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3a nocnenHne ronhl cneKTpoMeTpnqecKne nccnenonaHHH Hnep nepe-
. Ill 

MeCTHnHCb, B o6naCTb KOpOTKO)KJIBY!UHX H30TOfiOB , 3To npnaeno K C03-

J:I8HHIO ycT8HOBOK 1 fi03BOnHIO!UHX perJICTpHpOB8Tb cneKTpbl H3nyqeHHH npH 

pacnane pannoaKTHBHbiX Hnep cpa3y )Ke nocne nx o6pa3oBaHHH. CymecTBeH

HbiM aneMeHTOM T8KHX yCTt;:IHOBOK HBnHeTCH aneKTpOMarHHTHbiH cenapaTop, 

OpnMeHeHne cenapaTopa 3HaqnTenbHO ynpomaeT nneHTH~HKaUHIO nonyqeaabiX 

pe3ynbT8TOB H yCKOpHeT npouecc H3Mepeanii:, nos:;KonbKY cenapaTopbl B Ta

KHX YCT8HOBK8X H9UOCpe):ICTB9HHO CBH38Hbl C YCKOpHTenHMH 38pH)KC~HblX 

qaCTHU 1 OHM ):1810T B03MO)KH0CTb HCcne):IOB8Tb H30TOUbl C BpeMeHeM )KJI.3HH 

12-51 
aecKonbKO ceKyan 

3neKTpOM8rHHTHbiH cenapaTop 1 H8 KOTOpOM UpOH3BO):IHnacb H8CTOH!U8H 

pa60T8 1 ae CBH38H H9UOCpenCTB9HHO C CHHXpOUHKnOTpOHOM 1 HO H8XO):IHTCH 

a6nH3H oT aero, qTo no3aonHeT pa3nenHTb aa neM H30TOUbl c nepno,noM 

nonypacnana aecKonbKO MHHyT, 

UenblO aacToHmen pa6oTbl 6bmo nonyqeaJie pannoaKTHBHblX ncToqan- · 

KOB p8J:IOH8 1 KC9HOH8 H KpHUTOH8, B CBH3H C TeM 1 qTo UpH p83):1eneHHH H8 

Macc-cenapaTope ycKopeHHble HOHbl ra3oB MoryT 6biTb n6HTbl a n106y10 non-
. . 161 

no)KKY KonneKTopa n coxpaHHTbCH a aeii: nocTaToqao nnnTenbaoe apeMH , 

ynanocb nonyqnTb pannoaKTHBHble JicToqanKH naepTllblX ra30B 1 KoTopble 

6bmH ncnonb30B8Hbl nnH H3yqeanH anb~a- H 6eTa-pacnana panoua n 6eTa-
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pacnana KCeHOHa H KpHllTOHa. EonbiiiOe BHHMaHHe 6bi1IO yneneHO COKpaiiieHHIO 

BpeMeHH Bcex aTanoB pasneneHHH. Paspa6oTaHHaH MeTOAH~a nosBonuna a¢~eK
THBHO pasnenHTb H30TOllbl ra30B H nony•mTb1 B 'laCTHOCTH1 paAHOaKTHBHbl8 

206 207 R T 
HCTO'IHHKH Rn c T ~ = 6 MHH H n c ~ = 11 MHH. . 

2. OcHOBHhie rrapaMeTpbi ycTaHoBKH 

Pasneneaue H30TonoB panoRa, KCeHoHa u KpHnTo~a nponssonunocb 

c noMOlllbiO aneKTpoMarHHTHoro ceryapaTopa [I.Hil Ol1.Hl1. OcHOBHhie napa

MeTphi cenapaTopa npiiseneHhi s Ta6nuue 1, a neTanhHoe onucaHHe naao 

171 
B pa6oTe • 

Ta6nuua 1 

PaAHYC cpeAHe~ TpaeKTOpHH rryqKa ?00 UM 

Yron oTknoHemul 90° 

Yr011 BXOA8 HOHHOrO rryqKa B Mar- 00 
HBTHHn 8H811HS8TOp . . 

Yr011 BHXOAB HOHHOro rryqKa HS Mar- 45° ! 

