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BBE.[IEHHE 

HAPa 3neMeHT08 TRmenee ren~R, 8 4acTHOCT~, yrnepoAa ~ HeoHa, 
c~cTeMaT~4ecK~ ycKopR~TCR ~ ~cnonb3Y~TCR 8 ¢~3~4eCKOM 3Kcnep~
MeHTe Ha c~Hxpo¢a30TPOHe OHHH c 1977 r1 11.B Ka4ecT8e ~CT04H~Ka 
RAeP np~MeHReTCR C03AaHH~A 8 na6opaTop~~ 8~COK~X 3Hepr~A OHHH 
Kp~oreHHbiA 3neKTPOHHo-ny4e80A ~OH~3aTop 11Kp~OH 11 /2,3/, 

.[lnH rrrK~X 3neMeHT08 Ha~6onee pacnpOCTpaHeHH~e ~30TOn~ ~Me~T 
AIZ=2( c6, 14 N7 , 16 0a, 20 Nelo). Ycno8~R ycKopeH~R ~ TpaHcnop
T~p08K~ AnR TaK~X RAeP OA~HaK08bl 80 8CeX C~CTeMax yCKOp~TenR, 
~ ecn~ ~3 ~CT04H~Ka no KaKoA-n~6o np~4~He ~HmeKT~pyeTCR CMeCb 
RAeP, TO YCKOpReM~A ny40K COAepm~T np~MeC~. nocTaH08Ka 3KCne
p~MeHT08 Ha ny4Ke, coAepma~eM np~Mec~, 8 oco6eHHocT~ c ~cnonb-
3o8aH~eM TpeK08~X AeTeKTOP08 T~na ny3~PbK08~X KaMep ~ ¢0T03Mynb
c~A, 3aTPYAHeHa. 0TC~Aa cneAyeT He06XOA~MOCTb KOHTponR COCTa8a 
ny4Ka Ha 8~XOAe ~HmeKTOpa C~HXpo¢a30TPOHa - n~HeAHoro YCKOP~TenR 

nY-20. B HaCTOR~eA pa6oTe on~Cbl8aeTCR pa3pa6oTaHHaR c 3TOA 4enb~ 
cneKTPOMeTp~4eCKaR ycTaH08Ka, 8XOAR~aR 8 COCTa8 C~CTeMbl KOHTponR 
~ ynpa8neH~H napaMeTpaM~ ~HmeK4~0HHoro KOMnneKca Ha 6a3e 3BM 
CM-3 . .[lnR nony4eH~R 4~CTbiX ny4K08 Ha c~Hxpo¢~30TpoHe npo~380A~T-
CR ycKopeH~e RAep C A/Z, OTn~4HbiM OT 2 ( 22Ne 10 ' ->.' ), l:l nocneAHeM 
cny4ae ycTaH08Ka ~cnonb3yeTCR AnR HacTpoAK~ ~ nOAAepmaH~R onT~

ManbHOro pem~Ma pa60T~ ~CT04H~Ka ~ n~HeAHoro YCKOp~TenR. 

METO.[IHKA H3MEPEHH~ 

K~HeT~4ecKaR 3Hepr~R Ha OA~H HyKnoH AnR 8cex RAeP, ycKopReM~x 
Ha nY-20, COCTa8nReT 5 M3B. 11eTOA~Ka aHan~3a COCTa8a ny4Ka OCHo-
8aHa Ha ~3MepeH~~ nonHoA K~HeT~4eCKOA 3Hepr~~, OAH03Ha4HO ~AeH
T~~~4~PY~~eA RAPO. H3MepeH~e 3Hepr~~ 4acT~4 npo~380A~TCR nony
npo80AH~K08b1M AeTeKTopoM, pa6oTa~~~M 8 pem~Me nonHoro norn~eH~R 
3Hepr~~ ~ ycTaHo8neHH~M n~6o HenocpeACT8eHHo 8 nep8~4HOM ny4Ke, 
n~6o 8He ero. B nocneAHeM cny4ae per~cTp~pyeTcR 3Hepr~R 4acT~4, 
pacceRHH~X Ha TOHKOA M~WeH~. 3TOT 8ap~aHT ~3MepeH~A 8-0n~C~8aeMOA 
YCTaH08Ke np~HRT 8 Ka4eCT8e OCH08HOrO. M~WeHb nno~aAb~ 0,5 CM2 
~3rOT08neHa ~3 30nOTOA ¢onbr~ TOn~~HOA 2 MKM. noA8eCKa ¢onbr~ 
npo~38eAeHa C nOMO~b~ K8ap4e8biX H~TeA TOn~~HOA 8 HeCKOnbKO MKM. 
TaKaR M~weHb npaKT~4ecK~ He 8~3~8aeT noTepb ~HTeHC~8HOCT~ ~ Mo
meT HaXOA~TbCR 8 ny4Ke nocTORHHO. PacceRHH~e RAPa per~CTP~PY~TCR 

