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KaHan He~TpanbH~x 4acT~~ 4H ycKop~TenR H~B3 Ha 3Hepr~~ 70 f3B 
noKa3aH Ha p~c. 1. B~6op Tpaccbl KaHana onpeAenRncR ycnoe~RM~ ero 
COBMeCT~MOCT~ C Ae~CTBY~~~M~ KaHanaM~ 3apRmeHHbiX 4aCT~~ B 3KCne­
p~MeHTanbHOM 3ane ~ He06XOA~MOCTb~ nony4eH~R C BHyTpeHHe~ M~we­
H~ YCKOp~TenR ~HTeHC~BHOro ny4Ka He~TpanbH~X 4aCT~~ CO cpeAHe~ 
3Hepr~e~, 6n~3KO~ K MaKC~ManbHO B03MOmHO~. 
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13 \. 1? / 11 1 

~EKTPOMETP 6UC-2 

PHc. I. CxeMa KaHana 4H cepnyxoscKoro ycKopHTenH: I­
BHyTpeHHHH 6epHnnHeBaH MHII!eHb; 2, 4, 8, 9 - KOJIJIHMaTOpbi 
K 1, K 2, K1 , K4 ; 3 - y -¢HJibTp; 5 - O'IH~aw~mi MarHHT 
Cn-129 /M1/; 6,7- CTaiTbHaH H 6eTOHHaH 3a~Ta; JQ­
saKyyMllbiH HOHOnposop,; II - MarHHT cn-94; 12 - cneKTpo­
M€TPH'l€CKHH MarHHT Cn-40A; 13 - 6eTOHHaH npo6Ka. 

OcHOBH~MH xapaKTepHCT~KaM~ ny4Ka He~TpanbH~x 4acT~~ RBnR~TCR 
ero COCTaB, 3HepreT~4eCK~~ cneKTP ~ ~HTeHCHBHOCTb. 3T~ xapaKTe­
p~CTHK~ /npH 3aAaHHO~ 3Hepr~~ ~ ~HTeHC~BHOCT~ YCKOpeHH~X npOTO­
HOB, naAa~~HX Ha BHyTpeHH~~ M~WeHb/ Cy~eCTBeHHO 3aB~CRT OT yrna 
B~BOAa ny4Ka He~TpanbH~X 4aCT~~, TO eCTb yrna MemAY KaCaTenbHO~ 
K paBHOBeCHO~ op6~Te YCKOpeHH~X npOTOHOB B MeCTe naAeH~R ~X Ha 
BHyTpeHH~~ M~WeHb H OCb~ KaHana. Yron B~BOAa B KaHane 4H paeeH 
13,3 MPaA. Cne~~anbH~M noA6opoM KOH~~rypa~~~ noKanbH~X ~cKame­
HH~ peanbHO~ op6~T~ YCKOpeHH~X npOTOHOB B npo~ecce ~X HaBeAeH~R 
Ha MHWeHb yron BbiBOAa MOmHO ~3MeHRTb B npeAenax OT 8 AO 15 MPaA, 
4TO n03BOnReT Bapb~pOBaTb OCHOEH~e xapaKTep~CT~K~ ny4Ka. Ha 
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AOCTaT04HO 6onbWOM paCCTOHH~~ OT BHyTpeHHeH M~WeH~ HeHTpanbH~H 
ny40K COCTO~T B OCHOBHOM ~3 HeHTPOHOB, KL -Me30HOB ~ y -KBaHTOB. 
Hcnonb3YH TaKOH ny40K, MOmHO pewaTb W~POK~H Kpyr 3aAa4, CBH3aH­
H~X C ~ccneAOBaH~eM aAPOH-aAPOHHOro PO*AeH~H ~ pacnaAa HeCTa-
6~nbH~X 4aCT~~. np~ COOTBeTCTBY~~eM nOAaBneH~~ HeHTPOHOB B ny4-
Ke y -KaaHTOB MOmHO ~3y4aTb ¢lOTOPO*AeH~e aAPOHOB Ha HYKnOHaX 
~ HApax. A np~ yrne B~BOAa 15 MPaA ny40K HeHTpanbH~x 4acT~~ Ha­
nHeTcH onT~ManbH~M AnH ~ccneAOBaH~H npo~eccoe, a~3BaHH~X AOnro­
m~ey~HM~ K'L -Me3oHaMH. 

