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BBEAEHHE 

OnpeAeneH~~ rpaH~4 HYKnoHHo~ cTa6~n bHocT~ ~ ~ 3Me peH~e Macc 

He~3 BeCTH~X RAep RBnRe TCR aKTyanb Ho~ 3 aAa4e~ AAepHo~ $~3~K~ . 

Oc06e HHO ~HTepecH~ ~ccneAOBaH~R B 06nacT~ He~TpoHoH 36~T04H~X 

ner4a~w~x 3neMeHToB, r Ae npeA c Ka 3aHHR TeopH ~ AOBon b Ho Heonpe 
AeneHHbi, v. 3Kcnep~MeHTan bHble pe3ynbTaTbi B 3 Toi1 06nacT~ ABIUIIOT

CA 4eHH~M MaTep~anOM AnA YT04HeH~A cy~ecT BY~~X npeACTaBneH~~ 

o CTpYKType RAep. npHMeHeH~e ny4KoB TAmen~x ~OHOB AnA non Y4e 
H~A HOBbiX He~3BeCTHbiX RAe p ~ ~ 3 Y4eH~A ~x CBOi1 CT B , B 4aCTHocT ~, 
n poBeAeH~e npe4~3~4~OHHbIX ~ 3MepeH~ ~ Ma c c RAep n OKa3an o nepcneK 
T~BHOCTb 3Toro HanpaBneHHA ~c cne.J:!os a H ~~ /1 - 4/ , 

Ha~6onee YAo5HbiM cnoc o60M o npeAeneHI1R Ma c c RAep RBJlAfI)TCR 
ABYX4acH14Hble p~aK4~ 11, B KO TOPblX Macca ~cC JleAyeMoro RAp a o npe
AenReTCR 113 Benl14~HbI Q pea K411 11, npI1 BOAR~e~ K 06pa30Ba H~ 1O ABYX 
KOHe 4 HblX AAep B DC HOBHOM COCTOAHI1~. BeJll1 411 Ha Q 113BJle Kae TCA ~ 3 

113MeoeH~i1 3HeprCTI1 4eCKO ro cneKTpa conpRmeHHo r o npOAYKT a 11 3
BeCTHO~ Macc~. Ha n l1 411e n~KoB B 3TOM cneKTpe CBI1AeTe Jl bCTBy eT 
0 6 o 6pa30BaHI111 KOH~4HblX AAep B o n peAeJleHHOM 3 He p re T~4e C KOM 
COCT ORHI1I1 co Bp~MeHeM m~3 H~ 6 0 Jl bWI1M, 4eM Bp eMA npOTe Ka H~A 

pe a KL\ I1I1. nOAoGHb111 n OAXOA CTaHO B~ TCA np I1 H L\l1nl1aJlb H bll~ B cnY4ae 
onpeAeneHI1A fl YKJl OHHO(:1 c Ta611JlbHOCT I1 Hel1 3B e CTHbiX AAep 11 11 3Y4e H~R 

I1X B~pTyanbHblx ~ KBa3 MCTa4MOHapH blX COCTOA HI1~, Ko r Aa per~CTpa 

LIM A caMoro M3Y4~~Moro RApa HeB0 3MomHa. 

Pea KLlI~ I1 , npl1BOAAutl1e K 06pa30 Ba HI1 1O 3 K30 TJ.14eC KI1X AAe p , 06Jla
Aa lOT c n eAY!OUIl1MI1 oco6eH HocTRM~ : 60JlbWO~ OTpl1 L\aTenb Hoi1 BenI14~ H o.::i 

Q -peaK41111 /30-6 0 M3B/ , 4TO onpeAeJlAeT Many lO Benl14MHY ~x none
pe4Ho ro ce4eH~R, ~ OCT PO~ Han p a Bn eHHOCT blO npOAYKTOB pea K4~ 11 

