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AHaHbee E.H. H np. 3 - 11502 
KonbueeoA MHOf'OHHTeeoA neTeKTOp MenneHHb~ HeRTpOHOB 
c renHoM-3 

OnHcbreaeTCS! pa3pa6oTaHHblli e flH¢ O¥HH1 KOllhUeeoA MHOf'OHHTeeoil 
neTeKTop, npenHa3Ha"!eHHbii'l UliS! HCcnenosaRHS! Manoyrnoeoro nH¢J<jly3Roro 
pacceS!HKS! HeilTpoHos e pacTeopax MaKpOMoneKyn. OnKcbreaeTcsr KOHCTpyK

llHS!, TeXROJIOf'i!S! H pe3yJibTaTbl HCnb!TaHHS! neTeKTOpa. KonbueeoA neTeKTop, 
no CpaBHeHHIO C paRee npHM9HS!Blll9HCS! CHCTeMOH lt3 48 npS!Mb!X UeTeKTOpOB, 
fi03BOJIHJ1 npHMepHO B 20 pa3 nOBb!CHTb CB9TOCHJIY npR OUHOBpeMeHHOM 
yny"'!lleHHR pa3pe!lleHHS! no yrny. 

Pa6cTa &brnonHeHa e fla6opaTopHH HeATpOHHOli ljlH3HKH 011Hl1. 

Coo6meHKe 06'benaHeHHoro KHCTHTyTa S!JlepHbiX uccneAoeaHKli. ily6Ha 1978 

Ananyev B.N. et al. 3 - 11502 
Ring-Shape Multi-Wires 

3 He Detector for Thermal 
Neutrons 

Ring-shape multi-wires detector (RI\1D) has been constructed 
in LNP, JINR for measurements of small angle neutron scattering 
by macromolecule solutions. Construction, technology and results of 
tests of RI\1D are described. Comparison of the ring-shape detector 
with the earlier applied detector system consisting of 48 linear BF 3 
counters shows an increase of the efficiency by a factor of 20 at 
a better angle resolution, 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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B p.II.LJ,e HeiiTpoHorpa4JuqecKux uccne.LJ,oBaHHH HJyqaeMoe 

ce'IeHue pacceJIHHJI o6na.LJ,aeT aKcuanhHOH CHMMeTpueil c 

OCbiO B.LJ,Onb nepBH'IHOrO ny'IKa HeHTpOHOB. ,[l.nJI TaKHX HCCne

.LJ,OBaHHH BeCbMa :lKenaTenhHO llpHMeHeHHe .LJ,eTeKTOpa HeHT

pOHOB c "~YBCTBHTenhHbiM o6'heMoM Toil :lKe CHMMeTpHH. Hu:lKe 

OllHCbiBaeTCH pa3pa6oTaHHbiH HaMH KOnbU.eBOH MHOrOHHTe

Boil .LJ,eTeKTop, npe.LJ,Ha3Hal.feHHbiH .LJ,nJI uccne.LJ,oBaHHJI Mano

yrnoBoro .LJ.H4J4Jy3HOrO pacceJIHHJI HeHTpOHOB B paCTBOpax 

MaKpOMOneKyn. 

J_ KOHCTPYKIJ.HJI ,l(ETEKTOPA 

,[l.eTeKTOp no 4JopMe HallOMHHaeT .LJ,HCK C OTBepCTHeM 

B U.eHTpe .LJ,nJI nponycKaHHJI nepBH'IHOrO nyqKa HeHTpOHOB. 