HHTHOrO ·SH811HS8TOpa 

,llHcrrepcHH rrpH +-I - rrnr 11,6 MU 

YcKopam~ee aarrpaxeHHe 50 KB 

CTa6HnHsa~H ycKopam~ero HanpH- I.Io-4 
xemtH 
CT86H11HS8~H TOK8 MarHHTS 3.10-4 

B HaCTOHlllee BpeMH H3MeHeHIIH KOCHyniiCb TOnbKO IIOHHOrO IICTO'IHIIKa1 pa3~ 

pHAHaH KaMepa KOTOporo 3aMeHeHa HOBOH C H8CKOnbKO MeHbliiHM 06~eMOM 
/8/ 

H 
1
llpOApnbHhlM K8TOAOM 

4 

.. 

3. OnpenemiHne onTHManhHhiX ycnosuil: pa6oTI 

Macc-cenapaTopa nnH pasneneHHH usoTonos r 

C .uenbiO C03AaHHH OllTHManbHhlX ycnoBHH 6binH llpOH31 

llOBaHHH pe)KHMOB pa60Thl HOHHOrO llCTO'IHHKa H napaMeTpOE 

KOH CHCT8Mbl, 8 Ka'leCTBe pa6oqero B8liJ8CTB8 6bin HCllOnb<: 

HhiH KCeHOH, Ilono6IIe CBOHCTB HHepTHhlX ra30B l103BOnHnO 

'ITO OllTIIManbHhie ycnOBIIH pasneneHIIH KC8HOHa 6yAyT OllTHI 

panoaa. 

Ha pHC, 1 npeACTaBneHa OCHOBHaH Xap.aKTepHCTHKa pa• 

cerrapaTopa - saBIICHMOCTb .. paspeiiiaromeil: crroco6HoCTH R P 

HOCTH pasneneHHH ~ OT Cllnhl IIOHHOrO TOK8 
+ .. 

] ' H3BneKaE 

HOro IICTO'IHHKa, l13M8H8HHe '· J+ llpOH3BOAIInOCb nyTeM Bhl 

poB IIOHHOrO HCTO'IHHKa TaKHX; KaK HaKan KaTOAa, 8HOllHOe 

H senii'IIIHa MarHHTHoro nonH. Pacxon rasa,II napaMeTphl II 

CHCT8Mhl llpH 3TOM He II3MeHHnHCb 0 3a llCKniO'IeHHeM DOTeHI 

TO'IHoro sneKTpona. 3ToT noTeHunan rron6npancH Ka)l<i:Ihiii p1 

rrony'IHTb Hanny'IIIIee paspeiiieHne, 
. . ' 

l13 pHCyHKa 1 cneJlY8T 0 'ITO Haii6onee BblrOAHhie ycno1 

neneHHH- 3TO o6nacTb_BToporo MaKCHMyMa Ha KpHBoii HI 

snecb 6onee BhiCOKaH a¢<jleKTHBHOCTb, Hanii'IHe MaKCIIMYMOE 

CBH3aHO ~ HeMO~OTOHHOii: 3BBHCHMOCTbJO ropH30HTanbHOil: yr 

MOCTH HOHHO~O rry'IKa OT BenH'IliHhl TOKa B HeM, Ilonpo6HO 
' ' ' /9-12/ ' . . . 

usyqancg B pa6oTax • B naHHOM cnyqae pacxoAHMOCT 

B ropii30HTanbHOH nnoCKOCTll AnH OllTHManbHbiX ycnOBHH Ha 

paCCTOHHHll Me)KAY menbiO HOHHoro llCTO'IHIIKa II npoMe)KyTo 
. . . ' 0 

ADM d = 43 MM OKa3anaCb paBHOH 3 •. 
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1e 6bmo yneneno coKpamenniD 

aH MeTonnKa no3nonnna 9¢¢eK-

' 
'18CTHOCTH 1 paJlHOaKTHBHbl8 

II C T ~ = 11 MHH. 