KpeMH~e8~M nonynpo80AH~K08~M AeTeKTOPOM TOn~~HOA 600 MKM, yCTa
H08neHH~M Ha pacCTORH~~ 30 CM OT M~WeH~. Yron per~cTpa4~~ COCTa8-
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IlReT 20°. C \.jeilbiO 3al!IHTbl OT 3IleKTpOMarHHTHbiX HaBOAOK AeTeKTOp 
3KpaHHpyeTCR nneHKOH ailiOMHHH3HPOBaHHOrO MaHJlapa TOillliHHOH 5,5 MKM. 
tlnR 3al!IHTbl AeTeKTOpa OT $OHOBbiX 4aCTH4 HCnOilb30BaH KOJlilHMaTop. 
TeneCHbiH yron perHcTpal.jHH paseH 10 •3 cp. AnR KanH6poBKH annapa
Typbl s AeTeKTOPHOH c6opKe ycTaHosneH HCT04HHK a-4aCTH4 I 241 Am, 
E = 5,485 M3B/. nepe4HCileHHble ycTpOHCTBa pa3MellleHbl 8 BaKyyMHOM 
fioKce Ha BbiXOAe JlHHeHHOrO YCKOPHTeilR. 

Ce4eHHe KYilOHOBCKoro pacceRHHR Ha Manble yrnbl onpeAenReTCR 
<t>opMynol:i Pe3ep<t>opAa: 

2 
d Z .z -e 2 1 ~=( 1 2 ) , /1/ 
dO 2mv2 Sin4 X 

2 
rAe Zr - 3aPRA HaileTa10111ero RAPa; Z2- 3aPRA RAPa MHWeHH; 

ml ·m2 
m = - npHBeAeHHaR Mace a; V - Ha4ailbHaR CKOpOCTb pacceHBae-

ml +m2 

MOro RAPa B CHCTeMe l.jeHTPa MaCC /c.l.j.M./j )( - yrOil pacceRHHR 
B C.l.j.M.; 0 - TeileCHbiH yrOil B C.L.j.M. 

npH HCnOilb30BaHHH pacceHBaiOUieH MHWeHH 1-13 TRmenord 3IleMeHTa 
(m 2 » m1) H AilR RAeP c OAHHaKOBbiM A/Z ce4eHHe pacceRHHR Mano 
3aBHCHT OT THna RAPa. ,l\IlR 6onee T04HbiX H3MepeHHH He06XOAHMO 
BBOAHTb nonpaBKH B COOTBeTCTBHH C $OPMYI10H /1/. B Ta611. 1 npHBe
AeHbl nonpaso4Hble K03$$H4HeHTbl AilR Hec.KOilbKHX THnos RAeP npH pac
ceRHHH Ha TOHKOH 30IlOTOH $0Ilbre Ha yrOil 20°,8 nafiopaTopHOH CHC
TeMe KOOPAHHaT /nonpaB04HbiH MHOmHTeilb AilR RAep 12C6 npHHRT pas
HbiM eAHHH4e/. PerHcTpHpyeMaR AeTeKTOPOM 3HeprHf1 4acTH4 HeCKOilbKO 
OTilH4aeTCR /eM. Tafin. 1/ OT nepBOHa4ailbHOH 3HeprHH RAep 8 ny4Ke 
KaK 3a C4eT KHHeMaTHKH npol.jecca pacceRHHR, TaK H 3a C4eT HOHH-
3al.jHOHHbiX noTepb 8 MHWeHH H 3KpaHHPYIOllleH nneHKe. 

Ta6mu~a I 

Tnrr 3HeprHH Ha- 3HeprnH pac- 3HeprnH,pe- Yron pac- llorrpa-
Hp;pa neTaJO~ero ceHHHoro rHCTpHpyeMaH CeHHHH BO'!HbiH 

Hp;pa /M3B/ Hp;pa /M3B/ p;eTeKTOPOM B c.u;.M. K03<Wm-
/M::~B/ /rpap;/ u;HeHT 

4He 2 20 19,95 19,51 20,39 I ,210 
I2c6 60 59,56 55,59 21 '18 
14N 

7 70 69,44 63,69 21 ,30 0,959 

16 Os 80 79,27 72,56 21,49 0,924 

20Nero 100 98,86 88,96 21 ,85 0,858 

22Nero 110 108,5 98,60 22,17 0,739 

2 

.. 

'I' 

Koi1H4eCTBo RAep, perHcTpHpyeMbiX AeTeKTopoM, onpeAenReTCR sw
pameHHeM 

do 1 
n=--l·NA·d·--·0, 

dO AM 
/2/ 

rAe I - KOI1H4eCTBO flAeP, npoweAWHX 4epe3 MHWeHb, NA - 4HCI1o 
AsoraAPO, d /r/cM I - TOillliHHa MHweHH, AM- aTOMHbiH sec RAPa MH
weHH, 0 - TeileCHbiH yrOil perHCTpal.jHH. 

npH I = 10 8 AilR paccMoTpeHHOH Bblwe cxeMbl AeTeKTHPYIOllleH anna
paTypbl n = 80. noA60p onTHMailbHOH 3arpy3KH AeTeKTopa npOH3BOAHT
CR nyTeM H3MeHeHHR nOilOmeHHR MHWeHH 8 ny4Ke H paCCTORHHR OT MH
WeHH AO AeTeKTOpa. 

