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YcTa110BKa nm1 113yqemrn a -aKTIIBHhIX siaep-

rrponyKTOB peaKUIIH C THJKenbIMII IIOH8MII 

8 CT8Tbe OIIl!CbIBaeTCH ycTaHOBKa nnH 113y'IeHllH a -aKTIIBHhIX KOpOTKOlKII-

ByIUIIX rrponyKTOB HnepHbIX peaKunfi C THJKenbIMII IIOH8MI!, Hnpa OTAa'Ill rrocne Top 

MOJKeHIIH B raae co611paIDTCH Ha BOnOKHIICThlX ¢11nbTpax, qepe3 KOTOphle rrpo

XOAIIT raaOBbIH IIOTOK (Koa¢¢11u11eHT c6opa 40-70%), II rrepllOAl!'IeCKII rrepe110-

CSITCH K 2 rrapaM Si -Au neTeKTOpOB, ilBIIJKeHne c6opHIIKOB ocymecTBnSieT 

1111eBMaT11'IeCKllfi rrp11Bon. M1111iIManhHoe BpeMsi rrepe11oca 0,02 ceK, 

YcTaHOBKa naeT B03MOJKHOCTb per11cTpllpOBaTh ABa rrocnenoBaTenbllb!X 

a -pacrrana (MaTep1111cKoro n noqep11ero sinep), 

Coo6~8HHa O6b8AHH8HH0ro HHCTHTyTa aA8PHHX HCC~8A0B8HHA 

,lij&ia, 1970 

Kolesov. I,V,, Lobanov Yu,V,, Platko V,M, P13-5353 

An Apparatus for Investigation of a -Active Nuclei -
the Products of _the Reactions with Heavy Ions 

An apparatus is described meant for investigation of a -acti-ve 
short-lived product~ of nuclear reactions induced by heavy ions, 
Recoil nuclei after stopping· in a gas arc collected on the fibrous 
filters, passed through by a gas stream (the collection coefficient 
is 40-70'3/o) and are transferred, periodically, to· two pairs of Si - Au 
detectors. The collectors are operated by pneumatic drive, The 
minimal transfer time is ·o,02 s, The apparatus has the possibility 
of recording two series a -decays (parent and daughter nuclei), 
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B rrpo6neMe CHHTe3a H HccneaoBBHHH CBOHCTB TpaHcypaHOBhlX sneMeHTOB 

6onhllIOe 3H8'l9HHe HMeeT COB9pllle!ICTBOB8HHe <pH3H'l9CKHX 8KCrrepHMeHTanbHhlX 

ycTBHOBOK. KaK cneayeT H3 CHCTeMaTHK a -pacrraaa li CITOHT8HHOI'O aene

Hml 11, apeMeHa lKH3HH H3oTorroB c pocToM rropHaKoBoro HoMepa ( Z ) pe3KO 

YM9Hblll8IOTCH. KpoMe ,Toro, B rrpouecce CHHT938 Haep B TpaHcypaHOBOll 06-

naCTll BenHKa BepoHTHOCTb aeneHHH, B pe3ynhT8Te KOTOporo BM9CTQ, H8IIpH

Mep, cpepMHH ( z = 100) rrony'laIOTCH aBa H3OTOIIa C 'lHCnoM npoTOHOB OKono 

50. 3To rrpHBOallT K pe3KOMY yMeHblll9HllIO C9'l9Hllii: o6p830B8HliH HccneayeMbIX 

ll3OTOIIOB ( 10-81 ➔ 10-33 
cM2) 12•31• 11, HaKoHeu, CHTY8UllH 3Ha•rnTenhHO ocnolK

HH9TCH HanH'll!eM.cpoHa. XopollIO ll3B9CTHO, 'ITO KpoMe peaKUHH rronHOI'O cnHH

Hl!H ycKopeHHhIX l!OHOB ll Haep MllllleHH C rrocneayIOlllllM llCIIapeHHeM X Heii:T

poHOB ( I, xn ) , co 3Ha'lHTenhHOii: BepoHTHOCThIO rrpoTeKaIOT HaepHhJe pe

aKUHH · Herron!Ioro cnHHHHH (1,±yp,±xn), B pe3ynhTBTe qero 06pa3y10TCH 

rrpoayKThI, CBOHCTBa pacrraaa KOTOpbIX l!Horaa 6nH3KH K CBOii:CTB8M Hccneaye

MbIX ll3OTOIIOB. 

YtieT rrepeq11cneHHhIX BhIIIIe o6cTOHTenhcTB o6ycnoBmrnaeT cneay10urne 

Tpe6oaa!IHH K co3aaaaeMbIM sKcrrep11MeHTanhllh~M ycTaHOBKaM. 

1 • .llocT;TO'lHOe 6bICTpoaeii:CTBHe. Heo6xi;,anMo 38 MHHHMBnhHOe BpeMH 

( <:_ 0, 1 ceK) CH!ITe3HpyeMbie Hapa aocTaBHTh OT Ml!III9llll K aeTeKTopaM, pe

. I'l!CTPHPYIOIUHM llX pacrraa. 

2 •. Bb!COK8H scp<peKTHBHOCTh. Tpe6yeTc·g co6paTh ll aocTaBHTh K aeTeK

TopaM 6onhIIIYIO 'l8CTh o6pa30B8Bllll!XCH Haep. 
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3; Crroco6HOCTb H3M8p8HHSI B umpoKHX rrpenenax aMIInHTYJlffbIX M Bp8M8H~ 

HbIX _xapaKTepHCTHK Hsny'!eHHSI rrp_onyKTOB peaKUHH M perHCTp8UHH rrocnenoBa-

TenbHbIX a -pacrranoB MaTepHHCKoro M no'IepHero Hnep c uenhro ycTaHoB-

neHHH reHeTH'I8CKOfi CBSI3H JlBYX ci. -Hsny'IaTeneii:. 

, Uen'bro HaCTOHIUeii: pa6oTbI SIBHnocb cosnaaHe arrrrapaTypb1, rrpenHaaHa'!eu-

HOH nmr H3Y'I8HIHI a -aKTHBHbIX H30TOIIOB. ilaHH8SI ycT8HOBK8 H3l"'OTOBneua 

B na'?opaTopHH srnepHbIX peaKuHM M HCIIbITaHa Ha Bb!B8Jl8HHOM IIy'IKe TSI)K8nbIX 

HOHOB 310-caHTHM8TpoBoro UMKnoTpoHa. Ha ycTaHOBKe BenyTCSI $H3ll'I8CKHe 

3KcrrepHM8HTbl ITO H3Y'I8HHID a -p~crrana TpaHc$ep~H8BbIX sneMeHTOB/4 / • 

OTneneHne rrponyKTOB HJl8pHbIX _peaKunii: oT MaTepnana MHll!eHH rrpn nc

rronhaoBaHHH ycKopeHHbIX TSI)K8nbIX HO_HOB rrpoMCXOJlHT 38 C'IeT HMIIynhca, rre.;. 