no PJI.Ll.Y npH'IHH nepBbiH BapuaHT .LJ,eTeKTOpa HaM npumnocb 

BblllOnHHTb C OTCel.JeHHbiM cerMeHTOM, 'ITO HeCKOnbKO 

ycno:lKHHno TexHonoruro HJroToBneHHJI C'IeT'IHKa. Pa6oquif 

06'beM .LJ,eTeKTOpa /Hapy:lKHbiH .LJ,HaMeTp 728 MM, BHyTpeHHHH 

- 246 MM, rny6HHa - 40 MM/ C llOMOIIJ.blO KOHU.eHTpH'leCKHX 

Me.LJ,HbiX neperopO.LJ,OK pa3.LJ,eneH Ha 8 KaMep I puc. 1/. no 

U.eHTpy Ka:lK.LJ,OH KaMepbl Ha Te4JnOHOBbiX onopax HaTJIHyTa 

BOnh4JpaMOBaJI HHTb cp 25 MKM - aHO.LJ,. Ka:lK.LJ,aJI KaMepa 

HMeeT BbiCOKOBOnbTHbiH BBO.LJ,. HeCYIIJ.HM 3neMeHTOM .LJ,eTeK

TOpa JIBnJieTCJI nnHTa H3 Hep:lKaBeiOIIJ.eH CTanH, Ha KOTOPOH 

KpenJITCJI Te4JnoHOBble onopbl, Me.LJ,Hble neperopo.LJ,KH- KaTO.LJ.bl 

H BbiCOKOBOnbTHble BBO.LJ,bl. 

Co cTopoHbl nepBH'IHoro na.LJ,aJOIIJ.ero ny'IKa HeiiTpoHOB 

pa60'IHH o6'beM orpaHH'IeH .LJ,ypaneBOH KpbiiliKOH TonmHHOH 

5 MM. r epMeTH3aU.HJI .LJ,eTeKTOpa BblllOnHeHa C llOMOmbro 

HH.LJ,HeBbiX ynnOTHeHHH. 
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Puc. 1. 06UIUU 6UO KOAbije6020 MH020HU111e6020 OemeKITIOpa 
MeOAeHHbiX HeilmpoH06. 1 - OypaAe6a.R KpblWKa, 2 - aHOO -
60Ab(/JpaMo6a.R HUITib, 3 - MeOHa.R nepezopooKa - Kamoo, 
4 - nAuma U3 HepJKa6e101J1eil cmaAu, 5 - zepMemu~Hblil Ko
JKyx, 6 - KpaH, 7 - npeoycuAumeAb, 8 - me(/JAOH06ble onop&z, 
9 - 6blCOK060Ab111HblU 6600. 

Ha o6pa THoii cTopoHe Hecymeii nnHThi pa3Mell.leHhi Bhi

coKOBOJlhTHhie uenu, npe.D.yCHJlHTeJlH, 2 KpaHa .Ll.JlH OTKa'IKH 

/HallOJlHeHHH/ H KOHTpOJlhHhlH MaHOMeTp, llOKa3hlBalOll.IHH 

.D.aBJleHue ra3a B pa6o'ieM o6'heMe C'ieT'IHKa. 

Bo BpeMH 3KcnepuMeHTa .D.eTeKTop noMemaeTCR B Ba

KYYMHYIO KaMepy - HeiiTpoHOBO.LJ. c .D.aBneHueM - 10- 1 Top. 
C UeJlhlO COXpaHeHHR HOpMaJlhHhiX YC110BHH pa60Thl .!1.1111 

BhiCOKOBOJlhTHhiX ueneii H .D.eTeKTOpHOH 3JleKTpOHHKH 3a.D.HHR 

CTOpOHa .D.eTeKTOpa TaK>Ke 3aKphiBaeTCH repMeTH'iHhiM KO

*YXOM, B KOTOpOM COXpaHReTCH aTMoc4JepHOe .LJ.aBJleHHe. 

B Ka'ieCTBe pa6o'lero ra3a Mhl HCll01lh30BaJ1H CMeCh 

reJlHH-3 C aprOHOM. 
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Puc. 1a. B&zcoK060Ab111Hblil 6600. 1 - MeOH&Iil cmepJKeH&, 
2 - me(JAoHo6a.R U30A.RIJU.R, 3 - nAuma U3 HepJKa6e10Uieil 
cmaAu, 4 - ynAoiTIH.RJOIJia.R zailKa, 5 - oypaAe6&zil 3KpaH. 
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Puc. 16. Te(JAoHo6a.R onopa. 1 - nAuma u3 HepJKa6e10Uieil 
cmaAu, 2 - me(JAoHo6a.R onopa, 3 - me(JAoH06blil KoAna~oK, 
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Bhi6op renug- 3 o6ycnoBneu cne,ll;yiOIUHMH ero Ka'-leCT
BaMH: BbiCOKHM nonepe'-IHhiM ceqeuueM peaKUHH I a = 

0 

= 5327 6apHnpu A =1 ,8 A I, B03MO)KHOCThiO ucnonb30BaHHR 
BbiCOKOrO )1.aBneHHR ra3a npu CpaBHHTeJ1bHO HH3KOM pa6o • 
'-leM Hanpg)KeHHH, OTCYTCTBHeM 31leKTpOOTPHUaTeJ1bHOrO 
!lJa,KTOpa H arpeCCHBHbiX CBOHCTB, npHCYII.\HX, HanpHMep, 3F:l . 

