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C Hn b HO T 04 H ~e y CKop HT enH 3apRmeHH~X 4aCTH~ - npOT OHOB , TRmeny X 

HOHO B ~ A Py r~x , R BnR~T C R 3~~ eKT~BHbIM CpeACT BOM nony4eH HR paA ~o

a K T ~ B HYX RAe p B W~PO KOM AHa na 30 He 3Ha4 eH~ ~ nopRAKOBoro HOMepa 
Z ~ Ma CCOBoro 4Hcna A B Kon ~4ec T Bax, AOCTaT04HY X AnR HX Ae
Ta n bHo r o HaY4e H ~R , a TaK~ e An R Hcnonb30BaHHR B Ka4eCT Be 60M
6apA Hpy~~~X yCKo pe HHYX 4a c T H ~ C 4enb~ nony4eHHR H OB ~X 3K 30T ~

4eC K ~ X RAe p. B HaCTO R~ eM c o 06 ~eHHH ~3na ra~ TCR npeAno~ eHH R no 
c 03Aa HH~ Ha ny4K e 3apRlKe HH YX 4aCTH4 c ~nb HOT 04 Hor o YCKo p~ T enR 

y CTa Ho BoK, npeAHaaHa4 eHH~ x An R ~3Y 4eHH R H y CKo peH HR pa AHoa KTHB
H~X npoA yKTo B RAepHY X p eaK~H ~ . 

1. MACC- CEnAPATOP npOaY KTOB RaEP H ~ X PEAKU~~ 

a nR BYAeneH~ R H ~AeHT~~H Ka 4 H H HccneAy eMYX pa AHoa KT MBHY X Hy K
n ~AOB WHpOKO npH M eHR~Tc R 6YCTpOAe ~ cTBY~~H e 3ne KTpOM arH HTH~ e 

Ma c c- c e na pa TOpY, YCTa HOBn eHH~e HenocpeAcTB eHHo Ha ny4Ka x 60M
6apA~pY ~~HX 4 aCT H4 . 3$$e KTMBHoe Hcn on b 30B a H ~ e Ma c c -ce napa To pa 
BO MHOrO M 3aBMC~T OT Ma r H ~ T Horo aHan M3aTopa c e napaTopa - OT e r o 
pa3pewa~~e~ c n oc06 HOC T ~ , aKc e nT a Hca , onT~4eCKO~ CXCMbl TpaHC MHC
C~H HOHOB. OA~H ~ 3 B03MO*H~X BapMaHTOB Ma r H ~ T Ho r o aHan H3aTopa 
Ma c c - c e napa To pa C AOCTaT04HO XOPOWHMH YKa3a H H ~MH B~we x a pa KTe 
p~CT H K a M~ pa c c Ma TpMBa e TCR HHme . 

Cxe Ma M a r H ~ T H o r o aHanH3aTopa 
Macc-cenapaTopa 8 n HHHH C c~ nbH O

T04HYM Y C K o p ~ T e n e M 3 a pR~ e HH ~ X 

4a C TH ~ ~ 3 0 6 pa~ e H a Ha pHc yHKe. 
Ha r HHTHblaii aHa n M3aTOp A COACP
m ~ T ABa AB y xno n ~cH~ x Ma r H~ T a, 

O T K n O H R ~ ~ H X nY40 K ~OH OB B paa 
Hble CTOpOHbI . B pa AHa nb HOM ce -re
HH ~ ny 4 Ka IB rop ~30HT a n bH o i1 nnoc
KOCT ~ I Hcnon ba yeTc R 06~ e e n pe

-\ 
06pa30BaHHe "T 0 4 Ka B T0 4KY" 
(Va = 0) C n po Me lKYT0 4 HbiM cP OKYCOM, 
B a K c~a n b H O M c e 4eH HH I no Be p THKa 
nHI - npe06pa a OBaH He " n apa n n enH 
B T04K Y" (Z z = 0) . CXe Ma npeofipa 

Cxe M3 ~ larHH THOf'O a HaJlI1 3 a TO 30 BaHHR ny4Ka HOHOB n peAno n ara e T 
pa Macc-ce n a p a To p a IIa n y'lKe ~ c n o n b 3 0 B a H H e c ~ n b H O T 04 H o ro nna3
3a p H . e H H~ X 4aC TI1U. Me HHo r o HC T0 4HHKa HOH OB S yH H