TaHOBKH 

{pHDTOH8 DpOH3BOJlHnOCb 

1 OHHH. Ocnonnbie napa-

neTanbnoe onncanne naao 

700 YM 

: 90° 

' 
oo 

~-·· 45° 

. !!,6 MM 

50 KB 

r.ro-4 
' ··3.10-4 

KO HOHHDrO HCTO'IHHK81 pa3-

:KOlibKO M8Hb!UHM 06'beMOM 

i 

i 
I 

3. Onpegeneane onTnManbRhlX ycnonnA pa6oTw 

Macc-cenapaTopa nnH pa3nenennH H3oTonon ra3oB 

C uenbiO co3naHHH onTnManbHwx ycnonnA 6wnn npon3nenenw nccne

nonannH pe~HMOB pa60Thl HOHHOrO HCTO'IHHKa H napaMeTpOB HOHRO-ODTH'l8C

KOft cncTeMbi. B Ka'leCTBe pa6oqero nemecTBa 6bm ncnonb3onan cTaiSnnb

HhiA KCElROHo f1ono6ne CBOftCTB HHepTHhiX ra30B D03BOnHnO H8Jl8HTbCH1 

'ITO ODTHManbHbie ycnoBHH pa3neneHHH KC8HOH8 6yJlyT ODTHManbllhiMH H JlnH 

panona. 

Ha puc. 1 rrpencTanneaa OCHOBH8H. xapaKTepnCTHKa pa60TLI Macc

cenapaTopa - 38BHCHMOCTb pa3pe!lla10uteA cnoco6aocTn R P n scpcpeKTIIB-

HOCTH pa3neneHHH ~ OT CHnhl HOHHOrO TOK8 I+ , n3nneKaeMoro 113 11011-

noro HCTO'IHHKa. 113Meaeane , J+ npon3Bonnnoc~ nyTeM nw6opa napaMeT-

pon nonnoro HCTO'IHHKa TaKnx, KaK HaKan KaTona, anonuoe nanpHll<81!11e 

H BenH'IHHa MarHHTJIOro nonH, PaCXOJl ra3a, ll napaMeTpbl HOIIIIO-ODTI!'l.eCKOft 

CHCT8Mbl Dpll STOM He H3M8HHnHCb 1 38 HCKni0'18Hil8M DOT81IU11lln8 DpOM8)!<y

TO'IHOrO sneKTpona. 3ToT noTeuunan rron6npancsi' Ka)l<llhiil pa3 TaK, 'ITo6ui 

nony'IHTb uaHny'llllee pa3pelllenne. 

113 pncyi!Ka l cnenyeT, 'ITO uan6onee BhirOJlHble ycnoBJIH nnH pa3-

neneHHH - sTo o6nacTb BToporo MaKCnMyMa 11a Kpnnoft RP , TaK KaK 

3necb 6onee BhiCOKaH scpcpeKTHBHOCTb, Hannqne MaKCIIMyMoB na KpnnoA RP(I+) 

CBH38HO C 1!8MOHOTOHHOft 38BII6HMOCT~IO rOpli30HT8nbi!Oft yr~OBOH bacX6JlH

MOCTII Hoam)ro nyqKa oT nenH'IHI!hi ToKa B ae~. T1onpo6ao sTaT nonpoc 
. /9-12/ . ' . 

nayqancH B · pa6oTax • B nauaoM cnyqae pacxonHMOCTb noanoro rry'IK£1 

B ropnaoi!Tanbi!Oft rrnocKocTn nnH orrT~ManbHhiX ycnonnA na KonneKTope np11 

paCCTOHHllll Me~JlY utenbiO IIOHHOrO HCTO'IHIIK8 II rrpoMe~yTO'IHbiM sneKTpo-

JlOM d 43 . u 30 
= MM OK838n8Cb paBHOII • 
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1 )f' J•{pA) 
3DD 500 700 900 1100 1300 

Pnc. I. 3asncn:MocTn paGpewaiOmeii crroco6nocTn RP n a<Pif!eKTHBHocTn . + 
paGnenenng Tf oT cnnhi nonnoro TOKa .I , n:GsneKaeMoro ·n3 noHnoro 
llCTO'IHliK8 1 Ilpll pacCTOSIHllll Me:>Kny m.eiibiO llOHHOro llCTO'IHliK8 ll IIpOMe:>Ky-
TO'IHblM aneKTponoM d = 43 MM ll YCKOpSIIOllieM IIOTeHUllane U = 25 KB 
ll U = -I,5 KBo 

6 

4. 3 .. 'l9KTp0!-.1arHHTHOe p83D9li9HHe KOpOTKOiKHBymn: 

ll30TOIIOB paaOH8 1 KCeHOH8 1• KplliiTOH8 

OcHoBHoli Ganaqeii rrpn pa3pa6oTKe MeTonnKn 6bmo rrony 

206 R 1' 6 HllKOB KOpOTKO:>KllBYllillX ll30TOIIOB. n C ~ = MllH ll 

c T ~· = II MHH nmi n~·y'leHnSI anb$a- n 6eTa-pacrrana. B c 

nan6onbwee BHHMaHne 6bmo yneneHo coKpameHniO speMeHn oT 

ny'leHHSI Ha CIIHXpOUliKIIOTpoHe no H8'18II8 9KCII03llUIIII Ha 8Ilbl 

rpa$e. 