penaBa8MOl"'O COCT8BHOMY HJlPY HaneTaroureii: 'I8CTHUefi. OCHOBHbl8 M8T0Jlbl c6o;_ 

pa srnep OTJl8'IH OCBE!IU8Hbl, HaIIpHMep, B . pa6oTax /5,3/. B H8CTOHIU8M ycTa

HOBK8 HJlpa OTJl8'IH _ co6npanHCb Ha CII8UH8~bHbI8 TO HK He BOnOKHHCTbrn. ijmnbT.pb1; B/ 

pa3M81U8HHbl8 B IIOTOKe raaa, OTKa'IHBaeMoro H3 o6'heMa peaKUMOHHOM KaMe

pbI. 3TOT MeTon BrrepBbie rrpenno)KeH cf>pnnMaHoM17 /, a oTnenhHbie BoIIpOCbl 

_naHHoro crroco6a c6opa srnep oTna'IH ocBemeHbI B pa6oTe ilpynHa n 

np/81 • .Hnpa, co6npaeMbie Ha qmnhTpax, MexaHH'IeCKH rrepeMeuranHch noo'!e

penHo K JlBYM napaM rronyrrpoBOJlHHKOBb!X Jl8T8KTOpoB. l1MrrynhCbl C neTeKTO

poB '!epea rrpenyc1mnTenn n ycnnHTenn rronaBannch ·Ha MHoroKauanhHbIM Tpex

MepHbifi aaanHaaTop, B KOTOpoM HM88TCH 6noK aBTOMaTHKM/ 91 • 

HH)K8 naHo onncaHHe ycTaHOBKH ( 'IaCTb ~), a H8KOTOpbl8 3KCII8pHM8HTanb

Hhl8 peaynhTaThl, rrony'I8HHhl8 Ha Hett, rrpMB8JlBHhl BO BTopoii: '!aCTH naH.HOI 

pa6oThI. 

I. Y CTpOfiCTBO VCTaHOBKH 

O6mnfi BHn_ ycTaHOBKH IIOKaaaH Ha pnc. I; 

Y cTaHoBKy MO)KHO paanenHTh Ha 5 '!ac:Tel ( pMc. II ·). 

A. PeaKUHOHHaSI KaMepa. 

E. KaMepa co c6opHHKaMH n neTeKTopaMH. 

B. CncTeMa unpKynsrunn raaa. 

f. ITpHBOJl JlBH)K8HHSI c6opHHKOB 0 

n. 3neKTpoHHasr annapaTypa/ 9 / ( Ha pnc. II' He rroKaaaHa)_. 

PaccMOTpHM H83H8'!8HHe H oco6eHHOCTH rrepBblX 4 'I8CTel YCT8HOBKH. 
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A. P e a K u H o H Ha SI K a M e p a ( pnc. III cnyl!rnT nm1 paaMemeHHSI 

MHllleHH, TOpMOl!WHHSI Sinep oTnatm, BbI6HBaeMb!X na' MHll!eHH, H conepl!mT IlH

nHHllP <l>apaneSI, H3MepSIIOillHii IlOTOK HOHOB. TTy:iIOK ycKopeHHbIX HOHOB npoxonHT 

qepe3 BaKyyMHo-nnoTHYIO anroMHHHeByIO ct,onbry TOnlUHHOii 0,010-0,015 MM (III -2), 

·oTnenSiromyro o6'beM peaKUIIOHHoii KaMepbl (Ill-~) OT o6'beMa IIOHOilpOBona. 

<l>~nbra npHKnei:rna Ha BxonHoii MenHoii pellleTKe (111-1) • nanee ny'IOK HoHoB 

nonanaeT B MH1118Hb (III-3) • BemeCTBO MH1118HII HaHeCeHO Ha T_OHKYIO anJOMHHIIe

BYIO cpOnbry-nonn0)1CKy. Mu111eHb nnSI nyti111ero oxnal!{neHHSI 3al!{aTa Mel!{ny nByMSI 

npHTepTbIMH npyr K npyry MenHbIMH pellleTKaMH, KOTOpble o6paayroT KacceTy, 

yKpenneHHyro Ha oxnal!{naeMoM Kopnyce BxonHoii pell!eTKH. BxonHaSI pellleTKa H pe

_ll!eTKH MHll!eHH Bb!IlOnHeHbl CBepneHH8M COOCHbIX OTBepCTH_ii nuaMeTpoM 2,2 MM 

( npoapa'IHOCTb "' 65%). TonlUHHa npHl!{lfMHOii pe111.eTKH KacceTbl MH1118HH MO-

)KeT BapbHpoBaTbCSI, 'ITO o6ecnetiHBaeT pa3nH'lHYIO KonnHMaUHIO Sinep oTna

'lH/ 10/. 

8b16HBaeMb1e Sinpa TOpM03SITCSI 
0

B UHnHHnpH'leCKOii KaMepe (111-4) ' aanon

HeHHOii _raaoM. PaaMepbl KaMepbI BnHSIIOT Ha BpeMSI BblHOCa SI/lep oTnatiH II Ha 

KOnH'leCT_BO nncpcpyHnHpoBaBlllHX Ha ee CT8HKII nponyKTOB. il1IaMeTp KaMepbl 

20 MM, nnHHa ee, T.e. paccTOSIHHe OT MIIllleHH no Bb!XOnHoii cponbrH (111-5) , 

22-30 MM. TTp1I STOM o6'beM KaMepbI paBmmcsi 7-9,4 cM3 • 

BpeMSI BblHOCa Sinep npH o6'heMe KaMepbl 9,4 CM3 nplI IICilOnb30B8HHII 

ct,nnbTpOB 6ea nonnO)KKII If C nByMSI HHKeneBbIMH ceTKaMH COCTaBnSino 9 MCeK, 

a npH HCilOnb30BaHHH ct,nnhTpOB C 6yMa)KHOii nonnO)!(KOii H 'c llBYMSI HHKeneBbIMH 

ceTK8MH - 17 MCeK. 

TTpoiinSI qepe3 MH1118Hb H peaKUHOHHYIO KaMepy, nytioK IIOHO_B nonanan B 

unnHHnp <l>apaneSI (IIl-7) . , KOTOpbrii oxnal!{nancSI Bonoii II pacnonarancsi B 

' BaKyyMHOM o6'beMe. 

B. KaM·epa co c6opHII K8MII II neTeKTOpaMH 

KOHCTpyKTHBHO Bb!IlOnHeHa B 0/lHOM Kopnyce (III-8) C peaKUHOHHOii KaMepoii If 

npenHaaHa'leHa nnSI ynaBnHBaHHSI Ha c6opH1IKH 011-12) nponyKTOB peaKuHii II3 

ra30flOii cTpyn_ II nepeHoca co6paHHbIX Sinep K neTeKTopaM (III-i4) • · 

. B H8CTOSIIlleii ycTaHOBKe npenycMOTpeH cnenyrolUHii UHKn pa60TbI. OnHH 

H3 <pHnbTpOB-c6opHHKOB onpeneneHHOe BpeMSI HaXO/lHTCSI B IlOTOKe raaa, co6H

paSI Sinpa. 3aTeM aa KopoTKoe BpeMSI aToT c6opHHK nepeMemaeTcSI K onHoii 
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nape neTeKTopoB, rne nponaBonnTcH perncTpaunH pacnana co6paHHbIX Hnep, 

a c6op nponyKTOB peaKunfi nponaBonnTCH Ha npyroM ¢nnhTpe. ITocne aToro 

nepBblll c6opHHK nepeMemaeTCH OT neTeKTopoB K ra30BOMY noToKy. a BTopoii 

c6opHHK, Ha KOTOpOM HaKoimnnch, Hnpa-nponyKTbl' - KO BTOpofi nape neTeKTO

poB. 