1 



Be pc a n b Ho r o Ha 3H a 4 e H ~ A C 3 M ~C C ~ O HH ~ M O T Be p C T ~ eM B B ~ A e Bep T ~  dKcenTaHC Macc-cenapdTopa paSCH ~al = ILl I 4TO AOClaT04HO AIlA 
K a n b H O ~ ~ e n ~ , $O pM ~py ~ ~e~ Kn ~ HOB~A H W ~ n Y40 K. n p ~ ~ C nO n b30 B a H ~ ~ TpaHCM~CCI1I1 CI1JlbHOT04HWX nY4KO B C 60nbW~M Ha4<JnbH ~M yrl10BblM 
T ep M O ~ O H ~ 3 a 4 H O H H O rO ~C T04 H~K a C n peA n 0 4 T~Te n b H WM B 3 TOM cnY4a e paCTBOpOM TpaeKTop~A. 

Kpy r n~ M 3 M ~ CC~ O HH WM OTBe p CTHeM He o 6 xOAHMO npe o 6 p a 3 0B a H ~ e Ha  ABa AByxnOJlIOCHblX 3JleinpOMarHI1Ta auanaa ar o pe BblllOIlHeHbl C eA~
4a n b Ho r o KOHy coo6paS Horo n y 4 Ka HOH OB B K n~ H OB H A H W ~ C n OM O~ b ~ ... HblM MarH~TonpoRoAoM, HO C p<J3AenbHblM~ 06MOTKa~\H B036YlMAeI1~R. 
3ne KTpoc Ta T ~ 4e CK HX n~ H 3 . 

ABy x n on lO c Hble MarH~ T bl ~MeIO T OAHopOAHoe n on e , n po c r o e AnR (jJOP 

M~pOBaHH R M C YC TO~4~BO~ Tonor pa ~~e~ np~ ~ 3MeHe H H~ Ma r HHTHO~ 

~HA Y K 4 H ~ . AKc ~an b HaR ~OKyc ~ pOB Ka 06ecne4 ~ Bae T C R Kpa CSWM n o n e M
 
H a Kl1oHH~X r pa HH4 Mar HHTOB . MarH HTHwA a Ha n M3a TOp HMeeT cneAY~~ H e
 

na pa a e r ou r L j , = L.?2 =2,OORO , Ll? 1= L12= O,50R o , clJ 1 = clJ2 = 90 " ,
 
£11 c: ( 22 = 23 ,8 0 , (2 1 = ( 12 = - ~ 3 , 15" . 3 ACCb IK n o n b3 0B a Hbi 06~ e 

n p ~H ATbl e 0 6 0 3 Ha 4eHHR C AononH ~nen b HblM ~H Ae K COM , YKa3bI Ba~~"1M no 

PR A KOBW ~ HOMe p M arH ~T a B aHa n ~3aTope . MarH~THW~ aHan~3aTOp HMee T 
cneAY ~~He 3Ha 4eHHR OCHOBHblX x apaK Te pHCTHK: K03~~H4HeHT A~cnepC ~ H 

a ua n a a a r o p a - ~v 2 Y01 = 2 YI) 1 ,1 Yy l != 7,7 6 , K03 c1JQ~ 4 ~ eH TYa = Y02 
OTHOC ~T enbHO~ A~c nepC M~ , onpeAenRIO~~A MaK CHMa n bHO AOC T ~*~MY~ 

pa a peura ouiy o c no c o ti noc r s , Yo lY y l=Y o I IYy2Yy l l =2 Ya2 = 7,76, K 03~epW 
4~ eHT YAenbH o A OT HOC~TeI1 b HO~ AHcnepC H ~ , T . e. OTHoc ~ T enbHo~ AHC
nepc ~ ~ , npHxoAR~ eA c R Ha eA ~ H ~4Y AI1 HHW nyTH HOH08 8 a Han~3a T o pe , 

Ya Ro/ YyL SC = 0 , 9 5 . 3 a Me THM, 4T O AnR KnaC CH4eCKo r o nony KpyroBor o 
Ma r H ~T Horo aHaI1H3 aT Op a C OAHOpOAHWM noneM np~B eA eHHw e Bwwe x a 
p a KT epHCT~KH x yme ~ paB HW COOTBeTCTB e HHO 2,00 ; 2,00 H 0 , 64 . 

