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1. BBOA B Aet1CTBVIe B na6opaTOPVIVI RAePHbiX peaK~VIt1 V130XpoH

HOrO U.HKJ10TpOHa TR>Ke11b1X VIOHOB Y-4QQ/1.2/, npeAHa3Ha4eHHOrO A11R 

YCKOpeHHR HOHOB WHpOKOrO Kpyra 3neMeHTOB AO 3HeprHH -10 M38 

Ha HYKDOH, OTKpbleaeT 60JlbUJVIe· B03MO>KHOCTH ,QilR CHHTe3a HOBbiX 

HYKJ1H,QOB VI H3y4eHHR HX CBO~CTB, ,QDR HCCI1€,QOBaHIIIR MeXaHIII3Ma 

.R,QepHbiX peaKLJ.III~, 

JlnR Bbt,QeJleHIIIFI Ill 111AeHTH¢HKaU.HIII pa,QIIIOBKTVIBHbtX HYKJ1VI,QOB, MHO

rille 1113 KOTOPbiX 6y,QyT HMeTb KOpOTKOe BpeMR >KVI3HIII VI MBJ1bte Ce4e

HHR o6pa3oBaHHR, ~enecoo6pa3HO co3,QBHHe MarHHTHoro Macc-cena

paTopa Ha ny4Ke ~VIKilOTPOHa Y-400, KOTOPbtt1 ,QOil>KeH o6ecne41-1Tb 

,QOCTBT04HO 6btCTpoe VI 3¢¢leKTIIIBHOe 0TA€J1eHV~e VICCile,QyeMbiX HYKI1VI

,Q08 OT 6oM6ap,QVIPYIO~HX 4BCHI~ VI no604HbiX npO,QYKTOB .R,QepHbiX peaK

U.IIIt1. MarHVITHblt1 cenapaTOP 6y,QeT 8blnOJ1HRTb ¢YHKU.VIH KBK KJlaCcV~-

4€CKOrO cenapaTopa VI30TOnOB C HCT04HHKOM HOHOB Ha ny4K€ 6oM-

6ap,QHPYIO~HX 4BCTHU., TBK VI cenapaTOpa 1-1 BHBJ11-13aTopa 6biCTpbiX 

npOAYKTOB fiA€PHbiX peaKU.Ht1, Bb16H8aeMbiX H3 TOHKO~ Ml-1liJeH!-1. 0CHOBOti 

YHHBepcaJlbHOro Macc-cenapaTOpa /YMC/ RBilRIOTCR ,QBa H,QeHTH4HbiX 

AHnOJ1bHbiX 3JleKTPOMarHVITa, KOTOPbte MoryT 6b1Tb HCnOJ1b308BHbl 

8 pa3J1H4HbiX eapHBHTBX no MOAYilbHOMY npHHU.V~ny, 3TO ,QOCTIIIraeTC.R 

TeM, 4TO ,QHnODbHbte MarHHTbl C eepTHKBDbHbiM HanpaeneHIIIeM M€,QHaH

HbiX n110CKOCTet1 pacnonaratoTCil nocne,Q08aTeJ1bHO O,QHH Ha,Q ,QpyrHM 

~ n!lOCKOCTb HH>KHero MarHHTa MO>KeT nOBOpa4HBSTbCFI BOKpyr 8€PTH

Ka!lbHOti OCH, C03,QaBaR C-¢opMy OnTVI4€CKOt1 OCH ycTpO~CTBa B u.e

J10M HllH S -<!JopMy. ~aMeTHM, 4TO ny40K TR>K€DbiX IIIOHOB BbiBO,QVITCR 

1113 U.HKI10TPOHa Y-400 8 ropH30HTanbHOM HanpaeneHHIII Ha ypoeHe 

450 CM OT nona 3KCnepHM€HTai1bHOrO 3ana; lo1 npOCTpaHCTBO M€>K,QY 

ny4KOM 1o1 nonoM Hcnonb3yeTcA ,QilR pa3Me~eHV~R YMC. 

