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~JY4eM~e nponyKToB pea K4HH cnHHH ~ R a T OMHWX RACP OT K p~9ael 

nepc.neI<T~BbI AnA c.HHTe3a T~lMe[&)lX t-1 C BCpx T A*cnwc 3neMe~110B H J.1 3y

~eH J.1 ~ xapaKTepHcTHK RAc pHoro pacna~a HeHTOOHOAe~H~MTHbiX ~30TO 

nOG . npH H3Y"-ICHHIot npe,qcno9 CTaU HIlb HoC H t. HUl(eftblx "ACP /cHM Tca 

TA~en~x ~ CBepxTA*enbix HYKnHAoB/ 60Ilb waR MHTeHCHBHOCTb nY~K08 

~OHoe n03BonReT nonY 4 aTb aTOMHble AAPa, KOTOP~C oGpa3Y~TCA 8 
~~e J')HblX peaKIIHRx C r10nepe4HblMH c e 4 eHHRMH en noTb no 1 0- 37 eM 2 ' 1.2 ' 

nonY4eH~e HCi1TPOHOAc4lHUH TH biX 1o'I3010n08, HaXOARI£I,I1.xCA Hol rpaHH4e 

AAe p HOH c T v 6 HnbHoC T H , CBA3dMO C H3Y4~HHCM xapaK T eplotC~HK a - pa c 

naAa 18/ M CnOHTiltlHOro AcnCHHA 1 .f.
/ 

• C. H3y~eHHe,", 3ana.J,IlbiBaIOLijC r O 

Aen cHHR 5 .1 H ptl3IlH4HUX aMAOS n poTOHI10r O paCnaAa B ' :) THX HYK

nHAo D B WHPQKOM A Hana30He aTOM~~X HOMepOB . 

rlonCPC4HWC CC4CHl1A peaK,","'~ UtHTe 3 a 3n1X HeHTpOHoAe¢HttHTHWX 

- 30 CM 2HJOTonOB HC n p C8wwaOT 10 He p OCTOM a 1 QMHOrO HOMcpa 

KOMnOlYt4A-.AAep UblCTPO yMe Hb walOTC.A. B0 3MOMCHOCTl1 HX l1ccnCI\ODamiR 

on peAcnH~TCA B OCHOBHOM 4YBCTBHTcn bHOCTbO 3 KcnCPHMeHTan b HO~ 

MeTOJlHKM , KOT o paA 3aBHCHT OT HHTCHC Io1B UOC. hi. rt Y~IKa fiOMGa PIlH PYOWl1X 

4ac.1"'4 ..., aT cnoco6HOCHt 3Kcnt!p..,,..eHTanbHoH annapa1'YPW 8b1Ai!J1R1b 
HCCneAYCH~e HyKnHA~ c AOC TaT04 HO B~ C O KO~ 3~CKTHOHOC~b O H 3a 

J(opoTKoe apeMA . 
B pltAe p afioT leM . Holnp. 1'7.8 

1 I DblCOKdA JifNlJCKTl11:1t-10CT b pCrlo1CT 

pa~HH KOPOT KO*HBY~HX nAep / - 6o~ / Aoc.THranacb c nOMO~bO YCTaHo ~ 
80K. B KOTOpt.lX AAptl oTAa4H , awneTi ul)'l.\ ....e 1013 MIo1IJJl'HI>t, a{il-18,JOr.tCb a 
cGOp~"KH H 3 p o;13n W"I HblX MilTC n l>ta .noe / AI - monb r a I n aBcaHI lot Me)ll;;]
HH 4 eCKH nepeHOCHnHCb K AeTeKTop~M. nanbHe~wee Da3B~THe 3 TOT cno 
1..06 nonY4Ml1 B p.!J60T C ,~ • C nQlo1,OWblO MCXolIIHioICCK..,X c.HcTeM lpaH 

cnop'ta .RAep OT,qa"'''' YAaaanOCb '-'ia6nlO~arb ,nOHtaHHOc AeneH"'e .1TOM 
HWX RAep . nept.-tOA non),pacnclA03 KOTOPPIX T 1 '2 ..... 10-4 c . 

TpaHcnopT RAep oTAa4'" c nOMO~bO ra30BO~ la3p030nbHOH/ CTPYH 

MO*eT o6ecnc4HTb AOCTGOK), npO~YKT09 AAepH~x pcaK,",~H K AeTeKTO 

paM C a¢¢CKT~BHOCTbO ~0-8o~ . MeTOA~Ku l OCHOOuHHaA Ha npHMCHeHHH 
TaI(O~ CTPYH, AonYCKaeT H3Y\4eH~e Q - cneKTpoa H KHHeTH4e(KO~ 