KaHan 4H ycnoaHo AenHTCH Ha ABe 4aCT~: ronoeHy~ - ¢lopMHpy~­
~Y~ H ~3Mep~TenbHy~, on~caHH~e HHme. 0TAenbH~H pa3Aen AaHHOH 
pa60Tbl COAepm~T On~CaH~e OCHOBH~X xapaKTepHCTHK ny4Ka. 

HCT04HHKOM 4aCT~~ B KaHane HBnHeTCH BHyTpeHHHH M~WeHb B Ka­
Mepe ycKop~TenH. 06bi4HO ~cnonb3yeTCH 6ep~nn~eaaH npoeono4Ka 
A~aMeTpoM 0, 2 CM H AnHHOH 2 cM. H3 aaKyyMHOH KaMepbl ycKop~TenH 
HeHTpanbHble 4aCTH~bl BXOAHT B KaHan 4epe3 ro¢lpHpoaaHHY~ CTanbHY~ 
CTeHKY TOn~~HOH 70 MKM ~ B~COTOH 0,7 CM. Ton~~Ha Be~eCTBa Ha 
nyT~ 4aCT~~ ny4Ka COCTaBnHeT 39 r·CM- 2• 

<I>OPMHPYIOUWI 4ACTb KAHAilA 

<l>opM~poaaH~e ny4Ka HeHTpanbH~x 4aCT~~ /HeHTPOHOB ~ K'L -Me3o­
HOB/ ocy~eCTBnHeTCH C~CTeMOH COOCHbiX naTyHHbiX KOnn~MaTOpOB K1 , 

K2 , K3 ~ K4 , BMOHT~poaaHH~x a ca~H~oa~e ~n~ cTanbH~e 6noK~. OH~ 
f"\horMOIIIAD::lllnT r"l""\r"\IJ1!'2f'\UT::tnL.U\/~ lA Ct::.nTIALI'::::IinL.U\111'\ T,:::.nnt:.TIAU&lr"LI'IAA r"\::lirVn-
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A~MOCT~ 0,68 MPaA ~ 1,16 MpaA COOTBeTCTBeHHO. B Ta6n~~e np~ee­
AeH~ pa3Mep~ 3neMeHTOB KaHana ~ KOOPA~HaTbl ~X ~eHTPOB OTHOc~­

TenbHO ~eHTpa CneKTpOMeTpH4eCKOrO MarH~Ta Cn-40A ycTaHOBK~ 
5HC-2/l~ pa3Me~eHHOH B 3TOM KaHane. 

B ronoaHoH 4aCTH KaHana c noMO~b~ MarHHTHoro nonH ycKop~TenH 
npO~CXOA~T 1104~CTKa 11 ny4Ka OT 3apHmeHHbiX 4aCT~~. JlnH ~3MeHeH~H 
~HTeHC~BHOCT~ y-KaaHTOB B~COK~X 3Hepr~H MemAY KOnn~MaTopaM~ 
K1 ~ K2 YCTaHoaneH Y -<J>~nbTp, KOTOPbiH COAepmHT Ha6op CB~H~OB~X 
~~n~HAPOB AHaMeTpOM 7 CM, TOn~~Ha KOTOpbiX MOmeT ~3MeHHTbCH A~­
CTaH~~OHHO B npeAenax OT 0 AO 20 CM. 3apHmeHH~e 4aCT~~~. o6pa3o­
BaBw~eCH np~ B3a~MOAeHCTB~~ y-KaaHTOB CO CB~H~OM, OTKnOHH~TCH 
OT ny4Ka MarH~TOM Cn-129 /M1/. 

