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BBEIEHUE

@DOTO2NEKTPOHHBIN YMHOXUTENb (PDY) — p cIpocTp HEHHBIH JETEKTOp OI-
TUYECKOTO H3Iy4eHHs, 4 CTO HMCIOJb3YyeMbIi B (PM3MYECKUX YCT HOBK X ANl pe-
ructp 1mu coObituit. H Beixone ®DY BO3HUK 10T BJIEKTPUYECKHE CUTH JIbl, He-
cympe MHMOpM M0 00 McciielyeMoM H3lydeHnH. B ¢usmdyeckoM sKkcrepumeHTe
HeobxonuMo obecrieunTs cT OMIbHOCTD Koa(huunenT ycwienus ®DY u MuHH-
MHU3UPOB Th BJIMSHME IIYMOB, BO3HUK IOIIMX B yMHOXUTese [1,2], 4To B XKHO UIs
MOCTeAyIomel mepef 9d ¥ H JU3 A HHBIX.

OOBIYHO B IKCIIEPUMEHT X HEOOXOIMMO HCIIONb30B Th OIHOBPEMEHHO He-
CKOJIbKO cueT4ukoB. IIpm 3TOM B cHcTeM X C OONBIINM KOIHMYECTBOM JAETEKTO-
POB Ui K XIOro (hOTORIEKTPOHHOTO YMHOXHTENS HEOOXOOUMO YCT H BIIMB Th
OIITUM JIbHOE H IPSKEHUE IMUT HUS M U3MEHATh €ro B Xoje aKkcnepumeHT [3].
Komuyectso @DY, ucnonp3yeMblXx B COBPEMEHHBIX 3KCIHEPUMEHT X, BO MHOTHUX
CIly4 sIX sIBJIsIeTCs 4pe3Bbld HHO OosipiuM [4]. MCHosib30B HHE [ HHBIX CHUCTEM
IUT HUS B (PU3NYECKHUX DKCIEPUMEHT X C M JIBIM KOJIMYECTBOM IETEKTHPYIOIIEi

Il p TYpHI, KOIJ peYb UIET O HECKOJIbKHUX WM HECKOJIBKHX HECATKOB K H JIOB,
SBJISETCS HEYIOOHBIM M JOPOTOCTOSIIVM.

H cerogusimHuii JeHb CYIIECTBYeT OOJBIION BBHIOOP p 3HOOOP 3HBIX BHICO-
KOBOJIBTHBIX MCTOYHUKOB JUId (PU3MUYECKUX DKCIEepUMEeHTOB. CTOUT OTMETHUTh He-
00XOIMMOCTh HMCHOJIb30B HHUSI BBICOKOBOJIBTHBIX CHUCTEM IHMT HHUS B (PU3MUECKUX
9KCIEPUMEHT X Ul JAeTeKTHPYIOUIeH I p TYphl C 3 IIUT MU OT MEPErpys3ok Io
K Xxaomy K H y. T K, B p 6ote [5] oIHchB e€Tcs MHOTOK H JIbH S CHCTEM ITH-
T HUA (POTOYMHOXHTENIEH, B KOTOPOI NPEeNyCMOTPEH 3 IIUT OT Neperpy3ku 1o
K X71oMy 13 64 X H 510B. O0H KO 1 HHBIA B PU HT CHCTEMbI BBICOKOBOJIBTHOTO IH-
T HUA OCHOB H H UCIIONB30B HUM HCTOYHMK BC-28 u He mMeeT BO3MOXHOCTH
yIp BJIEHUS U MOHUTOPUPOB HUS H NPSKEHUS C MOMOLIBIO KOMITBIOTED .

MHOroK H JIbH $I BBICOKOBOJIBTH I CUCTEM , IIPEACT BJIEHH 5 B [6], npedH -
3H 4eH g IUT Hug 6ompmmx M ccroB @BY (30-10000 K H J10B ) B KPYIHBIX
¢pu3nyeckux skcrepuMeHT X. CTOUT OTMETHUTh, YTO J HH S CHCTEM TII03BOJIFET
noctryb noteps MeHee 0,05 BT/K H 11, 1 OTCYTCTBYIOT HOPOTOCTOSIIHME BBICOKO-
BOJIbTHBIE K O€/M, T K K K B 9TOW CHCTEME MCIIOJIb3YeTCs METOJ FeHep LIUU Bbl-
COKOTo H NpSIKEHHs] HENOCPEICTBEHHO B MecTe ero norpetienus. OpHuM u3
B XHEHIINX HEIOCT TKOB MCIOIb30B HUS T KUX CHCTEM B M JIBIX M CpPeiHHUX (u-
3WYECKHX DKCIEPHUMEHT X FBJISETCS BBICOK § CpemHdd LieH H K H J. Kpowme Toro,



TEpAeTCs YHUBEPC JIBHOCTh BBICOKOBOJIBTHOM CHUCTEMBI, T K K K [UI K KIOTO THII
ODY HeoOxonuMo MPHOOPET Th OTHETBHYIO SYEHKY.