PannoaKTIIBHhle li30TOIIhl panona, KceHoHa n KpnrrToHa 01 

B peaKUliSIX neneHliSI n rny6oKoro pacmerrnenng rrpn o6ny'leHnr 

TOpllSI npOTOH8Mll C 9Heprneii 680 ~9B Ha Cll~XpOUllKIIOTpoHe 

Th(p;xp,yn) ll Th (p, f) • 

H3 o6nyqenHoii MnmeHn Topn:g no orrpeneneHHoli xnMnqec 

Ke BbllleiiSIIIllCb ra3bl panoHa,· KCeHOHa, KplliiTOHa W np. ll COp' 

na aKTnsnposanHoM yrne. CrreunanbHag npo6npKa c aTnM yrn' 

neHH85I no TeMnepaTypbl :>KllnKoro 830T8 1 B cocyne nbiOapa IIC 

K Macc-cenapaTopy. nanee npo6npKa(9) IIOMemanaCb B neqb 

llllHSIIIBCb K Tpy6Ke ( 6) 0 Benymeii B paspSinHyiO KaMepy ( 7) ll' 

HUKa 1 KaK IIOK838HO Ha pncyHKe 2. ITo 9TOii.:>Ke Tpy6Ke B llOH 

rrocTynan cTa6nnbHhili Kcenon, na KOTopoM rrp.ensapnTenbHO yc 

pe:>KliM pa60Tbl 1 COOTBeTCTBYIOllillii o6naCTll BTOporo MaKCHMyt. 

R P ( pnc. I). 8KcTpaKUliSI pannoaKTHBHhiX raGoB c yrnSI rrpo11 

B pe3yiibTaTe HarpeBa npo6npKll B rreqn. nn¢ifJYHilllpyiOllille ll3 

ra3bl ysneKanliCb IIOTOKOM CTa6liiibHOrO KCeHOHa B pa3pSinHyK 

paGnenennn n;o~oTorros panona cTa6nnbH hiii Kcenon cny:>Knn pae 

rronnep:>Kn:BaiOmnM pa3pSin B nonnoM ncTo'IHHKe. B Ka'!ecTse :M 

IIOIIb30B8IIllCb pTyTb 0 Tannn:ii ll CBIIHeU, n03llpOB8HHhJe TaK, '11 

llillii liM llOHHbiii TOK H8 KOIIIIeKTOpe COCT8BIISIII He 6oiibllle IQ' 

7 



;r(pA) 
1100 1300 

:Tll RP ll a<fl!fleKTliBHOCTll 
, li3BneKaeMoro "ll3 liOHHoro 

HOro liCTO'!HllKB ll rrpoM9)KY-. 
meM noTenunane· · U = 25 KB 

4, 3neKTPOMBrHliTHOe PB3U9n9Hll8 KOpOTKO)KRBYlliRX 

R30TOITOB PB!lOHB, KC9HOHB 1• KpllrrTOHB 

OcnoBnoA sanaqefi rrpll paspa6oTKe MeTo!lliKll 6hlno rronyqealle liCTO'!-

. 206 207 
HliKOB KopoTKO)KliBYlliliX li30TorroB Rn c T ~ = 6 MliH ll Rn 

c T ~ = 11 MHH am1 nsyqenliH anb!fla- n 6eTa-pacrraaa. B CBH3R c aTliM 

aall6onbmee BHHMBHlle 6bmo yaeneao coKpameamo BpeMeHll oT Konua o6-

nyqeanH na cllnxpoUliKnoTpoae no aaqana aKcrrosHunll aa anb~a-crreKTpo-

rpa!fle. 

PaanoaKTIIBHbie li30TOITbi panona, Kceaona ll KpiirrTona o6pasy!OTCH 

B peaKUHHX aeneHliH H rny6oKoro pacmerrnennH rrpll o6nyqeHllll aTOMOB 

TOpliS! rrpOTOHBMH c aneprlleA 680 Mas na CR~!XpOUIIKnoTpone nfln 011fll1. 