3Hepr MH OCKom(OB CnOtlTcHI:1oro Ael1eHH~ An~ aTOMHblX AAep. ncplo1OA 

non ypacndAa KOTOPbl X T1 2 !. 10-1 C 9' HOHHbI~ HCT04Hl>1K Macc 

cenapaTopa, OCHoa3HHWM Ha n po~ecce TOPMo~eH"'A H nepC3apRJlKe 

aTOMQB OTAa4H 8 ra30&OM noTOKe , 6t.m onMeau B 10 ' . C naM~b"
-3

TaKora Io1..CT04HHKil AocTHrHYTO 6WCTPOAC"CTBHC I 0 C M 3CD¢IeKTllB 

HOc..Tb S:C . 
B mHepaT ype OnHC8ltbl pa3f1H"4HWe KHHeMaTH4eCKa.1e cenapaTOpw: 

311eKTpoHa r HHTHwe, 3 IleKTPoCTaTH4eCKHe H KOM6HHHpOBaHH~e, Aonyc
KalOt4He 6UCT PY'~ O"lHC TKy nPOAYK TOB peaK~ "' ~ nonHor o cnHAHHA 01 

n y .... Ka 6c:,.046aPAHPY lOUtHX 4 aCTHLl. K ~HCJ1y TaKHX YCTPO~CTO O THOCA T CR 
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http:KHHeMaTH4eCKa.1e
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ril 3 0HanOfllit.:'IIHbU:! -3nel< 'T lJ0",.,rHMTH ble 11.12 J.1 :Jlle tnpOCl a -r L-'l '-l eCKHe cena 

P.1 TOPbt ' 13 14 ' . 6 bre rpO,l..lt!'.,c T DHe KOTOPblX AOCHlrael 10-1'1 c . :Jql¢leKH1B 

t-tO CTb 20-60'( , CpeAIoit KH I'KMdT~4eCK"'X t Cn a p aTOpoo Ha..,6one e W~pUKO 
tla nY4 Ke T FlIliCUIlbIX HOHOA np~MCHRnCfl \l)~nbTp CKopoclei1 SHIP l!;1,1 6. 

:)ra YC T ilHOBKd n 03Bonnel aHa n l1JHponaTb dTOMhI OTA.14H , Sbll1e T iUOLV"e 

1.13 MI1Wt!HIot nOA y r noM f 1 , 5 K l·ranp.J8nel'llotlO ncpBw,mor-o nY"lKa l<1 

~,.. eIOllv..,e Pd30POC 3.JPHJ,10BblX COCTOm"fltt~ a npcAcnd)( 20 ... Cl'Cnel-t b 

O'-lIo1CTKIo1 O J n)floll(tl 6OM6aPI\~lPYICII.4~1 X l.faCfHU 3 a9 11Cl-1T o r pa31l ~ IwIIr1R CKO

pocTe ~ Me)tl,QY ;) T I-1MH 4 ac U 'l UcU04 H l1 RApa..U1 0 r n31.&H . KO:J!MJIr1Ul1eHTbI O'-'..,c T

10 10 KI1 OT nY4K()B Ar • Kr VI Xc COC'faBnAnlo1 1OU~.• vt 10 8 COoreeT 

c rEU,!Hn o . 
C ~1c.:.T l!Ma ~rl1c qJaHH ~' R.):lep OTAr141ot C .1cnonb30aaI--IH(:.M BpeMR-npuneT

I-tlJI-1 ,..eToAlo1lu·l n(J3BomW~1 rpyGo onPCAenrHI'I ~'x Maccy (A \A - 10) 
I>t H dHCJtlIIO peril(. q.h-1!X10iHb UenO"4t<'" «-p~cnaAOB H cnOHTaHlloe AeJ1€ 

',111..' MaT(l'pI1t1CK~rO ~1 1l.t)t..4I·PI1HX JlAep . 
B .Qy6HC 0 J1L16upa rOpm, Fl,qepHblX peaKUtH1 11- ,1 3.:H:l-epWdlOll,~1-1 CT Ll AHM 

C03AilHmi rt..;lxO,aLI1CA 3neI< T pOCTilTW"'I€'CKI1~ CCM a paTOp n po~y l{ TOB FlAep 

t il..ll( p(l'aKI4~U' yCT .-lI-IOBt\LI "Hac~nHca" , flOl l 'Jnt.!t(T POC TcJ TH4ec.t<V~t cen aplI '· 

\I~1I1 p..a3Jh.' 11t·H ~1 (' a npocrpaH.C TSe T paE'KTOp~~ AeHllI:e~,HtA .lTC*tO Ef (.)TAaY~1 

.., GOM6app~,p-YIOW~ K HOHon npoHCX OI-~.H 6narOAap;" r~a:) 11 M\.IJ.1Kl Y.X 3l-tep 

I ~ II I . ' , n .;iHd411h'nb HLJ M~HhWC~ Mepc . 3.JpnnOBoro CDCTOfltIMn. 