3nEKTPOHHAR AnnAPATYPA 

CTpyKTypHaR cxeMa 3IleKTPOHHOH annapaTypbl ycTaHoBKH noKa3aHa 
Ha pHC. 1. 

aemeKmOP .1 
I 

uMm~nocHUJII nBP HTBP· 
575 

¢1 cc ¢2 

@] 

KRM 
2.12-2 

[~ 
~ 

Pnc.l. CTpYKTypHaH cxeMa ycTaHoBKH. 

KK 
f06B 

K JBM'' CM-3 
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CHrHan~ C AereKTOpa nocTyna~T Ha OAHH 1-13 BXOAOB 3apRA04yBcT
BHTenbHOrO npeAyCHflHTeflR /nY/, B~pa6aTbiBa~~ero CneKTPOMeTpH4e
CKH~ H speMeHHO~ BbiXOAHble CHrHaflbl. BTopo~ BXOA nY HCnOflb3yeTCR 
AflR Kan~6pOBKH H3MepHTenbHOrO TpaKTa CHrHanaMH T04HO~ aMnnHTYA~ 
OT reHepaTopa rTA. CneKTpOMeTpH4eCKH~ CHrHan c aMnnHTYAO~, npo
nop~HOHaJlbHO~ co6pdHHOMY 3aPRAY B AeTeKTOpe, $POHTOM -50 HC 
H 3KCnOHeH~HaflbH~M cnaAOM -30 HC YCHnHsaercR H $OPMHpyeTCA AO 
onTHManbHO~ AflR cneKTpoMeTpHH aMnnHTYAbl /<;,. 2, 5 B/ H $opMbl /no
CTORHHble $OpMHpOBaHHR r u = r g = Q, 5 MKC/ cneKTpOMeTpH4eCKHM ycH
nHTeneM ICY/. 6~cTp~~ speMeHHO~ cHrHan AnHTenbHOCTb~ -30 He, 
nOBTOpR~~H~ HMnyflbC TOKa B AeTeKTope, nocne YCHneHHR B 6biCTpOM 
ycHnHTene /6Y/ H $OPMHPOBaHHR $OPMHpoBaTeneM ~1 noAaeTCR Ha cxe
MY cosnaAeHH~ /CC/, cnyma~y~ AflR opraHH3a~HH 6nOKHPOBOK H s~
pa6oTKH HMnynbcos aanycKa aHanoro-~H$POBoro npeo6paaosaTenR 
I Al.ln/. 3anycKa~~He HMnynbCbl Bblpa6aTbiBa~TCR a Te4eHHe 3aAaBaeMoro 
Ta~MepOM T1 BpeMeHH 3KCn03H~HH, npHBR3Ka KOTOporo K CHHXpOHH3H
py~~eMy HMnynbcy ''Ha4ano ~HKlla ycKopeHHR 11 /Hl.IY I perynHpyeTcR 
Ta~MepoM T2. HMnynbCbl 6noKHPOBKH aanycKa Al.ln a Te4eHHe AflHTenb
HOCTH cneKTPOMeTpH4eCKOrO HMnyllbCa H BpeMeHH npeo6pa30BaHHR $op
MHPY~TCR cMeCHTeneM C. ~opMHposaTenb ~2 aaAaeT A11HTenbHOCTb HM
nynbca aanycKa Al.ln. CneKTPOMeTpH4ecKH~ cHrHan nocne soccTaHos
neHHR nOCTORHHO~ COCTaBllR~~e~ B BnC nOAaeTCR Ha BXOA HMnYllbCHOrO 
Al.ln CAM 4.04-1 /l.IH~H, BHP/ c 6y$epHo~ naMRTb~ 64x12 pa3PRAOB. 
npl-1 ycTaHOBJleHHOM paapeweHHH Al.ln 10 MB/KaHan speMR npeo6paao
BaHHR BXOAHOro CHrHana C aMnnHTYAO~ :::; 2, 5 B j-ie npeBbiWaeT 6 MKC. 

,[\nHTeJlbHOCTb TOKa ny4Ka npH pa6oTe HCT04HHKa 11KpHOH 11 COCTaB
nReT oKono 50 MKc. Hcnonb3yeM~H Al.ln noasonReT perHcTpHposaTb AO 
1 0 C06biTHH 3a ~HKJl pa60Tbl YCKOPHTeJlR, OAHaKO 3~~eKT HanomeHHH 
orpaHH4HBaeT aarpy3KH AeTeKTopa AO AByx-Tpex co6~THH 3a ~HKn. 
Cy~eCTBeHHOro yse11H4eHHR CKOPOCTH Ha6opa CTaTHCTHKH MOmHo AO
CTHrHyTb nyTeM nepeXOAa K cneKTpOMeTpi-11-1 KOPOTKOro TOKOBOrO HM
nynbca AeTeKTopa H Hcnonb3osaHHR 6biCTporo Al.ln c epeMeHeM npeo6-
pa3oBaHHR MeHbWe 1 MKC. 