MemAY Konn~MaTopoM K2 H MarH~TOM t11 HaXOA~TcH ny4KOBbiH 3a­
Taop - A~CTaH~HOHHO nepeAB~raeM~A CB~H~OB~~ 6noK An~HO~ no ny4KY 
150 CM. 

Tpacca ny4Ka MemAY MarHHTOM M1 ~ Konn~MaTopoM K3 npoxoA~T 

B ~OHOnpOBOAe, KOTOp~H pacnonomeH B CTanbHOH CTeHe TOn~~HOH 
1400 CM, 3a~~~a~~eH KaHan OT B~COK03HepreT~4eCK~X 4aCTH~ CO 
CTOPOH~ YCKOP~TenH ~ napannenbHO pa6oTa~~~X MHWeHeH COCeAH~X 
KaHanos. OT Konn~MaTopa K4 AO H3Mep~TenbHOH 4aCT~ KaHana ny40K 
npOXOA~T B BaKyyMHOM ~OHOnpOBOAe. 
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~3MEP~TEnbHA~ 4ACTb KAHAnA 

B H3MepHTenbHO~ 4aCTH KaHana pa3Me~aeTCH annapaTypa 3KcnepH­
MeHTanbHO~ ycTaHOBKH 6ec$HnbMOBOrO cneKTpOMeTpa o~C-2, B COCTaB 
KOTOporo BXOAHT /eM. PHC.2/: 

- cneKTPOMeTpH4eCKHe MarHHT~ Cn-40A H Cn-94; 
- nponopqHoHanbH~e KaMep~ /nK/; 
- CqHHTHnnHqHOHH~e C4eT4HKH /r1, rz, r3, ~/; 
- AeTeKTop~ y-KeaHToe H 3neKTpoHoe /4Cnn/; 
- TenecKOn AnH MOHHTOPHPOBaHHH ny4Ka (MN); 
- MHWeHb (M). 

rlK11+61 

~ 

XicMI 
~~ .[1 11cnn 

~Z(CM) 
MMH1T nK(7+11l 

cn.-40A~ 

PHc.2. BnoK-cXeMa anrrapa­
TYPbi BHC- 2 • 

~.~ tl 
/ I 

LA_U1 

PHc.3. KpHBhle HaMarHHqHBa­
HHH MarHHTOB Cll-40A H Cll-94. 

...... 
2o~L(cMI 
10 . ZICH) 

1"11:'1"1 10f'l 

~1 
:It 

:J: 0,5 

I r1K(7+11} 1 j, ttA 

CneKTPOMeTp pa6oTaeT Ha nHHHH c 3BM EC-1040. OnHcaHHe ocHoe­
H~x 3neMeHTOB cneKTPOMeTpa 5~C-2 H ero $H3H4eCKHe xapaKTepHCTH­
KH npHBe~eHbl B pa6oTe /I/. CneKTPOMeTpH4eCKHe MarHHTbl cn-40A 
H Cn-94 2/ HMei0T 3$<!>eKTHBHble AnHHbl MarHHTHOrO nonH 204 H 144 CM 
cooTBeTCTBeHHO. KpHe~e HaMarHH4HBaHHH AnH 3THX MarHHTOB npeA­
cTaeneHw Ha pHc.3. 

,[\JlH onpeAeneHHH BenH4HHbl noTOKa He~TpOHOB, KOHTpOnH T aKHX 
xapaKTepHCTHK ny4Ka, KaK HHTeHCHBHOCTb, AnHTenbHOCTb paCTHmKH, 
paBHOMepHOCTb c6poca H T. n. , a TaKme KOHTpOnH pa60T~ OTAenbHbiX 
y3nOB cneKTpOMeTpa cnymHT He~TPOHH~~ MOHHTOp. 0H COCTOHT H3 
Tpex KpyrnbiX CqHHTHnnHqHOHHbiX C4eT4HKOB. J\HaMeTp KamAOrO C4eT-
4HKa 12 CM H TOn~HHa 1 CM. MemAY nepB~M H BTOp~M C4eT4HKaMH 
p~3Me~eHa CBHHqOBaH nnaCTHHa TOn~HHO~ 0,4 CM. nepBbl~ C4eT4HK 
(Al) BKn~4eH Ha aHTHcoenaAeHHe, ABa APYrHx /C1 H C2 / - Ha coe-
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PHc.4. 3aBHCHMOCTb cqeTa 
HeHTpOHHOrO MOHHTOpa OT 
qHcna c6pachiBaeMbiX Ha BHYT­
peHHIOIO MHJJieHb npOTOHOB. 

