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T04Hoe ~3MepeH~e nOTOK08 3apAmeHH~X 4aCT~~ 8 W~pOKOM ~HTep

8aIle ~X MaCC,. 3Hepr~1II ~ ~HTeHc~8HocTelll A8IlAeTCR CIlO>HHOIII 3aAa

4elll, KOTOpaA, KaK np aaano , HeOAH03Ha4Ha 8 peWe.H~II1,' OHa ellle 

OCIlO>HHAeTCR ripa np08eAeHII1111 a6COIllOTHblX 1I13MepeHII1I11, Hanpll1Mep, ce

4eHII1111 83aIl1MOAeIllCT8I11R. AIlA npeOAOIleHII1A TPYAHOCTelll II1CnOIlb308a
Il~Cb pa3Illl14H~e AeTeKTOp~, 8 ToM 4~CIle C~II1HTII1IlIlA~1I10HH~e C4eT
4I11KII1/'li, 1I10HII13a~~OHHble KaMepbl ~ 111 X KOM6I11Ha~~R. 

He06xOAII1MO õuno OCyü\eCT8I11Tb K-aIlIl16p08KY C4eT4~ K08 np~ 
MaIlOIII Ha4aJÍ bHOIII ~HTeHCIl1 8HOCT~ nOTOKa 4aCT~~, 4T06bl 111 CKIl104111Tb 

npOC4eTbl,3aTeM AOCTlI1rHYTb T04HOCT~ npll1 II1HTeHCII18HOCTAX,06ecne

4~8a101ll1l1X HaAemHYIO pa60TY 1I10HII13aUll10HHOIII KaMep~ 8 TOK080M pe>t<lI1

Me perIl1CTpa~II1I11,T.e. npll1 CYMMII1p08aHII1111 nOTOKa 4aCTII1~ 3a II1MnYIlbC. 
np~ 3TOM 8a>t<Ha nIl1He~HOCTb nOKasaHII1111 I c Y8eIl~4eHlI1eM 3arpY30K. 

~ cTa6111IlbHOCTb 80 8peMeH~ c Y4eTOM TeMnepaTypH~X 111 APY

rll1x c80lllcT8 rasa 8 KaMepe.npll1MeHAeTCA TaKme cnoc06 MOHII1TOpll1pO
8aHII1R no Ha8eAeHHoIII aKT~8HOCTII1,HanpIl1Mep,24Na ,oôpa3yeMoro 8 

anlOMII1HlI1e80111 <f>oIlbre.3To rpeõye r 3HaH~A ce4eHII1I11. 8 peaK~II1AX x+27Ae~ 
-> 24Na + Y, xo r opue ~38eCTHbl 8 orpa.HlI14eHHoIII 06IlaCTII1 3Heprll1111 111 

Macc 4aCTII1~. Pa3pa60TaHHbllll HaMII1 MeTOA npll1MeHII1M AJlA Henpepbl8HblX 

~ II1MnYIlbCH~X nY4K08 pa3Illl14HOIII 3Heprll1111 111 111060111 II1HTeHC~8HOCTII1. 

MeloA OCH08aH Ha perll1CTpa~1I1111 3apAmeHH~X 4aCTII1~ c nOMOlllblO YSKO

ro $OT03MYIlbc~oHHoro CIlOA,nepeceKalOlllero np~ 8pa~eHII1I11 nY40K 4ac

TII1~. OAH08peMeHHo c 3T~M np0ll1380AII1TCA perll1CTpa~II1A He1llTpoH08, 

803HII1KalOll.\II1X OT nY4Ka 111 8TOPll14HblX 4aCTII1~ 8 6IlOKe xouaep r op a , 

8 Ka4eCT8e KOToporo MO>t<eT CIlY>t<~Tb 111060111 MaTepll1aIl. Pa3Mep KOH

8epTopa AOIl>t<eH 06ecne4~Tb nonaAaHlI1e Ha Hero nep81114Horo nY4Ka 
~ 8TOpll14HblX 4aCTII1~, eCIlIl1 KOH8epTOp YCTaH08IleH a a annap ary
po~ AaHHoro 3Kcnepll1MeHTa. $OT03MYIlbCII1A HaKanIlll18aeT nOTOK 4ac