CHHXPOHH3a~HR pa6oT~ 3neKTPOHHOH annapaTypw 1-1 nporpaMMHOrO 
06ecne4eHHR C l.IHKJlOM pa60Tbl YCKOp~-tTenR OCy~eCTBJlReTCR no HM
nynbCY Hl.IY, $HKCHpyeMOMY napannenbHWM BXOAH~M perHcTpoM /nBP/. 

,[\nR onepaTHBHOrO npeACTaBJleHHR HH~OpMa~HH npHMeHReTCR l.IBeT
HOH TeneeH3HOHHbiH AHcnneH /LIT I lSI, noAK11~4eHHbiH K 3BM CM-3 4epea 
pa3pa6oTaHHWe a Jla6opaTopHH BbiCOKHX 3Hepn1H HHTep~eHc IHB-574 
1-1 pacw1-1p1-1Tenb HTBP-575 161. 

AoKyMeHTHpoeaHHe pe3ynbTaTos npOH3BOAHTCR c noMo~b~ ne4aTa~
~ero YCTPOHCTBa DZM-180 1-1 rpa~onoCTPOHTellR WX4675 /WATANABE, 
RnoHHR/, noAK11~4eHHoro K 38~1 4epe3 napannenbH~H BbiXOAHOH perHCTP 
CAM 2.12-2 /l.IH~H, BHP/ 1-1 6noK CHHXPOHH3a~HH. 

3neKTPOHHaR annapaTypa a cTaHAapTe KAMAK noAK11~4eHa K o6~eH 
WHHe 3BM CM-3 c noMO~b~ KpeHT-KOHTponnepa /KK/ 1068. 
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nPOrPAMMHOE 06ECnE4EHHE 

nporpaMMHOe o6ecne4eHHe ycTaHOBKH npeACTaBJlReT C060H npo
rpaMMHbiH MOAYllb /ZSPECT. SAV I, BK11~4a~~HH Ha6op noAnporpaMM Ha 
R3b1Ke Mal<poacceM6nep 1-1 pa6oTaiO~HH a pemHMe peanbHoro epeMeHH 
nOA ynpaeneHHeM onepa~HOHHOH CHCTeMbl RT JJ-V02. 

AnR xpaHeHHR 1-1 HaKonneHHR AaHHWX Ha MarHHTHOM AHCKe opraHH
aosaH $aH11 /ZSPECT.DAT/ pa3MepoM 117 6110KOB, HMe~~HH CTpyKTypy, 
noKa3aHHY~ B Ta6n:2• nepe~e 100 6110KOB 3TOrO ~aHJla OTBeAeH~ AllR 
xpaHeHHR 50 rHCTOrpaMM cneKTPOB /61101< C 4eTHWM HOMepoM 3aHHMaeT 
KOMMeHTapHH, C He4eTHWM - 4HC110B~e AaHHWe rHCTOrpaMM/, a B no
CJleAHHX 17 6noKaX COAepmHTCR AOnOJlHHTeJlbHaR HH$OpMal.IHR, Heo6xo
AHMaR npH o6pa6oTKe rHcTorpaMM. KamAaR rHcTorpaMMa HAeHTH~H~H
pyeTCR CBOHM HOMepoM B npeAellaX 0749. 

n por paMMa BblnOllHReT n PH KamA OM npOXOAe ClleAY~~YIO nocneAOBa
TellbHOCTb onepa~HH. H3 ~aHna ZSPECT.DAT coAepmHMoe aaAaHHOro 
6noKa AaHH~X rHcTorpaMMW nepeaanHcweaeTCR a 6y$ep rHCTorpaMM~ 
03Y 3BM A11HHOH 256 enos. B naMRTH Al.ln nocne oKoH4aHHR ~HKlla 
H3MepeHHH HaXOARTCR l13MepeHHble 3Ha4eHHR 3HeprH~ RAep, pacceRH
H~X Ha MHWeHH, H OTKanH6poBaHHWe TaK, 4TO MaKCHMallbHO B03MOmHoe 
3Ha4eHHe :::;256. AaHHWe nocneAOBaTenbHO C4HTWBaiOTCR 1-13 naMRTH 
Al.ln, H COAepmHMOe CJlOBa 6y~epa rHCTOrpaMMW C HOMepoM, paBH~M 