B n e p eAHl1e yrnbl. rAe Ben~KO ce4eH~e ynpyroro pac ceA H~A. 3TI1 

06c ToA TenbcTsa C03AalOT cepbe 3 Hbie TPYAHOC TI1 AJlR ~3Y4eHI1Sl pea K4~ ';' 
C oBpa30BaHI-1CM 31<30T~4eC K~X RAe p 11 Ha KJlaAblBalOT Jl(ec t Kl1e YCI10B~ Fl 

Ha Bbl60p 3 KC n~p:1Me HT ~nbHO~ YC TaHOB K~ AnR npOBeAeHI1R I1CC n e AOBa 
H~ ~. AnSl TaK~'>< 3KC n epl-1 Me HTO B 06bl4 HO ~CnOJlb3YIOTCR MarH~THbie aH a 
Jl~ 3 aTOPbl. KOTOp~C n03Bon AIOT 04~CTMTb CR OT 3Ha4MTenbHO~ 4aCT I1 
npOAYKTOB ~OHOBblX peaKLI~~ 1-1 n p OBeCTI-1 npe~~3~OHHble M3MepeHMA 
3 He pr e TVI'-4eCKI1X cncKTpoB 4-7 '. 

YCKopVlTenl1 TRmenblX ~OHOB nRP O\.1R\.1 BJlarOAapA BbiCOKO';' ~ HTeH
CI1BH OCT VI nY4KOB VI WVl POKOMY cneKTpy YCKopReMbix ~O HOB n peAo c TaB
Il AIOT Vl CKn10411TenbH~e B03Mo mHOC TM AnA Vl 3Y4eH~R peAK~x n po4eccoB 
o6pa30BaHI1R 3K30TM4eCKI-1X AAep. C 3TO~ 4 enblO Ha YCKop~TeIle 
Y-3 00 6~na c03AaHa YC TaHoBKa Ha Ba 3e W~pOKOAMana30HHo ro Ma r HVlT
Horo oHanl13aTOpa MCn-144 ' 8 
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3KcnE PIo1M EHTAJ1bHA,Il AnnAPATY PA 

3Kc nep~MeHTanbHaR YCT aHOBKa B~~~4aeT B ce6R MarH~TH~~ aH a 
n~3aTOp MCn- 144 co cTyneH4aT~M~ nOn~CaM~, KaMepy paCCeR H~R. 
KOnn~Ma4~OH HY~ C~CTeMY, Ae TeKTOp B ~OKanbHO~ nnOCKOCT~ MarH~T

Horo aHan~ 3aTopa /p~c.l/, a TaKme 3neKTpOHHoe 06ecne4eH~e ~ 
M~H~-3BM CM-3, C nOM~b~ KOTOPO~ npO~3BOA~T CA HaKonneH~e ~ 06
pa60TKa ~H~opMa4 ~~. 

napaMe T p~ MarH~THoro aHan~3aTopa np~BeAeHbl B Ta6n.l. 

Ta6~a 

3Hep r eTli'ieCKHH AHanaSOH E IE. 5 ,2
mal mI n 


,/.:{Hc n epcHSI D(M) 1,9 


rOpHSOH TanbHoe YBeJll-flielllle M fI'oP . 0,3 

Bep THl\aJIbJlOe YBeJllIlielilie M / nep·r. 2, 7 

OTHomeHHe AHcnep CHH K YBenH'IeIfiIlO DIM / I'OP • / 6,3 

Y rOJI OTKJIOHeHHll 'lac T1i lJ,bl [ r pa.o..J 110 . 7 

A. E / q2 	 [t13B] 80 

MaKCHMaJIbHblH pa.o.HYC 	 [M] 1,25 

TeJIeCHblH yrOJI 	 [MCp] 5 

3HeprenI'IeCKOe paSpemeHl.fe ~EIE 5 10 - 4 

50n bWO~ TenecHbl~ yron ~ xopowee 3He pre T~ 4eCKoe pa3peweH~e n03BO
nR~T ~ cnonb 30BaTb aHan~3aTOp B 3 K cnep~MeH T ax C ManblM~ c e4eH~RM~ 