n p~ OT HOC ~ Tcn bHO He60n bWOM paA~yce KPHB ~3 HW on T H 4eCKO~ oc~ 

a Ha n H3a To pa Ro = 75 CM Macc-cenapa TOp ~Mee T A~cnepC HIO, pa BHYIO 
29, 1 MM Ha 1% ~3MeH eHHR Maccw HO HOB . Ma Kc ~Man b HaR pa3pewa~~aA 

cno co6Ho CTb Mac c- c ena p a Topa, oMHA~eM aR no c ne YCTpaHe H ~ A a 6 e p pa 
4~A, AonmHa p a BHRTbCR = 10 np~ WHpHHe ~enH HC T 04H ~ KaP Ma Kc 
1 MM . YCTpaHe HHe a6e p pa4H~ BTo po r o no pRAKa o6 e cn e4 ~Ba eT C A Kp~ B~3 

H O ~ 4 eT~pex r pa HH 4 AB yxnon~cH WX Mar HHTOB , 3$ep eK T ~ B Ho Ae~CTBy~~e~ 

H3 -3a CHnbH oro pa3 n~4 H R napa MeTpOB L 1 H L2 : yC Tp a He HHe a 6 e ppa 
~ ~A TpeT bero no pAAKa AOCTHr a e TCR AononH H T enb HWM~ nnO C K ~M~ B~TKa

MH C o KTy non bHwM non e M, pa c n onom eH HWM~ Ha n I10C K ~X nOBe px HO CTAX 
n on ~C OB Mar HHTOB. 

BblCOKaR pa a peura ioiuaa cn b cofiuoc-r s a ua naae r o pa ofi e c n e u wr BblAe
ne HHe n po Ay KToB pe aK ~H ~ c HH3 KHM BWXOAOM 6 e 3 c y~ecT B eHHWx n p H
Me c eA n pOAYKTOB C BWCOKHM Bwx oAOM. 3 TOMY Ao n mHO cn o co6 CTBOB<JTb 
A~ a$p a r M~ p0 8aHHe n pOMe~Y T 04 H oro epOKyc a ny4 Ka HOHOB. 

BW COTa CT ~rMaT H 4eC K or o epO Ky ca ny 4 Ka ~OH OB Ha n pHe MH HKe Ma c c 
c e n a paT o pa , o npe Ae n Re MaA y r n o BwM pa s 6 po COM Ha4a nb HWX T pa e K Top H ~ 

110 HOB B a Kc ~ a n bHOM ce4 eH ~1H , AOJ1 ~( H a COC T1BI1T b ilZ2 ~ IZ Z2 Z I3 1 1 · R o~~ 1 = 

= l ,96 R .~ f3 ! = 0,7 CM np n il {3 = 5 · 10- ' , x a pax r ep a o a An R o 1 
nna SMCHHo r o HCTOY HI1 Ka C 3MHCCHOHHWM ~ene B WM OTBe pCTHe M. 

B XOA HO~ 3 pa 40 K Mar HI1 THOrO a H an~3aTo pa on pe Ae n n e TCA B pa AHa n b 
HO~ nnOCKOC TH WHPI1HOA ane p Typw BaK YYM Ho~ KaMe pw B Ha H6 0 n e c w ~p o 

KOM MeCTe nY4 Ka , nema ~eM np H ¢ = ~ 3 ° , B aK Cl1 a n b HOM ce4 eH ~~ 

B ~CO TO ~ ane p TYpw Ka Me p w Ha OXOA HO~ r pa H~4e a Han l1 3aTopa . n p H 
WHp~H e ane p r y pu Ba KYYMH o ~ Ka Me pbl ~r =O,5 R paA~ a nbHbl~ y r n o e o fi o 
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4epeAoBal·I~~ nonapaoc Te~ nOnlOCOB Ma rH~TOB AaeT B03'~O*li OC Tb CHH 
3HTb nOTOK MarHI1THO~ ~HAYKUHM 4cpe3 60KOBWC cToRKH MarHHTonpo
BOAa, a c n e n o e e tensao, CH~3~T b T0l111.\11HY 3T ~x CToeK aa C4 e T yCI1
neH~IR nOTOKa -repea BepXHlO1O 11 Hl1lKHIOIO 6anK~. An'" HopMan~'3al\H~ 

pacnpeAeneHI-1A xpaeaux n OJle A Hi! BXOAe 101 auxone Ma r ti HTHo r o aHd
Jl~3aTOpa yCTaHoBnCHbl MarH~TH~e WyHTbl. S -o6pa3Hoe paaMe~eHHe 

Hc:srH~ TOB B TOIl~e 3 a~~T b' npenar c r aye r npOHI1KHOaeHHIO liaI1Y4eH~~ 
\-13 30HW M~weHH B aOHY npMeMHHKa C ~ cneKTpOMeTpHYeC KO~ anna

paTYPbl. 