2. CxeMa MOAYilbHOro 3neKTpoMarHHTa noKa3aHa Ha p~ttc. 1. 3neKTpo

MarHHT H.M€€T RPMO W -o6pa3HOro THna. 0CHOBHbte napaMeTPbi ,Q1·1nOJ1b

HOrO MarHHTa: pa,QHYC KPHBH3Hbl OnTH4eCKOti OCH R 0 • 100 CM; yron 

OTKJ10H€HHR OCH ¢>= 90°; MarHHTHOe none O,QHOPO,QHOe, a 1 = 0; MaK

CHMBJ1bHBR HH,QYKU.HR B0=1,3T; $OpMa TOPU.OB nOI110COB Tlllna npo$HJ1R 

PoroecKoro; yrnbt HaKnoHa rpaHH~ MarHHTa ( 1 = ( 
2 

= 23, 7°; 
WHPIIIHB nOJ110CHbiX HaKJ1B-,QOK tJ. f= 25,0 CM; BbiCOTa Me>KnOiliOCHOrO 3a-

30pa h= 8,0 CM. 

Ha pV~c. 1 noKa3aHbt ,Qee MOAY!lbHbte cxeMbt npeo6pa3oeaHV~R ny4Ka 

HOHOB ,QHnOilbHbiM MarHVITOM. 0,QHO H3 HHX - npeo6pa30BBHH€ Hma 
11 3S>KHraTeJ1bHOe CTeKJ10 11 8 ,QBYX 83SHMHO nepneH,QHKy11APHbiX Cel.!e

HHAX MarHJ..1Ta CO CTHrMSTIIIl.!€CKO~ nepeHHI<KOt1 nyl.!Ka npH L rf 54 CM, 
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PHc.l. CxeMa MOAYJihHOro AHIIOJihHOro 3neKTpoMarHHTa. 
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PHc.2. YMC B KaqecTBe KnaccHqecKoro 

cenapaTopa H30TOTIOB C HCTOqHHKOM HOHOB 
Ha ropH30HTaJihHOM rryq-Ke TR)f(eJibiX HOHOB: 

HI - rryqoK ycKopeHHbiX TRJKeJibiX HOHOB; 

IS - HCToqHHK HOHOB; D - p:,HrrOJibHbiH Mar

HHT; 8 - CeKCTYTIOJibHbll1 MarHHT; C - KQJI

JieKTOp. 



APYroe - npeo6pa3oeaHHe nma 11 KOH,QeHcop 11 AilR TOlle'-IHOro I-1CTo'-l
HHKa /peanbHOrO Hm1 MHHMOro/ B T04Ke L l"' 54 CM. Bee ,QpyrVIe 

HOHHO-onTI-14€CK;I-1€ xapa KT€pi4CTHKI-1 3TH X npeo6pa-30BSHII1~ paCCMOT

peHbl s pa6oTels/. 

3. Ha pHc.2 noKa3aH OAHH H3 eapHaHTOB HcnonbaosaHHR YMC 
8 KS4€CTB€ KI1SCCH4€CKOrO cenapaTOpa H30TOnOB C HCT04HHKOM 
HOHOB HS rOpH30HTSI1bHOM ny4K€ 6oM6ap,QHpy~~HX 4SCTH~. XapaK-. 
T€PI-1CTI-1KJ.1 Macc-cenapaTOpa*: K03¢$1-1~J.1€HT ,QHCnepClo1H 

H H(2) _12) (1) 
C.m = C.m + Ha A C.m ~ 1,78 
~ m:;- --m;-

YIJll-1 17,8 MM HS 1% 0THOCIIIT€Jlb HOii pS3HOCH1 MSCC tlm/m O ; 

He o6pautaeMbrli! e HYilb m1Heli!Hbrlil a6eppa~J.10HHbrli! Koa¢l¢J1.11..1lr1€HT Hrr+ 1; 
npe,Q€JlbHSR paapewa~utaA cnoco6HOCTb Rm npH pa,QHSJlbHO~ WHPHH€ 
~e1m "cTo~H"Ka "OHOB t>y 1 = 0,1 eM (t>n~t>y/R 0 ~ !Q-3 ): Rm= 