o6pa30BaH~R npOAY KTOB peaK4~~ ~ npOBOA~T b npe4~3~OHH~e ~3Mepe

H ~R 3He preT~4eC K~X c neKTpOB . Ba~H~M~ RBnR~TCR Ta K~e xapaKTep~c

T ~K~ a Han~ 3 aTopa, KaK n~He~HocTb ~oKan b Ho~ nnOC KOCT~ no Bce~ 

An~He 11, 5 M/, a TaK~e n~He~HaR 3 a B~C ~ MOCTb A~cnepc~~ ~ pa3pe 
weH~R OT nono~eH~R BAon b Bce~ $oKan b Ho~ nnOCKOCT~ . 3Hep r~R 4ac 
T~ 4 onpeAenRnaCb no $opMyne: 

'E = k ( B x)2 q 21 A • 	 /1/ 

r Ae E - 3Hepr~R 4acT~4w [M 3 B] , B "P110 
3Ha4eH~ e Mar H~T Horo nonR B 60nbWOM 
3a30pe fTl , x - KOOPA~HaTa np~xOAa 

""""'HaTOp 4ac T~4bl Ha $oKanb HY~ nnOCKocTblMl. 
n V_OK q - ~OHHblj;, 3a pRA,A - Macca [a.e.M], 
>1OHOB k - nOCTORHHbl ~ K03$$1-I4~eH T.~}a'4MOHHafl 

" a H.~pa 

/' 

/' 
/' 	

PHc. l. 3Kcnep HMeHTaJIb Hall YC TaHoBK a. 
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-, PH C . 2. PesYJIh 'r aTbJ H9Me peHHH seJIH 
"c 

..--"----0 '0 I 'lHHbI K B 3aSHCHMOC TH OT SHa 'leHHR13.6 
+ f * • i I 

MarHHTHo r o nOJIH B 60JIbmOM 9asope 

a HaJIH3aTopa. 
1 "' 1••""", 
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MarHI-ITHOe none aHan~ 3aTopa B 6 onbWOM 3a 30pe ~3MepRnOC b CTaH 
AapTH~M MarH~ TOMeTpoM ill-l- 1 C T04HOCTb~ 0,01%, cxeMa cTa6~n~ 

3al.\l-1~ TOKa MarH~Ta n03BonRna nOAAep~J.1BaTb cT a6~1nb HOCT b Mar
HJ.1THOrO nonR Ha ypoBHe 10-4 B Te4eHl-l e MHorocYT04H~X H3MepeHI-I~. 
Kan~6poBKa aHan~3aTopa BAonb $oKanbHo~ nnOCKOCT~ 1-1 o npeAeneHJ.1e 
KOHCTaHT~ K npOBoA~n~c b ABYMA nonynpoBoAHHKOB~M~ AeTeKTopaMH, 
YCTaHoBneHH~MI-I B $oKanbHo~ nnOCKOCT I-I Ha paCC T ORHJ.1~ 0,5 M, Ka
n~6poBKa np0J.13BOAJ.1naCb C nOM~b~ c neKTpOMeTpl-l4eC KOro J.1 CT04HI-IKa 
a - 4aCTJ.1l.\ 226aa ,pac nono~eHHoro B $OKyc e a Han l-l 3aTOpa. 1013 J.1HTeH 
C~BHOCT'" C4eTa a - 4aCT~4 ~3BeCTHO~ 3Hepr~~ Ha 060J.1X AeTeKTopax, 
B 3aBI-ICJ.1MOCT~ OT BenJ.1 4 I-1H~ MarHJ.1THOrO nonA, onpeAenRnl-l Cb ~eHT 

POJ.1A~ nl-lKOB AnA 4 ~3MepeHI-I~ J.1 nYTeM HecnO~H~X npeo6pa30BaHI-I~ 
YT04HRn~Cb KOOPAI-IHaT~ 4eHTPOB AeTeKTopOB 1-1 1-13BneKana Cb KOHCTaHTa 
K = 13.55 + 0,0 /1. TaK KaK 1-13MepeH~R COOTHoweH~R none~ B 6onb
WOM J.1 Mano; 3a30pax aHan l-l3aTOpa nOKa3an~ He6onbw~e OTKnOHe H~R 
OT KOHc TaHrbl, Ha4~ HaA c B ~ 0,8, AnR 3TO~ 06naC T~ 6~na npOBe
Ae Ha AOnOnHJ.1TCnbHaA Kan~6poBKa aHanJ.13aTOpa Ha nY4Ke HOHOB 129Xe 
J.1 