B KaqecTBe c6opHnKoB ncnonhaoBannch BonoKHHCTble ¢nnhTpyromne Ma

Tepnanhr Tnna nct>C-2. 3TH ¢nnhTpbl o6nanaroT HCKnroqnTenhHO BbICOKOM CTa-

6nnhHOCThID aaxBaTa aapoaonefi (nponyKTOB peaKunfi) na raaoBoro noToKa. 

ct>nnhTpb1-c6opHnKn (III-12) , , BbrpeaaHHhJe na MaTepnana nct>C-2, nnH yBennqe

HHH npoqHoCTH 3aKnanbIBannch Me)Kny ilBYMH HHKeneBbIMH ceTKaM,n C npoa

paqHOCThID 60-85%, ycTaHaBnnBanHCh B HqefiKH pefiKn-nep)KaTenn (III-11) n 

Kpennnnch npy)KHHHbIMH 3aMKaMn. B pefiKe-nep)KaTene onHoBpeMeHHO pa3Me

manoch 3 napbr pa6oqnx ¢nnhTpOB, B pa6oTe yqacTByeT onaa napa, a ocTanh

Hbre 'HBnHroTCH aanacHb!Mll Ha cnyqaii BbIXona ll3 CTpOH 1-ofi napbl. KpoMe Toro, 

Hannqne Tpex nap ¢nnhTpoB noaBonHeT na6aBnHThCH oT nonro)KnBymero ¢oHa, 

ec~n nx nepnonnqecKn nepenBnraTh BMecTe c pefiKofi (III -11) n npnBonoM 

(11-25) no onpeneneHHOMY unKny c noMoIIIhlO cneunanhHoro MexaHnaMa (11-26). 

PefiKa-nep)KaTenh(Ill-11) , cny)KamaH nnH nepeaoca ¢nnhTpoB-c6opHn-

KOB K neTeKTOpaM, naroTOBneHa ll3 CTann ll IIOKpbITa cnoeM xpoMa, TpyIUHeCH 

noiiepxaocTn ee TmaTenhHO oTnonnpoBaHhI. PefiKa ynnoTHHnach c KopnycoM 

(IIl-8) • qTo6b! He .nonycKaTh yTeqKn raaa. MHMO ¢HnhTpoB, BnHHromeii Ha Be-

nHqnay Koa¢¢mmeHTa c6opa H!!ep. B peaynhTaTe ncnhITaHnii paannqHhIX MaTe

pnanoB B KaqecTBe ynnoTHeHnH 6bma Bb16paHa MenHo-rpa¢HTOBaH BTynKa ( 5yKca) 

) ~ (III-to , KOTopaH nepen IIOCTBHOBKOM B KaMepy OTKaqHBanacb no 10 MMpT,CT, 

ll KHIIHTHnaCh B nn¢¢Y3HOHHOM Macne. TaKaH 6YKC8 C03il8Bana HanelKHOe yn

noTH0HHe c peiiKofi n o6ecneqnBana HenpepbIBHyro pa6oTy B Teqeane aecKonh

Knx cyToK'c qacTOTOH ilBll)K0HllH lO'unKnOB B ceKyHny (yTeqKa raaa MHMO 

¢nnhTpoB He npeBbU.IIana 10%). 

PeiiKa-nep)KaTenh coennHHnach npn noMomn IIITciKa (III-25) c MexaHnqecKnM 

npnBonoM, pacnonolKeHHhIM BHe KaMepbr Ha HanpaBmnonmx TenelKKn. YnnoTHeHne 

IIIToKa peIIIeHo nyTeM nn¢¢epeHunanhHOM OTKaqKn na npoMe)KyToqHoro KapMaHa 

ynnoTHHTenhHOll BTynKn ( Til-19) , B KOTOpofi nBH)KeTCH IIITOK ( 3a3op Me)Kny 

BTynKOM n lllTOKOM nenaeTCH MHHHManhHO B03MO)l(Hb!M). 0TKaqKa nponaBonnTCH 

c TaKOll CKOpOCThIO, qTo6b! naBneHne B KapMaHe 6bino HeCKOnbKO HII)Ke 

6 



(1m 5-10 MM pT.cT.), '!eM .uaanemre B KaMepe c .u_eTeKTopaMII. YrmoTHIITenh

HaSI BTynKa Bb!llOnHeHa II3 .upeBeCHo-cnOIICToro rrnaCTI1Ka, IIpOIIIITaHHOro B Ba

KyyMe ·.umpcp ysIIoHHhIM MacnoM. EhICTpo.ueiicTayromIIii sa)KIIM(IIl-18). rrosaonSieT 

6b!CTpO M9HS!Tb peiiKII C qiHnbTpaMII. 

nnSI perHCTpaUHH a -'!aCTHII HCIIOnb30BanIICb 2 rrapbl rronyrrpoBO.UHIIKO-· 

Bb!X Si -Au ,ueTeKTOpOB (III-14) • l.JyBCTBHTSnbHaSI rrnomallb Ka)K,UOro .ueTeKTO

pa 2,5 CM2. PaCCTOHHHe OT c6opHIIKa .uo IIOBepXHOCTll .ueTe~Topa 3,5 .MM. 

feoMeTpH~ecKaSI acpcpeKTHBHOCTb .U9T9KTOpOB 30-33%. O6e napbl ,U9T9KTOpOB 

HaXO.USITCSI Ha paCCTOSIHHli. 120 MM .upyr. OT .upyra, CllMMe.TpH'IHO OTHOCHTenbH0 

Bb!XO.US!Ulero II3. peaKUHOHHOll KaMepb! rasoaoro IIOTOKa. nnSI KanII6poB.Kll .ueTeK

TOpOB K HIIM IIO.UHOCHTCSI crreunanbHb!M ycTpoiicTBOM (111-20) 9TanoHHb;ll HCTO'I-

HHK a -'IaCTllU. 

Bo BpeMSI 9KCIIepnli.1eHTa KaMepa ( puc. III ) rro.uaeurnaaeTCSI Ha HOHOIIpOB0.Ue, 

a rro.u.uep)KHBaromHe ee CTOHKH orrycKalOTCH. TipHBO.U ( II -r) OCTaeTCSI Ha Te

ne)KKe. 8To SHa<iHTenhHO yMeHbIIIaeT rrepeaa'Iy an6paunii OT MexaHn'IecKoro 

IIpHBO,Ua Ha KaMepy, 'ITO oco6eHHO Ba)KHO .UnH .ueTeKTOpOB npn perllCTpaUIIll 

pe.UKllX co6b!Tllii. 