Th (p;xp,y n) II Th ( p, f ) • 

11s o6nyqeaaoA MHWeHll TOpliS! no orrpeaeneaaoA XliMllqecKoA MeTO!lll-

Ke Bbl!l9nHnliCb ra3bl p8!l0HB 0 KC9HOHB 0 KpRITTOHB ll !lp, ll COp6I!pOBBnHCb 

na aKTliBHpoBaHHOM yrne. CrreullanbnaH rrpo6llpKa c aTHM yrneM, oxna)K-

" 
!l9HHBH !lO TeMrrepaTypbl )Kll!lKOrO B30TB 0 B COCy!le nb10apa ITOCTyrrana 

K MBCc-cerrapaTopy. nanee rrpo6llpKa (g) ITOMemanacb B rreqb ( 4) ll rrpllcoe

!lliHHnacb K Tpy6Ke (6), Beaymefi B paspH!lHYIO KBMepy (7) liOHHOro IICTO'!-

HRKB,. KBK ITOKB3BHO Ha pliCyHKe 2, flo aToA, )1{9 Tpy6Ke B liOHHb!H liCTO'!HIIK 

ITOCTyrran CTa6nnbHbiH KC9HOH 0 HB KOTOpOM rrp.e!lBBpliTenbHO YC·TBHBBnliBanCH 

pe)KliM pa60Tbi1 COOTB9TCTBYIOUlllH o6naCTII BTOporo MBKCliMYMB HB Kpl!BOH 

R P ( pnc. 1). 3KcTpaKUIIH paanoaKTliBHbiX rasos c yrnH rrpoiicxoanna 

B pesynbTBTe HarpeBa rrpo6npKII B rreqn, nu¢!flyH!lllpy10Ullle R3 rrpo6IIpKI1 

rasbi yBneKanllcb rroToKoM cTa6llnbHoro Kceaona B pa3pH!lHYIO KaMepy, fipn 

pasaenenun li~OTorroB paaoaa cTa6nnbH hiM Kceaoa cny)Knn pa6o'!UM rasoM, 

DO!l!l9p)KliBBIOlliliM pa3pH!l B liOHHOM liCTO'!HliKe, 8 KB'!9CTBe MapKepa UC

ITOnb30BBnliCb pTyTb 0 TannnA R CBHHeU, !l031IpOBBHHhl9 Ta~, '!T06bi OTB9'!BIO

UlliA liM liOHHbiH TOK HB KonneKTOpe COCTBBmin He 6onbWe 10% TOKB CTB-

7 
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3 

4 

Pnc, 2. CxeMa aaona B paspRaHyro KaMepy cTa6nnhHhiX n pannoaKTllBHhiX 
rasoa. 1 - MacnRHhifi pacxonoMeTp, 2 - 3 - nronbqaTbil:'J aenTimh, 4 - rreqb1 

5 - crreunanhHaR rrpo6npKa, B - Tpy6Ka, 7 - paspRaHaR Ka~1epa, 8 - neqb 

BHyTpH llOHHoro llCTQqHHKa anR MapKepa, 

8 

\ t 
I· I ) 

H \ 

6nnhHoro Kceaoaa •. B cnyqae pasneneHnR nsoTorroB pannoaK~ 

ll KplliTTOHa CTa6nnhHhl8 KplliTTOH ll KCeHOH 6binll oaHOBpeMeH 

n rasoM, rronnep*nBaromnM paspRa. 

ITonyqeaaaR Ha KonneKTope pannoaKTllBHOCTh MO*eT 6b 

cneayromnM COOTHOllieHlleM: 

N =No 7J e -ll.t 

rae N - qncno Raep naaaoro nsoTorra Ha KonneKTope rrocne 

N 0 - qncno Raep naaaoro nsoTorra no pasneneHnR, 7J -

pasneneHnR nsoTorroB, A - ITOCTORHH8R pacrraaa, - Bpe! 

nsoTorroB. BpeMR pasnenemm nsoTonoB B aTofi. cjlopMyne ecT: 