OIJ(/,4Y K 'L.I "1:.'.IKl l ll ;' nOnLlOf""o C l1HAIH1R t. Maceo':' A ...,. A 1 J\ ~ BbI.neT atln 

\on MHUil.!IH' B tl.Jnp....1Bnl'IHUI nepB.t'-IHOrO ny4K.J C 3Hep n -1C" F. c E . A I 
I (A, II ,, ) 

rllt..· Al H A!! -M.1Ct.OBbU,: ... ..,'na HaJl~TdlOUle i1 \'1 c!CT ~nll.ol 11 flApa MlootWeHU, 

E 1 - :JHcprltA ' hlCTHll.bl , T d l·~ '1M 06Pd30M tlnfl pcaK'IHii nonHor o c m ,RHHR 

r Wtl('f1lolX. .,OHUS I... Mi3ccof, A J O T 20 AO 60 l.. RApaM.L.. MlII WEHfH (" Mac r;oi1 

A::. I Ott 0 ;t·HJUll'!I..,e t: I E 3 . 

U mll r...I-J.l r Y~.H... 17 , ltI,I9/nPM DO.ARH,A ,qaHtr~. ICOfop..e n03BOflFlIOT C 

Hll ~. T,)T(.lL...l IIUI1 H..Il,.l l lClClblO I-IrlCC' I HTblsaTb c.nct<lPbI 3apFiAOBbl)il, COC TOFlHIotJ.1 

~: Lpi!AI-01L' 311<J'-1eIJl1A 3apAAOB 6o,.-,6ap,AJ.-1PY!OUt-HX HOHOB q l ~ npoAYK"TOa 

P!...!ilK~lli1 nonHoro cm,RHIo1R q , a blIleTa~HX 113 T 8epAOM M"'UlCH~ t, 

!lHI-'4 W1lpOl<nrO t(.flacca peal<ll,l-1'" nont-toro CI1~1 A H~:R . nPOTet<a~J1 X C TR

,.. ...·n..U,\H ~IOHaM~1 c Macco~ A I O J 20 AO 611 C RI\PdMH MHweHeM C MaCC:o~ 
A:.! HAt. Be'" ·'4~lHa (HHOWt!HHA qlC,QHHX 3 Hi]4eH I-1I1 38P~AOB H3XOAI-1 rCf! 

tl y3tti(.) t-1 AYlj~mil30tH.· q Q 1 .0,9 · 1,2. 
Yr f)fJ OT KnOH~H~1R HUI-id B 3neK'rpH4ec.woM none nponOPUlltOH03neH Be

(A 1 ,A2) I 
JI1I4~1t IC (I ... 'E • c. !l(·.QooaT~llbHO, 01l1OWeH~e R." 1 A .q/ q 1, 

I:~t-IL ' H:II11C 'nlUI U{lfH Il-; r·eH" ',.)H 111111 aTONO U (IT ,ItPHi I Ubl3U ..HIIIOe 11t,: 

nVc~~:IIIlI('~1 O"'<"-'lTTt·~ rpOflnu . ltcl "u KOHIIClICItPYC'T('H t· IJOto-lull("blO TOI1

J~IlU 1 p •.JlI,IIIOII\11I 'l'Ollh lll , YCT <l IlHII UiB,lC:-,c")h Hrl IICICOTnpU;O-1 lHICcrOS1Hllli 

01 ·ojlhll, '1111 11.1 nVTII IIHH..,;l!.fIIHI .J "O~'h)D OTl-,.:1'BI . 
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r Ae " H /J 1 - y r JIb! O ll<nO I ICII~fI u r OMOB o TAat.lf.-' 1-1 49Ch14 "Y4 K o'l co

OTse T C TBeHHO, HanpHM.l!P. AnA pca KtlHH 208P b('WAr. 2n) 246 F'm, M.3K 

C ~1MYM ¢rYI1 K ~HI-1 B036Y)I(.QCHI1R I(01·0poH En-afl, • 200 M38 , OIt("prHA ,]1"0" 

MOB OTAeJ""'" E ~ 33 H3B, CPCtlIIC(' 3Ha4el'H4e 3apflJ.\03 alOMOB OTAi)lH 1 

q - 20 , l<10H09 n Y4Kil ql . 16, OT I-toweHHC yrnoD OTKJJ(lHCHHA B onet< Tp~ 
4eCl<OM non e aT~OB OT~a '-l t1 ..., ~O l'foa ny41< a 1"1 11 I ~ S ... 