0THOCHTe1lbHO HH3Kag 3Heprug peaKUHH 

3 3 
2 He r n -. p + 1 H + 765 K:JB Ill 

nerKO KOMlleHCHpyeTCR COOTBeTCTBYIOII.\HM Bbi60pOM ra30· 
Boro ycuneuug npu pa6oTe B nponopuuouanhHOM pe)KHMe. 

Mcnonb30Bauue aproua B Ka'-leCTBe BToporo KOMno
ueuTa Bb13BaHO TeM, '-ITO npo6erH 3apg)KeHHbiX llpO,ll;YKTOB 
peaKUHH I II B renuu oKa3biBaiOTCR ,ll;OBOnbHo 6onhiiiHMH: 
npOTOH IE =574 K:JBI npu HOpManbHbiX ycnOBHRX B renuu 
HMeeT npo6er 51 MM, TpHTOH IE =191 K:JBI - 22 MM. 
)l.o6aBKa aproua cymecTBeuuo noBbiiiiaeT TopMo3uyro cno
C06HOCTb pa6oqeif CMeCH H TeM CaMbiM ocna6nReT CTe
HO'-IHbiH 34J4leKT. 

II. TEXHOJIOTHfJECKHE BOIIPOCbl 
H HCIIblT AHH.JJ 

llocne pR,ll;a npo6 Mbl ocTaHoBunucb ua cne,ll;yromeM co
cTaBe pa6oqeif CMecu: 

'l 
2,5 amM' HP +·1,5 amM Ar + 20 Top C0

2 

Mcxo,ll;Hbie ra3bi 6binu ,ll;OCTaTO'-IHO BbiCOKOH '-IHCTOThl: 
apron - oco6oil '-IHCTOTbi lnpuMeceu 10 ·- :> o/ol, 
renuu- 3- nepBou Ka Teropuu lnpnMeceu 10 :l o/o ,npu-
Meceif TpHTHR . 5 ·lO·fl K10pU/AUTil.l. 

)l.ng npe,lJ;BapHTenbHOH npoBepKH '-IHCTOTbl HCllOJ1b3yeMbiX 
ra30B npuMeHRncg ue6onbiiiOH nponopuuouanbHhiH c'-leT'-IHK 
C 6epunnHeBbiM OKHOM, Ha KOTOpOM npu HY)KHOH '-IHCTOTe 
ra3a MO)KHO 6bmo ua6niO.IJ.aTb pa3peiiieuue }' -nuuuu 6,7 
H 14 K:JB H31ly'-laTeng') 7 Co, a TaK)Ke cneKTpbl OT HeHTpou
Horo HCTO'-IHHKa. 
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I. 
l 
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Kopnyc C'-leT'-IHKa nocne TIUaTenhHOH npoMbiBKH, o6e3-
)I(HpHBaHHR, MOHTa)Ka HHTeH H repMeTH3aUHH pa6oqero 
o6'beMa no,ll;Beprancg ,ll;JlHTenhHOMY I-· 30 'II o6e3ra)KHBa
HHIO npu TeMnepaType 110 - 130"C. Henocpe,ll;CTBeuuo 
nepe,ll; uanonueuueM C'-leT'-IHK uecKonbKO pa3 npOMhiBancg 
'-IHCTbiM aprOHOM. 

)l.ng npe,ll;BapuTenhHbiX uccne,ll;oBaHHH ,ll;eTeKTop 6hln 
uanonueu cMeCbiO 2,8 amM. aproua, 6 Top renug- 3 H 
26 Tqp yrneKHcnoro ra3a. lihlnH H3MepeHbi aMnnHTY.IJ.Hhie 
ClleKTpbl, KOTOpble llO,ll;TBep,ll;HJlH O)KH,ll;aeMble xapaKTepH
CTHKH ,ll;eTeKTOpa. llpOBe,ll;eHHe npe,ll;BapuTenhHbiX HCllbiTa
HHH llOKa3ano, '-ITO 3a IIIeCTb MeCRUeB BH.D.HMbiX H3MeHeHHH 
B aMllJlHTY,ll;HOM ClleKTpe He llpOH30liiJ10. 