B. C H CT e Ma UH p Ky n SI II H ll r a 3 a 

cos.uaHHH orrpe.ueneHHoro .uaaneHHH B peaKIIHOHHoii KaMepe' (11-11) H o6ecne-
' . 

'!9HHSI HanpaaneHHoro IIOTOKa rasa, C KOTOpblM nepeHOCSITCH H,Upa-nponyKTbl 

p~aKunii K c6opHIIKaM (U~l6) • 3Ta cncTeMa conep)KHT saMKHYThiii Tpy6onpo

Bo.U (11-8) . I r.ue IIHpKynHUHSI ra3a ocymecTBnHeTCH repMeTll3IIpoBaHHb!M qiop-

. BaKyyMHhIM HacocoM BH-1 (11-20) 

B CHCTe_Me IIM910TCH cpnnbTp O'IHCTKH ?T p~.UHOaKTHBHOCTH (11-19) t Mac-

nooT6oiiHHK H qiHnbTp rrpe.uaapHTenhHOll O'IHCTKH (11-21) I noBy~Ka (11-5) nm1 

Bb!MOp8)KHBaHHSI BnarH II npyrnx IIpHMeceii H qiIInbTp TOHKOH O'IHCTKll (11-6) 

c!>nnbTp (11-6) , H3rOTOBne~Hblll. rro.u~6Ho qiIInbTpy, onncaHHOMY B. pa6oTe16/, 

_COCTOHT HS 4 cnoeB TKaHH c!>TITI~}5 H IIOM9lll9H B repMeTH3HpOB~HHblll o6'beM, 

KOTOpb!ii, _B CBO!O O'!epe,ub, HaXO.UllTCH B cocy.ue C :lKH.UKHM a30TOM _(11-7) 

KpoMe Toro, B CHCTeMe HM99TCSI 6annoH co C)KaTb!M aSOTOM, HS KOTO

poro '!9P73 aneKTpoMarHHTHb!il: KnanaH (11-1) • yrrpaBnHeMblil: CHI'HanaMH 

arieKTpOKOHTaKTHOro BaKyyMMeTpa en.:.. 2) npoHSBO.UllTCH .uo6aaneHHe rasa 

B UHpKynHUHOHHYlO CIICTeMy. 8To Heo6xonHMO ,ung KOMIIeHcauHH OTKa'!HBaeMoro 

rasa '!epes ,uncpcpepeHuIIanhHoe ynnoTHeHHe (11-23) IIIToKa peii:Kn. 
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Bb16op Hy)KHbIX napaMeTp0B npn aanycKe, a T8K)Ke K0HTp0llb 38 pa6oTofi 

unpKymruHOHHOfi CHCTeMbl ocymecTB1ISleTCSI C Il0M0lllblO. poTaMeTpa (11-4) 

aneKTp0K0HTBKTHbIX BaKyyMMeTp0B (11-2) H 3119KTp0KOHTaKTHOI'0 ,llH<jJqiepeH

unanbHOI'0 BaKyyMMeTpa (11-14) • H3Mepmomero nepenall llaBneHHSI Ha qJHllbTpe 

(11-16) • ITo noKa3aHHIO llHqiqiepeHUHallbHOI'O BaKyyMMeTpa MO)KHO CYllHTb 

0 C0CT0SIHHH qJHllbTpOB. CnrHallbl 3119KTpOKOHT8KTHbIX BaKyyMMeTpOB BblBOllHTCSI 

Ha nynhT -ynpaaneHHSI. 

r. ITpn BOil llB·H )K9HH SI c6o pH HKOB m-r) npeAHa3Ha'ieH lllISI 

nepUOllH'ieCKOI'0 nepeMeIUeHHSI qJHllbTpOB c co6paHHbIMH SlllpaMH OT MeCTa c6opa 

K ll9T9KT0paM H o6paTHO. ilBH)KeHne ocymecTBlIS!eTCSI npn IlOMOlllH IlHeB~aTH

'ieCKOI'O npHBOlla, COCTOH.mero H3 UlllIHHllpa C noplIIHeM (11-25) H B031lyxopac

npe1le1IHTe1IS1 (11-28) • ITpH BpameHHH llBHI'aTeneM (11-29) 301IOTHHKa B031ly

xopacnpe1le1IUTe1IS1 C)K8Thlfi B031lYX nepHOllH'ieCKH HanpaBnsteTCH B OllHY H3 no

nocTefi UlilIHHAPa H nopllleHb COBep_rnaeT B03BpaTHo-nocTynaTenhHOe /lBH)KeHHe C 

BbICTOeM B KpafiHHX Il0lIO)KeHHSIX. 

BbICTpo/leficTBlie nHeBMOilpHBO/lB /lOCTHraeTCH B pe3yllbTaTe IlO/lBOlla B03/lyxa 

-qepe3 KaHallbl 6onblli0I'O Ce'ieHHSI H 6bICTporo BbIXO/la B031lyxa H3 onopO)KHS!e

MOfi nonocTH UHlIHHllpa B 6annaCTHblfi o6'beM H llanee -qepe3 llPOCCenb B aTMO

cqiepy. B KOHUe XO/la noplIIHSI llaBneHHe B031lyxa B 6annaCTHOM o6'beMe H ono

pO)KHS!eMofi nonoCTH· UHlIHH/lpa IlOBbilliaeTCSI, TaK KaK B03/lYX He ycneBaeT BbIXO

llHTb -qepe3 llpoccenb. ITopllieHb 6bICTpo TOpM03HTCSI, If CHllbH0I'0 Yllapa He 

npOHCX0lllfT. l1aMeHSISI B9lllf'iHHy 6annaCTHbIX o6'beMOB If perynnpyg 0TKpbITHe 

llpOCCenefi, M0)KHO Il01l06paTb 0ilTHMallbHbie ycnOBHSI pa60Tbl IlHeBMOilpHBOlla 

no 6bICTp01lefiCTBHIO If BH6paUHSIM. 

ilonOlIHUTellbHblfi llBlfl'aTenb (11-30) ClIY)KlfT lllISI ycTaHOB119HHSI pefiKH 

C qJHllbTpaMH (111-H-) B 0/lHO lf3 IlOlIO)KeHHfi H TO'i!IOfi ee. ocTaH0BKH C uellblO 

pernc_Tpaunn a -pacna/la llO'iepuero .Hllpa, .'ITO Tpe6yeTcSI npu pa6oTe ycTa-

H0BKlf B ,pe)KlfMe perHCTpaUHH llBYX nocne/lbBaTem,HbIX a -pacnallOB npo

llYKTOB SillepHbIX peaKUlffi (BpeMSI CTOHHKH 3a/laeTCSI aneKTpOHHOfi cxeMofi).O6a 

llBlfl'aTenSI ynpaBlISI IOTCSI 6noKOM aBT0MaTHKH If HMeIOT ponHK0Bbie MyqJTbl 06-

roHa, Il03B01IHIOIIIHe /lBlil'aTengM HeaaBUCHM0 llPYI' OT /lpyra Bpa11IaTb 301I0THHK. 

ilaT'iHKaMH KpafiHUX Il0lI0)KeHHfi rropllIHH (11-31) Clly)KaT qJOTO/lliO/lbI, 0CBeuraeMbJe 

naMil0'iKaMH, CBeT K0T0pbIX nepeKpbIBaeTCSI qina)KKOM Ha IIIT0Ke II0pllIHH, 
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Perynnpyg CKOpOCTb BpameHHSI 30nOTHHKa1 MO)KHO . MeHS!Tb BpeMSI Bb!CTOSI 

nopnurn, a, cnenoBaTenbHO, H c6op.HHKOB gnep oTna,rn B icpatianx nonO)KeHHSIX. 