Cxe Ma YCTaHOB KIoo1 " 8ac~tl1 ...ca" np...,BeAeHa Hi] p~c, J. Ccnclp.JUHR OACP 

oTAa~", OT n YI.4Ka 6oMGapA",pY~I1X 110HOB n poH3eot\L-I.' C,1 axpOMdTH4CC

KO'-;' CHcTeMoi1, C;:OCTORuteH H3 Tpt! X 3I1etnpOCTilHt ..... e CK I-1.x KOII""Cli C ilTO

poB . MilKCI1Ma.nb'·'3Ff JJ,HcnepCl-1n no 3HepntH AOCT ]..1 r aelCIl B t.PCJ\l04~H 

nnoct<oc, ~, npoXOAFuqeH 4 cpe3 BTOPOH KOHAel-ICaTOp , npo(. "pa"tclOCt llloe 

a3A CnCI1J.'Ie Tpae:KTOpl-1"L1 A/~C:P OTAa-":k 1-1 6OM6L1PAHPY~I1 X ~OHOB AOC H'I 

raC T C~ noc n e npOXO*AeH~ A 4aCT~~ 4epe3 nepBN~ KOHoeHCnTOp ... n04 TO

My 4epC:3 ABa nocneAYK)UH1X KOH/-lelotc.a Topa npO.x0AAT RApa Olf\i1'j~ . a 

OCHOB t--taR 4aCT b nepBH4Ho r o n y4u;a He n onaAae T B .1neprypy :) 1.-.)( K()H 

A eHcaTOPOB /CM.PI-1C.2/ ' Ta lH 1M o (jpa30H. r1pl-1 npoXO"'.I.l(;Hl1H fi/tcp ()T

lla l..1t1 ~1.~pC3 o TnpoH ~ rpeT"''' KO)-l/lE'HCiHOPhi AOC TJllr .-:H.!' 1 U l ABYXLTynL""

4aT aR 04 HC:1t<a OT paCCCRHH~X 4 aC 1 ~u ny~ t< ~ . 

nPUAYKTbI. o6pa:JYIO~ltecR npl1 Hcn,JpIE.'H~U-t O\.....:rI<lIX 4acTHlI 1-13 t(UM

naYH,A-flApa , EI~neTaIOT 1013 MI'IWCHI-1 8 Hf)npaBnCM]..1'" ny\,fKa OO",GilP/lKPYIO

~HX ~aCTI1~, HO C onpCA CIleHHbl", pa:aGpoc{)to\ no y rnu"" , :3Hep rl-1 lo1 H 3a 

PAAOBbI.M COCTO"HHfl"". BKna.Q B IlHCnepOIIK) y r nouoro pa cnpCOAcnCHIo':!J:r 

OIiOCHT ~cnapeHHC nt..... nu4x Lt iJC TH~ /Helh pOllbi. 11 pen Ot-lhl , Cl' - '44)C TH4~/ 
l13 t< QMnaYH,Q - FlAPa. ~ ,...HO I' Q Kp n T I-Ioe pa cceAHj,.11! [$ Bt;ute(.l DC MHweHH . 

O I~e liK'" y r noBoro p a(.n pC.4I.!"CllIo1H ~ <1BIo1C",-JT 01' M HOr ~X tlJa'<1 0poll: OT 

OOH1QWCH I-1 R MLl CC.OHblX 4 11 t C n fiOM0 .1 PA.-tPYIliU11 X I-1n MOS ].ot A,AC p i1I-1W{'HH. 

OT 41-1 Cn<1 I-1 CnLl pHBWl1X C R nt" r t<~x lt aC lh4 . TOJllU~iH hl ,..I-1WCk", , OT ~HeDr'1H 

Hdfl(.~Ta~ I-1 X ~10"OB . 8 cny4i~e peaKU "'k Tl1n" OIl. x n ) 31'0 po'lCrlpeACIle

Hl-1e :3Ha 4 ~fCnbHo YIfCC! no cpil9HeH'11() I.. pCaKUI1RMH T~nu (I lL "xu ,. 

Onl1'·~bl9ac .... af' YC T ilHOOKii npe,QHtJ3Ha4cH,a, D OC I-(OBtlOM, nnA c.cnap il U ~1H 

npo~YK TOB PCaKlJ."''i nepoor o HmiJ OIL xn ) . Cor Ilac,;Ho pac...~t.:t.:' M 

lui. . Hanp., pa 50TY 16 / . 41"OUbi aHa m'l3t.1pOBlI t b 4) Ko.nn 60.' R,.Cp 

a TAil4~, Bblt1C T a l()Utl-1x H:3 MI1LfJt:!H lot t B UUIII .. W\II/lC T ne cnY4aeB t ,O{'TIlTC) Ij HO 

lIMen:. y r on 3 aJtRaTa 13 . 
.fi ,apa OT ,Q a 4 .... ",.... eto l AOUUJ1b HO Wl-1 pO K(JC 3tieprc n t4ecKoe pacnpe~e

I1('tI'1C. t<() T OpOe u Gy CI100I1Ct-l O . rna aHblM OGpa30M , nOTepffM~ "3HCp rlo1.., 

8 croe Mt.o1lU e HH . Ilanpl1t,wp , B c. .nY4ile p~aKUI-1I1 20BPb ( 40Ar, ~n) !!<t6 Fm 
npH T Otnl.!Io11-1e ,"U1WCH'-t 0,5 Mr / cMt! BbineTCilOO.t11e aTOM.~ OTAa"4l1 J) 4tJ Fm 
OYA'YT I-1MeTb 3Hepr ~1O 0 J.l ~1ana 30He O T 33 AO 26 tbB . n OCIle npox,ollt! 