Iyt 1oJiydeHusl XOpoIo CT OWJIM3UPOB HHOTO BBICOKOTO H IIPSDKEHUS IS

K KIOro K H J YIeldioT 0co00e BHUM HHE CHCTEME IIMT HUSl JETeKTUPYIOLIEH

I p Typsl. B Gomprmx ¢pusmueckux ycT HOBK X 3 4 CTYIO M3TOT BJIMB IOT CH-

CTEMbI TIUT HUA C OOJIBIIMM YHCIOM K H JIOB U C W 1T 30HOM H TPSCKCHUS VIS
HCTIONIb3yeMBIX JETEKTHPYIOLINX 31eMeHTOB. T K, IUI ®IeKTPOM THHUTHOIO K JIO-
pumerp CMS cosmectro ¢ komn Hueit CAEN 6bu1 p 3p 60T H MCTOYHHK BBICO-
KOBOJIFTHOTO IIUT HHS C JOJITOBPEMEHHO# cT OuabHOCTBIO nopsak 0,2% u M K-
CUM JIbHBIM BBIXOOHBIM H npszxkeHuem 500 B [7].

OnuchiB eM 5 B 1 HHOU p 60Te CUCTEM BBICOKOBOJITHOIO IIUT HUS CO3J H
B p MK X mpoekT «Deuteron Spin Structure» (DSS), KoTOpbIif H TIp BIleH H TI0-
JlydeHHe MH(MOPM LUK O CIUH-3 BUCIIIEH Y CTU 2- U 3-HYKJIOHHBIX CHJI U3 JBYX
MIPOLIECCOB: dp-YIPYroro p CCesHUs M pe KLHMU p 3B J1 JICUTPOH H HYKIJIOTPOHE
OUSIU [8,9]. Uzyuenue obenx pe KUMil OCHOB HO H HCIIOJB30B HUM UH(OPM -
1MUY, MOJYYeHHON C MOMOIIbI0 CUMHTWUIAIIMOHHBIX cueTunkoB [10]. Bce nmetek-
TOPBI COCTOST M3 OOBIYHOTO OPI HUYECKOTO CUMHTUIUIATOP , CheM MH(OPM U
CO CLUMHTWUIATOPOB OCYILECTBIIAETCS C IOMOLIBIO P 3IMYHBIX DPDY.

Co3x HH 4 CHCTeM BBICOKOBOJIBTHOTO IMUT HUSI PDY p ccuuT H H BOCEMb
K H JIOB, HO MOXeT ObITh CBOOOZHO JI NTHPOB H Ui OOJBLIEro YhClI K H -
JI0B. I HH s BBICOKOBOJIBTH 1 CUCTEM YCIIEHUIHO IIPUMEHsN Cb g mut Hug ODY
B (DbU3UUECKUX DKCIEPUMEHT X H HykioTpone OUSH.

Cr Ths Opr HM30B H cllegylomuM oOp 30M: B p 31.1 omuceiB ercst obuy s
CXEM CHCTeMbl BBICOKOBOJIFTHOTO IIUT HUS; B P 3M.2 NPHUBEIECHBI OCHOBHBIE X -
P KTepucTHku BbicokoBonmbTHOro Momyns «Wenzel Elektronik N1130»; p 3m.3
onuchiB et Monyib 8DAC-12 ¢t ug pr  CAMAC, p 3p 60T HHBIH W1 CUCTEMBI
BBICOKOBOJIFTHOTO MHT HHUS; B P 34.4 TNPHUBONATCA X P KTEPUCTHKU MOIYJSA
8ADC-14 ct ux pr CAMAC, KoTopsIii T KXe ObUT p 3p 60T H W1 CUCTEMBI BbI-
COKOBOJIPTHOTO IIMT HHA; B P 30.5 OIUCHIB €TCd CUCTEM MENJIEHHOTO KOHTPOII,
KOTOp 4 OCHOB H H ucHonb3oB HuM 11 ket MIDAS u obecnieuus et ymp Bie-
HHUE BBICOKOBOJIBTHOM CHCTEMOM IUT HHA C MOMOIIBI0 KOMITBIOTED ; B 3 KJIIOYEHUHU
COAEPX TCSd OCHOBHBIE BBIBOIPBI.

1. OBIIIEE OITMCAHUE CUCTEMBI

B npoexte DSS uncnonssyrorcs ®DY-85 ¢ AM0oaHO-eMKOCTHBIMH YMHOXHUTE-
JIMH H npsxkeHud [6], DY co BcTpoeHHbIMU AenuTensMu 1 @DY-63 ¢ pesuctus-
HBIMH JeJIMTENsIMU. B oKcriepuMeHTe 1Mo M3y4eHHMI0 pe KWW P 3B J  JAEHTpOH
11t PDY-63 npuMeHsoTcsl 00bIYHbIE PE3NCTHBHbBIE IEMUTEIN Oe3 JOMOTHUTENb-
HOW MOAMUTKHU MOCIEAHUX AWHOAHBIX MpoMexyTkos [10,11]. BpicokoBombpTH 4



cucteM (BC) mig @BY ¢ pe3ucTUBHBIM JETUTESIMHU YIOBIETBOPSIET T KUM Tpe-
00B HHIM, K K:

e 1 11 30H p 6ouero H npsxkenus wig OOY 0-3 kB;

® HE3 BHUCHM s DEryJHpoBK H INpsekeHus K xporo ®DY B mpexen x p 6o-
Yero AY I1 30H C ITOMOIIBI0 KOMIBIOTED ;

® TOYHOCTh M3MEHeHud H npsxenusd < 10 B;

e Il P THOE W IPOrP MMHOE OIp HHYEHHS 10 TOKY M H NPSKEHUIO BO U3-
0exX HHe BBIFOp HHUSI DIIEMEHTOB NETEKTHPYIOILEH I p Typbl U C MOM BBICOKO-
BOJIbTHOM CHCTEMBI;

® BO3MOXHOCTb yBEJIMYEHHd YMCI K H JIOB mId nmuT Hug DPBY, T kxke
BO3MOXHOCTh MCTONB30B HUS BC 1 I 30BBIX JETEKTOPOB.