= H ~m /H...,L\n '"' 1780; ,QBS}I(Abl OTHOCHT€JlbH8fl AHCnepCHR D I •0,34; 
~ ,, re 

o6ecne~H88€TCR CTHrM8TH~€CK8R ¢OKYCHPOBK8 ny~Ka HOHOB; ¢OK8Jlb

H8R nllOCKOCTb no~TI-1 OPTOrOH8JlbH8 K OnT~~€CKO~ OCHo 

~llR HCKJl~~eHHR a6eppa~~~~~ BTOporo nopRAK8 HCnOJlb3Y~TCR 
C€KCTynOllbHbl~ M8rHHT S, pacnOJ10>t<€HHbl~ OnH1M8JlbHbiM o6pa30M 

8 M€CT€ 8KCI-18JlbHO~ nepeTR>t<KI-1 nyi..IK8, til KpyrOB8fl ¢OpM8 BXOAHbiX 

1-1 BbiXO,QHbiX rpaHH~ ,QtllnOllbHbiX M8rHHT08 /Ha pHC o 2 H€ nOK838Hd/. 

3TH rpaHH~bl 6y,QyT paCC~HT8Hbl C y~eTOM H€H36e>t<HQ~ KBa,QpaTH~HO~ 
COCT8811R~~e~ nOJlR (a 2 /0) ,QHnOJlbHOrO MarHHT8 1 KOTOpafl CT8H€T 

V138€CTH8 nOCJl€ M8rHHTHbiX H3M€P€HH!Ii o ~Jlfl B03MO>t<HOCTtll nOC11€AYIO

~e~ peaJ1H38\..IHH 3TO!Ii ¢opMbl rp8HH~ TOPL.40Bbl€ 48CTH nOJl~CHbiX Ha

KOH€4HHKOB MarHHTa Bbln011H€Hbl K8K OT,Q€JlbHbl€ Cb€MHbl€ 311€M€HTbl. 

npeA€11bHbllli yrllOBO~ aKcenT8HC ny~Ka I-10HOB 1 onpe,Qellfi€Mbllli Wltlpi-1HO~ 
non10ca, I'!! a 

1
= 0,2 pa,Q, peanbHblill - I'!! a 

1
"" 0,1 pa,Q. 

4 0 PaccMOTPeHHbllli eap1-1aHT YMC c HOHHbiM I-1CTO'-IHII1KOM sHe ny4Ka 

6oM6ap,QYIPYIOL4HX ~aCTI-11..4 MO>t<€T 6b1Tb VICnOJlb3088H ,QJlfl BbiCOKO~ye

CTBHT€11bHOrO Macc-cneKTP8JlbHOrO 8H8Jll-138 YilbTP8M8JlbiX KOJ11111..1€CTB 

npHMece~ e B€14€CTee, HanpHMep, npH noHcKe ,QonromHBYL4HX ceepx

Tfl>t<€11biX 3Jl€M€HTOB 8 npVIpOA€, ,ll11fl ,QOn011HHT€Jlb HOM Ol..li-1CTKH OT 

Hepery!lfiPHbiX ¢OHOBbiX YIOHOB 8 3TOM nyl.lK€ npeAnOJlaraeTCfl nepe-

38PRAK8 YIOHOB Ha napoeo~ CTpye B M€CT€ 8KCI-18JlbHOM nepeTfl)f(KH 

nyl..lKa M€*AY MarHI-1TaMl-1 D 1 1-1 D 2 • 

So np111 noeopoTe .Q~>monbHoro MarHHTa 0 2 Ha 180° eoKpyr eep

THKa.nbHO~ OCI-1 C -¢opMa OnTHI.l€CKOIIi OCH npeo6paayeT.CR 8 S -¢opMy, 

npH 3TOM P€8JlH3Y€TCR 6e3,Ql-1CnepCI-10HHbllli eapH8HT MarHI-1THOrO 

* CMbiCll 1-icnonbayeMbiX o6osHal.leHHH eM. s pa6oTe / 4/. 
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YCTpoi::tCTBa: 

H - H(2) 
L\m - L\m H

(2)A(1) 
+ a ~ =0, 

m-; ffio" mo (2) 