16 0 l.\~KnOTpOHa Y-300 . np J.1 3TOM per~ CTpl-l pOBanJ.1Cb RApa OTAa41-1 
leC6+.~.~ ~3 TOHKO~ /30 MKr/cM 2/ y rnepOAHO~ MJ.1We HI-I 1-1 ~ OHOB 
160+8....7.~6 , pa cc~AHHblX Ha TOHKO~ 30nOTO~ MI-IWeH~. Ha pl-lc.2 
npeACTaBneH~ pe3ynbTaT~ 3T~X J.1 3MepeH~ ~. 

lJ.nR perJ.1CTpa4J.11-1 npOAYKTOB pe a K4~ i1 ~cnonb30BanaCb ~OHI-I3a 4 J.10H
HaR KaMepa C ceTKO~ Ip~c.3/ I Bx oAHoe OKHO 12 0 x 15 MM2/, KOTO
paR nOMe~anaCb B np~eMHY~ KaMepy aHanl-l3a Topa. AHOA KaMepbl pa 3 -
Aen eH Ha ABe 4aCTI-I. ne pB~~ Y4ac ToK perl-lcTp~pyeT nOTep~ 3He prJ.11-1 
(~E), BTOPOJ.1 - OCTaT04Hy~ 3HeprJ.1~(E). B 3a30pe Me~AY nna CTJ.1 Ha

~ 	 MI-I aHOAa HaxOAl-lnCR nponOP 41-10Hanb
HbI~ C4eT41-1K C nI-lHJ.1e~ 3aAep~K~ AnA 
~3MepeHI-IR KOOPAI-IHaTbl lx/ BAonb $0

• x b 

l 
KanbHO~ nnOC KOCT~. H~Tb C4eT4~Ka" ~ 

J 30no4eH~~ ~onbl/lpaM TOJ1I11~HO~ 30 MKM/ 
pacnona r anaCb B $oKanb Ho~ nnOCKOC 
TJ.1 cneKTpOMeT pa. KOOPAI-IHaTa 1-13Me
pRnaCb no pa3HOCTJ.1 BpeMeH~ np~XOAa 

CJ.1rHanOB Ha KOHl.\bI n~HJ.1J.1 3aAep~KI-I. 

BonHOBoe COnpOTJ.1BneHl-le nl-l H~1-I - l kOM. 

PHc .3. MOHH3a~HOHHal1 KaMepa Ii 

6nOK-cxeMa aHaJIOrOBOil :meKTpo

IlHKH. 
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3aAep)!{Ka - 1, 5 HC/r~M. K a Mepa Han o n HHn ac b napa MI1 neHT a Ha ( C & H12 ) 

M M3 06Y T a Ha(C.H10 )' Bw6 0p r a 3a o n peA enHn CH 6 0nbWMMM T OPM0 3HWMI1 

cnoc0 6 HOCT RMI1 3H1 X ra309 n pl1 ManOM A aBne HM"1, 4TO, 9 CBOIO 04e 

peA b, n0390nHno np l1MeHRTb T OHKl1e OKHa AnH BXOA Horo OKHa, 4 TO 

oco5 eH HO Ba)!{H O n p l1 perMCT p a4M"1 npOA YKTOS RAe p HWX peaK4HA C TR

)!{enWMM MOHaM"1. 3K c nepMMe HTW n pOBOAM n "1 C b npM AaBne HMM r a3a AD 

300-350 MM p T . CT . , YT O n 03Bon Rno I1CnOnb30s aTb naBc aHos~e nneHKM 

TOn~I1HO A - 2 MKM. r a30BaA CMCTeMa He I1Mena npOTOKa ra3a, OA Ha KO 

YXYAweHMfl pa3peW e~II1R He HafinlOAanOCb 9 Te4eHI1e 30 - 4 0 4 pa60Tbi 

/BpeMR ~KcnepMM~HTa/. 
KaMepa "1 Cn~TWBanaCb Ha n Y4Ke 110HOB 12 C C 3HeprMeA 8 3 M38. 