2	 HI\CC-CnEKTPmIETP An}l nPEU~3110HHOrO 113HE.PEHI1R
 
ATOMHblX HACC npOAYKTOB }l jlEPHbIX PEAKU ~Hl
 

~3Be CTHbl ABa Kl1acca Mdcc-cneKTpOMeTpOB. npl-1 MC HA8MWX B Il HH I1 Ii 
C yCKopl1TenAMI1 AIlA He nocpCAcTseHHoro M3MepeH~A aT OMHblX Ma cc 
paA~10aKTHBHblX HY KJl~AOB . 06 pa3YIOU1~XC A B AAe p Hbl x peaK 4~Rl\. B n e p 
BOM ~3 HI1X ()6eCne4 ~B ae TC R OTHOCI1TenbliO HeBblCOKdA paa peuraouraa 
c noc06HOCT b . n03 BoI1A~ ~aR ~3MepR Tb To n bKO p aSHo CT ~ Macc H30 To nOB 
onu o r o Xl-1 M~4eCKo ro a neneur e . BblAcne HHe XH I~ 11 4e C KOro 3n e Me HTa 
npo~a B OA H T CR B pe ayn s r a r e ce neK T~ B Hoi1 n OB c p x fiOCTHO ~ l1oH~3a 4HI1 

TOJlb KO ~eJl0 4H~X 3neMeHTOB. BTO PO~ Kna c c Mac c - cneK Tp OMeT pOB 
06ecne4~Bael pa 3 peWa ~lJ.lY~ cnoco6HOCTb, AOCTa T0 4 HYIO AnA H3Me peH ~ R 

pa 3 HOC T e~ Macc 1i306apO B paaJlH4HblX X~ M~ 4eCK~x 3 JlCMeHTOB. 
B HaCTORUlce Bpe MR nnaHHpye TcR c03Aa H ~ e Ma c c - c n eKT pOMCTp OB 

nnA npHMeHeHHR B nHH ~ H c YC Ko p~ T enRM\-I c 4 eIlb ~ 1i3MepeHHR AyG
JleTOa He To n b KO ~30To noB Ii ~306a pOB , HO H H30MepOB O AH~X ~ Te x 
*e HyKnIiAoB. Ha pRAY C KnaCC H4eC K ~MH C l a T H 4CC K HM~ aHan~3a TopaM~ 

c ¢OKYCHPOBKO~ ~O HOB no CKOPOCTIi , COCTOR~H MI1 ~3 AByxnOJl~CHOrO 

MarHIiTa Ii aneKTpocTaTli4CCKoro Ae $ n CKT Opa, npeAnOJla r a eT CA I1C
nOJlb30BaT b AHHal~li4eCK&.1e Hacc-c nCKTpOMeTpbl - paA~04ac ToT H bl i1 

~1 110HHO-4~KnOT pOHHo ro pC30Ha Hca , yc 1 yn a Kl~ ~e CTa r ~14 e C K ~"~ Macc
Cn€KTpOMeTpaM no 4 YBCTBHTeIl bHOC1H B C JleAC TB ~e I1M nYIl bCHoro xapa K
Tepa paGoT bl, HO n p eB OCxoARl1l l1e IiX no paa pewa~~e~ cnoco6HOC T ~ 

B CI~IlY ~c nOIlb30BaHIo1R MHo rHX 060POT0 8 r cae x r o pw» ~OH a B Mar

H~THOM nOne . 
AnA ~3MepeH~R a lO M H~X Mace paA~oa K T HB HWX HYKnliAoB B n~ HI1H 

C Macc-eenapaTopOM Mo~e T 6~Tb np~ Me H e H CTaTH 4 eCKH A MHoro 06o 
POTHbI.:1 Macc -cneKT pOMe1 p c $OKYC~POBt<OH ~OHOB n o C KO POCT~, n peA
no~e H H ~ A 8 I. Ha cc- c n eKTpOMCTp COCTOHT H3 AB y xnon~cHo r o 311eI< Tp O
MarH~T a C nonea 1 0pO~A a JlbHOr O T~n a Bo= Bar B"r B KnHHOBl-1AHOM 
MelKAyno l1 ~c HO M n p o MelKy TKe 11 H3 311eKTpocTaT H4ecKo r o ~ HJl~HAP~4 e