naAeHHe. noTOK He~TpOHOB B ny4Ke 
oqeHHBaeTCH Ha OCHOBe COOTHOWe-
HHH 

N=II·Cf1 1f01 +f 2 /f 02), 

rAe N _- 4Hcno cpa6aTbiBaHH~ MOHH-
TOp a AI· CJ· c2,n- nOTOK He~T-
POHOB, fl - TOn~HHa CBHHqOBO~ 

nnaCTHHbl, f2 - He3$<!>eKTHBHaH 
TOn~HHa CqHHTHnnHTOpa C4eT4HKa 

(AI) • fol H fo2 - HAePHble AnHHbl 
CBHHqa H nnaCTHKOBOrO CqHHTHn-
nHTOpa. 

THnH4HaH BenH4HHa OTHOWeHHH 
4Hcna He~TpOHOB, perHCTpHpyeM~X 
MOHHTOPOM, K 4HCny He~TPOHOB, 
naAa~~HX Ha MHWeHb, - 2,1%. 3a­
BHCHMOCTb C4eTa He~TpOHHOrO MO­
HHTOpa OT HHTeHCHBHOCTH c6pacw­
eaeM~X Ha BHyTpeHHDn MHWeHb npo­
TOHOB npHBeAeHa Ha PHC.4. 

~~o~~T~o~rT~~~ ~~~TPAnh~nrn nv4KA 

C nOMO~b~ ycTaHOBKH 6~(-2 Ha KaHane 4H M3y4eH~ MMnynbCH~e 
cneKTpbl He~TpOHOB, y - KBaHTOB H <!>OHOBbiX 3apHmeHHbiX 4aCTMq / 3/, 

a TaKme reoMeTPM4eCKMe xapaKTepMCTHKH ny4Ka: npo<t>Mnb M pacxo­
AMMOCTb B ropH30HTanbHO~ H eepTMKanbHO~ nnOCKOCTHX. 

~MnynbCH~~ cneKTP y-KeaHTOB onpeAeneH no KOHBepCHM Y-KBaH­
TOB Ha HApaX yrnepoAa B 3neKTpOH-n03HTpOHHY~ napy, perHcTpHpye­
MY~ cneKTpOMeTpOM. ~MnynbCH~~ cneKTP y-KeaHTOB /e OTCYTCTBMe 
Ha ny4Ke y-$MnbTpa/ noKa3aH Ha pMc.5. 

~MnynbCH~~ cneKTP /B/ He~TpOHOB /pMc.6/ onpeAeneH nyTeM 
ycpeAHeHMH ABYX cneKTpOB: paC4eTHOrO /6/, B~4MCneHHOrO Ha OCHOBe 
11ATnaca cneKTpOB pOmAeHH~X 4aCTMq 11

/
4/, M 3KCnepMMeHTanbHOrO cneKT­

pa /a/, nony4eHHoro npH aHanH3e peaKqMM nC 12 ~h+ X /cneKTPOMeT­
poM perHCTpMpyeTcH TOnbKO OAHa nonomMTenbHaH 4aCTMqa h+ /. MaK­
CMMYM ycpeAHeHHoro cneKTpa cocTaenReT -42 r3B/c, nonywHpMHa Ha 
nonye~coTe - 15 r3B/c. 