MeH: t 1 - 3KCTpaKunn rasa c ~KTnBnpoBaHHoro yrnR, t 2 -

poBKn no · paspRaHofi KaMe phi, l a - rrpe6biB8HllR B paSpRaH 

n rrpoxo*neanR noHoB qepes cerrapaTop. BpeMeHeM rrpoxo*ne 

qepes cerrapaTop MO*HO rrpeae6peqb, TaK KaK oHo oqeHb M, 
~s . 

nReT 10 ceK. BpeMR TpaacnopTnpoBKn aToMOB Mo*eT 6biTl 

no cjlopMyne (2), ecnn rrpnHRTh 1 qTo Teqeane rasa B Tpy6Ke 

1,512 V rrm ' 
1 

2"' -a-- 8kT 

rae I - anna a Tpy6Kn, a - · nnaMeTp Tpy6Kn, m - Macca . 1v 

. T - TeMrrepaTypa rasa. 3To BpeMR B naHHOM cnyqae cocTa 

BpeMR rrpe6biBaHnR aTOMOB B noHHOM ncToqHnKe MO*HO BhJq 

BOM rrpn6nn*eHnn rro cjlopMyne (3) 

-4 M •a = 2.10 _.:!...__ v-
s T ' 
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t6HnbHbiX H paaHOaKTHBflbiX 
rollbqaTbifi BeHTHnb, 4 - neqb, 
aapSiaHaSI K8Mepa 1 8 -, rreqb 

\ f 
I l • ..., 

6nnbHoro Kcenona •. B cnyqae paaaeneHHH naoTonos paanoaKTHBHoro Kcenona 

H KpHnToHa CTa6HnbHble KpHnTOH H KCeHOH 6binH oaHOBpeMeHHO H MapKepoM 

n raaoM, noaaepxmsaromnM paapHa. 

OonyqeHHaSJ Ha KOnneKTOpe paanoaKTHBHOCTb MO)I{eT 6b!Tb onpenenena 

cneayroiUHM COOTHOIUeHHeM: 

(I) 

rae N - qncno Haep aannoro naoTona na KonneKTope nocne paaaenennH, 

N 0 - qncno Haep aannoro naoTona ao paaaenennH, q - 9~~eKTHBHOCTb 

paaaeneHHSI H30TOnOB1 A - noCTOSIHHaSI pacnaaa 1 - BpeMSI paaaenennu 

naoTonoB. BpeMSI paaaeneHHH naoTonoB B sTofi ~opMyne ecTb cy~Ma spe-

Men: t I- 9KCTp8KUHH rasa C ~KTHBHpOBaHHoro yrnH 1 t
2

- TpancnopTH-

poBKH ao paapSiaHofi KaMepbi 1 t 3 - npe6biBaHHSI B paspHanofi KaMepe 

H npoxo*aeHHH HOHOB qepea cenapaTop. BpeMeneM npoxo*aeHHH HoHoB 

qepea cenapaTop MO)I{HO npene6peqb, TaK KaK ono oqeHb Mano H coc~aB-
-5 . 

nHeT 10 ceK. BpeMSI TpancnopTHpoBKH aTOMOB MO)I{eT 6biTb Bbiqncneno 

no ~opMyne (2), ecnn rrpHHHTb 1 qTo Teqenne rasa B Tpy6Ke MoneKynHpnoe 

~-'11m t2= v 
a 8kT ( 2) 

rae I - annaa Tpy6KH 1 a - anaMeTp Tpy6KH 1 m - Macca MoneKynhi, 

. T - TeMnepaTypa rasa. 3To speMSI B aannoM cnyqae cocTaBnHeT 3 ceK. 

BpeMSJ npe6b!B8HHSJ aTOMOB B HOHHOM HCTOqHHKe MO)I{HO BblqHCnHTb B nep

BOM npH6nH)I{eHHH no ~OpMyne (3) 