TII1~ aa HeCKOIlbKO COTeH l~~Kn08 np~ II1HTeHC~8HOCT~ 102+10 5 4ac

T~U 8 ~II1KIle. CYMMapHoe 4~CIlO 4aCTII1~, KOTop~e SaTeM nOAC4~T~8a
IOTCA 8 $DT03MYIlbCII1I11, conOCTa8IlAeTCA c CYMMO~ OTc~eT08 per~CT

p arop a He~TpoH08 8 KOH8epTope, TeM caMblM onpenenaer ca K03$<fn;l

~~eHT nepeC4eTa AIlA nOCIleAYlOlllll1X 1I13MepeHII1111 npll1 MaKC~MaIlbH~X 

~HTeHCII1 8HOCTAX nY4Ka. 8 HaWII1~ onu r ax KOH aep r opoa cnyxan 6IlOK 

C8~H~a, a HelllTpoH~ perll1CTp~p08aIlIl1Cb CTaHAapTH~MII1 KaMepaM~ Ae
IleHII1A KHT-8. /nOAP06HO annap aryp a onacau a. 8 /2/ /. nY4K~ 4ac

T~~, KaK npa8l11no, ~MeIOT CIlomH~1II npO$II1Ilb, a ~HTeHCII18HOCTb nepe

MeHHa no paAII1YCY ~ as~"YQ;( 003TOMY 28.._~36e>t<aH~e TpYAoeMK~X 

@b"ht.::'hdnúl·! il'1 11Uf"~'
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f~~. ,I.' CxeMa onWTa ~ Bpa~eHHeM cnOfl ~OT09Myn~o 
~H~B nyqKe qaCTH~. O - OCb MOTopa, HanpaBneHa 

B~onb nyqKa H no HOpM8nH K rrnOCKOCTH pHCYHKa. 

OC=R} -' MHHHManbHbrH p anayc . OD=R2 - M8KCHManbHblH

Iia,o;HYC. 4J - yrJIOnOH HHT~pB8n nepeCeqeHHfl rrysnca 
.rÍPH parrayce R=OA. e - AnHHa rryr a 9neMe.HTa -nrroura
,o;H'" erroa ~ S rrpn R. üE=OF - crroü <lJoTo9MYnbcHH. 

nOACqeTOB 4aCT~~ Ha Bce~ $oT03Mynbc~~, ecn~ OHa 
nepeKpblsaeT nY40K, ~cnonbaoBanocb ee ap aureaue . 
AnR 3TOrQ'Cno~ An~HO~ 20 CM ~ W~p~HO~ 3~5 CM J , ,.
YKpenn~ncH Ha oc~ pacnonomeHHoro BHe nY4Ka MOTO
pa c 4acToTo~ 060POTOB -10 r~. np~ BpalJ.leH~~ cno~ 
$OT03MYl1bC~~ nepeceKôn nY40K 4aCT~~, naAaBw~x Ha 

F E Hero no HopMan~. TaK~M 06paaoM, 3neMeHT nnOlJ.laA~ 

cno~ Ha paccToRH~~ R OT oc~ MOTopa Ip~c. li aa
XBaT~Ban 4aCT~~~ Ha aa~MYTax 6e30THoc~TenbHO K 

I1pq<!>~nlO nY4Ka. nOBepxHocTb cnon OT M~H~ManbHoro R 1 AO Mal{C~

ManbHoro R 2 nepel<pblBana aec s ny40K. 3aMeT~M, 4TO ace paCCMOT
peH~ecnpaBeAn~so np~ nlO6oM npo<t>.~ne nY4Ka VI HeCTa6~nbHOCT~ ero 
nQnOmeHVI~ ~ nOAC4eT 4aCT~~ 6blno AOCTaT04HO npOBeCTV! Ha yaKo~ no
note 'cnon snon s o rpes xe OT R 1 AO R 2 • COrI1aCHO pnc . 1, 3J\e