AMnnHTY,ll;HbiH cneKTP c pa6oqeu cMeChiO npu paBuo
MepuoM OCBeiUeHHH ,ll;eTeKTOpa HeHTpOHaMH llOKa3aH Ha 
puc. 2. llpuMeHRBIIIHHCR npe,ll;ycunnTenb I puc. 31 c BXO,ll;HbiM 
KacKa,ll;oM, BhmonHeHHhiM ua noneBoM TpaH3HCTope Kll 303r, 
o6ecne'-IHBaJ1 ,ll;OCTaTO'-IHO HH3KHH ypoBeHb IIIyMa l-10 K:JBI 
llpH ,ll;J1HTeJ1bHOCTH BbiXO,ll;HOrO HMnynhCa 3 MKC H cPPOHTe 
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Puc. 2. AMnAumyoHbiU cneKmp HapyJKHOZO C'leT/l'IUKa KOAb
t~eeozo MH020HUT/le8020 oemeKmopa MeoAeHHbiX HeUTilpOH08. 
CneKmp CHJITil npu E =1400 B. 
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Puc. 3. Cxe.Ma ucnoAb3yeMozo npeoycuAumeAJI. 

HapacTaHHB. 0,5 MKC. B Ka'leCTBe OCHOBHOrO yCHJIHTeJIB. 
lOY I npuMeHeHa HHTerpaJibHaJI cxeMa IYT4011i. 

XapaKTepucTHKH npe.n.ycunuTens: 
1. fiOJIB.pHOCTb BXOAHOrO CHrHaJia - OTpHQa TeJibHaB.. 

2. Bxo.nuoH: HMne.n.auc - 1 ,2. 
3. Ko3qxpuuueHT ycuneuus - 103 . 
4. cl>poHT HapacTaHHJI - 0,5x10-6 c. 
5. AMnnuTy.n.uoe 3Haqeuue 

npuse,neHHOrO KO BXOAY 
wyMa -4·10-rlB. 

III. PE3YJihTAThl HCIIhiTAHHH 
B PAEOCJHX YCJIOBH.JIX 

MuoroHHTesoH: KOJibQesoH: ,neTeKTOP ueH:TpouoB 6bln 
ucnonb30BaH B ycTaHOBKe .n.ns uccne.nosaHHJI Manoyrnosoro 
pacceB.HHJI HeHTpOHOB OT paCTBOpOB 6HOJIOrH'IeCKHX MaKpO
MoneKyn. KonbuesoH: ,neTeKTop, no cpasHeuuro c npuMe
HJIBWeHcJI pauee CHCTeMOH H3 48 npB.MbiX ,neTeKTOpOB THna 
NWI --52 ·u . no3Bonun npuMepuo B 20 pa3 noBbiCHTb cse
TOCHJIY ycTaHOBKH npH OAHOBpeMeHHOM ynyqweHHH pa3-

peweHHJI no yrny. 
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Pa6oTa c ,neTeKTopoM ua nponnKeHHH nonyro.na ua 
peaKTope HE P- 30 noKa3ana, 'ITO OCHOBHbie KOHCTPYKTHB
Hbie peweuus B.BJIB.IOTCB. npueMJieMbiMH. BMecTe c TeM, 
pa60Ta B WHpOKOM cneKTpaJibHOM ,nuana30He HeiiTpOHOB 
11-4 A I BbiB.Buna ps.n oco6euuocTeH: cneKTpanbHOH qyscT
BHTeJibHOCTH ,neTeKTopa. O,nua H3 TaKux oco6euuocTeH: -
H3MeHeHHe OTHOCHTeJibHOH cneKTpaJibHOH 'IYBCTBHTeJibHO" 
CTH npH H3MeHeHHH nopora AHCKpHMHHaQHH - CBB.3aHa C 

ocT a TO'IHbiM BJIHB.HHeM CTeHO'IHoro 3qxpeKTa I puc. 41, cy
IQeCTBOBaHHe KOTOpOrO MO)I(HO TaK)I(e 3aMeTHTb B aMnJIH
TYAHbiX CneKTpax, r,ne noMHMO nHKa nOJIHOrO norJIOIQeHHB. 
3aMeTHbl nHKH, COOTBeTCTBYIOIQHe TOpMO)I(eHHIO B ra3e 
TOJibKO TpHTOHa H npOTOHa. 3TOT 3qxpeKT KOJIH'IeCTBeHHO 
paccMoTpeu B pa6oTe 2 -. 