TSK KSK B 3TOM CllyLiae H ~ 
0 

npoTHBononomH~ no 
SHaKy. 3TOT eapHaHT YMC MomeT 6~Tb HcnonbaoeaH nPH rnofianbHOM 
l.1CCileAOBSHHH BCeH COBOKYnHOCTio1 npOAYKTOB RAepHbiX peaK'-'HH, 
HMe~~HX WHPOKHH cneKTp Mace, HanpHMep, peaK4HH MHOrOHYKnOHH~X 
nepeAS4 npH CTOJlKHOBeHHH CllOmH~X AAep. 8 4SCTHOCTH, TSKSA 
KOH4eHTPS4HA HYKllHAOB MOmeT 6~Tb none3HS AllA nocneAY~~ero Ae-
TeKTHPOBSHio1A AOllrO)t{HBYutHX caepxTA>KeJ1biX 311eMeHTOB no -KHHeTI-1-
4eCKHM xapaKTepHCTHK~M OCKOJlKOB AelleHHA HS ny4Ke nerKHX 6oM-
6apAHPYIOli.\HX 4SCTJ.1L/5 7. 11HTepean MSCCOBbiX lii-1CeJ1 YIOHOB, KOH4eH
Tpl4pyeMbiX 8 OAHOM MeCTe KOfllleKTOPS, f1A/A 0 ':0J 15% •. 

6. AnA HCT04HHKS HOHOB C KOHYC006pa3HOH 
~eH n~6oH ,QpyroH yron nosopoTa MarH~Ta D2 
c ~3MeHReMoH A~cnepcHeH H 6-m oT 1 , 78 AO 

$opMoH ny4Ka aoaMo
OT 0 AO 180 ° 

0. npl-1 B3SJ.1MHO 

nepneH,Q~KYilRpHOM 

,QiilcnepCHR H 6-m 
~ 

m; 
pacnono~eH~~ 

pasHa 1 ,54 
M€A~aHHbtX nnocKOCTeH D 1 H D2 
/86% OT MaKCHMaJlbHOH/ ~ OCy~ecT-

BJlR€TCR ,QOnOJlH~T€JlbHaR AHCKp~M~Ha~~R no HanpaBJl€HJ.1~ Cilyt.laHHbiX 
8 pa,QHaJlbHOi1 nnOCKOCT~ D 1 HOHOB 3a Ct.l€T HX K0!111HMat.p .. H1 Me)f{
noJliOCHbiM 3a30p0M. /D2 /3TOT npHH4Hn HCnOJlb3yeTCR Ha Macc-cena
paTope 3MCHAnT~ 16 /. 

7. Ha pHc.3 npe,QcTasneH sapHaHT YMC c HCTOt.lHHKOM HOHOB Ha 
sepT~Kanb~npasneHHOM nyt.lKe 6oM6ap.QHPY~~HX t.laCTH4. Pa6oTa 
Ha BepTHKBJlbHOM nyt.lKe n03BOJ1HT HCnOJlb30BBTb B KBt.l€CTBe MHW€Ht.1 
t.1Jlt.1 CTOnopa npO,QYKT08 R,Q€PH~X peaK4t.1i1 rOPt.130HTSJlbHO pacnOJlQ
>K€HHble pacnnasneHHbte seutecTaa, )f{H,QKOCT~ HilH nopowKi-1. TaKHe 
MHW€HH B H€KOTOPbiX Clljt.lBRX 6y,QyT €,QHHCTB€HHO peailH3Y€MbiMH Ha 
nyt.lKe YCKOpeHHbiX TR)t(€Jlb1X liiOHOB 60J1bWOH i11HT€HCHBHOCTH /,QO 
100 MKA/. MHweHb HilH cTonop H3 pacnnasneHHoro ae~ecTea HilH 
HarpeToro MenKo,QHcnepcHOHHOro nopowKa Mo>KeT o6ecne4HTb 6onee 
BbiCOKyiO CKOpOCTb AH¢¢ly3Ht.1 H ,Q€COP61.4HH npO,QYKTOB fi,QepHbiX peaK-
4Hi1. ~OCTt.1)t(J.1MBR paapewaiO~aR cnoc06HOCTb 8 3TOM CilYt.lae B ,QBB 
paaa HH>Ke, t.l€M ,QJlR BBPHBHTa, OnHCSHHOrO 8 n.3. 