J.lClmR rpol¢HTo BOc:, $O/lbr H TO~Io'IHOH 30 Mt< 1 I ' M':!. 601' 3 T H)( a'OI~OFl 
UYAYT t.o1MeTb 3apnAuP~e COC TO~H~R q ~ 19,20 11 2 1 , 

~t<yC ", pYOl.H''Ie !)Jle,... (tt-n bI yCl allOB K I1 AOJ1J1Otbl 6Wl b paCI..I..II1TaHI::iI c y 4 C 

10M. },ka3.)HHblX AIo1anil30HOB yrnoBor o . "lHepte''''lIeCkO ..-O '" 3apflAuBoro 

pacnpeAeneHH~ aTOMoe 01~a4H . CX CMa yCTaHo6~ H B t< .n04aeT 0 ce6~ 

,Q9a Tp~nIle Ta K B[lAPynOnt. Hbl x :)Jle KT poMartt~TH bi X .nI1H3 , Ko10pe;.!e pacno

no~CHW Ha OC.., ny~ KLI 6oM6apA",pY~HX HOHOB AO ~ n Ocne CI-1C TeMbi 

KOHACH,aTopoa Ip Hc . 1 ~ 2/ . nepsblH TpHn.neT nHH3 o6ecne~HBae T 

!lxJPMl-1pOeilH l-1 e nOAxOAR~ero n pO!lK-1flR nyllKa AACP OT ,q.;:l4H Ha y .... aCT I{€ 
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PMC. I. CXeMc1. ~KcnepUMell"raJlbHoi'1 ycruuo BKH. 1 - :weKTpo
CT8TH4ecXHe. KOII,lt(!H C3TOPbl , 2 - TpUllne T bJ KBaAPynonbUblx 

3ne:KTp OMarHHT'libIX JIHII3 , 3 - P) 811l3RJ11llJ.RCR" MHmeub , 4 - 3nclC

T p OHa.rHHT n OB o p OTa n Y"'Ka 118 40 , 5 - (SIIOK Altar HOCTH KII 

n YLJ.t<:a , 6 - Ay tsneT x );S aAPynon b Hblx 3ReXTpOMarHIfTHUX nml3 , 
7 - tJJIOk pa3D,e.JleHJH I S 8 K YYMUbQ( 06'beMO D I..U1)UTO TPO Ua, 

8 - naHOpo r HI:>In MarUli l J 9 - ryp Eio"lon eKym 'lp1ihle H a COCbl , 

10 - n pHeMHo e YCTpoiicTBO. 
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too 

Pile. 2 . Ue ll T p aJl b llbie Tpae K 'J'opHIf HA ep OTP,OQH H 1I0H08 

n e pSI14HOrO nyllKa . 1 - MHtue Hb, 2 - T p ll nneTbI K03APynonb 

llblX :meXTpm·l a f'1U1 TIfJ.fX nl1H9 , J - 3I1eKT p OCT8THLJeCKlie KOH

..IleHC a 1'Opbl , 4 - ItHJH1 HA P ¢tapaJle R , 5 - npuet-Uloe YCTPoj:icTBO, 

6 - nApa O 'l'J.t.Jl IH , 7 - nCpB lt t.lllbUl nyqoK. 
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Apei1 llJa , Ha KOTOPQM paC"OIlOMCeHtl CIo1CTeMa Tpex KOHAC liC~TOPOO. 8TO
PO~1 Tplo1nne T n03Bo n ne T n onY4MTb OTHOOHenbHQ Ma roe nonepe4 HOC 
ce 4eH~e nY4Ka 31~X RACP U nnOCKOC T~ ~x perHC Tpa 4H ~, B KOTOPO~ 
pa cnonarae TCR n p HeHHOC yC TpoHC TBO /CM. pHc . l/. 

I 
B C:X CM)' yCTaHo8 KH 8XOAAT Ta K>Ke cneAYOItHe ),3 11b1: ",HweH..la R Ka

Mepa, 6noM AHa rHOcTHK H n Y4 Ka. Ay6neT KB a AP y noIlbHwx 3 neKTpOMa r 
HHTHbiX nHH 3 AnA ~KYCHPOBKH n Y4Ka Ha MHweHb , 6no K paJAen CHHR 
BaKYYMHWX 0 6 b eMOB 4HK nOT poHa H YC TaHoBK H. nY40K 60M6apAHpY~HX 
HOHOB AO nOntlAdHMA Ha MHLOO Hb npoxoAIo1T "'Cepes 3a30p AHnonbHoro 
3neKTpoHarHHTn . ~3MeHeHHeM HanpR)t(eHHo CTH n onR 8 3 TOM 3a30pe 
MOMCHO aapbH poa a Tb yro n Me*AY HanpaBneHMeM AB H*eHMR n Y4 Ka H OCb~ 
yCTa Ho BKH 8 n peAe nax OT 0 AO ~ o , 