MeHT nnOlJ.laA~ cnos ÔS nepec exae t nyvo x no nyr-e 
l l 

MemAY T04KaIle 

M~ A ~ B. 04eBVlAHO, 4TO np~ MHorOKpaTHOM nepece4eH~~ nY4Ka 3q 
~~Kn ~/~n~ per~CTpa~~~ cOTeH ~~KnOB nI10THOCTb 4aCT~U Ha 3ne
Mel;iTe ,/).. S 6YAeT ycpe,qHeHa no Ayre e • CJ1eAOBaTen bHO, e crn- 4~ c
110 4aCT~~ Ha ~S e cr s i I R , e I, TO CYMMapHafl lIfHTeHC~BHOCTb 

-\(R,ÔS) =i(R. ÔS).e = i(R. ÔS)· R· CP' Ho 3J1eMeHT nnouianv ÔS Ha
XOA\.1nc~ B nyu xe 'He ace speMH, a r on bKO ero 4aCTb, paBHYIO ep/2rr, 
h03TOMY cYMMapHa~ V!HTeHC~ 8HOCTb nY41<a Ha paA~yce R 8 2 rr/4J pas 

60J1bWe, T.e. 

J(R, L\S)	 = 2rr' R· i(R, ÔS). 

tCI1V1 R \.1aMepReTC~ 8 MM, TO 3neMeHTOM nnourana AonmeH 6blT b 1 MM 2.
 

OAHaKO np~ 60I1bW~X aarpyaKax MO*HO npOBeCT~ no,qC4eT 4aCT~~ Ha

2 

MeHbweM 3neMeHTe nnOlJ.laA~ L\S, YMHQ)K~B peayne r ar Ha 1 MM / L\S .
 
npOCYMMV1poBaB no 8ceM 3neMeHTaM Ô S OT R 1 AO R 2' nonYI..l~M norr-


H~~ nOTOK	 4aCT\.1~ 

R2 1 
J ~	 2rrRi(R)· ~ 

o 
Ri 

KamAbl~ 3neMeHT 3TO~ CYMMbI nae r pacnpeneneune ~HTeHCVlBHOCT~ no 

R 

2 

PHC. 2 •.MHKpo$oTorpa(lmH nyx-: 
Ka H)J;ep 12C • 

Ha p~c. 2 npeACTaBJleHa 
M~Kpo$oTorpa<t>~~ cneAOB ~Aep 

12 C , «oropue HaAe»<HO OTJI~

4aIOTC~ OT $OHoeblx 4acT~~, 

T.K. ~MeIOT CTporo OA~HaKOB~e 

HanpaBJleH~~ no HopMan~ K 
CJlOIO ~	 xapaK~OH~aa~~OHH~e 

Tep~CT~K~ . 
Ha p~c. 3 AaH~ pacnpeAe

JleH~~ ~HTeHC~BHOCT~ B on~Tax 

c npOTOHaM~ ~ AApaM~ 12C , 

HOpM~pOBaHH~e Ha nJlO~aAb. 

KaK B~AHO	 ~a p~CYHKa, nY40K 
12 C He 6blJl c r aôuneu no no
Jlo»<eH~IO. nOJlH~~ nOTOK npOTO
HOB, nOAC4~TaHH~~ ABYM~ He
aaB~C~MbIM~ Ha6J1IOAaTeJlAM~, 

AaJl aHa4eH~A 6,65'10 8 ~ 
6,67'10 8, 4TO He npe auaree r 1% CTaT~CT~4eCKO~ T04HOCT~, T.K. 
Ka»<AbIM Ha6J1IOAaTeJleM õuno a ape r ac r papoeauo -10 4 npOTOHOB. Cpen
H~e aHa4eH~~ ~HTerpaI1bHOrO MOTOKa J == 6,66,1 08.:!:.2%, ~ B norpew-

HOCT~ Y4TeHa ow~6Ka onpeAe
JleH~~ R - 1 MM np~ < R > 
== 150 MM. Ha p~c. 4 AaHO pac
npeAeneH~e ~HTeHC~BHOCT~ J 
An~ ABYX 3Kcnep~MeHTOB B 
nY4Ke Ae~TpoHoB,KoTop~e TaK
»<e HOpM~pOBaH~ Ha nnOlllaAb. 
OTHoweH~e CYMMapH~X nOTOKOB 
Ae~TpoHoB B 3T~X on~Tax paB-
HO 1 ,76+0,05. Per~cTpa~~~ 