Dromy ynosrnerBopser monyis «Wenzel Elektronik N1130» [12]. nga pe-
JIM3 MM HEe3 BUCHMOTO YNp BJIEHHS W KOHTPOJIS K XKIOTO K H J1 ObUIM Criemu-
JIBHO p 3p OOT HBI M HCIOJIB30B HBI MU(PO H JIOTOBBIH mpeodp 308 Tenb (LIAIT)

u H Jjoro-idposoii npeobp 308 tenp (AUIT) cr un pr  CAMAC (Computer
Aided Measurement and Control). [ng ynp Bienus moayiasmu CAMAC wuc-
noss30B Jicst Kpeut-KoHuTpoisiep CCPC6 (Crate Controller Personal Computer),
p 3p 6ot =ubli B JIOBD OUSAM [13]. i ynp BiIeHHS K H J1 MH C [TOMOLIBIO
KOMITBIOTEP B K YE€CTBE IPOIP MMHOIO OOECHedYeHHs 3 OCHOBY OBUI B3AT IPO-
rp mmublid 1 ket MIDAS [14]. H puc. 1 npexncr Bien o6y g 61ok-cxem BC
U1 nuT Hua ODY-63.

Vrp BieHHe BBICOKMM H NpsikeHueM ocymecTrisercsd ¢ nomotipio CCPC6 u
yCT HOBJIEHHBIM H HeM 11 KetoM mporp MM MIDAS. Csa3p CCPC6 ¢ momynem
IAII npoucxomut no mune CAMAC. [ niee, ycT HOBJIEHHOE H IPSXEHUE H K -
xmoM K H e IAII mepen erca H Bxom monyns «Wenzel Elektronik N1130».
C soixomoB moxynst «Wenzel Elektronik N1130» cYHTBIB I0TCS CHIH JIBI C TO-
Mouibio aByx mopyneid ATl nand MOHMTOPHUPOB HHUA BBIXOJHOTO H NPSXEHUA U
norpebnsgemoro Tok . Ot uHpopMm nus ¢ moxyiteid ALII no mmne CAMAC cun-
TeIB eTcd yepe3 CCPC6.

Hizxe noxpo6GHO onmc H K XAbIi a/eMeHT npeacT BieHHoi BC.
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Puc. 1. Briok-cxeM BBICOKOBOJIbTHOM CHUCTEMBI IUT HUS



2. MOAYJIb «WENZEL ELEKTRONIK N1130»

Monynbs BbicokoBoibTHOTO TUT Husi «Wenzel Elektronik N1130» (N1130)
npend 3H 4eH g ycr HoBkHM B NIM (Nuclear Instrument Module) xpeiit. OcHOB-
Hble X p KTEPUCTHKH J HHOTO MOJXYJS IPHUBEICHHI B T Onulie.

X p krepuctuku moayiia «Wenzel Elektronik N1130»

X P KTepUCTUK MOy Ludpossie 31 yeHus
Yucno K H JI0B 4
BrixogHoe mo 3 kB (0-3 MA)
H IpSKeHUe U TOK 1o 6 kB (0-0,5 MA)

~220B
H npsaxenue nur Hus ~ 117 B

+24 B
Ct OUIBHOCTD H MPSKEHHS <5-1074

KpoMe 1 HHBIX I p METPOB CllefyeT OTMETUTh CIEAYIOIIHEe €ro X p KTepH-
CTHKHU:

® BO3MOXHOCTh BBIOOP MOJISIPHOCTH BBIXOAHOTO H MNPSCKEHHS JUId K XJAOTO
K H J1 B OTAEJIBHOCTH C MOCIEAYIOEH HHANK LUeld H I HEeNH;

® BO3MOXHOCTb PETYJUPOB HUS BBIXOJHOTO H IPSXEHHs C IOMOLIBIO TIOTEH-
LUOMETpP , P CIHOJOXEHHOTO H TepeqHel I Helu MOy,

® BO3MOXHOCTb PETYJUPOB HHUS BBIXOZHOTO H TNPSIKEHHI C MOMOIIBI0 H JIO-
roporo curd 1 0-6 B;

e H JIMYMEe H JIOTOBBIX CHTH JIOB, IPOIIOPLUUOH JIbHBIX BBIXOZHOMY H IIpsiKe-
HUIO U TIOTPeOIIIeMOMY TOKY;

® BO3MOXHOCTb YCT HOBKH IPEIEIbHBIX 3H YEHUI BBIXOMHOIO H MPSXKEHUd U
TOK U1 K XHOT0 K H J H HepegHed I Helu.