CKoro 3epKaJla C non eM Er =- EorE/ r , p a cnono~eHHwx APyr npOTI18 
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APyra ~ ~Me~~~X o6~y~ OCb C~MMeTp~~. ~OHbl BBOAR TCR B 3 n e KTpOCTa 
H~R Bwe o Ko R MX 3¢~e KT HB H oe T ~ . 3TO AenaeT npeAn04T~TenbHwM ~CT04

T~4eCK Oe 3epKanO nOA yrnoM 45 ° K ero oc~ ~ nocne OTKnOHeH~R Ha 
H~K oAHo3 apRAHwx HnH AByx3apRAHwx ~OHOB C 3¢~ eKT~BHoCTb~, ~3Me

yron 90 ° 3ne KTp ~4eCK~M noneM HanpaBnR~TCR B Ma rH~THW~ a Ha n ~ 3 a 
p R eMo~ Aec R1KClM H np04eHToB , ~ YCKop~Tenb, npeAHa3Ha4 eHHw ~ AnR 

TOp . B none MarH~THoro aHan~3aTopa ~OHW OTKnOHR~TCR Ha yron yCKo pe HMR Mano a a pRAHwx MOHOB . . 
270 ° , Aon onH M TenbHw~ AO no n Ho r o o6 o po Ta , M no cne 3Tor o nOBTo pHO OTHoc HTenbHo KOM na K THw~ KnaccM4ec K ~~ 4~KnoTpoH AnR YCKopeH~ R 
BBOARTCR B 3n e KTpOCTa TM 4e CKo e 3epKano, HO no HOB O ~ TpaeKTOp~ ~ , TR}I(CnWX ~O H OB C Ma n WM Ha4anbHWM aapRAoM, Mc non b 3Y~~ ~ ~ o6A~PKY 
c Me~eHHo~ OTHOC~TenbHO Ha4anbHO~ . TaKoe AB~meH~e nOBTopR eTCR ~O HOB B n po 4e c c e yCKopeHMR, pac c Mo Tpe H B pa60T e / 3/ . B Ta KOM 4~Kno 
HeCKonbKO pa3 , nocne 4ero ~OHW nonaAa~T Ha KonneKTO p . COBMeCTHoe r po ue 0AH0 3a pRAHble ~n~ AByx3apRAHbie ~OH bI YC K OPR~TCR B pe aouauc e}
Ae~cTB~e MarH~THoro ~ 3neKTp~4eCKoro none~ 06ec ne 4 ~ B a e T ¢OKYC~ C Tpe Tbe~ ~n~ nRTo C1 H~3we~ r a pMo H ~ KOM YC K o pR~~e ro HanpRmeH~R 
POBKY ~ OHOB no CKOPOCT~ ~ MHo rOKpaTHoe CYMM~pOBaHHe A ~ cnepr~po

BaH~R ~ OHOB no MaccaM, npO ~ 3 BOA ~Mor o MarH MTHWM aHa n M3aTopOM. 
Pac c MoT peHHe oc06eHHOCTe~ MarHMTHoro aHan~3aTopa C noneM 

TopO ~AanbHoro TMna, a ~MeHHO HaKnOHH WX B XOAHO~ ~ BW X OAHO~ rpaH~4 

nonR M MX A e~cTB ~1~ B paA~anbHO M M a3MMYTanbHOM ce4eHMRX nY4Ka 
3apRmeHHbl,x I 4aCT~4 , AaeTCR B napaxc uans aoa M n~He~HOM npM6n~}I( eH~ R X 
B pafio r e : 2.• 

KOHe 4Hoe 3Ha4 eH~e A~cnepcM ~ MarHMTHoro aHan H3aTopa no MaccaM 
BAonb Hop ManM K OC ~ nY4 Ka ~OHOB onpeAenReTCR ¢opMyno ~ YBrMaKC = 

= 1 , 3 9 r Ma KCn , r Ae r MaK C - Ma KC ~Man b Hoe YAaneHHe oc~ ny4Ka aT 
OC M C~MMeTpM~ nonR , 3KB~BaneHTH oe paA~Yc y KP~B~3HW onT~4 eCKO ~ 

OC~ B aHanM3aTopa x C Kpy r o Bo~ paBHOB eCHO~ Op6~TO~, n - 4~cno 

n po xomAeH~~ MOH aM~ 4epe3 Ma r HH T Macc- cneKTpOMeTpa. 
np~ r MaKC = 3 0 CM M n = 10, pean~3yeMwx B Macc-cneK TpOMeTpe 