8. Ha pHc.4 npe,QcTaaneHa HOHHo-onTH4ecKaR cxeMa YMC .QilR 
cenapa4HJ.1 ~ BHB11H3B npo,QYKTOB HeKOTOPbiX 3K30TJ.14€CKJ.1X R,QepHbiX 
peBK1.4Hi1; npOT€KBIO~HX 6e3 ~3MeHeHHP HJlH C H€3HB4HT€JlbHbiM H3-
M€H€HH€M HBt.lBJlbHOro HMnYilbCB. K 4HC11Y TaKHX peaK1.4Hi1 OTHOCHTCR, 
HanpHMep, peaK4HR pa,QHB1.4HOHHOrO 3BXBBTa TRmenoro ~OHB, KOTO
paR, KBK noKa3aHO 8 pa6oTe/7/, nOKB e~e 3KCnepHM€HTBilbH0 H€ 
Ha6JliO,QBilaCb. 
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-PHc.3. YMC B Ka~ecTBe KnaccaqecKoro cenapa

Topa H30TOTIOB C HCTOqHHKOM HOHOB Ha TiyqKe 

60M6ap~HPYID~X qaCTH~ C rOpH30HTaiTbHO pac

rrono~eHHOH pacrrnaaneHHoH, ~AKOH HnH nopom
KOBoH MMIUeHblO: Q- KBap;pynOTibHb:rJI MarHHT • 
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PHc.4. YMC KaK aHarrH3aTop npop;yKTOB 
;K3QTHqeCKHX H~epHb~ peaK~HH - peaK~HH 
pap;Ha~HOHHOrO 3aXBaTa TH*enoro HOHa 
H np;epHoro 3cPcPeKTa ,[l)Ko3ecllcoHa: T- ToH

KaH MHmeHh; d - KpyroBaH p;Ha¢parMa. 



Ae~cTe~e YMC 8 3TOM cny4ae noRCH~M Ha KOHKpeTHOM np~Mepe cenapa~~~ ~ ~AeHT~¢~Ka~~~ KOH€4Horo npo,qyKT8 B03MO~HO~ peaK
~~11! 

40Ar + 
18 

50 Ti- 90 Zr + x, , 
22 40 y 

r,qe X - Y~CJ10 ~cny~€HHbiX y -KeSHTOB • 
CornacHo Mo,qem1 cn~FIHI-lR cno>KHbiX RA€P/s/ onT~MallbHa.FI 3HeprHR ~OHOB i~Ar cocTaBn.FieT Eopt= 250 M3B 8 na6opaTopHoH CHCTeMe. npH KpaeBOM CTOJ1KHOB€H~YI paCCM8TpHBa€MbiX FIA€P o6paayeTC.FI .FIAPO ~Zr C M~H~MSJ1bHO B03MO~HOH 3H€PrY1e~ Tennoeoro B036Y~AeH~FI E th = 20 M38 1.1 C KpYITH4€CK~M no BXOAHOMy KSHany yrnOBbiM MOMeH

TOM E = 75n. 3Ta 3HeprHR eoa6Y}f(A€HHFI CYL1.1€CTBeHHO MeHbwe, 4eM 
3HeprHR eoa6y}f(,qeHHR I Eth =58 M3BI KoMnaYHA-RAPa c E-o. o6pa-3YIDII.teroc.FI npl-1 3HeprHH 60M6ap,q~PYIOL11HX 48CTH~, pSBHO~ BbiCOTe 
KynoHOBCKoro 6apbepa I B = 112 M3BI. TaKoe OTHOCHTenbHO xonoA
Hoe, CHJ1bHO Bpa!J.(SIOL1.1€€C.FI R,qpO HM€€T nOBbiW€HHYIO BepORTHOCTb ,qe
B036y>K,qeHHFI nyTeM 3MHCCHH H€CKOJ1bKHX y-KeaHTOB 6€3 1-lCnYCKSH~FI HeHTpOHOB. 

