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1. BBEAEHME 

CneKTpOMeTp 06paTHO~ reo~eTp~~ KACOr-M!I! Ha 1D-M KaHane 
peaKTopa l-15P-2·npeAHa3Ha~eH AnR ~3MepeH~~ cneKTpOB A~$paK4~~ 

~ Heynpyroro pacceRH~R He~TpOHOB OT ~ccneAyeMoro 06pa34a. Ta
K~e ~3MepeH~R RBnR~TCR o~eHb cy~ecTBeHH~M~ AnR ~ccneAOBaH~R 

$a36B~X nepeXOAOB B KOHAeHc~pOB~HH~x'~peAax~, B np~H4~ne, 
B03MO*H~ TonbKO Ha ~MnynbcH~x ~CTO~H~Kax He~TpOHoB. 

~ccneAOBaH~R Ha cneKTpOMeTpe K,aCor-M S,OCHOSHOM BeAYTCR 
S 3aB~C~MOCT~ OT teM~epaTYP~ ~ AaBneH~R. C~CTeMa KOHTponR ~ yn
paBneH~R ycnos~RM~ 3~cnep~MeHTa /CKY3/ pa~pa60TaHa C 4enb~ aB
TOMaT~~ecKO~ peryn~poBK~, a TaK~e A~cTaH4~oHHoro KOHTPO~R 

~ ynp aane-uia HeKOTopbIM~ nap aae TPaM~, onpeAenR~~Io1M~ KaK BHeWH~e 

ycnoslo1R Ha 06pa34e, TaK ~ paQoTY caMoro cneKTpOMeTpa. 
CxeMa ~3MepIo1TenbHO-KOHTponbHoro MOAynR cneKTpOMeTpa K,aCOr-M 

c Y4eTOM 0n~caHHo~ H~~~ CKY3 nOKa3aHa ~a p~c.1,. B pe~~Me A~

CTaH4~OHHoro ynp aaneuna CKY3 n03BonReT BbInOnH~Tb cneAYIOl14~e 
onepa4~~ OT TepM~Hana M~H~-KoMnb~Tepa~CM-3, YCTaHOBneHHoro 
B ~3Mep~TenbHO-S~4~cn~TenbHOM 4eHTpe nH$ /~BU nH$/: 

a/ OTb~CT~posaTb yrnos~e nO~~4~~ yeT~pex Kp~CTann~4eCK~X 

MOHoxpoMaTopo~ ~ ~eT~pex ren~es~~ AeTeKTopOB, 4TO onpeAenReT 
KOHe4HY~ 3Hep nm He~TpoHoB" per~cTp~pyeMbrx "Heynpy ro~1I 4ac Tb~ 
cneKTpOMeTpa; 

6/ 3aAaBaTb HY~HY~ TeMnepaTYPY B KaMepe 06pa34a /OT renHe
0

B~X TeMnepaTYP AO +200 C/ ; 
s/ nonY4aT~ ~H$opMa4~~ 06 a'";K;TyanbH~lx nap aae r pax 3Kcnep~MeH

Ta, Hanp~Mep TeMnepaType, AaBneH~~, ypoBHe a30Ta, ren~R ~ T.A. 
8~weYKa3aHH~e onepa4~~ MO~HO npOBeCT~ B pe~~Me MeCTHoro ynpaB
neH~R. 

Pa3B~T~e nporpaMMHoro 06ecne4eH~R ~ 3anycK CKY3 BMeCTe c A~
CTaH4~OHHO ynpaBnReM~M aHan~3aTopOM BpeMeH~/21 n03BonReT ocy
~eCTBnRTb Ha cneKTpOMeTpe KnCOr-M ~3MepeH~R B pe~~Me OH-na~H 
c ynpaBnR~~~M M~H~-KoMnb~TepoM, a C03AaH~e nOKanbHo~ KOMnb~

TepHo~ ceT~ MBU nH$ n03Bon~T ~ecT~ KOHTponb ~ yn~aBneH~e 3KC
nep~MeHTOM OT n~60ro TepM~Hana, SKn~4eHHoro B 3TY ceTb.' 