Ynpy ropacceHHHble Ha T OHKOA MI1WeH"1 "13 30nOTa "10Hbl 12c pen1CTpl1

p09a n l1 Cb np"1 Aa9neHI1M 220 MM pT. CT. ~CnWT aH"1 A A a n M cneAY~"1 e 

pe3yn bTaTbl: pa 3 p e We H"1R Anfl E", 2,1 % Anfl~E ;: 3 ,2% , AnA x "'- O,7MM. 

P a 3 peWeH"1e AnA t\E M E o npCAen flnoc b, B OCH OStIOM, yrn oBblM pa 35po

COM "10HOS npM nOnaAaH"111 9 MOH"13a4"10HHYIO KaMe p y /~ 1 ,57 . 

np~H~~n HAKonnEH~A ~ 06PA 50TK~ AAHH~X 

An fl Ha KonneHMR "1 06pa60 T K"1 3Kc nepM M~HTanbHblX AaHHblX npMMe HR 

nac b Cep"1R n por pa~~M, n03 Bon R1OU\"1 X np0"13S0A"1Tb HafinlOAeHMe OAHOMep 

HblX cneKT pos C ~ , E- 11 X-TpaKTOS, ASYMepHblX cneK T pOB \E- E. 

6E-x MJ1"1E-x, Ha Konne HMe A aHHwx AnA Ka)!{AO r O C06WT"1A Ha Ma rH "1 T

HW~ A "1C K 3 BM CM-3 B B"1ge KOAOB (~E,E. x). a T a K)!{e KOMnneKc HY IO 

Il p o r paMMY o 6 p a6oT KI1 Ka)KA OrO C05 blH1R 0 f-1 i ne , BKnI04 alO~YIO B ce 6 R 
pac 4eT nOTe p b M np06 e r OB npoAY KTOB peaK4MM, 1l0CTpoeHMe MaTp"14 

MAeHHHI>"1Ka4"111 4 aCT "14 C no cneAYIO~ "1M KOI~ T poneM 3 T Oi; MAeHTMqJ"1Ka4MM . 

AMlln "1TYA Hwe C"1rHanW 6E.E ~ x nocne KOA~ pO Ba HHR 3an"1C~BanHC b 

Ha Ma rHMTH~~ A"1CK 3 BM CM-3 . KOH T p on b 3a HaKOnf1eHHeM AaHHwx "1 

cT a6Hn bH OCTb~ 3Hcpr eTH 4e C K"1X KCln"16pOBOK o c yU\ e c TBnR n cR nyT cM BWC Be -

4HBaH I~R H3 AI1Cnf1c e ABYMep~iOro c neKTpa L\E-E. AnR nOBblweH HR 3<!> cPe u 

THBHOCTH p a 60TW 3f1CK TPOHHO-BW4HcnHTenbHoro KOMnn e K ca C nOMoU\blO 

YCT p o A cTBa " KOOPA"1HaTHbll1 wap" B cneKTpe t\E-E Bbl6Hpanacb CBeTO-

BblM KOHTYPOM 06Ilac T b, rAe AOJ1)KeH HaXOAI1T bCR I1HTepecYIO~I~11 tlac 

"130TOn "1 OCT aJ1bHWC H30Tonw Toro ~e 3neMCHTa. nocne 3Toro Ha4"1

HaIlC R l-I a6o p H;) g~c K, np"1 3TOM 3an"1Cb C06bIT"1A , COOTBCTCTBYIOU\"1X l 
M30TonaM BHe I(OHTypa, npOH3BOA"1JlaCb nl1Wb AnR OAlioro ~\3 Ka>4lAblX N , 
r Ae 4"1C n O N 3 aAa~anocb B 3aBHCHMOC T M OT CKOPOC T"1 C4eT a. C uenb~ 
110BWweH"1H 6wc T poAei1cTBMH CMCTeMW 6wn C03AaH GY$ep B naMR T~ 3BM, 

v, MHqJopMaUMR n epeAaBanac b Ha AHCK nocne HaGopa 16 6nOl<08 /KCI)!{ 

AW~ COA ep*MT 84 3-KpaTHblx C06WTHA/, a Ha A"1 c nnee BWCBe4MBan CR 

TOJlb KO 1 1113 16 UnOKOB. 