He~TpoHoB c nOMOlllblO 21 KaMeos 
p~ KHT-8 B pa3n~4HWX T04Kax 
CB~H~OBoro KOHeepTopa nOKa---p 

- 12C	 aaJla,4TO OTHoweH~R OTC4eTOB 
Ka»<Ao~ ~3 KaMep B ABYX onw
Tax cpaBH~M~,T.K. OTn~4aIOTC~ 

PHC. 3. Pacnpe)J;eneHHR HHTeH

CHBHOCTH rrpOTOHOB H H)J;ep 12C, 
8 10 12 14 1& 18 CM HOpMHpOB annue no rrrromana , 

3 
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PHC. 4. PacrrpeAeneHHH HHTeH
CHBHOCTH AeHToHoÉ B ABYX 

3 onsrr ax , 

.lleuToHbl MeHee 4eM Ha ABa CT a.HAapT a
 
nnblT iu. - OT cpenaer'o 3Ha4eHIo1R 1 ,65+
 

2
 -,,- '2.ml-:-- .:!:0,04 /or cveru 8 KaMep 0-':
nIo14a~TCR OT cpeAHer.o B npe
Aenax 0,02/. CneAoBaTenbHo, 
05a MeTOAa perlo1CTpa~1011o1 nOTO
Ka	 Aa~T pe3ynb~aT~, KOTop~e 

cornaCY~TCR B npeAenax 0AHO
ro CTaHAapTa OT cpeAHero 
3Ha4eHIo1R 1 ,70~0,05. Ha plo1c.5 

_.... nOKa3aHa Io1HTeHCIo1BHOCTb nY4
Ka npoToHo~ KaK ~YHK~Io1R no

1'2 14 16 18 20 22 eM 
cneAOBaTenbHoro 4101cna ~Io1K

nOB YCKopIo1TenR, nonY4eHHaR 
c nOMo~b~ Tpex KaMep KHT-8, npoKanlo15poBaHHblx c nOMO~b~ ~TO

3Mynbclo1~, YCTaHoBneHH~x B pa3nlo14H~X T04Kax KOHBepTopa. 

TaKIo1M 05pa30M, npoKanlo15poBaB KHT-8 Ha perlo1cTpa~lo1~ a5con~T

Horo nOTOKa 4aCTIo1~, B nocnenyouiux onsrrax Mbl Io1MeeM MOHIo1TOp 
nepBIo14Horo nY4Ka n~50~ Io1HTeHCIo1BHOCTIo1. BpeMeHHaR CTPYK

1/101 

nrmod 
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PHC. 5. HHTeHCHBHOCTb rryqKa rrpOTOHOB KaK ~YHK~HH BpeMeHH 
no OTCqeTaM KHT-8, rrpoKanHõpoBaHHb~ c rrOMO~bID ~oTo~Mynb

CHH. 

4 

r yp a nY4Ka He Bnlo1ReT Ha peayn s r aru perIo1CTpa~lo1lo1, T. K. cpenaee 
BpeMR 3aMeAneHIo1R He~TpOHOB B KOHBepTope AO 3aXBaTa B KHT-8 
crnamlo1BaeT Kone5aHIo1R Io1HTeHCIo1BHOCTIo1. KHT-8 Io1Me~T 04eHb cTa5lo1nb
H~e 3KcnnyaTa~lo1oHH~e xapaKTeplo1CTIo1Klo1 / 3 / . AnR Io1X p~50T~ He05xo
AIo1M 3apRAoBo-4YBcTBIo1TenbHbl~ ycururr ens '. Clo1rHanbl c «oroporo no
cTyna~T Ha 3anoMIo1Ha~~Io1~ 3neMeHT. 

r
 
I OTMeTIo1M, 4TO MeToA He Tpe5yeT BpeMeHIo1 AnR HanaAKIo1 annapaTY


p~ Ha nY4Ke 4acTIo1~.
 