2. OnHCAHHE AnnAPATYP~ 

CKY3 /CM.pIo1C. 1/ opraH~30BaHa Ha 6a3e KPe~Ta KAMAK, ynpaB
nReMoro M~Kponpo4eccopH~M KOHTponnepoM KKM~ 3/, 101 M~H~-KOMnb~

'n~eihde-tiH~11 RHC'rarryr' 
1t.'lB"'~~f.J';:' IM ""501 iY"o,u.m~ , 



li B U .n 11 ~ 106A. ~cnonH~TenbHaR yaCTb CKY3 /p~c.2/ YCTaHoBneHa Ha paCCTOR
H~~ OKono 10 M OT cneKTpoMeTpa, COCTO~T ~3 Kpe~Ta KAMAK, Ha6o
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pa AaTY~KOB ~ ~cnonHR~~~X YCTPO~CTB.
OOJ 

6noK~ KAMAK, pa3Me~eHH~e B Kpe~Te, AenRTCR ~YHK4~oHanbHo Ha: 
I.	 YnpaBnR~~~e: KKMn, T~n 7207-2; naMRTb 03Y 16K6a~T, 

T~n 7229-3; naM~Tb nn3Y 4K6a~T, T~n 7228. 
I I. 5nOK~ CBR3~ KAMAK-KAMAK, T~n 1471. 
I I I. 6nOK~ o6cnym~BaH~R ycnoB~~ 3Kcnep~MeHTa: 

I
\ I I 1.1 YnpaBneH~e AeTeKTopaM~ ~ MOHoxpOMaTopaM~: B~XOAH~e 

per~CTp~, T~n 350 ~ 360; BXOAH~e BeHT~n~, T~n 321A; 6nOK co
npRmeH~R. 
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PHC. ~~ EnOK-CXCMa H3MepHTenhHoro Mc~ynH cneKTpOMeTpa
 

K,UCOf-M c CHCTCMOfi KOHTponH H ynp aanenaa ycnoBHHMIl
 

3KcnepH~eHTa: I - KOHTponnep Kpe~T~, THn 106A; 2 


6nOK CBH3H KAMAK-KAMAK, THn 1471; 3 - MHKpOnpOlJ,ec


COpHbJ~ rco n-r-po.nn ep Kpei1T3, THn 7207-2; 4 - HHTepcPe~c
 

uaer-no r-o TeneBH31101IIIOrO MOHHTopa, THI1 KI1-029. • I~,
 
Tepá CM-3. aBYXCTOPOHHRR nocneAOBaTenbHaR CBR3b MemAY Kpe~ToM 

KAMAK ~ 7M-3 pean~30BaHa c nOMO~b~ 6noKoB CBR3~ KAMAK-KAMAK, . 
T~n 1471 4/, ~ KOHTponnepa KAMAK - o6~aR W~Ha /om/ CM-3, T~n PHc.2. EnOK-CXeMa HCnOnHl1TenbHOA qaCTH CKY3. 
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II I .2. ~3MepeHHe aHanoroB~X napaMeTpOB: MynbTHnneKCOp, 
THn 750; ~H~POBOH BonbTMeTp KAMAK, THn 701. 

II I .3. nporpaMMHpyeMblH cr aõanu aarop r e-mep arypu oõpaau a . 
I I I .4. MeCTHa~ HHAHKa~H~: npeo6pa30BaTenb ABOH4HO-AeC~TH4

H~H, THn 610A, H HHAHKaTOp npe06pa30BaTen~. 