OGpa6oTKa AaHHbiX IIPOBOAI1naCb 1l0C Jl O OKOH4aH"1R 3K Cnepv1t~CHTa. 

KOHe 4 Hoiil l.\ enblO OGpu60 T I<H RBnRCTCR n OC TpOCHM C 3I1eprE' T"14CCKOro 

cneKTpa , COO T BeTcTBy~~ero MHTepe c ylO~eMY Hac "130Tony . 3TO ocy -

Llle C T BnRilOC b c n cAYIOU\.,M 06pa30/.1. 
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i-1AeHT"1cP"1K a 4 MR npo A YKTOB peaKlI ~1 "1 npo BoAMnacb C n OMo~blO H3Be CT 

HWX COOTHOWeH"1~ 9 

/\E y E' _ mZ • m/q2 _(B x)2/ E /2
nonl~ 

rAe m - Ma CCOBoe 4M c no, Z - ~ACPHWI1 3 apRA, q - 3a pRAoBoe COCTOH 

H"1e "10H a n p"1 BblXOAe 1113 M"1 WeH"1. B e nH4MHbl , BXOARUl"1e B 3T M COOTHO

We H"1H, paC C 4HTWBalOTCR H3 pe r "1C TpM pyeM~x KOAOB C nOMO~b~ KaJl "1 6 

P0 9 04HblX K03(j)¢M4Ml!HTOB, onpeAeJlAeMblX ABy MR He3 a SMCHMbIM"1 cno c 0 6a

MI1 . n e p Bwii! cnoc06 CO CTOI1 T B ~ 3Me peHMM 0 AHOMe p HWX 3 HepreT"1 4 eCKMX 

t\E 11 E)/ cneKTpos Y ilpy ro pa c c efl HHoro n Y 4Ka Ha TOHKO~ MMWe H>1. 

BTODO';; c noco6 OCflOBblBaeTCR Ha B HYTpeHHe~ Kan~6pOBKe n o ~3BeCT 

HblM M30TonaM , IlaGnlOAaeMblM B 3KCnep"1MeHTe OAHOB peMeHHO C "1c c ne

A yeMblM "130TOnOM . A nf1 3 T I1X "1 30TOnOB, I1CXOAH "13 Ma T pM 4 "1AeHT "1qJ"1 

KCl4"1"1, CTpOMnHCb n onHwe KOOPAM HaT Hwe cneKT p~, 4TO AaSaJlO 903

MO)!{ HOC Tb onp~Aen"1Tb Kan"16poSK"1 no KOO PA"1 H a Te . Aanee ~3 Ka)!{Ao ro 

Ko o PAHHaTHoro c n eKTpa Bbl6 11panMC b y3KI-1e MHT e p B anbl / 3KB"1BaneHT 

HbJe pa36pocy no 3Heprl1"1 - 0 ,5 M3B/ , a COOTBeTCT BY IOUlMe ~M 6E M 

E c n eK T pw M paC4CTW nOTepb 3He p rH~ 4aC T"111 B AeTeKTope A alOT AO

nOJl H"1Ten b HY~ 3Hep r e T I14eCKYlO Kan"16 poBKY. 