C4HTaHHOMY 3Ha4eHHIO, yeeJ1H4HBaeTCR Ha eAHHH~y. nocne B~6opKH 
ecex eenH4HH, 3aHeceHHwx a AUn, MOAH$HliHPoBaHHaR TaKHM o6paaoM 
rHCTOrpaMMa aanHCWBaeTCR 1-13 6y~epa Ha MarHHTH~H AHCK. 3aTeM npo
~~~~~~!~"!"'::~ ~~~~0~~~·~'=' C0~':'~:utiA• .. u:-.~0 rlT,n,Pn"-~hl)( yurliTk'()R nyf!lPf'rl Hrl 

nonpaB04Hble K03~~H~HeHTW /nonpaBKH Ha 3aBHCHMOCTb yrna pacceR
HHR B CHCTeMe ~eHTpa MaCC OT MaCCbl HaJleTaiO~ero RAPa, Ha pa311H4-
HOe oTHoweHHe A/Z H AP. I, Bbi4HCneHHe npo~eHTHQro COAepmaHHR KOM
noHeHTOB B ny4Ke, npeACTaBJleHHe 3THX AaHHbiX H nony4eHHOH rHCTO
rpaMMbl Ha 3KpaHe rpa~H4eCKOrO AHCnneR H BblnOJlHeHHe onepa~HH, 
3aTpe6osaHH~X C KOHCOJlbHWX K11104eH, HanpHMep, AOKyMeHTHPOBaHHe 
pe3y11bTaToB c noMo~biO ne4aTaiO~ero ycTpoHcTea 1-1 rpa~onocTpOHTenR. 

npH onpeAeJleHHH npo~eHTHOrO COCTaBa OTAellbH~X KOMnoHeHTOB 
ny4Ka nporpaMMa Y4HTbiBaeT JlHWb pe3Y11bTaTbl a npeAenax 3aAaHHbiX 
HHTepeanoe 3HeprHH /KaHanoe Al.ln/. KamAWH TaKoH HHTepsan xapaKTe
PH3yeTcR CBOHM nopRAKOBbiM HOMepOM B npeAellaX 0 720, BepXHHM H HHm
HHM 3Ha4eHHRMH 3HeprHH /B HOMepax KaHaJlOB Al.ln, T.e. 1+256/, 
a TaKme nonpaso4H~MH K03~~H~HeHTaMH K1 1-1 K2 • 3Ha4eHHR, nonaAa~
~He B 3TQT HHTepean, YMHOmaiOTCR Ha OTHOWeHHe K1/K 2• 

,[\nR npeAcTaeneHHR rHcTorpaMM~ Ha 3KpaHe rpa~H4eCKoro AHCnneR 
BWAeneHo no sepTHKanH 150 pacTpoewx eAHHH~. B cny4ae, ecnH MaK
CHMallbHoe 3Ha4eHHe rHCTOrpaMMW npeBWCHT 3TY Be11H4HHY, npOHCXOAHT 
nepeHOpMHpOBKa, TaK, 4T06W MaKCHMallbHOe 3Ha4eHHe paBHRJlOCb 150. 

Bee yKaaaHHWe e~we napaMeTpw 3aAa~TCR a pemHMe AHanora c one
paTopCKOH KOHC011H /Al.I-AHCnlleH, TeneTaHn/. 6noK-cxeMa nporpaMMbl 
npHBeAeHa Ha PHC.2. 
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Ta6nm-1a 2 

HoMep 
IJoMep CJlOBa Cop;eplKHMOe HoMep rHcTorpaMMhi 

6noKa 

0 0-;.255 KoMMeHTaPHH 0 
I 0+255 tiHCJIOBbie p;aHHbie 

98 0+255 KoMMeHTapHfr 
99 0.;.255 tiHCJlOBbie p;aHHbJe 

49 

100 0-:-20 3Ha'!eHHH Elllill 0 
21+41 3Ha'IeHHH Emjl_]{ 
lt2-c62 3Ha'!eHHH Kl 
63-:-83 3Ha'!eHHH K2 
84-:-104 3Ha'!eHHH Emig 

105.;.125 3Ha'IeHHH Ewax 
126.;.146 3Ha'!eHHH K1 
147-:-167 3Ha'!eHHH K2 
168-:-188 3Ha'IeHHH Emin 2 
189-:-209 3Ha'IeHHH Ema 21 
210-:-230 3Ha'!eHHH K1 
231-:-251 3Ha'IeHHH R2 
252-:-255 Pe3epB 

. . 
116 0-:-20 3Ha'!eHHH Emia 

21-:-41 3Ha'IeHHH Emax 
48 

42-:-62 3Ha'!eHHH J{l 
63-:-83 3Ha'!eHHH K2 
84-:-104 3Ha'IeHHH Emin 49 

105-:-125 3Ha'!eHHn Emax 
126+146 3Ha'!eHHH Kl 
147-:-167 3Ha'IeHHH K2 
168.;.171 KapTa 3a~Tbl 
172 tiHCJlO 3a~~eHHb~ 

rHCTOrpaMM 
173-:-255 Pe3epB 

nocne aanycKa nporpaMMa aanpawHeaeT HOMep rHcTorpaMMhl H KoM
MeHTaPHH. npH3HaKOM OTCyTCTBH~ KOMMeHTapHA HnH COXpaHeHH~ CTapo
ro ~en~eTc~ BBOA CHMBona "/". 3aTeM nporpaMMa aanpawHeaeT An~ 
AaHHOro HOMepa rHCTorpaMMbl HOMepa HHTepBanoB 3HeprHH E min H Em ax· 
An~ B~XOAa Ha aaAaHHe nonpaB04HbiX K03~H~HeHTOB K1 H K2 , HOMep 
COOTBeTCTByiOlqero HHTepeana BBOAHTC~ CO 3HaKOM "-". npH 3aAaHHH 
HyneBbiX 3Ha4eHHH E min H E max AaHHbiH HHTepean H HHTepeanhl c 6onb