~, 
3AKnI04EHl-1E 

npeAnaraeM~~ ,MeToA n03BonReT YHIo1~Io1~lo1poBaTb 1013MepeHIo1e nOTO
KOB 4acTIo1~ 101 RAep He3aBIo1CIo1MO OT Io1X Tlo1na 101 3Heprlo1~ B Wlo1pOKOM 

OT "1024acT./cAIo1ana30He Io1HTeHcIo1BHocTe~ . 101 B~we /BepxHIo1~ npeAen 
He orpaHIo14eH/. 

OTnlo14101TenbHwe oco5eHHocTIo1 AaHHoro MeTOAa: 
1. B03MomHOCTb ero Io1cnonb30BaHIo1R napannenbHO c npoBeAeHlo1eM 

3KcnepIo1MeHTOB, nplo1 pa3Me~eHIo1Io1 3a 3Kcneplo1MeHTanbHo~ YCTaHoBKo~. 

nplo1 3TOM Y4Io1T~Ba~TCR nonpaBKIo1 Ha nOTeplo1 B Io1HTeHCIo1BHOCTIo1 nep
BIo14Horo nY4Ka. 

2. OTCYTcTBlo1e meCTKIo1X Tpe50BaH~~ KaK K napaMeTpaM YClo1nlo1Tenb
H~X TpaKTOB, TaK 101 K Io1AeHTIo14HOCTIo1 KaMep KHT-8. 

3.	 B03MomHOCTb Kanlo15poBKIo1 Io1cnonb3yeM~x MOHIo1TOpH~X CIo1CTeM. 
4.	 B03MomHOCTb nonY4eHIo1R lIycpeAHeHHorol1 npoóuna nY4Ka. 
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nbflqeHKO B.M. H AP· 13-87-371 
lbMepeHHe TIOTOKOB 38pHJKeHHbiX qaCTHll, 
H KBTIH5pOBKa MOHHTOpHbiX CHCTeM 

OnHCbiBalOTCH MeTOAHKa H pe3yJibTaTbi ee npHMeHeHHH npH Mo
HHTOpHpoBaHHH nyqKOB npOTOHOB, geATpOHOB, Hgep 4He H 12c, 
yCKOpeHHbJX Ha CHHXPOtPa30TpOHe mUJH, TipegnaraeMaH MeTOAHKa 
TI03BOJIHeT H3MepHTb BbiBegeHHbJe TIOTOKH 3apHJKeHHbiX qaCTHll, OT 
102 qaCTHU,/HMTI, go MaKCHMaJibHO B03MOJKHOrO npegeJia HX HHTell 
CHBHOCTH, B nepBbiX OTIWTaX AOCTHrHyTa TOqHOCTb 2%, KOTOpaR 
MOJKeT 5WTb TIOBWilleHa. MeTOA TI03BOJIHeT KaJIH5pOBaTb CHCTeMW, 
HCTIOJih3yeMhle AJIR onpegeneHHR a5COJilOTHOA HHTeHCHBHOCTH, 

PaGoTa BhiTIOJIHe!Ia H J1a6op:1TOpHH BbJCOKHX 3Heprm1 mum. 

Co06llli:'HHe 06"henHHeHHoro HHCTHTYTB RnepHbiX HCCnenoBaHHH. lly6Ha 1987 

TiepeBOA 0. C. Bmrorpa,noBoC'! 

Dyachenko V.M. et al. 13-87-371 
Charged Particle Flux Measurement and 
Monitoring System Calibration 

Technique and results of its a~plication for monitoring 
the beams of protons, deuterons, He and 12c ions accele
rated at the Dubna synchrophasotron are described. The pro 
posed technique allows measuring the extracted currents 
of charged particles of intensity from 102 particle/monen
tum to the maxinrum possible limit. In the first experi
ments the 2% standard deviation of intensity has been ob
tained. This accuracy can be improved. The technique can 
be used for calibrating the systems used for measuring the 
absolute intensity. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nurlear Research. Dubna 1987 
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