Pac.4 e Tw ""0~·H·IO - 0 I1 H14eCKoH CHCTEMbi yc Ta H0 9 K .... " Ba c HIlHca" nposo
AHnJ.1C b no n porpaMMaM TRANSPORT..., DE CAY TURTLE , onVlcaHHblM 8 1.20,21/, 

Cor naCHO :H HM pa C4eraM,4e pe3 cenapa TOp npaKT...,4eCKIo1 6e3 nOTe pb 
MO>KHO nponYCKaTb aTOM~ OTAa4H C OTHOC HT enbHO~ A...,cnepCHe~ no 
3 HcprHio1 ..t lO% 101 B OTHocIHe.nbHOM 3 apRA090M AHana30He ±5% .. 3ro 
n03Bo nVl T aHanH3101poeaTb OKono 60% Bcex aTOMoe OTAa4101, 8~nETa~~HX 
1013 MHWeHH nOA yrnoM ±30~~a pHc . 3 nOKa3aH~ orH6a~~He n y4Ka aTO-
MOS OTAa4H AnJ:l peaK UH I1 Pb(40Ar. 2n) 246Fm. , pa c C4101TaH I-:ble no 
nporpa MMe TRANSPORT AnA AByX 3apflAoe~x cocroRHH~ . KaK BHAH O 1013 
pHCYHKa, e npOCTpaHC TBe CVlcrEMbl Tpex KOHAeHcaTopo e MO>KHO n o ny
"IHTb KBa3~napannenbHb'H nY40K RAep oTAa4H C AHa Me TpOM 6-8 CM. 
napaMc rpbI HOHHo- onrH4eCKO~ CIo1CTEMbi YCTaHOBKH "Baclltnlltca" npHse
Ae H bI B ra6m1ue, 

tM 

DIM' 

'I UUU uuu 
it«2r- -- =0I ~ , I ! nn n ~ 5 nnn 

2. 1. 

Pile. 3 . OrH6aJOlq,ue ny'u<a a 1'OMOB OTJl8'1II IVlR AByx 3apRAoDblX 

COCTOHIIWti . 1 - MJ11l1t!Hh , 2 - TPJutncThI KBoil ,cw YTIOJl bHhlX ~Jlek 
TPOM:::H'HHT lJhTX JUtU9 , 3 - n pHet-moe YCTPOHCTB O. 4 - 3 apRAO

Ho e COCTORAAe 20, 5 - sapSlAO BOC COCTomme 2 1. 
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Ta6nt1 ua 
n~paMeT lA>I '1OtHlO-()nn~eC KOH CHCTeMbi y c 1 aH06 K"" 

KO,?lwynOllb tu"e nHH3b1: 

J\nCPTypa o "M 
3qxpeKTHBMaA 1~1U1Hd 3S "M 
M..-1K01M;;JnbHbll1 ,- paIlHI.;'Hl 10 Tll/ .. 

3ncKtplo14CCkaA C"'CTCM~ : 

l"il U:lufll-l~e M(!*~ty nnac. h.HaMHt 15 eM 

3rtMPCK"TJ19Han AJ1"'I~a nnde f ~t"l 2 x '10 CM H 80 C M 

H.[IKn1ManbHoJFl HDnpnll((.'HIloc..lb '10flA 20 KB/cM 

lIa KalMAYIO nnDY nrl.)l 111 11 ~OHACltc;)TOPOO B blcoa<oe HdnpfUICI;'H .... C no 

JI,)t j. TLA C~MMCl P"I\.tHO 0 1 f) 1Jlcnb Horu uCTO~ltHKa nH1 aH~I~ . MaKCHMal'b 

IItJ(~ flanpR*CHt.1e H(l 1I1lilCJlo1HtlX .. 150 K8. KaK nOKa3anlo1 3Kcnep"'MCH 1 bI. 
- 7 4.0 

nOI1 aaKyy",c 5 ·1 n Top 11 nepB"'~HOM n),YKe Ar 1220 H'J 6, 
1n I~ Y.lCT lei, IlPOXOARIIICM 4ep\.'3 KOHACHC.:lTOp I jnet<l pH4eCKHX npo
(ic" ' 8 HI'" 8D311t1Kael. IIYl1bcalll1H 11e rO\.lu .... KQD mHiHH1F1 n o Bbl COI<OMY 

1~,:mpA}II(!."W11Q COC T.1BflFllOl !.. 5 . ~I , Y4t..'U1M 3Hcpr e, ~4ec.f(OrO pa3fi lJoca 
FlA\.· P OT "d4i1 OI~11 rll-l.l)(l ~14CCIH1 HC CKtl3b'OaJ()1 CA Ita yCllOonRx c~napa

l 11111 . 

