npH-
4eM 4aCTb KHOnOK HMeeT OAHOCTa6HnbHoe nonOIKeHHe, a 4aCTb -
ABYXCTa6HnbHOe. CocTO~HH~ acex 16-TH paap~AOB cyMMHPY~Tc~ 
no 11m1 H $QpMHpy~T npep~BaHHe "REQUEST" B 3BM, KOTOpoe 
CBHAeTenbCTByeT 0 HalKaTHH KHOnKH Ha naHen~ ynpaaneHH~ 3KCne
pHMeHTOM. T . K. CHrHan npep~aaHH~"REQUEST'' He MOIKeT nocTy
nHTb a 38M eo apeM~ np~eMa AaHH~X /c6HaaeTc~ nporpaMMa 
npHeMa/, OH 6nOKHpyeTC~ CHrHanOM "SPILL" ~ BbiAaeTC~ nocne 
OKOH4aH~~ nocneAHero. npoXOIKAeH~e cHrHana npepbiBaH~~ 
"REQUEST" paapewaeTC~ HanH4HeM eA~HH~~ B 16-oM pa3P~Ae 
per~cTpa cTaTyca. 38M pearHpyeT Ha 3TO npep~aaHHe TaKHM 
o6pa30M, 4TO C4~T~BaeT ~ OAHOBpeMeHHO 06Hyn~eT perHCTp $na
roa H nepeXOAHT K HHTepnpeTa~HH AaHHoro aanpoca~ 

B per~cTpe cTaTyca, KPOMe onHcaHHOro 16-ro paap~Aa, aa
AeAcTaoaaH~ TPH nepB~X, KOTOp~e ycTaHaBnHBa~TC~ B COCTO~HHe 
11 111 ~ 06Hyn~~TC~ KOMaHAaMH B~60p04HOH 3anHCH H 06HyneHH~ 
np~ HanH4HH COOTBeTCTBY~~eH HH$QpMa~~H Ha WHHaX "W" Ma rHCT
panH KAMAK. Cocyo~H~e perHcTpa a~cae4HBaeTc~ Ha naHenH yn
oaaneHH~ 3KcnepHMeHTOM . 

6noK "REQUEST REG. " reHepHpyeT TaKIKe AOnonHHTenbH~e 
CH rHan~. noTeH~Han "HALT, cnylK~T An~ apeMeHHOH OCTaHOBKH • 
npHeMa AaHH~X. 3TOT C~rHan CHHMaeTC~ B cny4ae npHCYTCTB~~ 
noTeH~~anoa "C-DATA" ~ "C-RUN" Ha per~cTpe CTaTyca ~ np~ 
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P~c. 5.6noK-cxeMa 
MOAYn~ aanpocoa. 

-I N,ACO)R2) 
1" H< .z· a 1 

c6poweHHOM Tp~rrepe "STOP". Tp1o1rrep ''STOP" ycTaHaan~aaeT
c~ B 11 111 HalKaT~eM KHOnK~ "STOP" ~ c6paCblBaeTC~ HalKaTio1eM 
KHOnK~ "RUN': C nOMO~b~ 6noKa 3BM B~AaeT TaKIKe Clo1rHan 
rOTOBHOCT~ K np~eMy cneAY~~ero Macc~aa AaHH~x-"ENCODE'~6no
KOM BblnOnH~~Tc~ cneAYIOIII~e KOMaHA~ KAMAK: 

N(C) A(O) F(O) - C4~T~BaH~e perHcTpa 
N(C) A(l) F(O) - C4HT~BaH~e perHCTpa 

- C4HT~BaH~e perHCTpa 

"FIRST HISTO ", 
"LAST HIS TO ", 
"RUN NUMBER", N(C) A(2) F(O) 

N(R) A(O) F(2) - C4HT~BaHHe per~CTpa 1o1 o6HyneHHe perHcTpa 

N(R) A(O) F(18) 
N(R) A(O) F(21) 
N(R) A(O) F(25) 

ct>naroa, 
- a~6op04Ha~ aan~cb a per~cTp cTaTyca, 
- Bbl6opo4Hoe o6HyneH~e per~cTpa CTaTyca , 
- reHepa~~~ OTBeTa rOTOBHOCT~ "ENCODE·: 
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no KOt4aH,qe INITIALIZE (Z) MOAYilb nepexo,qi1T e 11cxo,qHoe co
CTO~HI1e, OfiHyll~~ BCe CBOI1 peri1CTp~. 

On11c~eaeM~e 6noKI1 ycnewHo pa6oTanl1 eo epeM~ ceaHcoe Ha 
ycKOPI1Tene JlB3 np11 npoee,qeHI111 nporpaMMbl 3Kcnepi1MeHTa 11 Kp11-
CT a1111 11

• 

AeTop~ C411Ta~T np11~TH~M ,qonroM no6naro,qapi1Tb 3.H.U~raHo
ea, H.A.~I11laToey 11 6.M.CTap4eHKO aa noMo~b e pa6oTe. 
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