Pa60Ta 6nOKOB I H II 'OnHCbJBaeTC~ B rn."3. 
5nOKH I I 1.1 cnymaT An~ C4HTWBaHH~ H YCTaHOBa yrnoBwx nono

meHHH BOCbMH MeXaHH4eCKHX Y3nOB /4 AeTeKTopoB H 4 MOHoxpOMa
TOpOB/. OHH OCHa~eHW onTH4ecKHMH rOHHOMeTpH4eCKHMH ronOBKaMH 

13-pa3pRAHb1M KOAOM rpe~. npHBOA 3THX MexaHH3MOB ocy~ecTBn~
eTC~ OT peBepCHBHWX ABHraTeneH. 4TeHHe 3Ha4eHH~ yrna npOH3BO
AHTC~ nYTeM Bw60pa AaHHoH ronOBKH /perHcTp,THn 350, cy6aApec 
A(O)/, nepeAa4H c4HTaHHoro KOAa rpe~ H npe06pa30BaHH~ ero 
B ABOH4HWH /6nOK conp~meHH~/, BWAa4H Ha MarHCTpanb KpeHTa 
/BXOAHwe BeHTHnH, THn 321A/. ~BOH4~oe 3Ha4eHHe nOAnemHT nepe
Aa4e 6nOKaMH CB~3H B MHHH-KOMnb~Tep, a KpOMe Toro, npeo6pa3Y
eTC~ B 6nOKax I I 1.4 c ~enb~ Aec~TH4HOH HHAHKa~HH Ha MeCTe. 
YnpaBneHHe MexaHH3MaMH ocy~ecTBn~eTC~ BWXOAHWM perHCTpOM, 
THn 360, KOTOPWH npHHHMaeT KOA, cOAepma~HH HOMep MexaHH3Ma 
H HanpaBneHHe ero ABHmeHH~. ~Ba MnaAWHX pa3p~Aa BTOPOH 4aCTH 
BWXOAHoro per~CTpa, THn 350 /cy6aApec A(l)/, cnymaT An~ AHCTaH
~HOHHoro BKn~4eHH~ HnH BWKn~4eHH~ 6nOKOB nHTaHH~ ronOBoK 
H ABHraTeneH. OCTanbHwe pa3p~AW 3TO~ 4aCTH MomHO Hcnonb30BaTb 
An~ ynpaBneHH~ APyrHMH HcnonHHTenbH~MH YCTpOHCTBaMH, a B 4aCT
HOCTH, An~ nporpaMMHpOBaHHoro ynpaBneHH~ AHCKpeTH~M AeHCTBHeM. 

5nOKH I I 1.2 npeAHa3Ha4eHw AnR H3MepeHH~ aHanorOBWX CHrHa
nOB, COOTBeTCTBY~~HX KOHTponHpyeMwM ycnoBH~M 3KcnepHMeHTa. 
3TO CHrHanbl nocne HopManH3a~HH no Hanp~meHH~ KOMMYTHPY~TC~ 

MynbTHnneKcopOM, ~Hn 750, Ha BXOA ~H~pOBoro BonbTMeTpa, 
THn 701. 11-pa3p~AHwH KOA 9T BonbTMeTpa nepeAaeTC~ 6nOKaMH 
CB~3H, a TàKme npeo6pa3yeTc~ H HHAH~HpyeTc~ c nOMO~b~ 6no
KOB I I 1.4. 5nOKH I I 1.2 npHMeH~~TC~ An~ H3MepeHH~ TeMnepaTYPW 
o6pa3~a, AaBneHHA B KaMepe o6pa3~a, YPoBHe~ a30Ta. B03MomHo 
nOAKnlO4eHHe AO 32 TpaKTOB aaanor-oaux CH r aanoa , 

5nOK I I 1.3 - 3TO aBTOHOMHWH nporpaMMHpyeM~H cTa6HnH3a;op 
TeMnepaTYpw. TeMnepaTypa 3aAaeTC~ 10-pa3p~AH~M KOAOM, KOTOP~H 

npeo6pa3yeTc~ B cTa6HnbHoe Hanp~meHHe, ~Bn~lO~eec~ onopHoH Be
nH4HHOH An~ peryn~Topa AHCKpeTHoro AeHcTBH~. Peryn~Top ynpaB
n~eT rpenKoH HnH KnanaHOM nOAa4H mHAKoro a30Ta HnH renH~. 

nepe4eHb Hcnonb30BaHHWX 6nOKOB KAMAK B CKY3: 
a/ 6nOKH a aeoncxoro H3rOTOBn~HH~: THnbl 106A, 32"íA, 350, 360, 

610A, 701, 750 ~HpMbl POLON /nHP/;~ HHAHKaTOp noeoõpaaos ar ens 
610A, npOH3BOACTBO ~R~ /nHP/; . 