BpeMS! nepeMeIUeHHSI noplllHSI npH 9TOM MeHS!eTCSI aeaHa'IHTenbHO. Pe)KHMbl pa-

6oTbl naeBMOilpHBona HaCTOSIIUeti ycTaHOBKH npHBeneHbl B cneny10meti Ta6nnue. 

XapaKTSpl!CTHKa 

BpeMll )lBlllKSHllll 

nopWHll B onHy CTO

poHy ( t AB, ) , csK 

0,020 

BpSMll BbICTOl! nopWHll 0,063 
B OAHOM nonoJK9Hllll 

( l CT. ) t CSK 

Bsnl!'ll!Ha pa6oqsro 0,083 
UIIKna ( t u = t /1B + tCT). 

CSK 

::Jq>q>eKTHBfOCTb 

psJKHMa ( -E!:....100) 
tu 

76% 

PsJKHM pa6oTbl IlHSBMOilpHB0/18 

2 3 4 5 6 

0,022 0,030 0,035 0,045 0,050 

0,074 0,185 0,850 2,450 

0;096 0,215 0,495 0,895 2,500 

77% 86",{, 93% 95% 98% 

Pe)KHM N96 nocTHraeTCSI npH Henpepb!BHOM BpameHHH aonOTHHKa nononHH

TenbHblM nBnraTeneM. KpoMe Toro, nng nayqeHHSI nonro)KHBymnx Hnep npeny

cMoTpeaa B03MO)KHOCTb C IlOMOUib!O sneKTpOHHKH H3MeHHTb BpeMSI CTOSIHKH 

n0plllHSI B IIIHpOKHX npenenax (oT 10 no 1000 CeK), a BpeMSI nBH)KeHHSI ero 

OCTaeTCSI paBHbIM 0,05 ceK. 

B Ka'leCTBe 1rnn10cTpaUHH Ha pnc. IV 11p1rneneH rpacpHK nBH)K.0HHH noplllHH ( c6op

HHKOB) B pe)KHMe Nd. 

Bb16op pe)KHMa pa60Tbl nHeBMonpnaona npoH.3B0JlHTCH B 38BHCHMOCTH OT 
. . 

nepnona nonypacnana nayqaeMbIX nponyKTOB smepHbIX peaKunti. ( KaK npaBnno, 

·BpeMH perucTpauun cocTaBnHeT 3-5 nepnonoB nonypacnana nccnenyeMoro nao

Tona ). Opn 9TOM cnenyeT Y'lllTb!BaTb BpeMeHHYJO 9(jlqleKTHBHOCTb, CBSl3aHHYJO 

c pacnanoM n aaKonneaneM nponyKT6B Ha c6opHHKe. Ha pnc. V npnaeneaa 

apeMeHHaSI scpcf>e,KTHBHOCTb ( T/ ) B 3aBHCHM0CTll OT nepnona nonypacnana 
Bp 

nnH HeKOTOpb!X pe)KHM0B pa60Tbl YCT8HOBKH. 
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3<jJtpeKTHBHOCTb paCC'IHTaHa no ¢opMyne: 

r.Qe ,\ 

-,\eta +tna >. --'"-tcT 2 e ·· 0-e ) 
11ap 

,\ (tna + tcT 
.:..2,\cti:.8 +tcT >] 

HI-e 

0,693 
T½ 

nocTOSIHHaSI pacna.Qa ( T ½ - nepno.tl nonypacna.Qa) ; 

, 
l B - apeMSI BblHOCa SI.Qep OT.Qa'IH I"830M H3 peaKUHOHHOH KaMepbij t.tlB -

apeMSI .tlBH:>K9HHSI'$nnbTpa OT MeCTa c6opa K .QeTeKTOpaM; t CT - apeMSI 

CTOSIHKH c6opHHKOB, paBHOe apeMeHH H3MepeHHSI (HaKonneHHSI). 

I-f3· rpa¢nKa BH.QHO, 'ITO C yMeHbIIIeHHeM nepHO.Qa nonypacnaaa H3Y'IBeMbIX hpo

llYKTOB yMeHbmaeTCSI apeMeHHaSI a¢¢eKTHBHOCTb. 

II. 3KcnepHMeHTanbHbie pe3ynhT8Tbl 

Ha BbmeaeHHOM rry'IKe 310-caHTHMeTpoaoro UHKnoTpoaa rrpoaeaeHbI KOHT

ponbHbJe Oilb!Tbl IIO orrpeaeneHHIO OCHOBHb!X xapaKTepHCTHK HaCTOSIIIIeii ycTa

HOBKH. Bo Bcex Oilb!Tax B Ka'IeCTBe c6opHHKOB SI,tep 0Tll8'IH HCIIOnb30BanHCb BO

noKHHCTbl9 $HnbTpbi n<PC-2 co cneayroIIIHMH xapaKTepHCTHKaMH: a) COilpOTHBne

HHe 1,9 MM BO.QSIHOI"O CTon6a rrpH CKOpOCTH ,1 cM/ceK; 6) .QHaMeTp BOnOKOH 

0,3 MKMi a) aecoaasi nnoTHOCTb cjmnbTpyromero cnosi 0, 15-0,23 Mr/cM2. 