B akcnepuMeHT JbHOI 4 cTH mpoekT DSS,  uMeHHO 11 M3ydeHus pe-
KUMH p 3B J JEWTpOH , ucnonb3yiorcd 8 AE— E-neTeKTopoB, T KM 00p 30M,
HEoOXOIMMO MO B Th BBICOKOE H mpstkenne H 8 ®BDY-63. IIng sToil menu uc-
HOJIb30B JIOCh B 4-K H JIbHBIX Moxyas N1130.

3. IH®POAHAJIOTOBBII ITIPEOBPA30OBATEJD SDAC-12

LIAIT 8DAC-12, Boimonsenssli B ¢t H pre CAMAC, 6bU1 crienu JIBHO p 3-
p 6or H m1g BC, OCHOB HHOW H WKCIIOJb30B HHU BBICOKOBOJITHBIX MOJYJIEH
«Wenzel Elektronik N1130». Moayias 8DAC-12 umeeT MUPUHY B OAHY CT HIUIO
ct o pr  CAMAC [15]. Kp tkme x p krepuctuku LIAIl momyna ct HE pT
CAMAC cnenymomue:

® KOJIM4ECTBO K H JIOB — §;

® BBIXOJIHBIC TOKU (H K H J1) — 110 20 MA;



e BhixogHOe H npsixkenue — ot 0 go +4,096 B;

® p 3psagHOCTh — 12 6urT;

® BpeMs yCT HOBJEHUS — 6 MKC;

® [IpelB PUTEJbH S YCT HOBK B «HOJIb» BCEX BBIXOIOB IPU BKJIIOYEHHH IH-
T HUS;

® KOHTPOJIb YCT HOBJIEHHBIX B K H JI X KOJIOB;

® OJIHOBpEMEHHBII cOpoC BCeX K H JIOB.

Mopnyns LJAIT npenH 3H YeH U1 He3 BUCHUMOH YCT HOBKM H NPSXKEHUS H
K X10M K H je monynis «Wenzel Elektronik N1130». Ynp Brnenue monynem LIATT
ocywectsisiercs no muHe CAMAC ¢ NOMOILBIO CIeNyIOIIUX KOM HII:

e A(0) F(9) mmn C — cbpoc BceX BBIXOOOB B «HOITb».

o A(k) F(0) — urenue ungopm 1mu B cooTBeTcTBYIOUMX K H 11 X LIAII (¢ 0
mo 7).

o A(k) F(16) — 3 much ungopM 1M B cooTBeTCcTBYIomme K H Jibl LIAIT (c
0 mo 7).

4. AMILTUTYJIHO-IIU®POBOI ITIPEOBPA3OBATEIL SADC-14

ALII 8ADC-14, BeimonHenHsiit B ¢t HI pre CAMAC, 6bUT crielty JIbHO P 3-
p 6or H g1 BC, OCHOB HHOW H WCIIOJIb30B HHU BBICOKOBOJIBTHBIX MOJYJIEH
«Wenzel Elektronik N1130». Konctpyktusao Moxyns 8ADC-14 3 HUM eT TYeHKy
CAMAC opnokp THoU mmpunsl [15]. Kp Tkue X p xrepuctuku ALIT momymns
ct o1 pr CAMAC cnenyoniue.

e AH JIOrOBbIE BXOIPbI:

KOJIMYECTBO BXOIOB — §;

BXojHOe conpoTusieHrne — 100 kOwm;

BXOJIHbI€ CUTH Jibl — —bB 10 +5B.

e P 3pemenne ALIIL:

14 6ut (14 p 3psa 3H KOBBIH);

BCa IIK T — 16384,

m r kB HTOB Hug 1 M.p. = 0,6104 MB.

e MHTerp JbH S HEMWHEHHOCTh: 1 M. p.

e STROBE: 1o nonoxuTeasHOMy Iepern Jy MPOUCXOIUT 3 IMOMUH HUE BXOH-
Horo H jorosoro curd 1 B Track-Hold;

BXOjiHOE comnpoTusieHrne — 50 Owm;

ypoBHH curH 1 — NIM (—0,8 B);

JUIATENIbHOCTh UMITYyIb¢ — 35 HC;

3 nepxk curd 1 STROBE BHyrpu 6ok — 20 Hc.

I mapnid momyms ALIIT p 3p 6 THIB Jicd W11 He3 BUCHMOTO MOHHUTOPHPOB -
HHSI BHIXOJHOTO H TIPSDKEHUS M MOTpeOIsIeMOro TOK H K JKJIOM BBIXOJE MOJYIIS



«Wenzel Elektronik N1130». VYnop BieHHe U CUMTBIB HHME 3H YEHHHA C MOMYJII
AMIT mpoucxogut no mmuHe CAMAC ¢ nomopio cienyomux QyHKIuii:

o A( k) F(O) — urtenue n HHBIX U3 peructpoB misd k = (0 10 7) K H JIOB;

e A(0) F(8) — mposepk LAM, Q=LAM;

e A(0) F(9) — cbpoc peructpos u LAM;

e A(0) F(10) — cbpoc LAM;

e A(0) F(11) — p 3pemieHue BHYTpeHHETO CTPOO (BBICT BIIIETCS IMPH BKITIOUE-
HHUH IIUT HHL);

e A(0) F(24) — 3 nper LAM (BbICT BisieTCS IIPU BKJIIOYEHUU IHUT HUS);

e A(0) F(25) — BHyTpennuii ctpo6 curd j (3 muck B ALIIT);

e A(0) F(26) — p 3pemenue LAM;

e A(0) F(27) — p 3pemierue BHemHero cTpod (3 MpeT BHYTPEHHETO).