WHMH 3Ha4eHH~MH HOMepa 6YAYT HrHOPHPOBaTbC~. An~ B~XOAa H3 pe
lKHMa AHanora HcnonbayeTc~ CHMBon ''!''. 
6 

~l 

.} 

PHc. 2. E.noK-cxeMa nporpaMMbi. 

KaK BHAHO H3 6noK-CXeMbl, nporpaMMa BbiXOAHT Ha o6pa6oTKy no 
nocTynneHHH Ha nBP HMnynbca ·~a4ano ~HKna ycKopeHH~''. B npoTHB
HOM cny4ae npOH3BOAHTC~ aHanH3 COCTO~HH~ KOHCOnbH~X Kn~4el1, Bbl
nonHeHHe CB~3aHHbiX C 3THM onepa~HH H B03BpaT CHOBa Ha aHanH3 
COCTO~HH~ nBP. 

HH!Ke onHcaHhl onepa~HH, BblnonH~eMble nporpaMMOH npH HalKaTHH 
Pa3nH4HbiX KOHCOnbH~X Kn~4el1 /CSW (I), rAe I - HOMep Kn~4a/. 

1. CSW(O) = I. 3aHyneHHe B ~aHne ZSPECT.DAT 6nOKOB AaHHb!X 
rHCTorpaMM C 3aAaHHbiMH HOMepaMH. B~XOA H3 pelKHMa no CHMBOny 1 ~ 11 • 
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2. CSW(I) I. B~XOA Ha 3aAaH~e c onepaTopcKo~ KOHcon~ HoMe-
pa r~CTOrpaMMbl ~ COOTBeTCTBYIO~ero KOMMeHTap~fl. 

3. CSW(2) = I. MoA~¢~Ka~~fl 3Ha4eH~~ ~HTepeanoe 3Hepr~~ Emin 

~ Emax ~n~ nonpaB04H~X K03¢¢~~~eHTOB K1 ~ K2. 

4. CSW(3) =I. 6noK~poeKa o6pa~eH~H K AUn ~ 3an~c~ Ha MarH~T
H~~ A~CK. 

5. CSW(4) =I. Pacne4aTKa ~H¢opMa~~~. cBH3aHHO~ c yKa3aHH~M 
HOMepoM r~CTOrpaMM~. 

6. CSW(S) =I. nocTpoeH~e Ha rpa¢onocTpO~Tene KOOPA~HaTH~X 
oce~ ~ MacwTa6Ho~ wKan~ AnH r~cTorpaMM~ c yKa3aHH~M HOMepoM. 

7. CSW(K) = I, rAe K- OAHO ~3 3Ha4eH~~ B npeAenax 6711. no
cTpoeH~e C noMO~biO COOTBeTCTBYIO~ero KapaHAaWa Ha rpa¢onocTpO~Te

ne r~cTorpaMM~ c 3aAaHH~M HoMepoM ~ B~Aa4a npo~eHTHoro COAep~a

H~fl yKa3aHH~X KOMnOHeHTOB ny4Ka. 

8. CSW(I2) = I. 3a~~Ta r~cTorpaMM c yKa3aHH~M~ HOMepaM~. s~
XOA ~3 3Toro pe~~Ma no c~Meony 11

/
11

• Ecn~ r~cTorpaMMa 3a~~~eHa, 
To np~ non~TKe 3aHyn~Tb ~n~ ~3MeH~Tb ee, nporpaMMa B~AaeT 3a
npoc: "ARE YOU SURE?", e OTBeT Ha KOTOPbl~ HY~Ho eeecT~ OA~H ~3 

C~MBOnoB "Y" ~n~ "N". np~ 3aAaH~~ C~MBOna "Y" 3a~~Ta C AaHHOro 
HOMPO~ rH~M~PTrR, 4~rnn ~~W~WeHH~X r~CTOrDaMM YMeHbWaeTCfl Ha 
eA~H~~y, ~ BblnonHHeTCfl Tpe6yeMafl onepa~~R. np~ BBOAe C~MBOna 
"N" nporpaMMa 3anpaw~eaeT HOBbl~ HOMep r~cTorpaMMbl. 

9. CSW(I3) = I. Pacne4aTKa KapT~ 3a~~T~ ~ 4~cna 3a~~~eHH~x 

r~cTorpaMM e cneAYIO~eM ¢opMaTe: 
01234567890123456789012345678901234567890123456789 
00001000000000001001000000000000001001100000000000 6 
B AaHHOM np~Mepe 3a~~~eH~ 6 r~cTorpaMM c HoMepaM~ WW 4, 16, 

19, 34, 37, 38. 

10. nepeonpeAeneH~e HOMepa r~CTOrpaMMbl. r~cTorpaMMe CO CTap~M 
HOMepoM K np~cea~eaeTCfl HOB~~ HoMep L, nocne 4ero r~cTorpaMMa 
c HoMepoM L aeToMaT~4eCK~ 3a~~~aeTcH. nocne e~nonHeH~H 3TO~ 
onepa~~~ r~cTorpaMMbl c HoMepaM~ K ~ L ~AeHT~4H~. BbiXOA ~3 3Toro 
pe~~Ma npo~CXOA~T no C~MBOny 11

/
11

• 

3AKJ1104EHI1E 

On~caHHaH cneKTPOMeTp~4eCKaH ycTaHOBKa ~cnonb3yeTCfl B ceaHcax 
pa60T~ C~HXpo¢a30TpoHa np~ ycKopeH~~ HAep OT ~CT04H~Ka 11Kp~OH 11 • 
113MepeH~fl npOBOAfiTCfl KaK C ~CnOnb30BaH~eM pacce~Ba~e~ M~IWeH~, 

8 
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I N•II0-129 R=82r. 
2 N•l30-149 R• 77. 
3 N•IS0-169 R•IOX 

I Cl2 
2 Nl4 
3 ~16 

EVENTS: 936 