C ra6ap~THwMM pa3MepaM~ aHanM3aTopa 100x100 CM, A~cnepC MR paB 
HReTCR 42 MM Ha 1% ~3MeHeHMR Ma cc ~ MOHOB. n pM w~pMH e BMpTyanb 
Horo M CT04H~Ka, B Ka4eCTBe KOTo po r o Mcnonb3yeTcR ¢OKYC nY4Ka 
~OHOB Ma c c - c e na pa To pa , paBHo ~ 0,1 MM, om ~AaeMan nocne yCTpaHeHHR 
a6eppa4~~ BToporo ~ TpeTber o nopRAKOB pa3pewa~~aR cnoc06HoC Tb 
Macc-cn e KTpOMeTpa paBHReTCR P Ma Kc = 10 5 • TaKo~ pa3pewa~~e~ c no 
C06HOCTM AocTaTo4Ho AnR ~3 MepeH HR pa 3HocT H Macc ~30M epoB HyKn H
AOB onaor-o copr a , paBHo C1 0, 1 M3B np~ A = 10 M 1 /'13B np M A = 100 . 

YCTpaHeH Me r eOMeTp~4eCKM X a6eppa4M~ BToporo ~ TpeTbero nopRA
KOB Macc-cneKTpOMeTpa ocy~ec TBnReTCR o6MoTKaMM C ceKcTynonbHwM 
~ oKTynonbHblM nonRMM, YAo6HO oacnonaraeau-u- B WMP OKO ~ 4aCTM 
KnMHOB ~AHoro Me }l(Ay non ~c Horo npoMemyTKa ~ 3¢¢eKT~BHo ACHCTBYIO~~MM 

Ha MOHW WM pOKoro B paA~anbHOM ce4 eH~~ ~ C¢OKyc~p o BaHHoro B a3~ 

MyTanbHoM c e4 eH~ M nY4Ka B MeCTe pacnO n O}l(eH~R Kopp eKT~py~~~ x 

06MOTOK. 

3 . UHKflOTPOH AflA YCKOPEH~A PAA~OAKT~BHW X HYKflHAOB 

YCKo peH ~ e paA~o aKT~BHbI X HYKn~AO B C aHOManbHWM CO O THoweH~eM 

n pOTOHOB ~ H e ~TpoHoB B RApe npeACTaBnReT ~ H T e pec AnR nonY4 eH~R 

B peaK4~R X RAep B6n~3~ rpa H~4 ~ X HYKnOHHO ~ YCTO~4~BOCT ~ , ~ B TOM 
4~cne s6n~3~ rpaH~4w cy~ecTBoBa H ~R 3neMeHTOB. H3- 3a orpaH~4eH
Horo Kon~4eCTBa paA~oaKT~BHwX HYKn~AoB, nony4aeMwx B RAepHwx 
peaK 4~R x, K ~CT04H~K Y HOHOB ~ YC Kop ~ Ten~ npeAoRBnR~TcR Tpe60Ba
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~ no AocT Mm eH~~ onpe AeneHHo R 3 Hepr~~ npoxoART 4epe 3 TOHKyD 06A M
pa~~ y~ ¢ onb r y , YBenM4~BaR cBoH 3apRA B TPM ~n M nRTb pa 3. 060ApaH
Hwe ~OHW npoAonma~T YCKopeH~e B peaoHaHc e C OCHOBHO~ 4a cToTo~ 

YCKopR~~ er o HanpRmeHMR M no AocTMmeHM~ KOH e4Horo paAMy ca BWBO
ARTCR ~3 4~ KnoTpoHa . H3BecTHbie TPYAHOCT~ 06xOACl ~OHa M~1 MCT04HM
Ka Mn ~ ~H¢n e KTopa nocne cOKpa~eH~R paAMyca Op6~TW B peaynbTaTe 
o6A~PKM , a TaKme TPYAHOCT~, 06ycnoBneHHwe np e4ecc~e~ B oceC~M
MeTpM4HoM none cMe~eHHoro nocne 06A~PK M 4e HTpa Tpa eK T op~ H ~OHOB, 

~CKnD4a~TCR n p MMeHeH~eM nnoc Koc M MMeT p ~4Hor o non R. nnocKocTb C~M

MeTpM M nonR cOBnaAaeT C nnOC K OCTb~ pa3Aena AyaH ToB , a caMO none 
YMe Hbwa e TCR no Me pe YAane HMR OT 3TO~ nnOCKOCTH An R 0 6 e cne4eH MR 
aKC HanbHO ~ ¢OKYCMPOB KM. B TaKOM nnOC KOC~MMeTp M4HO M none o6A~pKa 