0,tHHM H3 OCHOBHbIX napaMeTpOB 9KCIIepHM9HTanbHbIX ycTSHOBOK SIBnHeT

CSI Koa¢¢nuneHT c6opa, T.e. OTHOIII9HHe 'IHCna SI.Qep, co6paHHblX Ha c6opHHKe 

( ¢nnhTpe). K rronHoMy 'IHC
0

JlY SI,tep, BbJ6HTblX H3 MHIIIeHH •• B llBHHOH ycTaHOBKe 
150,151 149 

Koa<jJtpnuneHT c6opa H3Mepsincg rro a -aKTHBHbIM npoayKTaM Oy n Tb , 
142 12 151, 150 

06paay10mHMCSI a SI.QepHbIX peaKuusix Nd ( C, 3-4n) Dy ; 

138IJa ( 20 Ne, 7_ 8n) 151, 111_0 Dy H 
141 Pr( 12 C,4n) 149 Tb. 

qT06bI HCKnIO'IHTb norpeIIIHOCTb, CBSI38HHYIO C H3MepeHHeM TOKa ny'IKa, 

oaHa qaCTb siaep OT.tlB'IH co6npanacb µa ¢nnbTpe, a apyrag 'IBCTb a6naanacb 

B c6opHHK, pacnono:>KeHHblH B aerrocpe.t1CTBeHHOH 6nH30CTH OT MHmean. Ponb 

c6opHHKa, a KOTOPbIH a6naanacb onpeaeneHHaSI 'I~CTb SI.tlep, BbIITOnHHnH HHKe

neBaSI ceTKa HnH nep¢opnpoBaHHaSI anroMHHHeBasi ¢onhra. TTocne KopoTKoro 

( 5-10 MHH) o6ny'IeHHSI KOnH'IeCTBO SI.Qep, co6paHHbIX Ha ¢nm,Tpe H B6HTblX 

B c6opHHK, onpe.Qensinocb no cqeTy a -'IacTHu. no cooTH0111eHHro aape

rncTpnpoBaHHbIX a -'IaCTHU C 9THX .CIBYX c6opHHKOB paCC'IHTbIBancsi K09$¢H-
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. uneHT c'5opa, 3Ha'IeHne KOToporo B pa3HhIX OllhITax cocTaBmmo 40-70%. 3aan-

)KeHHoe aHa'IeHne Koa<pqmuneHTa c6opa SIJlep OTJla'IH Ha qinnbTpe 

'IaCTH'IliO o6'bSICHSieTCSI JlH<pq,yaneii npOJlYKTOB peaKUHll Ha CTeHKH 

.Uc:monan-peaKUHOliHOll KaMepbI 

TenbHO nayqancg c6op 

qepea HllKeneBh!e CeTKH 

H HeKOTopoii yTe'IKOll raaa. 

SIJlep OTJla'IH npn npoKa'IHBaHHH raaa 

( BMecTo n<t>C-2). KoaqiqinuneHT c5opa oKasancH, 

KaK H cnenoBano O)KHJlaTb, aaBHCHillHM OT rrpoapa'IHOCTH ceTOK~c5opliHKOB H 

paBHHnCH 2±..0,5%; B:!:_1% n 15:!:_5%, rrpn 9TOM rrpoapa'IHOCTll 6bmli 82%, 58% n 

22% COOTB0TCTB0HHO. 

Bee naMepeHnH Kos<pcpnuneaTa c5opa rrpoBonnnncb rrpn orrTnManhHQM naBne

HllH B peaKUHOHHOH KaMepe. flpH 9TOM naBneHHll cpe;:rnnii: _ llpo6er llpOJlyKTOB 

peaKuni!: 3aKaH'IllBancH B5nnan OTBepCTllH, qepe3 KOTOpbie OTKa'InBancg raa. 3aa-. 

qeanH rrpo6eroB Hnep oTnaqn paCC'IliTbIBannch no ~opMyne <l>npcoaa1 l l/. C 

uenbID rrpoBepKH paC'IeTOB 9KcrrepHM0HTanbHO H3Mepeaa aaBHCHMOCTb c6opa 

Hnep oTna'II;{ OT naBn0HllH raaa B peaKUllOHHOH KaMepe ( B aaumx OllbITax Bcerna 

HCIIOnb30BancH a30T) • 3Ta 3aBllCllMOCTb nng peaKUllll 197 Au ( 2_
2 Ne, 5-6n)

214 
•
21 1Ac 

rrpn aaeprnn noHoB 
22 Ne , paaaoi!: 120 MaB, rrpencTaBneaa Ha pnc~ VI. 

TaKqi!: BllJl KpHBOll: o6ycnoBneH TeM, 'ITO rrpn ManhIX JlaBneHHHX cpenani!: 

rrpo5er rrpeBbIII!aeT nnnay KaMephl H '18CTb HJlep OTJla'IH B6HBaeTCH B aana:roro 

CTeHKy KaMepbl, a yMeHbllleHHe BhlXOJla rrpn 6onblIIHX naaneHHSIX CBH38HO C 

nncpcpyanett rrponyKTOB peaKUlill Ha CT0HKH KaMephl B5nH3H MHIIl0HH •. HeKOTopoe 

oTnH'IHe KpHBOll Ha pnc. ·v1 OT H3MepeHHOH B pa6oTe/8/ Bbl3B8HO TeM, 

'ITO a HallIHX OIIb!TBX HCIIOnbaoBanacb "ToncTaSI" MHWeHb ·- 0,9 MrlcM2• 

JJ.ng rrpaKTli'I0CKllX uenefi Ba)KHO ycTaHOBllTb, KaKOB M0XaHll3M <pllnbTpaunn 

~nep oTnaqn, a TaK)Ke KaKoBa aaancnMoCTb Koaq>q,nuneHTa <pnnbTpyro1uero 

nei!:cTBllSI OT CKopocTn <pllnbTpaunn. I13B0CTHO, 'ITO B aaBHCllMOCTll OT pa3Mepa 

'IaCTHU aapoaonell:, C KOTOpb!Mll OCa)K)laIDTCSI nccnenyeMhle gnpa, Ii CKOpOCTli raaa 

K09~~HUlieHT <pHnbTpyromero nefiCTBHSI HMeeT MHHHMyM161 , 'ITO IIpHBOJlHT K 

yMeHblil0HHID K09<p<pHUH0HTa c5opa. IToaToMy nccnenoBanacb 3aBHCHMOCTb K08<p

cpnuneHTa c5op~ oT. cKopocTn rrpoxoJlSiurero raaa. I1aMepeliHSI rrpoaonnnnch c 
214;213 

aTOMaMH OTJla'IH Ac I KOTOpb!e o5paayroTCSI B H)lepHhlX peaKUHSIX non . . 

nefiCTBHeM TH )K0nhIX HOHOB. Ha 'pnc. VII rrpencTaBneaa aaBHCHMOCTb KOS<p<pH-

UHeHTa c6opa <pHnbTpOM n<t>C-2 OT nnaettaoi!: CKOpOCTH rrpoKa'IHBaeMoro raaa. 

Ha aaannaa 9TOH 3aBHCHMOCTH MO)KHO cnenaTb rrpenrrono*eane, 'ITO <pHnbTpaUHH 
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Sinep OTnaqn nponcxonHT B OCHOBHOM C noMOlllbIO HHepunoHHoro MeXaHH3Ma161, 
H paaMepbI qacTHU aapoaoneil: He npeBb!WaIOT 0,2 MKM. 