JIns ynp BJI€HUS M1 MOHUTOPUPOB HMSI TOYHBIX 3H YEHWH H TPSDKEHUS U TOK
C MOMOIIBIO0 [ HHOTO MOMY/Is HeoOXoaumMo OTK JubpoB T ALIIT K Xa0ro K H JI .
Jist nonmydeHusi K JIMOPOBOYHBIX KOD((UIMEHTOB, T KXK€ HPOBEPKH CT OWIIb-
HOIl p GoTHI Beell cucteMbl O6e3 noukioueHus: moayis «Wenzel Elektronik N1130»
6b110 p 3p 6OT HO IpOrp MMHOE oOecrieyeHre H s3bIKe Iporp MMHUpoB Hust C++
¢ ucnonb3oB HueM 1 ket ROOT [16] nox onep nuonnyio cucremy LINUX. Cu-
CTeM COCTOSUT M3 OOHOTo OTK JinOpoB HHOro Momyns LIATI, omHoro momymns ALIIT
u Kkpeiir-koutpoiep CCPC6. g p 6OTHI ¢ IOMOILIBIO POTP MMHOTO obecre-
YeHUs B MPEACT BICHHOW cucTeMe Bce BhIXOabl ¢ Mouyist LIATT Obutn coenrHeHbI
co Bxog mMu AIIIL. Tlpu a1 HHOIl KOH(UIYpP LMK CHCTEMBl BO3MOXHO INOJy4YEHHUE
K THOPOBOYHBIX KO3 (PHUIIUEHTOB I BCeX BOCBMH K H JI0B ogHOTO Moy ALITL.
I'p duueckmii nHTEpdeiic MPOrp MMbI IS IPOBEPKU CT OMIBHOCTH M HOJy4EHHS
K JTMOPOBOYHBIX KO(D(HUIUEHTOB MIPEJICT BJIEH H pUC. 2.

ITporp MM BBINIOJHSIET CIEAYIOLIEE:

e BrIOOp cr HiwH B Kpeiite CAMAC g monyneit LIATT u ALIT;

e cOpoc MoIyneil B H U JIbHOE COCTOSIHUE;

® YCT HOBKY «Hynd» B Momyie ITAIT (kHonk «Reset»);

e 3 mHch B K xkabiil K H 1 LAII onpeneneHHOro 1muppoBOro 3H YEHHS;

® IIUKJIMYECKYI0 3 MUch H K XAblil Bbixon LIAII ¢ onpeneneHHbIM MOMb30B -
TeJIeM I TOM;

® JIEMOHCTP LMIO 3 MHCH U YTEHHs U1l 0OOMX MOJy/Ield B OKHO BbLI YH;

e 3 nuch B ¢ i Bcex 1 HHbIX U ¢ LAII, u ¢ ALII moayneii.

® B peXHME C III TOBBIM LIUKJIOM ITOJIb30B TEJIb MOXET BBIOMP Th HOCTPOCHHE
rp Uk [ McciaemxyeMoro K H 11

® yjI JIeHHe MCTOPUH B OKHE BBII YH.

H npumep, H puc.2 MoxHO BHAETh, 4TO H 3-if Bbixox LIAIl mocrosHHO
Oyzmer mon B Thcd 3H yeHne 100, ocCT sbHBIE K H 16l OynyT p 60T Thb B LIUKIIE
noBbllieHUs! H npsikenust ¢ w rom 100. B okne Bbig uym g LAIT u AT moxHO
H OJII0J Th NpoOLIeCC 3 MMCH U YTEHUs 3H YeHUH ¢ Mojysiei. B pesynpT Te BbI-
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Puc. 2. I'p ¢uuecknii uaTepdeiic mporp MMel mid K auOpoBku Moy ALITI

HOJTHEHHS! IIPOTP MMBI OyzleT nocTpoeH rp ¢uk 3 BucuMocTd 3H yeHud ALII or
BxonHoro 3H 4eHus ¢ LIAII nng yerBeproro X H 1 (cM. puc. 3).