6/ 6noKH, pa3pa6oTaHHwe aBTopaMH: 720]-2, 7228, 7229-3, 
1471, õno« conp~méHH~, aBTOHOMHblH c r aõunaa arop r e-mep arypu . 

3. nporPAMMHOE 05EcnE4EH~E 

nporpaMMHoe 06ecne4eHHe Qcy~ecTBn~eT AHanoroBwH pemHM c 3KC
nepHMeHTOM Ha ypOBHe MHHH-KOMnb~Tepa CM-3 c nOMO~blO: 

- B~30Ba HcnonHHTenbHWX MHKponpo~ecco~HwX nporpaMM; 
- ABYXCTopOHHero 06MeHa HH~opMa~HeH KKMn-CM-3; 

i)
 - o6pa6oTKH HH~opMa~HH Ha ~3WKe B~COKoro YPOBH~.
 

06MeH HH~opMa~HeH MemAY KKMn H CM-3 npoBbAHTC~ no aCHHxpOHHOMY
 
npoToKony /6nOKH CB~3H KAMAK-KAMAK/. 3TOT npOTOKon An~ 6nOKa 
CB~3H MHHH-KOMnblOlepa HanHcaH Ha ~3WKe MACRO-11, a An~ 6noKa 
CB~3H B KpeHTe KAMAK - Ha AcceM6nepe INTEL-8080. 

"CTpYKTypa nporpaMM n03Bon~eT AononH~Tb HX HOBWMH B COOTBeTCT
BHH c pa3BHTHeM o6opYAoBaHHR cneKTpoMeTpa. 

3.1. nporpaMMa MHHH-KOMnbIOTepa CM-3 

nporpaMMa MHHH-KOMnbIOTepa, ocy~ecTBrr~~~a~ AHCTaH~HOHHoe yn
paBneHHe KpeHToM KAMAK, HanHcaHa Ha ~3blKe naCKanb. OHa npeAO
CTaBn~eT nonb30BaTenlO npOBeAeHHe cneAYIO~HX onepa~HH: 

- HHH~HanH3a~H~ KpeHTa KAMAK, ynpaBn~eMoro KKHn, TO eCTb 
nOArOTOBKa K 3anYCKY 3KcnepHMeHTa; \ 

- 4TeHHe TeMnepaTYP~; 

- 3aAaHHe TeMnepaTYPW; 
- 4TeHHe 3Ha4eHHH yrnoBwx n03H~HH MexaHH3MOB; 
- nepeMe~eHHe MexaHH3MOB /nYCK, HaneBO, HanpaBO, CTon/; 
- KOHTponb COCTO~HH~ ~wnonH~eMWX AeHCTBHH. 

Bw60p onepa~HH npOH3BOA~TC~ c nOMO~blO KnaBHaTYPW TepMHHana, 
a aprYMeHTW /ecnH OHH HymHW/ BBOA~TC~ B AHanorOBOM pemHMe. Pe
3ynbTaTw Ha TepMHHan. BWBOA~TC~ 

3.2. nporpaMMa MHKponpo~eccopa 

~HH~~anH3a~H~ KpeHTa KAMAK npOBOAHTC~ no KOMaHAe OT MHHH
KOMnblOTepa HnH B MeCTHOM pemHMe OT KKMn. nocne HHH~HanH3a~HH 

nporpaMM~ CM-3 H KKMn nepeXOA~T K npOBeAeHHIO ABYXCTopOHHeH 
CHHxpOHH3a~HH, a 3aTeM nporpaMMa KKMn onpaWHBaeT 6noK CB~3H, 