8aH),YMH;tR CHC 1 C'Mrl YC1.'HOU KH pal.LI.4 ..,-raH;t Hill nony4eH"'C p,33IJC 
-6

)It[,l l loHl no 10 Top . KUltJPOL' u6ccne4HoacTcR nRTbl) lypGoMoneK y n fl p 

IIUMU Ha Cu C,) "-U1 c o CKOPULlblO O T K ,)4 tH1 500 Il/e Ka*JlblH. ' ItCJ6b! H36a
Ol>HbC A 0 1 napOB Haenu , KlnopbfC Mt)r~n nOnatlb 9 0 6\'('M yC"TatlOBKL-1 

tt3 u(h.CMa U'1KJ1IJ'POH~) . Mt'IoIII\Y 3TMMH AB)'MA UfibeMa MH Y' ratlOBIlt'H il 

o"l30T llrlR IlOB YUII<a l eM. Ha PUl. . I GOOK pol3AenuH.1A aaKYYMff051 CWC 1 C ft-tbi 

I ItHU\OTPO H 3 01 OO1>CMrl Y<" r.HH..HH'l1/ .. 

B yC:TdHOatu: IU ..nt1flb3ye rc.1-! BpolUJ.illOUtaRc n ML-tUHWb . OHil th1Cc.. 1.4 101 I olHil 

'o;-IKltM ofipa 3 flM, l-llOUtJ BWJ.IC:VII<'10iHb ny\~KI1 T FlHI;enbiX ~OH()O Ilianplo1Mf":· p . 
-4BCa C 3HCpr l1e'1 300 M3BI mOl' II(..Hfillocn.1O AO lO l a \.Ia('T/C . B '.U1

11.11.:111-101'1 y3ne Hcnol1b3yt!1LH ABHld'cm. C nnaBHO~ peryni1PQOKOH ~'''C

Ita o60poTOB 01" 60 AD 3000 B 1041111 . 

n oncpc.... "oc CC\.U~H &1C ny4Hol 60MUaPAHp.)IQ4HX HOHOB, nal!a(lU,&(" r o Ha 

MHWettb. Aon)l(HO 6WTb ~ 1 eM. 4TO ,aOC Tlo1racrc. R C nO""'~hl) .o.yGn c Til 

K BaAPyflonbHwx nHH3 ICM. pl1c . l/. AnA HCKnlO'~ eHH1I B0 3MO-.HOC,.. "" no
naAaHH ~ llaC'- '1U ny~Ka H,") KpaFl AeTane~ KpcnnCHHA ""1~UCHl1 HCnOflb 3 Y

IOTC11 KOPpCKTl1pytOUl.~,e Mar HIotThi 

410Gb! Iot'-KIltO''''41-1T b 0 nnoCKocTS1 MI-tW~HI-t 4CtC1 ..... U t.I nYYK.1, TPiJeKl(),nU-1 

KO TOPblX 9b1X O,ARt 3it npc.o,eJlhl nonepe4Horo C(!4CHHFI n ",aHerpoM 1 CM. 

ua nyu1 6oMoapAHPYKJl.otl1X "'OHOB OT Lt '1MttOTPOHa AO yc,aHoBK~ YCT.1Hol8

Jlf.1BaIOTC.R Aio1alll'parMb'- CHllbtlOi-i nOMexo~ AJ1R aHanl-13a RAep oTAa~H 

f<1OryT cnY)+U1Tb HOHbI nYLlf<il C JHepr Io1A,., .., Eo I ::: ~ D SO H3 B ~I C 3apRAaM~ 
q J.. :. 10. T. K. B 3T OM cl1Yliae q t/~;l- q/E,. r Ae q L1F. • 3apAA 1.1 
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3t1l'pnHI ;)TOI4t1U n ' ,,,1'111 . r U ,'tlblO y(,.l paHeHHA IIU3KO:;JHCpr-t lJI4HOl1 

coeTaDnRlOUte~ nY4K.t Ou,,,l.JilnA,, p)'~H)( '10H OB "'Cn0J1b3yIOTCR ADa A"' 

nOllbt-lbiX ""~rtIH 1tJ I KOT0l>loIt' OXUARI B tHe reMY TPa ..cnopl~pOOK~1 nyqt(,d 


OT UHKflOTPOHol K yt T,ltIOn~c, B H"'X YC,.aHaBnHO~1I0TCA .lVtil$par""bI, 


H~ nponyLK.:1tOUtUC tU.t3K03Hcprcn14HbIe ~acTHUbi ny\.fKi1 , no nporpi1M1-t-JM 


TRANSPOIH H tn_L\Y TURfl E 6wlWI npooeAet-lbi pacl.(enJ, nQK;).JaBW~W, 


410 ~HCm 1-U13KO:Jtl(.'prC"1~HW)( HOHOD nY4KiJ C Q I E 1 q}o; , nOOd 


A.:JlDtll"'X B C11'- leMY Tpex KUHACHCGlTOPOB. n peH~GlJl")JtU.1MO Mano . 