IMomyyeHHble 3H YeHHS NIPOKCUMUPOB JIMCh H BCEM IIPOMEXYTKE JIByMs I10-
JIMHOM MH: NIEepBOM U BTOpPO# creneHH. [loiydeHHble 3H YeHHS I 0T OOUH KOBBIN
Pe3yJIbT T, YTO TOBOPHUT O JIMHEHHOH 3 BUCHUMOCTH H BceM p Oo4eM I I 30He
ALTII. U3 dopMmyasl TUHEHHOTO yp BHEHHA

y=ap+bw (1)

BBIUUCIISTUCH K JIMOPOBOUYHbIE KOO(P(HLMEHTHI. 3/ieCh ¢y — BXOJHOE 3H YEHHUEe C
LIAIIl B MB, © — nonyuennoe 3u uenue ALl B oruer X, k — HyMmep uus K -
H JIOB, @) — TbeecT JI, by — Kod(hHUIUEHT JIUHSHHOM 3 BUCUMOCTH BBIXOJHBIX
3H YEHWH OT BXOMHBIX 3H YeHHWH H mpskeHws it k-ro K H 1 ATl Tummanoe
3H YEHHUE MOJYYSHHbIX KOI(P(ULUUEHTOB a) U by cocT Bisiio 4-5 u 0,6104 MB co-
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Puc. 3. I'p ¢ux 3 Bucumoctu cuuthiB emoro 3H yeHus ¢ ALII or 3 1 B eMoro 3H yeHud
o IIAII

oTBeTcTBeHHO. [TorpemHocTs u3Mepenus Kosdduuuent by coct Basn 5- 1077,
OTKJIOHEHHE OT HOMHH J1 P BHsIOCh 6 - 1074,

Kpome Toro, ¢ momoripio a1 HHOMl Hporp MMbI T KXXe HpOBEpsUl Cb H IEeX-
HOCTb JIrOpuTM BbINOSIHEHUS KOM HI CAMAC. DTO 0CyLUECTBIISIIOCH IOCTOSH-
HBIM YTE€HUEM HH(OPM LM Bcex BochMU K H J10B ALIIl. DtoT nropurm npu-
MeHSIICS VT pe Ju3 muu «on-line» ynp Brnenns BC ¢ moMoImpio KOMITBIOTED U
n ket MIDAS.

5. CUCTEMA MEUVIEHHOI'O KOHTPOJIA

Jis pe U3 LUK CHCTEMBI MEJIEHHOTO KOHTPOJIS W YIIP BIICHHS C ITOMOIIBIO
MEPCOH JIPHOTO KOMIBIOTep 3 OCHOBY ObUT B34T I KeT MIDAS (Maximum In-
tegrated Data Acquisition System — M KCHM JIbHO MHTETPUPOB HH 51 CHCTEM
c6op a1 HHbIX) [14]. MIDAS cocrout u3 6uOIMOTEK, H NKC HHBIX H s13bike C, U
HECKOJIbKUX HPUJIOXEHHH, KOTOpbIe MOTyT p GOT Th H P 3/IMYHBIX IUT THOPM X,
T kux K K UNIX-nnogo6usie, Windows, VxWorks u T. 1.

CucreM MeUIEHHOTO KOHTPOJISL OpPI HU3yeTCs! B OObEKTHO-OPHEHTHPOB HHOM
BHJE IOCPEACTBOM TPEX YPOBHEH BBI3OB : KJI CC Ip HBEpOB, yCTPOWCTBO M IIMH .
K Xmp1it ap fiBep K1 ¢C  OTHOCUTCS K KOHKPETHOMY MHOXECTBY (HPYHKIIMOH Jib-
HOCTHU ]I HHOTO KJI CC , T KOMY K K: BBICOKOE H NpSIXEHHE, TeMIep Typ , OOLIuii
K H JI BBOA —BBIBOJ , M THHT U T.JA. OCYyIIECTBIEHHEM BbI30B YCTPOICTB 3 HUM -
eTcsl BTOpPOH YpOBEHb WM AP WBEp YCTPOWCTB , TOTA K K TeKyIIWe I p THbIE
CPeICTB 3 JEHUCTBYIOTCS H TPEThEM YPOBHE MOCPEICTBOM JAp HBEp IIUHBI.

Jlng pe nu3 UUM yop BIEHHA U KOHTPOJIS BRICOKMM H IPSKEHUEM C TIOMOIIBIO
n ket MIDAS 6butu p 3p 60T HblI AB Jp ¥Bep : ccpcbcam u nl130, KoTOpbIe
BIIOCJIEACTBUU ObLIM MCIIONB30B Hbl BMECTE C JI HHBIM I1 KETOM.

ccpcbcam mipescT Bisiet coboit ap iiBep mmHEl CAMAC. B 1 HHOM 11p iiBepe
6b11M 00BsIBIIeHBI (pyHKLMH, KoM Habl cT HI pT CAMAC: cOpoc, uTeHue, 3 MUCh,
3 MpeT, p 3pelIeHue u T. .



IIporp MMHBII Momynp nll30 BeIONMHAET (PYHKLHUIO Op HBEp YCTPOMCTB .
B 1 HHOM Jp IiBepe 3 JIOXEH IIOTHK BBIIOJIHEHUS OIPENETICHHBIX KOM HJ, KO-
TOpble HeoOXomuMbl s 3 mucH 3H 4eHus B LIAIl m MHCTPYKUMI Mg 4YTeHHs
uHpopMm uuu, noctyn oueil H Bxoapl ALIl. B 1 HHOM Koje HCIONIB30B HbI
(byHKLMH, KOTOpBIE comepx Tcsi U 00bsBieHbl B MIDAS i 1OMHOUEHHOH p -
6OTbI BceX NPUJIOXKEHHH M YTUIIUT ]I HHOTO I KeT .