"omHAa~ ~H~cpMa~HIO, HAeHTH~H~HPYIO~YIO AaHHYIO HcnonHHTenbHYIO nOA

;} 
nporpaMMY. Hcnonb3YIOTC~ ceMb TaKHX nOAnporpaMM:
 

- TeCT ~H~pOBoro BonbTMeTpa,
 
- H3MepeHHe Bw6paHHoro aHanorOBoro cHrHana,
 
- 3aAaHHe TeMnepaTYPw,
 
- 4TeHHe cTaTyca cTa6HnH3aTopa TeMnepaTYP~; 

- 4TeHHe yrno eux n03H~HH AaHHoro MexaHH3Ma, 
- nYCK ~ OCTaHOB MexaHH3Ma, 

5 



- BKn~4eHMe H BWKn~4eHHe 6nOKOB nHTaHHH rOHHOMeTpMyeCKHx 
rOnOBOK H ABHraTene~ MeXaHH3MOB.
 
npOrpaMMW KKMn B MaWHHHOM KOAe INTEL-8080 3aH~Ma~T OKOnO 1K6a~T
 

naMRTH nn3Y KKMn.
 

ABTOpW BWpama~T HCKpeHH~~ 6narOAapHOCTb r.n.mYKOBY 3a no
CTOHHHW~ HHTepeC H nOAAepmKY, M.3.~wMyxaMeTOBY H B.~.YHBKHHY 

3a nOMO~b B C03AaHHH 3neKTpOHHO~ 4aCTH. 

n~TEPATYPA 
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TEMATHqECKHE KATErOPHH nYBnHKAUHA 

OBnE~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCnE~OBAHHA 

HH~eKc TeMaTMKa 

1. 3KCnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

]. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH . ~ 
M~JUMdJH~d4HR oopaooTKH 3KcnepHMeHTanbHWX ou. 

AaHHWX 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TaepAwX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

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

1]. TeOpHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

1 
I 

r BpaHbKOBCKH E. H AP· 
CHCTeMa KOHTpORH H ynpaBneHHH yCROBHHMH 
3KCnepHMeHTa B cneKTPOMeTpe ~COr-M 

Pll-87-273 

0ITHChlBaeTCH CHCTeMa AHCTaH~HOHHoro aBTOMaTHqecKoro KOH
TpOnH H ynpaBneHHH YCROBHHMH 3KCnepHMeHTa /yrnOBbiMH ll03H
~HHMH, TeMnepaTypoH, AaBneHHeM H T.A.f AnH HeHTPOHHOro 
cneKTpoMeTpa ~cor-M. CHCTeMa no3BonneT HsMepnTb AO 32 
aHanorOBhlX CHrHanOB H pa6oTaeT BMeCTe C AHCTaH~HOHHO ynpaB 
nneMhlM aHanHsaTopoM BpeMeHH nponeTa. CHcTeMa peanHsoBaHa 
B CTaHAapTe KAMAK H ynpaBnneTCH OT MHHH-KOMITbroTepa, conpn
~eHHoro c MHKponpo~eccopHhlM KOHTponnepoM. 

Pa6oTa BhliTORHeHa B na6opaTopHH HeHTpOHHOH ~H3HKH OHHH. 

Coo6mmnre Ofu.e.rumeHHoro HHCTJtTYT8. R,ttepm.Ix nccne.ttoaaHHif. ,lzy6aa 1987 

IlepeBoA O.C.BHHorpaAOBOH 

Brankowski J. et al. 
Control System of Experiment Conditions 
on the KDSOG-M Spectrometer 

PI 1-87-273 

A description is given of the remote control system of 
the experiment set-ups on the neutron KDSOG-M spectrometer 
(angular positions, temperature, pressure, etc.). The sys
tem provides the measurement of up to 32 analog signals 
and operates along with the remotely controlled time-of
flight analyser. The system, confined to the CAMAC stan
dard, runs on a minicomputer linked with the microproces
sor crate controller. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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