nocne pa,qHa~~OHHoro aax8aTa 3HeprHR oT,qa4H !~zr 6y,qeT 
COCTSBJ1FITb Ey = 110 M38, a ero paBHOB€CHbl~ HOHHbiH 3SPFIA co-
r nacHO ,qaHHbiM pa6oTb/91 q Zr "" 25 3neMeHTapHbiM aapR,qaM. PaeHoeeCHbl~ HOHHbl~ aapR,q aproHa nocne npoXO>KA€HHFI MHW€HI1 6y,qeT pa
B€H npe,qellbHO 803MO~HOMY 3apR,qy; qAr = 18, n~ paBeHCTB€ 
HMnyllbCOB Itt HSHA€HHOM pa3Jl~41t1H aapR,qOB ( 0 =- eeO = if= O,.::S) 
nHHe~Hoe pacXO)f(A€HJ.1e HOHOB Ar H Zr e nnocKOCT~ Kpyroeo~ AJ.1a¢parMb1 d COCTSBHT B~pTyaJ1bHO 1 ,78·100·0,28 =50 CM, Pa,qi-1SJ1bHb1H pa3M€P CTHrMSTJ.14€CKO~ nepeTFI)f(KYI ny4Ka nPOAYKTOB peaK~~H B 3TO~ )f(e nnocKOCTJ.1 Mo~eT 6b1Tb paseH 0, 05 eM. 3Ta senJ.14HHa nony4eHa np~-1 ycnos~H npe,qeap~TeJ1bHO~ TpaHc<!JopMa~J.1J.1 nyl!Ka KBSAPYnOilbHbiMI-1 MarH~TSMH QiQ 2 Q3 no THny pacW~p.FIIOJJ.\€rOCFI T€Il€CKOnJ.14€CKOrO npeo6paaoeaHJ.1R 6ea Y4€Ta 3HepreT~llecKoro paa6poca 1-1 np~-1 aKCJ.1anbHOM 3MJ.1TTaHC€ H30XPOHHOrO 1..4HKJl0TpOHa D,z.D,z~ 30,0 MM" ~ ,3 Mpa,q. 3TO Aa€T XOpOWI-1€ ycnoB~R ,qnR 04J.1CTKH npo,qyKTOB peSKL4HJ.1 OT 6oM-6aPAHPYIOUIJ.1X llaCTH~ nepeoH cTyneHbiO D 1 cenapaTopa. BTopaR cTy
neHb De o6ecne4HT AOnOilHJ.1T€J1bHYIO Olii-1CTKY OT CllY4Si1HbiX J.10HOB. BcR CHCTeMa TD

1D
2

Q
4

Q
5

C o6na,qaeT e IlHHe~HOM npYt6nJ.1-~eHYIYI YI30AJ.1CTSHTHOCTbiO TpaeKTOPH~: J\1},. 0 COrllaCHO HOHHO-OnTYI-4€CKO~ cxeMe; Aa ~a 1 Mane 1.13-aa ManOCTH 11a 1. no3TOMy B03MO}f(Ha ,qononHHT€IlbHaR AHCKpHMYIHai..4H.FI.~OHOB no epeMeHI-1 nponeTa, KOTOpaFI B€CbMS 3$$€KTJ.18Ha, €CllJ.1 y4€CTb, 4TO AllFI HOHOB Ar 
l'.v no OTHOW€HHJO K HOHSM Zr 8""--.- = 1, 25. vo 

9. ApyraR eoaMo>KHaR ,qnR Hccne,qoeaHHR 3K30TH4ecKaR peaKL4HR -3TO R,qepHbl~ 3¢¢eKT AJ:Koae$coHa HilYl ycJ.1Il€HHaR nepe,qa4a HeCKOilbK~x 
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nap HyKnOHOB OT OAHOro ceepxTeKy~ero ~AP8 K APYrOMYo Ha eoa

MQ}I{HOCTb TaKO~ peaK~l-1lr1 6bln0 Bnepeble 06paUJ.€HO BHlr1MaHI-1€ B pa-

60T€f10/, HO AO Clr1X nop, HaCKOilbKO HaM \113B€CTHO, H€ 6bii10 nOnbi

TOK 3KCneplr1M€HTanbHOrO ee H86.fl10A€Hlr1·fl. 