JI HHBIE JBE MpOrp MMbI OOECHeYMB IOT 3 IOJHEHHE M CCUB [EePEeMEHHBIX
B 6 3¢ 1 HHbIX (ODB H puc.4). Frontend — nporp MMHBIH MOIy/b, KOTOPBIHA
BTOM THUYECKM IIOJIyd €T 3 1 B emble nepemenHele u3 ODB, nepen er 1 HHble
3H yenud H LIAII, u uamepennslie 31 yenus: ¢ ALII orceut torcsa 8 ODB. Bee atu
orep LMHU MPOTp MMHBIN Moy rontend OCyIIECTBISET HEMOCPEACTBEHHO C IO-
Motnplo aAp HBepoB nl130 u ccpcb6cam. Bee ocT bHBIE MOIYAU, KOTOPBIE BXOJSIT
B COCT B OCHOBHOIO Y31 , MMEIOT IIp BO TOJBKO H YTEHHE U3MEPEHHBIX 3H 4Ye-
Huii u3 ODB. Yrunur mlogger no3ponser BecTd 3 NMUCh B ¢ W BCeX J HHBIX,
MOJIyYEHHBIX OT 3 MYLIEHHbIX mpoueccoB. POpM T dTHUX A HHBIX BBIOUDP €T ¢ M
10JIb30B T€Jb. [ HHBIA IPOrP MMHBIM MOJYJIb COXP HSIET [ HHbIE HE3 BUCUMO OT
KOM HJ IOJIb30B TEJS IS BU3Y JIM3 LM WH(OPM LIUH OPYTUMU MPUITOKEHUSIMU.
ITporp MMmHbIIT Moy b mhttpd 1 €T BO3MOXHOCTH C IIOMOIIbIO Op y3ep YIp BISTH
nporeccoM cOOp 1 HHBIX € JII0OOr0 KOMIBIOTEP , KOTOPHIH MMEEeT MOAKIII0UYEHHE
K 106 spHOI cetr Internet. T KxXxe mMeercss BO3MOXHOCTh H CTPOHKH Orp HU-
YEHHOTO JOCTYII C IMOMOULIBIO 1T POJIA.

H puc.5 npeacr Binen BHEIIHMIA BUJ OKH status mporp mMmsl mhttpd, xoTto-
p g BxomuT B 1 keT MIDAS. B 1 HHOM OKHe IMpOAEMOHCTPUPOB HbI CIIEMYIOIINE
BO3MOXHOCTH yIpP BJICHHS U BU3Y JIU3 LUH:

® UHIMK LU 3 MyLIEHHBIX IPOTP MM H J HHOM KOMIIBIOTEpE;

® WHIMK LK 3 MYIIEHHBIX MPOLECCOB CUCTEM cOOp [ HHBIX;

® 3 IIyCK U OCT HOBK 3 IIMCHU J HHBIX B ¢ il;

® 1epexos K APYruM HPHIOXKEHHSIM.

IMpencr BnenHslid H puc. 6 rp UK gemoHcTpupyer p 6oty BC BO Bpemenu.
ITonb30B TEnb MMEET BO3MOXHOCTh BHIOOP LIBETOBOM M IMOK H JIbHOW MH(OPM -
muu. JI HH 4 omuud HOCTYIH TOJBKO IpPH BbIIONHEHUH Tpex mnporp mm: ODBE-

.mid
.root

Puc. 4. biiok-cxeM  JIrOpUTM ynp BJIEHUS BBICOKOBOJIBTHOM CHCTEMOM C IIOMOLIBIO 11 K€T
MIDAS



Stat = ODB = CNAF ] Messages | Elog |Alarms | Programs | History ] Config | Help
Run#0 || OIOPPEON [ Alee 0| RestartNo || Data dir: froot/midashv/

Start: Tue Sep 09 15:04:42 1997 Stop: Tue Sep 09 15:04:42 1997
Equipment " FE Node ‘ Events || Event rate[/s] I Data rate[kB/s] | Analyzed
Channel Active Events MB written GB total
0 P o 0.000 0.000

17:20:46[mhttpd] Program mhttpd on host Ins03cc started

ODBEdit [lns03cc] | Logger[ns03cc] ||  SC Frontend [ns03cc]
mhttpd [Ins03cc]

Puc. 5. Buemnuii Buj okH status nporp Mmbl mhttpd, Bxogsueii B coct B 1 xer MIDAS

dit, mlogger, mhttpd. ITonb30B Tenb MOXET MPOCM TPHUB Th UCTOPHUIO M3MEHEHMS
H INPSKEHUS C MOMEHT MCIOJIHEHUS BBILIEYK 3 HHBIX IPOTP MMHBIX MOJIy/Iel He-
3 BUCUMO OT TOro, ObUI JIM OCYyINECTBJIeH 3 IMChb B ¢ i1 wim HeT. T Kxe H
rp (uke yK 3bIB I0TCS OTMETKHM H 4 JI 3 IIHUCU U OCT HOBKM (p W , U BBIBOAUTCS
M4 dTOoro ¢ W .