HOHOB B npo Memy TKe MemAY AyaHTaM~ BW3WBaeT n poc Toe cMe~eH~e 4eHT 
pa B nnOCKOCT ~ pa3Aena, He npenRTCTBYD~ee YCK opeHM~ HOHOB M Hy}l(
Hoe BM e CTe C npeAHaMepeHHWM CMe~eHMeM Op6~TW AnR 06XOAa ~ CT04H~

Ka ~nM MH¢neKTopa. npeAHaMepeHHoe cMe~eH ~e 4eHTpa Tpa eKTopM~ 

06ecne4MBaeTCR ~nM He60nbwo~ aC~MMeTp~e~ MarH~THoro nonR, c03Aa
Ba eMO~ AononH~ TenbHwM~ TOKOBblM M 06MO T K aM~ , ~n~ aC~MMeTp~e~ yCKO
pR~~ero Ha n pR }I( e H ~ R Ha AyaHTa x . 

BTopaR r ap MoH~4ecKaR cocTaBnR~~aR MarH~THoro nonR BW3WBaeT 
Bc ero n ~Wb npaKTM4eCK~ He onaCHW~ pe30HaHC BToporo nopRAKa B pa
A~anbHOM AB ~meH~~ ~OHOB. Pe30HaHCW C BR3~ , np O R BnR ~~~eCR B a K
c~anbHOM AB~}I( e HH~ ~OHOB, TaKme He npeACTaBnR~T npa KT M4 e CKO~ onac
HOCTH ~3- 3 a CHnbHo ro pa3n~4HR 4a CTOT paA~anbHW X ~ aKCManbHWX OT
KnOHeHM~ ~ O H OB OT paBHOB eCHO~ Op6~TW . 

PaCCMOTpeHHW~ B !3 / B a p ~ a H T Kna C C ~ 4 eC Kor o 4~KnOTpOHa Mo~eT 6WTb 
AononH MT enbHO y c o Be pwe HCTBO Ba H BBeAeH~eM nHHe~HO~ Bap M a4~~ Mar
H~THoro nonR , 0 6ecne 4~Ba ~e A ~30xpOHHoe Y C KopeH~e HOHOB Ha OAHOM 
~3 AByX 3T anOB YC Kope H~R ~nM KBa3H~30xpOHHoe YCKop eHMe Ha 060~ x 

3Tana x . Tpe60BaH MR K YC KopA~~ eMY HanpRmeHM~ np~ 3TOM CH Hma~TCA 

np~ co xpa HeH~ ~ a Kc Man bHo H ¢OKYC~POB K~ . 

He06xOAMMwe pa3Me pw 4~ KnO TpOHa onpeAen MM, ~ C XOAA ~3 np~Mepa 

B03MO}l(HOrO ¢ ~ 3~ 4 eC Koro ~c n onb30BaH~R yCKopeHHWX paAHoa K T~BHW X 

HY Kn~AoB . AnA nonY4e HMA HaH60nee cTa6~nbHwx HYKn~AoB ~ 3 o6na c T ~ 

cB epxTRmenwx 3n e Me HTOB np eAcTaBnAeT ~HTepec He~ TpoHoo60ra~eH

HW~ ~30Ton cepw-5 0 . 3TOT ~3 0To n ce pw Aonme H MMeTb Ao c Ta To 4 Ho 
6 onbwoe c e 4 eH~e o6pa30BaHMR B pea K 4~ Rx ¢parMeHTa4~M TR}I(en WX RAep 
nog Ae~cTB~eM 3HepreTM4eCK~X y CKo pe HHwx 3apR }I(eHH ~ X 4acT~4 B cMny 
npoABneH~A c Ta 6~n ~a ~ pYD~ e rO Ae~c T B~R o6ono4K~ N = 28. AnR ocy
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2 5? t 511 e o ilS 
~e~ T B neH MR peaKUHM C 4' 114 4" TpeGyeTcR 3HeprMR 
HOHOB c:e pbl He Bblwe 220 113 6 ~1, f"b1 ct:pbl-50 C TaKO~ :)Hep rH e~ Moryl 