W ITH~UT TARGET 

OETECT~R: 
600HKH SEH I CONDUCTOR 

ORTE: 10 DEC 1962 
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Pnc.3. 3HepreTH~eCKHH cneKTP H npo~eHTHoe COAep~aHne 
1"'\rJ"'TTDTT'J..Ql...TV l('f'\Mn('YJ.l'DU'T"f"\'0 "0 TT'T'UV"O T"T"nT.:I' ,,.,-.Tr,T"\CtYJ'T:rT:r 12("'f.... n,....._ 

TeKTOp llOMe~eH B KpaH ny~Ka. 

TaK ~ nyTeM per~cTpa~~~ fiAeP B caMOM ny4Ke. Ha p~c.3 np~BeAeHbl 

r~cTorpaMMa cneKTpa ~ npo~eHTHOe COAep~aH~e OTAenbHbiX KOMnOHeH
TOB ny4Ka np~ ycKopeH~~ fiAeP yrnepoAa. ~eTeKTop noMe~ancH OT oc~ 
ny4Ka Ha paccT,OfiH~~. o6ecne4~Ba~eM onT~ManbHYIO 3arpy3KY per~cT
p~py~e~ annapaTyp~. B neeo~ eepxHe~ 4acT~ p~CYHKa npeAcTaeneHbl 
npo~eHTH~~ COCTaB .nY4Ka, B AaHHOM cny4ae npo~eHTHOe COAep~aH~e 
12C6 /110-129 KaHan~ AUn/ cocTasnfleT 82%, 14N7 - 7% ~ 160 8 - 10%. 

Ha p~c.4 noKa3aH~ r~cTorpaMMa cneKTpa ~ npo~eHTH~~ cocTas 
ny4Ka np~ ycKopeH~~ 12C6 ,nony4eHH~e c ~cnonb30BaH~eM pacce~ea10~eH 
M~WeH~, a p~c.5 ~nniOcTp~pyeT Te ~e napaMeTp~ np~ ycKopeH~~ 22Ne10 · 

P~cyHK~ 3-5 nony4eHbl c noM~biO rpa¢onocTpo~TenH. 

ABTOP~ C4~TaiOT CBO~M np~HTH~M AOnroM B~pa3~Tb 6narOAaPHOCTb 
IO.K.n~n~neHKO 3a ~H~~~~poeaH~e pa6oT~ no C03AaH~IO cneKTPOMeTp~-
4eCKOH ycTaHoBK~ Ha IlY-20, E.~.~oH~Y ~ B.n.BaAeeey aa noneaH~e 
o6CY*AeH~fl ~ Y4aCT~e B 3KCnep~MeHTax, 11.H.CeMeHOWK~HY - 3a Co
AeHCTB~e pa6oTe, B.B.Cene3Heey 3a KOHCTpy~posaH~e OTAenbH~X 
yanoe ycTaHOBK~, C.B.PoMaHoey - aa HacTpo~Ky 3neKTPOHH~x 6noKoe, 
COTPYAHHKaM CeKTOpa ~H~eK~~~ OTAena C~HXpQ¢a30TpOHa - 3a noM~b 
Ha paaH~x 3Tanax pa6oT~. 9 



1 N• 95-111 R•87X 
2 N•112-128 R• BX 
3 N•l30-140 R• 4X 

C12 
N14 
016 

EVENTS: 1376 

TARGET: 
1 HKH AU-fO l L 

DETECTOR: 
600HKH SEH l CONDUCTOR 

D~TE: 20 DEC 1982 

I N•ll~-129 M• Ul. 
2 N•130-145 R• 3X 
3 N•155-175 R•11X 
4 N•176-196 R•84X 

N14 
016 
NE20 
NE22 

EVENTS: 3594 

TARGET: 
lHKH AU-fOIL 

DeTECTOR: 
600HKH SEMICONDUCTOR 

DATE: 24 DEC 1982 
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PHc.4. 3HepreTHqecKHH crreKTP H rrpo~eHTHoe cogep~aHHe 
OTgenbHblX KOMITOHeHTOB B rryqKe rrpH yCKOpeHHH 12C6, 
rronyqeHHhle c HCrronb30BaHHeM pacceHBaw~en MHmeHH. 
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OTgenbHblX KOMITOHeHTOB B rryqKe ITpH YCKOpeHHH 2Nel()' 
rronyqeHHble C HCITOnb30BaHHeM paCCeHBaiD~eH MHm&HH. 
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HET RH nPOBEROB B BAWER BHBnHOTEKE? 

81>1 MOJKeTe noAy'IMTb no no'ITe nepe'IMCJieHHble HMJKe t<HMrM, 

ecJIM OHM He 6biJIM 381<838Hbl paHee . 
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1113-11807 
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111,2-12~50 
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111,2-81-728 

1117-81-758 

111,2-82-27 

P18-82-117 
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119-82-66~ 

113,4-82-70~ 
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•eHHWx 4aCTHq, AY6Ha, 1980 /2 TOMa/ 

TPYAW pa604ero coae~aHHA no CHCTeMaM H MeTOAaM 