(3) 
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3.[leCb t 3 - BpeMSI B CeKyHll8X1 38 KOTOpoe IIOnOBHHa HOHOB IlDKI!HeT 

pa3pSillHYIO KaMepy, v - o6'heM pa3pSI.UHofi KaMephr, s -:, nnomanh Bxonnoro 

oTBepcTHSI, M - MaccoBoe qncno, T - TeMrrepaTypa pa3pSillHoil KaMepbi, 

3To BpeMSI paBHO 7 MeeK, 113 rrpo.uenaHHbiX Bhi'IIIcneniiii: MO)KHO BU.UeTh, 

'ITO BpeMeHeM Tp8HCIIOpTI!pOBKIJ H BpeMeHeM Ilpe6b!B8HIISI B IIOHHOM. IICTO'I

HHKe TO)Ke MO)KHO rrpeue 6pe'lb Ilpii p83.UeneHIIH II30TOilOB C BpeMeHeM )KII3HII 

necKonbKo MIIHyT. CymecTBeHHhiM, TaKIIM o6pa3oM, SIBnSieTcSI nmllb BpeMSI 

aKcTpaKUIIII ra3oB c yrnSI, B pa3pa6oTaHHoii: MeTOlliiKe BpeMSI aKcTpBKUIJH .. 
MO)KHO II3MeHSITb 1 peryniipySI TeMIIepaTypy IIe'III, B KOTOpOii: HBXOlliiTCSI Ilp0-

6IIpKa c ancop6npoBaHHhiMII ra3aMII, OrrpenenSinocb aTo BpeMSI rro OKOH'Ia

HHIO pOCTa 8KTIIBHOCTII Ha KOnneKTOpe, YBenii'IeHIIe aKTIIBHOCTII Ha KOnneK

TOpe, II3MepeHHOe Ilpii IIOMOIUII C'leT'IIIKa feii:repa, ycTaHOBneHHOrO BHyTpH 

rrpHeMHofi KaMephi B6mr3II KonneKTopa, rrpiiBeneno na piicynKe 3. KaK cne

nyeT II3 pHCyHKa, BpeMSI p83lleneHIISI II30TOIIOB pa.UOHa II KCeHOHa 6 MIIHyT, 

OrrepaUIIH, CBSI3aHHhie c II3BneqeniieM KonneKTopa II3 IIpiieMHoii KaMepbi 

Macc-cenapaTOpa, 3aHIIM810T BpeMSI IIOpSillK8 llBYX MIIHyT, flpii6nii3HTenbHO 

TaKoe )Ke BpeMSI pacxonyeTCSI ua rrpiicoeniiHeHIIe rrpo6IIpKII II narpeB rreqii 

no naqana Bbrxona panona' c yrnSI, TaKIIM o6pa3oM, BpeMSI, 3aTpa'IIIBae

Moe na pa3neneniie II3DTDIIDB panona, ue rrpeBhrrnano 10 MIIHyT. 

3$$eKTIIBHOCTb ~ pa3neneHIISI II30TOIIOB pallHOBKTIIBHbiX ra30B orrpe-

.uenSinaCb KBK OTHOllleHIIe liHTeHCHBHOCTII raMMa-nHHIIII p83.UeneHHOrO II30-

TOII8 K IIHTeHCHBHOCTII T8KOH )Ke raMMa-niiHIIH B CMeCH H30TOIIOB llO pa3-

neneHIISI, 113MepeHIIe raMMa-crreKTpoB rrpoii3BDlliinocb na Ge(Li )-.ueTeKTope, 

YcpenueHHhre 3Ua'leHIISI a$$eKTHBHDCTII rrpime.ueHbi B Ta6niiue 2, B aToii )Ke 

113/ 
Ta6niiue rrpiiBeneHhi a$$eKTIIBUOCTII 1 rronyqenuhre B UEPHe , 

10 

UM. 
AMUH 

5·10 ~ • •Rn 

2,5·10 

t 
01234567 MUH. 

PIIc. 3. YBennqenne aKTHBHOCTH panona na KonneK, 
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)e ITDJIOBHH8 HOHOB ITOKHHeT 