,lJ,pyroH: oco6euuocTbiO onucbmaeMoro ,neTeKTopa B.BJHt
eTcs yBeJIH'IeHHe 3$$eKTHBHOCTH npH MaJibiX AJIHHaX BOJIH 
HeHTpOHOB, CBB.3aHHOe C o6paTHbiM pacceB.HHeM HeHTpOHOB 

0 
OT 3a,nHeH CTeHKH, H AOCTHraiOIQee rrpH A =1 A 13,70/o OT 
3qxpeKTHBHOCTH AJIB. OAHOrO npOXO)I(AeHHB. HeHTpOHa qepe3 
'lyBCTBHTeJibHbiH o6'beM I puc. 51. AnneMau.n u ,np. 3 ' .nns 
no,naBJieHHB. 3TOrO 3qxpeKTa rrpHMeHB.JIH KaAMHeByiO 3aiQHTY 
3a,nHeH CTeHKH, npH'IeM H3- 3a BbJCOKOro ,naBJieHHB. napoB 
KaAMHB. ero npHWJIOCb llOMeCTHTb B repMeTH'IHYIO aJIIOMH
HHeByiO ynaKOBKy. B onHcbmaeMoM ,neTeKTope cneuuanhHhiX 

~0~~-------------------------

0,9 

0 
0 1 2 3 4 5 6 A 

Puc. 4. Om,wweHue 3Ha'leHUU :JtfttfteKmUeHocmu oemeKmopa 
npu oeyx pa3HbiX nopozax oucKpUMUHatiUU e 3aeucu.Mocmu om 
OAUHbl eoAHbt HeumpoHa. 
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1,1 

1,0 

0 

0 1 2 3 4 sA 
Puc. 5. OmHoweHue :JrfojJeKmueHocmu oemeKmopa c y~emoM 
o6pamHOZO pacceRHUR om 3QOHeU cmeHKU K :Jrfo/JeKmU6HOCmU 
6e3 y~ema o6pamHozo pacceRHUR. 

Mep ,lLJUI ycTpaHeHHH JTOrO JlWJeKTa Mbl He npe.n.npHHHManH, 
BOllpOC 06 HX He06XO,!l,HMOCTH llOKa HCCne.n.yeTCH. 

KonbueaaH reoMeTpHH perucTpauuu peanuJyeTCH a 
liHCTHTyTe JlayJ-JlaH:>KeBeHa jrpeH06nb, <l>paHI.lHH/ Ha yc
TaHOBKe )1;-11 14 ~ r.n.e ,!l,nH 3TOH uenH npHMeHHeTCH ,!l,ByMep
HbiH MHOrOHHTeBOH ,!l,eTeKTOp /64 X 64 JneMeHTa pa3MepOM 
1xl eM 2 I c nocne.n.yromuM cyMMHpoaaHHeM .n.aHHbiX no 
KonbllY Ha 3 B M. 

AHanorH'IHaH Ja.n.aqa pernaeTcH llloeH6opHoM H .n.p./ 51 

nyTeM pa3pa60TKH BapHaHTa MHOrOHHTeBOH KaMepbl C Bbi
COKOOMHOH HHTbiO. 

)l;nH uccne.n.oaaHHH .n.ulWJyJHoro pacceHHHH a HeynopH.n.o
'leHHbiX CHCTeMaX /paCTBOpax/ OllHCaHHbiH HaMH ,!l,eTeKTOp 
ll03BOnHeT pernaTb TOT :>Ke Kpyr 3a,!),a'l npH 3Ha'IHTenbHOM 
ynpomeHHH KaK KOHCTPYKllHH H TeXHOnOrHH H3rOTOBneHHH 
.n.eTeKTopa, TaK H perucTpupyromeH: annapaTypbl. 

B JaKnroqeHHe aBTOpbi nonb3YIOTCH B03MO:>KHOCTbiO uc
KpeHHe no6naro.n.apHTb A.B.CTpenKoBa Ja none3Hble o6-
cy:>K.n.eHHH H llOMOillb npH BbinOnHeHHH JTOH pa60Tbl. 
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