· C uenbIO nonHoi1 npoBepKH HaCTOHIUeil: ycTaHOBKH nayqanncb cnenyromne 
101A ( 22 N ) 2u 21a SinepHbie peaKnnn: u e, 5-6n ' Ac Pb + 22 Ne ; 

238 U( _10 0, 6n) 248 Fm H 242 Pu( 16 O,4n) 25~ 102. 

nnSI nponyKTOB 9THX peaKUHil: H3MepeHbl KaK SHepreTHqecKne, TaK H 

npeMeHHbie xapaKTepncTHKH a -pacnana. CTonyqeHo xopowee cornacne c 

one:caHHbIMH paHee 
248 F o6pa30B8HHSI m H 

CBOil:CTBaMH STHX 'H30Tonon. HaMepeHIIbie ceqeHHSI 
2114 

102 T011<e cornacyroTCSI co aHaqeHHSIMH, onpe-

neneHHbIMH Ha npyrnx ycTaII()BKax, qTo IlOK83bIBaeT npannnbHOCTb pacq~TOB 

B onpeneneHHH IlOnHOH sq>q>eKTHBHOCTH YCT8HOBKH0 

ilnSI e:nnrocTpaunn Ha pnc. · VIII npnseneH onna H3 aMnnnTynHhIX cneKTpoB 
22 

a -qacTHil nponyKT_os peaKnnn Pb + Ne c neTeKTopa, pacnono)KeHHoro 

co CTOpOHbI raaonoro IlOTOKa ( SHeprHSI HOHOB 
22 Ne - 105 Mas, UHKn nsn-

11<eHns1: 45 MceK-nsn11<eHne, 850 MCeK-CTOSIHKa). llinpnna a -nnnnil: na 

nonyBbICOT0 OKono 50 KSB SIBnSieTCSI cyMMapHbIM SHepreTnqecKHM paapemeHHeM, 

KOTopoe o6ycnonneHo co6cTBeHHbIM paapeweaneM neTeKTopa (30 Kss), reoMeT

pneil: onbITa, snnsianeM raaa, aaxonmuerocsi Me11<ny q>HnbTpoM n neTeKTopoM, 

H BnHSIHHeM q>HnbTpa-c6opHHKa. B cnennanbHblX OllbITax onpeneneao, qTo BKnan 

q>HnbTpon fl<l>C-2 B saepreTnqecKoe paapeweane E =5 M ss He npeBbIWaeT . a 

30 K9Be 

CoanaHHaSI ycTaHOBKa nnsi nccnenosaHHSI KOpOTKO]KHBYIIIHX nponyKTOB 

sinepHbIX peaKnHi1 Ha nyqKe TSI)K01lbIX HOHOB HM00T cnenyronme xapaKTepHCTHKH. 

1. KosqiqinuneHT c6opa Rnep-nponyKTOB - 40-70%. 

2. BpeMSI BbIHOCa Rnep H3 peaKJlHOHHOil: K8M0pbl - 0,010-0,017 ceK. 

3. HaHM0HhW00 BpeMSI nepeM0IU0HHSI c6opHHKOB OT MeCTa c6opa K ne

TeKTopaM - 0,0~ CeK. 

HacTOSIIU8SI yCTBHOBKa BM0CT0 C sneKTpOHHOH annapaTypoil: MO)K0T H3Me

pSITh B WHpOKHX nnanaaoHaX aMnnHTynHbI0 H BpeMeHHbl0 xapaKTepHCTHKH pac

nana nponyKTOB peaKunil:. 

YcTaHOBKa naeT B03MO)KHOCTh perncTpHpoBaTh noc11enosaTenhHb1e a -pac

nanbI _ MaTepnHCKoro n noqepnero sinep. 
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IlpH HayqeHHH OTHOCHTenbHO nonro>KHBYII(HX nponyKTOB RnepHbIX peaKuHtt 

(, T½,> 0,1 ceK)/4/a ycTaHOBKY BHeCeHbI H0KOTOpbie H3MeaeHHR, KOTOpbie 

HecKonbKO yaenHqHaa10T apeMR c6opa Rnep oTnaqH, HO ynyqwa10T npyrHe xa

paKTepHCTHKH. PeaKUHOHHaR KaMepa H KaMepa co c6opHHK8MH H neTeKTOpaMH 

paaHeCeHbI Ha paCCTORHHe 250 MM. 3TO 3HaqHTenbHO ynyqwHno ycnOBHR pa60Tbl 

· nonynpoaonHHKOBbIX neTeKTOpOB npH HeaaaqHTenbHOM yMeHbW0HHH KOa<W>HUH8HTa 

c6opa .. YaenHqeHHe nHaMeTpa peaKUHOHHOli KaMepbI no 50 MM (BMeCTO 20 MM) 

noaaonHno yMeHbWHTb nH<i>41yaH10 Rnep Ha CT0HKH KaMepbI. 

B aaKn10qeHHe aBTOpbI Bbip8l!{810T 6naronapHOCTb aKaneMHKY r.H. <l>nepoay 

H B.A. ,OpyHHY aa nocTaHOBKy aanaqH, o6cylKJleHHR H coaeTbI,. B.A. qyrpeeay, 

B.H. TToKpoacKoMy, B.T. CTenaHoBy H A.A. fpHHbKO aa rroMOIIIb B HaroToBneHHH 

ycTaHoBKH; r.11. Koaan101 C.A. IlHKanbHeTy, rrpoaonHBWHM ct5opKy H HananKy, 

a T8K:>Ke r.H. AKaIIbeBy, IO.IT. XapHTOHOBY, A.r • .OeMHHy, H.K. CKo6eneay, 

r.H. CyH Uam1-Ha, 10.B. TTony6oRpHHoay H B.11. KpawoHKHHY aa rroMomb a Ha

nanKe.- arrrrapaTyphl ll rrpoaeneHHH KOHTpOnbHblX OIIblTOB,. 

IIHTepaTypa 

1. V.E. Viola, G.T. Seaborg. J. Inorg. and Nucl.Chem., ~ 697 (1966),; 

V.E. Viola, B. Wilkins. Nucl. Phys., B2, 65 (1966). 

2. E./1. J:loneu, B.A. Il/eroneB. llpenpHJiT OHRH P7-3835, J:ly6Ha, 1988. 

3. r.H. <PnepoB, B.A. J:lpyHH, A.A. llneBe. Y<PH,. 100, B.1, 45 (-1970). 

4. B.A. 'J:lpyHH, A.I'. /:leMHH, 10.n. XapHTO'JlOB, r.H. AKBIIbeB, B.H. Py.ab, 

r.R. CyH lISHH-RH, n.n. l/enHOKOB, K.A. I'aBpHIIOB. llpeIIpHHT OHHH,. 

P7-5181, /:ly6Ha, 1970. 

5. B.n. MHxeeB. llT3, No4, 22 ( 1966). 

6. H.B. I1erpsmoB, B./1. KosnoB, I1.l1. EacMBHOB, E.l1. Oropo.aHHKOB. BonoK

HHCTbie </JHIIbTpy101.QHe MBTepIIBIIbI <Pll, 3HBHHe, MoCKBB, 1988. 

7. A.M. Friedman, ·w.c. Mohr. Nucl.Instr. and Meth., 17, 78 (1962). 

B. B.A. llpyHH, H.K. CK06e11eB, r.R. CyH UsHH-RH. llpenpHHT Ol1Rl1, 18-3975, 

/Iy6Ha, J 968. 