!>ITb nonY4eHbI B pC3ynbTare '1~4cnb Ho r o YCKopeH MI'l ~BYA3 a p AAH bI 

1010HOB. I'IX o6A~1pt(M H yCl<opeHHfl UJeL H13apAA14b/ l I'IOHOB Ha LlMKll0T \ 

He c paAHYCOM nonocoe 1l0J1TOP<l ",PlP"'. I If'o6xOAI'IMaA J:lJlA Y/la'l(HH 

wee l H 3 nCK T pOHOB JHeprHR HOHO U LCpbl COCTdBn ReT 7 MaB H npHot. 
oe t ae-rca ~B y X3 apfl AI1 bll~ M HOHal·II I Hd paAHyce 75 Cfo,. 

mIT EPATYPA 

1 .	 T a pa ~tnl H Ii H ASTOPCKOL ~BMAL r~nb{T~ cc. I N'107b9133 
01 20.011 8 610n uh 1q3/~. N'8 ( I 

2.	 Tapau r» H. 11. ~T~. 1983, c3. c.270'. 
3.	 Ta p d HH 1H H 1-1 . A3. 1'376, 2'J ( '2 

PY Kon MC~ nac TynMJla 0 " 3 AaTe n bcKH~ OlAen 
10 anpc n l'l 1985 r OAa . 
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B 061>eAHHeHHOM HHCTHTyTe RAePHbiX HCCileAOBaHHH Ha4a11 
BbiXOAHTb c6opHHK "KpamKue coo6~eHUR OJ1.HJ1". B HeM 
6YAYT noMe~aTbCR CTaTbl-1, COAep~a~He OpHrHHailbHble Hay4Hble, 
Hay4HO-TeXHio14eCKHe, MeTOAH4eCKHe lo1 npHKilaAHble pe3yilbTaTbl 0 

Tpe6y1011111e cpo4HOH ny6nHKa1,4HH, 6YAY4H 4aCTbiO 11 Coo6~eHHi1 

011RW', CTaTblll, BOWeAWHe B c6opHHK, HMeiOT, KaK lo1 APYrHe 
H3AaHHR 011RI1, CTaTyC O~lo11,4Hai1bHbiX ny611HKai,4HH, 

C6opHI1K 11KpaTKHe coo6~eHHR 011RI111 6yAeT BbiXOAHTb 
peryilRPHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods.' 
Accelerator s . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

TapaHTHH H.H. 
HeKOTOpble npeAno~eHHH no Macc-cenapa~HH, 
npe~H3HOHHOH Macc-cneKTpOMeTpHH 
H YCKOpeHHW pa~HOaKTHBHbiX HYKflH~OB 

PI3-85-256 

Tipe~naraeTCH BapHaHT MarHHTHoro aHanH3aTopa Macc-cenapa
Topa Ha nyqKe ycKopeHHbiX 3apH~eHHbiX qacTH~. PaccMaTpHBaWTCH 
B03MOXHOCTH npHMeHeHHH CTaTHqeCKOrO MHOroo6opOTHOrO Macc
cneKTpOMeTpa C ~OKYCHpOBKOH HOHOB no CKOpOCTH Ha nyqKe cenapH 
pOBaHHblX pa~oaKTHBHblX HYKflH~OB Anff Henocpe~CTBeHHOrO H3Mepe
HHH HX MaCC, PaCCMaTpHBaWTCff B03MOXHOCTH OTHOCHTeflbHO KOMnaKT 
HOrO ~HKflOTpOHa C BapbHpOBaHHbiM nnOCKOCHMMeTpHqHbiM 
noneM AnH YCKOpeHHff B~eneHHbiX Macc-cenapaTOpOM pa~oaKTHBHblX 
HYKfl~OB, 

Pa6oTa BblnOnHeHa B na6opaTOPHH H~epHbiX peaK~HH OHHH. 

fip enpHHT O&beAHHeHHOro HHCTHTyTa RAePHWX HCCneAOBaHHA. ny~Ha 1985 

TiepeBo~ O.C.BHHorp~oBoH 

Tarantin N.I. 
Some Proposals on Mass-Separation, 

Precision Mass-Spectrometry 
and Acceleration of Radioactive Nuclides 

PI3-85-256 

A possible variant of the magnetic analyzer of the mass 
separator on the accelerated charge particle beam is consi
dered. The possibility of using static multirevolution mass 
spectrometer with velocity focusing on t he beam of mass sepa
rate radioactive nuclides for direct mass measurement is con
sidered. The possibilities of using relatively small cyclo
tron with variation of the plane symmetric magnetic field for 
the acceleration of mass separate radioactive nuclides is con 
sidered . 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