:aMepbr, s - .rrnowanh BXDJlHoro 

I-1ITepaTypa pa3pHJlHOii KaMepb!, 

: Bbi'IHCl!eHHH MO)KIIO BHJleTh 1 

1-1 rrpe6hlB8HHH B HOHHOM HCTQq-

fiHH. H30TOITOB C BpeMeHeM )Kll3HH 

5pa3oM 1 S!Bl!HeTCH l!lllUh BpeMH 

i MeTOJlllKe BpeMH 9KCTp8KUHH 

reqii, B KOTOpofi H8XOJlllTCH rrpo-

!l!Sil!OCh 9TO BpeMH ITO DKOH'Ia

l!II'IeHne 8KTIIBIIOCTII Ha KOl!l!eK-

iirepa, YCT8110Bl!eHHOro BHyTpll 

eneao aa pHcyHKe 3, KaK cne

roB panoua II Kceaoaa 6 MIIHyT, 

KTOpa H3 llpi!eMJ!OH KaMepbl 

' JlBYX MHHyT, Dpii6nH3I!TenhHO 

eaiie rrpo6IIpKH .II aarpeB neqa 

5p~30M, BpeMH 1 38TpatiHBae

leBbllU8l!O 10 MIIHyT, 

lB :paniioaKTIIBHblX ra3oB onpe-

.1Ma-niiHHH pa3neneauoro II3o-

llll ~· CMeCII ll30TOITOB JlO pa3-

BOJllll!OCh Ha Ge(Li )-neTeKTope, 

3JleHbr B Ta6niiue 2, B aToii )Ke 

Hble B llEPHe
1131 

• 

A~ 
MUH. 

2,5·10 

0123~567 
t 

MUH. 

PI!c .. 3, YBeniitieHIIe aKTIIBHOCTII panoua Ha KonneKTope. 
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paJlOH 

KCeHOH 

KplliiTOH 

Taonnua 2 

1J % 

7,0 

6,0 

3,6 

'· 

.. 

'1 %113/ 

1,5 

5,2 

2,3 

CneayeT o'i'MeTHTh, "'TO yKa3aHHbre B Taonnue 2 3Ha"'eHnSI sqxpeKTllBHOCTn 

npn BpeMeHn pa3JleneHllSI rropHJlKa aecHTll MllHYT II03Bonnnn rrony"'nTh 

pa3JleneHHbie ll30TOIIbl C BpeMeHeM )Kll3Hll HeCKOnhKO MllHYT ll Bbiiiie. ilnH 

n3y"'eHnH anhti>a-n 6eTa-p8CII8Jla obmn BbiJleneHbi cneayiOnme ll30TOIIbi p8-

aoaa 1206Rn ( T ~ = 6 Mna); 207 Rn ( T ~ = 11 Mna); 

208 Rn ( T ~ = 23 MliH); 209 Rn ( T ~ = 30 MliH); 
210 

Rn ( T~ = 

= 2,9 '18Ca); 211 Rn ( T ~ = 16 qacoB); 212 Rn ( T ~ = 23 Mna); 

221 R~ ( T ~ = 25 MnH); 223 Rn ( T~ = 43 Mna); 
222 

Rn ( T ~ 

3,8 JlHH) • 

flepBbie pe3ynhT8Tbl li3y"'eHilH p8CII8Jl8 p83JleneHHbiX 1130TOITOB p8JlOHa 
. /14/ . 

orryonnKoBaHhl B p86oTe • 

B 38KniO"'eHne 8BTOpbi rrpnaocHT rnyoorc ·10 6naroa8pHoCTh coTpyaan

K8M oTaen8 Haepaoii: crreKTpocKorruu u p8anoxuMnn B.r. '"IyMuHy n 

M • .H. Ky3HeUOBOH 38 IIOCTOHHHbiH IIHTepec K paoOT8M 1 IIpOBOJlliMbiM H8 

· Macc-cerr8paTope ,u GonhlllYIO rroMDll1h 1 OK838HHyiO nMu. ABTOpbi 6n8rOJl8pHbi 

T8K:m:e U. BbmoBy n 11. neaeBy 38 rroMOlllh rrpn II3Mepeauu raMMa-crreKTpoB. 

OanH ll3 aBTOpOB ( n.M.) Bb!pa:m:aeT CBOIO 6n8roaapHOCTh npotl>eccopy 

B. )KyKy n JlDKTopy tl>u3nKo-MaTeM8TII"'ecKux aayK K.H. fpoMoBy 3a npeao

cTaBnemie B03MO:m:HOCTU IIpoBeCTll Hay"'HYIO paooTy B 011.HI1. 
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I 13/ 
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1,5 

5,2 

2,3 

lHUe 2 3Ha~eHHR 9~~eKTHBHOCTH 
., 

MHHY~. nosaonunu nony~HTh 

r uecKonhKO MIIHYT II Bbillle, DnR 

leneHbi cneayrorune nsoTonbr pa

T Yz = 11 MHH); 
' 210 

30 MIIH); Rn ( T ~ = 
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== 43 MIIH); 
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