~MnynbCHble cneKTPbl 3apHmeHHbiX <!>OHOBbiX 4aCTMq nOKa3aHbl Ha 
pHc.7: a/ AnH nonomHTenbHO H 6/ oTpMqaTenbHo 3apRmeHH~x 4aCTMq. 
AonH $OHoe~x 3apHmeHH~x 4acTMq e ny4Ke He~TpOHOB cocTaBnReT 
OKOnO 2%. 

ropM30HTanbHbl~ H BepTMKanbHbl\1 npO<I>MnM ny4Ka He\1Tp0HOB 6~nM 
nony4eHbl c noMO~b~ nponopqHoHanbHO~ KaMepbl nK-10, pacnonomeHHO~ 
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PHc. 5. HMnyJibCHhiH cneKTp y -KBaH­

TOB. 

PHc. 6. HMnyJibCHbiH cneKTp Hei:J:Tpo­

HOB. 
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3a eneKTPOMeTp~4eeK~M MarH~TOM Cn-40A, ~HTerpan OeTaT04HOrO no­
nR KOTOporo SO speMR ~3MepeH~H He npes~wan 1 re•M. 8 Ka4eeTse 
M~weH~ nepeA nK-10 6blna noMe~eHa non~3T~neHosaR nnaeT~Ha Ton­
~~HoA no ny4Ky 6 eM ~ e nonepe4H~M~ paaMepaM~, aaseAOMO 6onb­
w~M~,4eM ee4eH~e ny4Ka.C~rHan aanyeKa eneKTpoMeTpa s~pa6aT~sancR, 
een~ s non~3T~neHosoA M~weH~ pomAanaeb OAHa aapRmeHHaR 4aeT~~a. 
KOTopaR 3aTeM npoxoA~na 4epea see nponop~~oHanbH~e KaMep~ yeTa­
HOSK~, paenonomeHH~e 3a Cn-40A, ~ e~~HT~nnR~~OHH~H rOAOCKOn r1. 
c~rHan~ e4eT4~Ka A aanpe~an~ aanyeK yeTaHosK~ np~ npoxomAeH~~ 
aapRmeHH~X 4aeT~~ ny4Ka. Ha p~e.8 noKaaaH npo¢~nb ny4Ka HeATpo­
Hos S nnoeKOeT~ nK-10, KOTOpaR ~MeeT Z-KOOPA~HaTy OTHOe~TenbHO 
~eHTpa eneKTPOMeTp~4eeKoro MarH~Ta Cn-40A Z= 359,8 CM. nonHaR 
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PHc. 7. HMnyJibCHbiH crreKTP <PoHOBbiX 

3apHJKeHHb!X tJaCTHIJ;: a/ ,D;JIH IIOJIO­

JKHTeJibHO H 6/ OTpHu;aTeJibHO 3a­

pHJKeHHhiX tJaC THIJ;. 

PHc.8.ITpo<l>HJib rrytJKa HeiiTpOHOB. 
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CH 

w~p~Ha ny4Ka Ha nonys~eoTe pasHa 50 MM no rop~30HTan~ ~ 80 MM 
no sepT~Kan~. TeopeT~4eeK~e 3Ha4eH~R 3T~x sen~4~H AnR TOH me 
Z -KOOPA~HaT~ - eOOTSeTeTSeHHO 48 ~ 82 MM. rop~30HTanbHaR ~ sep-
_,,,,_.,., ,,_ ... ,..._,...._,,....,..,,.._,,....,.. ..... "' M\lllt.r~ nnn.onet.net..._.& .. U .. IP '--1.::::11 nt"'l-tnRP ~KtnP.OIA-
I"'''""""~'""'''""''' ...,....., .... ,,.....,.M~'' ,_.._ ''' ''"' ···- 1 

MeHTanbHO nony4eHHoro npo~~nR ny4Ka ~ Sbl4~eneHHoro TeopeT~4eeK~, 

eosnaAaiOT. 