B MOA\'nbHbiX 3Kc,ncp....McfnaX fit.lncl l1CnWtdtia YC T clHOOM,J C OAHOi::' 

c rynl.!ttb() 3nI!KTpOC l al~1I.4l~CKO~ c.ellap,]4~1~ . Pa3HO(' TL nOTCIH•• ..,allo9 

H.) nna'Tult~X KOt-I,(lCHColTf.Jpa pJ.BHRnacb 1 flO KO. Bolte)'YM 8 ycraHOtu"
- 5 -1 0-7 Top np'" HcnOllb300;;J.lj.1j.1 TYPUOMfHlcKynApHoru Hol(;OCa t .13(1 r 
HOl'; n06.)1WKO.::t . 6btnLI npo~ C,Qe.·H" 3~Cnep1o'JMeHTI.oI (. Pt·I1KLlj.1el1 16 .tU)(40"". 

5n) 19\1po . nvny~leHI~ K03!lltbt.1UHe I ITW 04\1CtKH RA<'P U1Aa\H1 01 HOHUB 

n:Y'-lKcl I au H 3 IP!ftCKTlo10HOClb T paH(.nODHtDOBtH-t HAt:J) ()TA"~U1 UT Mt-1

WeHt.<1 AU nnOCKOCTl1 pen1('Tpal.l~~ 10· .. 
I\B"T )p..1 Ol.lPOf't.:llO f 6naroAilPHo,- T b npO(fJcccu&.IY 10. U. .OriJH[!<"RHY 3d 

nQCTu~t'HDC BH~'MdH~Il! K A.JHHO;' Da60Te, Il.P. , P),cHHCKoi; ~ a SbfttOllll_ 

I·lwe Ti,?JtI-fI.-t'-4cc.Koro npoCkTil YCTaHOQ K'o1 . ¢I . W.J\GA)'MIHtY - 3c.l Y4aCl t 

B I-101lt! J1btUoIX 3Kcncpio1MeHTtlx . 

n~TEPATYPA 

I .. OrlJtH!C AH IO .U. MCitCAYH~POAHoJfI WKona-eCMI1H.Clp nu ¢"'3~1Ke fR1«1 .. 
"OHOB, OHRH, A7-SJ -644, J.lytiHa, 1983. c. 55 . 

2 . Munzenberg G. el d l . l.Phys . • 1981 ,A3DO,p . I07 . 

) . Hofman" S. ct a i, Z. Phys., 1979 . A291.r.Sl , 

4 , SOl',erville l . P , '" 01 1. Phys,Rev ,. 198S. 01. p.1S01. 

S, ra"rpcK~~ I).n , " Ap . OI1RH, P7- 12S84, AyfiHa, 1979. 

6 , Cable M.D. et a l . Phys , Rev. Le t l, . 1983, 50, p . 404. 

7 .. r""opco 1\. MCII(AY dPOAH8R WKona -CC""1111ap no EJ:i.:ll1MOA~;;'( rA"'~ 


TAllllellLIX 1.1 (IHOR C RAIJ.1MJ1 101 01HTe-3y HOBhI)( :JneMeHHIR . OJ.1.A~I; 

A7-973/', Av6Ha. 1975. c . 33, 
8 . Che pigin V. I. at a l . JINR , EI5-9064 . Ouuna, 1975. 
9 , Ni tschre J.H .• t ai , Nuc l .Phys .• 1979.A37l, p.2lS. 


10 , AUSIO J. et.al Phys. Letl. ,1984, 1388,p. 369. 

II. La,,;n H, et " I Nuel , Inst r . & Meth. ,1976,137, p.I03. 
12 . Ghi o r so A. et " .. LSI. 15995. Berke l ey, 1984. 

13 , Oah l inqer M, ~I I l;uc l.lnSlr . & He th,. 1983,219,p,51l. 

II•. Eng .. II. A , Uucl. ", & Meth., 1981. IS6 , p . 4IJ . 

1 ~. Mu n ze"bt'r~ r. . cl 01' , Nue l . ln>'r . & Meth . • 1979, 161,p.65 

16 , FaU>L W. c t a l. Nu<I . lnSlr , & Meth., 1979 , 166, p.l9l. 

17 . Sh ir.kJ K. el a l . NUC I . ' nstr , & Helh., 1982, 200, p.605. 

lB . Ni,ol""v V, S. et ~I . Phys.Lctt., 1968, 2BA , p . 277 , 

19. H~IZ H.D . Rev.Mod 'h,' , 1971. 44, p.46S. 
20. Brown K.L . et ~I eRN, 80-04 . G"...,va. 1980. 
21. ~r -'Wn K.l . ~t 1\1'1, 7~ - ', Gent!vd, 1974 . 

PYKonlo1C" I . Tyn~n Ll 8 &131l~HeJ1bCtHl l'i OTAen 

, ~oh6pA 1985 r OAa , 7 

http:161,p.65
http:A291.r.Sl
http:npO(fJcccu&.IY
http:3~Cnep1o'JMeHTI.oI
http:pol3AenuH.1A
http:flanpR*CHt.1e