9. B. V. Fefllov, L.P. Chelnokov. Proceedings Ispra Nuclear Electro

nics Symposium, May, 6-9, 1969, EVRATOM, p.259. 
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' 10. B.A. llpyHH, 10.B. llo6anoB, 10.n. XapHTOHOB. llpenpHHT OHHH P7-4681, 

.[ly6Ha,' 1969. 

11. O.E. <PnpcoB • .[LAH CCCP, fll., 515 ( 1953) • 

PyKonHcb nocTynnna B nanaTenbCKHfi oTnen 

28 aarycTa 1970 rona. 
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PHc. I • O6mHll BHJ:t ycTaH0BKH. 
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Pnc. II • <l>yHKuno1ranbHaS1. cxeMa yc-raHOBKH. A - peaKUH0HHaSI KaMepa, 
E - KaMepa ·co c6opHHKaMH H AeTeKTopaMH, B - unpKynHUHOHl!aR cncTeMa, 
r - npHB0A ABHlK0HHSI c6opHHKOB, 1 - KnanaH, 2 - BaKyyMMeTp, 3 · - 6annacT
llbill: o6'beM, 4 - poTaMeTp, 5 - noByWKa, 6 - cf>nnbTp TOl!K0li 0'IHCTKH, 7 - co
CYA .llb!Oapa, 8 - . Tpy6onpoBOA, 9 - B8HTHnb, 10 - BXOAHa'g cf>onbra, 11 ·- peaK
llllOHH8SI KaMepa, ·12 - Bb!X0AH8SI cf>onbra, 13 "'.' unnHHAP <l>apaAeH, 14 - llncf>cf>e
peHuHanbllblli BaKyyMMeTp, 15 - ll8T8KT0pbI, 16 ,- pel!Ka C cf>nnb;.paMn-c6opHn
K8MH, 17 - ynnoTH8HHe pel!KH, 18 - npeAyCHnHTenn, 19 - cf>HnbTp npellBapH
T'enbHOli O'IHCTKH, 20 - BaKyyMHbil! Hacoc, 21 - MacnooT6ol!HnK, 22 - Hacoc 
oTKa'IKH Ancf>cf>epeHunanbHoro ynnoTHeHHH, 23 - i:1ncf>cf>epe11unanbHoe ynnoTnenne, 
24 - BaKyyMMeTp, 25 - nHeBM8TH'18CKHl! npHB0ll, 26 - MexaHH3Mbl CMemeHHSI 
peliKH C cf>nnbTpaMH, 27 - CHCTeMa Il0)!!:.0T0BKH B03Ayxa,·28 - B03Ayxopacnpe
rienHTenb, 29 - ocHoBH0l! ABnraTenb Boai:1yxopacnpeAennTem1, 30 - ABn:raTenb 
A0B0AKH, 31 - ll8T'IHK nonolKeHHSI c6opHHKOB, a H 6 - aneKTpH'l8CKHe uenn 
C00TB8TCTB8HH0 K nynbTY ynpaBneHHSI HK HHTerpaTopy T0Ka. 
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Puc. III • PeaKUIIOHHaSI KaMepa II KaMepa co c6opHHK8MII II AeTeKTO_paMH, 1 - BXOA

HaSI peweTKa, 2 - BXOAHaSI cfionbra, 3 - MIIW0Hb, 4 - peaKUIIOHHasr KaMepa, 
5 - BblXOAHaSI cfionhra, 6 - BbIXOAHasr peweTKa, 7. - UHnHHAp 4>apaA~H, 8 - Kop
nyc, 9 - KpbIWKa, 10 - 6yKca ynnoTHHTenbHasr, 11 - peliKa-Aep>KaTenb cfinnhT
poB, 12 - cfinnbTp-c6opHHK, 13 - npH>KIIMHasr KapeTKa, 14 -AeTeKTop, 15 -
pa3'beM BaKyyMHbili, 16 - npy>KHHa, 17 - wmoa, 18 - ObICTpOAelicTBYIOIIlHli 38-
>KIIM, 19 - ynnoTHHTenbH8H BTynKa, 20 - ycTpOliCTBO AnH Kann6poBKII A8T0KTO
pa, 21 - aneKTpOKOHT8KTHblli BaKyyMMeTp, 22 - AHcficfiepeauuanbHblli · BaKyyMMeTp, 
23 wnaar AnH OTK8'IKII OO'beMa c UHnHHApoM 4>apat1esr, 24 - HanpaBnHJOWasr, 
25 - cepbra AnH CO0AIIH0HIIH C nHeBMOilPIIBOAOM, 
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Puc. IV. fpa~HK ABHmeHHH nopwHR (c6opHHKOB) B pemuMe Ngl ( t AB= 
0,020 cex, t CT = 0,063). t AB - BpeMR ABHmemrn "c6opHHKOB, t CT - Bpe-
MR CTORHKH c6opHHKOB, .t c6 - BpeMR c6opa RAep OT)la'IH, t H3M - Bpe"!g 

. H3MepeHHR. 

18 



__,,.,,... --1/ ~-.... 
\6 ' 

/ 
....... ,/ ~lf 

~-=><- I a I". 
,..r::~ ·, I I' 

~ ' ' ~t- ... /. / ~ 

J 
..... _ -, 

~ 

/ I 
,, 
✓ r-,1'- ,,S / 

/ ~/ / ~- ....... Q ', / ·-... -v___. / ...... --- ------~ ·-r--

-2 ,..., -fO ._. -I 10 
f7ePUod noF&PQcnada Ttjz cet=. 

Pnc. V. BpeMenaag aqi~eKTHBHOCTb ABYX ~HnhTpOB-c6opHHKOB B aaBHCH-

MOCTH OT nepnoAa nonypacnaAa nccneAyeMbIX . gnep: a - pe lKHM N91 ( t B = 
=0,017 ceK, t AB = 0,020 ceK, t CT = 0,063 ceK); 6 - pelKHM N93 
( t B = 0,017 ceK, t AB- =0,030 ceK, t CT = 0, 185 ceK); 1;l - pelKHM N96 
( t B = 0,017 ceK, t AB =0,050 ceK, t CT = 2,45 ceK). illTI)HXOBblMH 
nHHHHMH IlOKaaaHa aqi~eKTHBHOCTb 6ea yqGTa HBKonneHHH npOAYKTOB Ha c6op

HHK8X 38 MHorne UHKnhI. 
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PHc. VI. 3aBHCHMOCTb c6opa HAep OTAa~H OT AaaneHHil raaa a peaKUHOH
HOit KaMepe. 
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P11c. VII. 3aBl!Cl!MOCTb KOsql!pl!UlleHTa coopa (KoTOpbIH nponopUl!OHaneH K08!p-

!pl!Ull8HTy !pllnbTpyIDIUero neHCTBl!R) OT nl!H8HHOH CKOpOCTll cpllnbTpau1111. 
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Pac. VIII • AMnnHTYAHbii! cneKTP a -'laCTl!U nponyKTOB peaKu11i! Pb-r
2 

Ne, 
BpeMH ABH:IKeHl!H c6opHHK8 paBHO 0,045 ceK, BpeMH CTOHHKH - 0,850 ceK, 
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