3AKili04EHI-1E 

Ha yeKOP~Tene 1-1~83 Ha 3Hepr~IO 70 r38 enpoeKT~posaH, e03AaH 
~ AeHeTsyeT KaHan 4H, S KOTOPOM e~OPM~posaH ny40K HeHTPOHOS. 
8 3TOM ny4Ke s Te4eH~e PRAa neT e noMO~biO eneKTpoMeTpos 61-lC-1, 
61-lC-2 yenewHo s~nonHRn~eb 3Kenep~MeHTbl no no~eKy 04aposaHHbiX 
4aeT~~ ~ Y3K~X 6ap~OHH~X pe30HaHeOs S aAPOH-aApOHH~X S3a~Mo­
AeHeTS~RX / 5 - 131. 

ny40K HeATpOHOS ~MeeT eneAYIO~~e 
yron SbiSOAa ny4Ka 
epeAHRR 3Hepr~R HeHTPOHOS 
~HTeHei1SHOeTb 

np~Meeb 3apRmeHH~X 4aeT~~ 

pa3Mep ny4Ka Ha SXOAe S M~WeHb 

xapaKTep~eT~K~: 

- 13,3 MPaA /8+15 MPaA/; 
- 42 r38; 
- 10 6 - 107 HeATp.aa ~~Kn; 
- 2%; 
- 44 MM no rop~30HTan~, 

71 MM no sepT~Kan~; 
paeXOA~MOeTb ny4Ka - 0,680 MPaA no rop~30HTan~; 

1,16 MPaA no sepT~Kan~. 
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PyKon~cb nocTyn~na e ~3AaTenbcK~H OTAen 
29 AeKa6p~ 1983 roAa. 

Aneea A.H. M AP· 1·83-910 
KaHan HeATp&n~HWX ~eeTM~ 'H cepnyxoacKoro ycKopMTenR 

0nMCaH CO'AaHHWA Ha cepnyxoaCKOM YCKopMTene K8H&n HeATPAn~HWX ~8CTM~ 
,H, nP8AHaliH8~eHHWA AIIR nony~HMR n~Ka HMTI)OHC)a IIWCOKMX atteprMA. n~K 
HeATpoHOa MMeeT cn~e X8P8KTePMCTMKM: CP8AHRR SHeprMR HeATPQHOa 
/,0+5/ r38, MHTeHCMaHOCU OKano 106 HMTpoHOa Sa ~MKII Ha 1011 npoTOMoa, 
c6pacwaaeMWX Ha aHyTpeHHIDII ...-eH~ t ni)MMeC~ NPIIlleHHWX ~8CTM~ OKano 2%, 
paaMepw n~Ka • 50 MM no ropMSOHT811M t "60 MM no aepTMK811M/II&IMSM -.HM 
cneKTpoMeTpa &MC-2/. B aTOM ny~Ke • Te~eHMe PRA• neT c ~~D cneKTpo­
MeTpoa 6MC·1, ~MC-2 ycne.HO ... nonHRnMC~ 3KCnePMMeHTW no noMCKY ~apoaaHHWX 
~acTM~ M ys~Mx 6apMOHHWX peaOHaHcoa • aAPOH-BAPOHHWX aaaMMQAeAcTaMRX . 

Pe6oTa ... nonHeHa • n.5opaTOPMM awcOKMX 3HeprMA OMAM. 

tooe.eHMe CMh.eAMMeHHOrO MHCTMTYTa IIA8PHWX HCC..._.HMII. ,lb&ta 1983 

Aleev A.N. et al. 1-83-910 
Neutral Particle 'N Channel of Serpukhov Accelerator 

'N channel of neutral particles created at Serpukhov accelerator Is 
described. The channel Is Intended for high energy neutron beam produc­
tion. The neutron beam has the following characteristics: average neutron 
energy Is ('0+5) GeV, Intensity- approx.1o' neutrons/cycle over 101 1 pro­
tons striking-onto Internal target, Impurity of charge particles - about 
2%, beam dimensions- 50 mm horizontally, 60 mm vertically (In the region 
of BIS-2 spectrometer}. The experiments on the search for charmed par­
ticles and narrow baryon resonances In hadron-hadron Interactions have 
been successfully performed In this beam during several years by means 
of BIS-1, BIS-2 spectrometers. 

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

Commun ication of the Joint Institute for Nuclear Research. Dubna 1983 
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