aHanHTH4eCKHX 8W4HCneHHH Ha JBH H HX npHMeHeHH~ 
8 TeopeTH4eCKOH ~3HKe, .lly6Ha, 1979 
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npo6neMaM CTaTHCTH4eCKOH MeX8HHKH. tly6Ha, 1981. 

lPYAW He•AYH8PQAHOro CHMnoaHyMa no nonApH3aqHOHHWM 
A8neHHAM 8 ~H3HKe 8WCOKHX 3HeprHH . tly6Ha, 1981 . 

lPYAW IV coae~aHHA no Hcnonb308aHH~ H08WX AAepHo
~H3H4eCKHX MeTOAOB AnR peweHHR Hay4HO-TeXHH4eCKHX 

H HapOAHOX03AHCT8eHHWX 3a4a4 . lly6Ha, 1981 . 
TPYAW co8e~aHHA no HcCneA088HHAM 8 o6nacTH 
penATH8HCTCKOH AAePHOH ~H3HKH. lly6Ha, 1982. 
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~H3HKe. IIY6Ha, 1982. 
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HccnenosaHHii 

ABAeH'IHKoe 8.8. M AP· 9-83-305 
CneKTPQMeTPM4eCKaA ycraHoeKa Ha nMHMM c 38H CH-3 
AnA aHanM3a COCTaaa ny'IKa AAeP Ha BWXQAe nMHeHHOrO YCKOPMTenA nY-20 

OnMcwaaercA cneKTPDMeTPM'IeCKaA ycraHOBKa AnA aHanMsa cocraaa ny'IKa 
AAeP Ha BWXQAe nMHeAHOrO yCKopMTenA nY-20, BX~A 8 COCTaB CMCTeMW 
KOHTPQnA M ynpaaneHMA napaMeTPaMM M~eKqMOHHOrO KOMnneKCa Ha Gase 38H CH-3. 
HeTQAMKa aHanMsa cocraaa ny'IKa OCMOBaHa Ha MSMepeHMM 3HeprMM AAep, pac
ceAHHwx Ha TOHKOH 30noToH ton~re. PerMCTpa~MA AAep npoH3BOAMTCA nonynpoaoA
HMKOBWM AeTeKTOPQM. 3neKTPQHHaA annapaTypa BKnQ'IaeT 8 CeGA HaGop CnBKTpo
MeTPH'IeCKHX GnoKoa, aHanoro-~MtpoaoA npeo6pasoaaren~ c G~pHoM naMAT~G 
M MHrepteAcw ycrpoAcra np8AcTaaneHMA MHtoPMa~HM. OporpaMMHoe o6ecne'IBHMe, 
co3AaHHoe Ha ASWKe MaKpoacc~nep, pa6oraer nQA ynpaaneHMeM onepa~MOHHOA 
CMCTeMW RT-II-V02. Pesyn~TaTW MSMepeHMH 8 BMAe rMCTOrpaMM onepaTMBHO OTo6pa
•aGTCA Ha 3KpaHe ~BBTHOrO Ten88M3HOHHOrO AMCnneA M MOryT AOKYMeHTMpoaaT~~ 
c ~~a rPatonOCTPQMTenA M ne'laTa~ero ycrpoAcraa. 

I 
Pa6ora &WnonHeHa 8 naGoparopMM BWCOKMX 3HeprMA OMftM. 

C~eHMe ~eAMHeHHOro MHCTMTyTa AAepHwx MCCneAoaaHMH. AYeHB 1983 

Avdejchlkov V.V. et al. 9-83-305 
Spectrometric Set Up On-Line with SH-3 Computer 
for LU-20 Linear Accelerator Nuclear Beam Composition Analysis 

The spectrometer for nuclear beam composition analysis at the output 
of LU-20 linear accelerator Is described. The spectrometer Is a part of the 
synchrophasotron Injector control system on-line with SH-3 computer. The 
method of analysis Is based on the energy measurement of nuclei scattered 
on a thin gold foil . The semiconductor detector for nuclear registration 
Is used. The electronic apparatus consists of the spectrometric Instrumen
tation, an analog-to-digital converter with the buffer memory and the 
'Interfaces of lnformatldn representation devices. The programs are written 
In the macroassembler language with the use of RT-IIV02 operating system. 
The results In a histogram form are represented on a colour TV monitor and 
hard copies can be produced via a plotter. 

The Investigation has been performed at the laboratory of High 
Energies, JINR. 

Comnun lcat lon of the Joint Inst i tute for Nuclear llesearch. Oubna 1983 

nepeBOA O.C.BMHOrPBAOaoA. 