DerKO nOK838Tb, ~TO np1r1 ~eHTpa.nbHOM CTOnKHOB€Hlr1\11 ABYX 6J1t-13-

Klr1X no Macce flAep At"" A2, conp08<D}I{Aa€MOM nepeAa4eYI OT A 1 
K A2 He6onbWOrO ~111cna n (n ""1,2,3) nap HYKI10H08 VI 8biA€Il€Hlr1-

eM 3Heprt-1VI Q, VIMnyi1bC Bbi6VITOrO flApa A4 6YA€T onpeA€Ilf!TbCfl 

C TO~HOCTbiO AO M8J1bfX 8€J1lr1~lr1H nepeoro nopfiAKa C.fl€AYIOIL\eJII ¢opMy

.no~: 

P P n-m Q 
4 ~ I (1+ --+ --), 

A 2 2E 1 

rAe P1 VI E 1- VIMnynbC 14 3Heprt-1~ 6oM6aPAVIPYIOW.€YI ~aCTVI~bl B na6o

paTOpHoi1 CI-'ICTeMe; m- pa3I1111~lr1e e Maccax At 1-1 A 2• Bblpa)t(eHHoe 

~~~~cnoM nap HYKI10Hoe: A 1 = A2 +2m· 

~3 ¢OPMYilbl cneAyeT, ~TO TOilbKO npl-1 pe30HaHCHOYI nepeAa~e, 

TO €CTb npt-1 Q,.,Q 1-1 n =ffi, H€T pa3.fl\114\11fl M€)t(AY lr1MnyJ1bCaM\11 6oM-

6apAV~PYIOW.ero \11 Bbi6VITOrO VIOHOB. npl-1 CTOJ1KHOB€H\11lr1 Halt160J1ee ner-

KiriX 1-13 ceepxTeKy4~r~x flAeP Sn + Sn pa3HI4~a e lt1Mnynbcax 6yAeT 

onpeA€IlflTbCfl 8€J11-1414H8MI-1 

.9._ = -0,005. 
2E 1 

,llnfl 143MepeHlt1fl 3ToYI paaHI4~bl YMC ny~we 14cno.nbaoeaTb KaK cneKTpo

MeTp noTepb 3Heprl4111/11~ ,lln1=1 3Toro eMeCTo Alr1aQ>parMbl dfpl4c.4/ 

AOil)t(Ha 6b1Tb ycTaHoeneHa TOHKafl MI4WeHb T. C~t~cTeMa Q 1Q 2Q 3D 1D 2Q 4Q 5 

111MeeT HO= 0, 1r1 no3TOMY 6oM6apAlr1PYIOIL\lr1e HOHbl onoea, HeaaeHC\11MO 

OT Ha~ailbHOrO 3HepreT!rl~eCKOrO paa6poca,6yAYT $OKYCVIPOB8TbCfl 

e OAHOYI T04Ke KonneKTopa C.'BTopafl cTyneHb ycTaHOBKH npoaHa.nlr1-

3HPYeT Bb161r1Tbl€ H3 MHW€HH flApa /e TOM ~\11CJ1€ H ynpyro Bbi6\11Tble/ 

C paapeweHlr1€M ~P/P "'"2·10 - 4. ,llono.nHiriT€JlbHafl lrfA€HTlr1¢HK8~\11fl P8A\110-

aKT\11BHbiX nPOAYKTOB peaK~Irllrl ,ll)t(03€Q>COH8 803MO>t<Ha C nOMOW.biO {3- 14 

y -cneKTpOM€TP08, YCTaHOBJ1€HHbiX 38 KOJ1J1€KTOPOM • 

10. ,llnfl cenapa~lrll4 1r1 ~r~cc.neAOBaHV!fl npOAYKToa peaK~\11~ nonHero 

c.n\11fiHI-1fl, conpoeomAaeMbiX 3MHCCV~eYI HYKI10HOB, YMC MO)t(eT 6b1Tb 

~t~cnonb30BaH KaK raaoHanonHeHHbiYI Macc-cenapaTop I 1 '?/.HOHHo-onTH

~ecKaR cxeMa s 3TOM cny~ae noeTOpReT aapHaHT, npeAcTae.neHHbiH 

Ha Plr1C.4, C TeM IlHWb CYW.€CTBeHHbiM OTJ1144HeM, 4TO npl-1 3TOM HC

nOI1b3Y€TCR A\11Cnepr~r~pyl0w.HH sap!r1aHT c S -o6paaHot1 Q>opMoH onTI-1-

~ec KOH OCY1. 
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