YcT HOBK U KOHTPOJIb H NPSIKEHUS M TOK OCYILECTBIISIETCS BO BKJI JKE IP -
tpuueckoro unrepeiic HV nporp mmer mhttpd (puc.7). B 1 HHOiT obosouke
nepez IMOJIb30B TEJIEM OTKPBIB €TCSl BECh CIMCOK p 00T rommx K H JioB. Hyme-

2200
20004 DefaultXCH 0 Current

1800 { [DefaultZCH 1 Current |

1600 -} [DefaultCH 2 Heasured
1400 Default¥CH 3 Measured |

%Defaulr_%ﬂl 4 Heasured
1200 7 [DoFaultch 5 Heasured
1000 - Default’CH 6 Heasured
T DefaultXCH 7 Heasured

800
600
400

200+

i

AL A R I I B B I I L AL IS I I I I R |

17:30:00 17:31:00 17:32:00 17:33:00 17:34:00 17:35:00 17:36:00 17:37:00

]

0 Leprrrerrrrerrprrererer

Puc. 6. I'p ¢uK U3MEHEHUS BBIXOJHOIO H NPSXKEHUS U MOTPeOISIeMOro TOK CO BPEMEHEM,
oto0p X eMmblif B okHe history
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| T

[Bquipment: w0 ]
Groups: All Default ||
Names Demand Measured Current||
CHO 2200 2200 || 1300,6||
CH1 2100 2100 12437
CH?2 1700 1700 936,9
CH3 1500 1500 0
CH4 0 0 0
CH5 0 0 0
CHé 0 0 0
CH7 4] 0 0

Puc. 7. Oxno mporp mmbl mhttpd skcriepument HV

p M K H JioB H 4yuH ercsi ¢ «0». Ilonb30B Teab B crondie «Demand» BBOAMT
HeoOXxomuMmble H mpsxkeHud. [locie BBOX IONB30B TeJieM JII00OTO 3H YeHHs H -
YHH eTCs MPOIECC MMOCTENeHHOTO MOOHATUSI H NPSXEeHUSI, KOTOPBIA MPOUCXOIHUT
B HECKOJIbKO 3T I0OB, 3 JIOXEHHbIX B Jroput™e ap ueep nll130. B cronbi x
«Measured» u «Current» 0TOOp X IOTCS M3MEPEHHbIE 3H UYEHHUs, KOTOPBIE MOJy-
yensl ¢ ALIII. H puc.7 Bugno, uto B 4-M K H je CH3 TOK p BeH «HyJI0», 4TO
03H Y €T, 4YTo H 1 HHOM Bbixome momyins «Wenzel Elektronik» HeT H Tpy3Ku.

3AKIIIOYEHHUE

P 3p 60T H W BBeleH B 9KCIUTYy T IMIO YIP BJISIEM S CUCTEM BBICOKOBOJIBT-
Horo mut Hus PBY g skcnepumeHToB H Hykinorpone OUAU. P 3p 6ot Hel
monynu 8DAC-12 u 8ADC-14 nnd ynp BieHUs BEICOKOBOJIBTHBIM HCTOYHHKOM H -
npstkenust «Wenzel Elektronik N1130». Co3n HO nporp MMHOe obecriedeHue st
nonydeHus: K TuOpoBouHbIx Koadpurmenros AL u nposepku p 60Th Momy/eit
CAMAC. H nuc Hel gp iiBepsl a1 ynp BiaeHus BC u mporp MMHBIM I K€TOM
MIDAS.

JI HH 4 cuCTeM HMeeT CIeAyIolure X p KTePUCTHKH:

e JIi T 30H H IpskeHus u ToK : jo 3 kB (0-3 MA), 1o 4 kB (10 0,5 MA);

® HE3 BHUCHMYIO PEryJIMpPOBKY H NPSXKEHHUS B K XIOM K H JIe;

® WHIMK LIMI0 BHIXOAHOTO H IpsKEeHHs M NOTPebIsieMOoro ToK ;

® BO3MOXHOCTb IIPOCMOTP HCTOPHH M3MEHEHMS! H INPSKEeHHS C MOMEHT 3 -
MYCK CHCTEMBI;

® 3 THCh B (p W BCeX 1 HHBIX, Mony4deHHbIX oT BC.

11



CucteM wucnonp3yeTcd H BHYTPEHHEH MHILIEHM HYKJIOTPOH -M B p MK X
npoekt DSS. OH 1ok 3 1 H AexHy, cT OWiIbHyI0 p 60Ty BO Bpems H Oop
I HHbIX. B H crosmee Bpems 1 HH s BC npumensiercst K K B 9KCIIEPUMEHT X I10
W3Y4EHUIO P 3B JI JAEHTpoH | dp ympyroro p ccesHus [8,9], T K u s TecTupo-
B HMS IPYruX JETeKTOpoB U OBV,

JI HH g cuCTeM MOXeT OBITb JIETKO P CIIMPEH 3 CYeT yBEeJIMYCHHUs MOAyJeil
«Wenzel Elektronik N1130», ynp Bnsemsix nocpenctsom LAIT u ALII ct v pr
CAMAC. Kpome Toro, oH MOXeT ObITh HCIIOJIB30B H U1l 0OecredeHus MMUT HUS
I' 30BBIX J€TEKTOPOB.

P 60or 4 cru4YHO TOMIEPX H TP HTOM MOJIOABIX YYEHBIX U COTPYIHUKOB
OUAU u rp HTOM PODU 13-02-00101 .
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