3HeprMR Enoilli ' BXOAR~af1 8 Bblpa)!{eHl1e Anfl m/q 2 paBHa 

E 6E • E , BE ~ (] MCl + oMC2 , 3/
nOIlH OKHO 

r Ae .BMCI "1 oMC2 - n OTe pM 3HB p r"1lo1 "10H a BO BxoA HOM OK He OE CKHO 
KaMepw, S nepSOM MepTBOM cno e, H axoAA~eMCR Me)!{AY OKHOM "1 t\E 

Y4 aCTKOM, .., BO STOPOM Mep TBOM c noe HaA npon OP 4"10Ha nbHWM C4eT

4 MKOM . CYMMD 3T~X TPCX COCT aBnAIO~HX nOTep b 3 Hepr "1~ c xopoweii! 

T 0 4HOCTbIO npon OPlIll0Han b Ha SenM 4 "1He t\E, "1 TorAa ypaBHeH~e / 3 

Mome T 6b1Tb npcgcTi)BneHO B B"1n e 

(1 , kl ) S.81 E, /illE n onH '

rA e K03llXP"14H~ 1 1T k I onpeAeJl ACT CA Ha OCHOBe p a c 4eTHbix nOT eOb 

3Hepr"1M B OKHV, Me l "1 MC 2. 
3 HeprMA E R Cnc) r HC)we H!1 M / 2 / A Jl A ruZ 2 BKJlIOLi aeT B ce6f1 n OT C p"1 

3HeprH"1 W)lId ~ \F..I'~ r~c 1 H 1-1[2. MC 1 11 '..,C 2 Bblp a>Ka~TCR 4e[)e3 

~E c o C8(H11~'1 K,)"!JI!>Y1 411 CHT uM"1 npOn Opl\MOHan bHO CTV1: 

E = E • (11k;! I k:l ) '\E . /5/ 

B pe3YJlb Ti'l r ~ nrW06pa30BaHI1R OCHOB~l bJX Aa HHbix nonY4alOTc n TaK 

Ha3bIBae ~~bl~ Md r P"1 l lhl "1AeH T "1¢JMKall~IH 4acT"14, M306n a)!{a~ll\"1e BblXOA 

IlPOAYKTUH 0 3~B Mr I1MOCTM OT n~paMe T poB .mZ2"1 m ' q2 . n pl1MCP T aKO~ 
Ma, PI1l\W "1ACIiHutIH I(.)ll"1H nOKa3.3H Ha pMC. 4. BHA HO, 4TO C06b1T V1H 

rpynnl1pYIQICR IJ ril1K1I, C() ()T seTCTSYIOll\'le pa3 Hbi M m, Z Vi q, "1 AO 

CT aToLlllO AClJH.!KO CiTe rUAT APY r OT A Py r a, 4 T06bl o6ecne"l"1" b Ha

Ae*rlYIO ~lAC:H r I1111'1I(.3IIMIO II1()H08 C Maccoi:' AD A:: 20 . 

Aanee Ha 310il MclT Pl-14e CBeTOOblM KOHTYPOt~ BbIA e n A(;T CA IIIH T cpe 

C Y~l1IMll Hac \-13flT!ill ~1 Y)l(.:: A nn lIero CT pO"1 T Cn KOOPA"1HaTt-lbIl1 c n eK T p . 

npaB.,nbIlOC TI, MJW" r~1I!>HKal.\"1"1 n pOBcpRer CR T aKHle n YT eM nOCl poe

Hl-1fl A n A Bbl6p<l1l1 H..Jro CBL:TOSbIM KOHT YPOM Y4ac T Ka Ha-r p l-1 4bl MAeHT "1 Qv' 
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PYlC . 4 . MaTpHl\a I1AeHTl1lpHKaUlIl1, nony~eH HaR B peaKLJ.Hl1 


14C / 158 M3B/ + 9Be • 


Ka4~~ 3 a B~C~MOC T~ EnenH OT 3Hep r~~, pacc 4~T a H Ho~ no KOOPA~ HaT

HOMY cneKTpy. r py nn~poBKa C06~T~~ C~MMeTp~YHO OCAM rOBop~T 

o npaB~nbHOCT~ o6pa6oT K~. H306pa~eH~e TaKoro B~A a n03Bo nReT OCBO
60A~l' b CA OT n~WH~X C06blTI1~, KOTopble pa3fipoca HbI AaneKO OT fil1c 
Ce KT pI1 C~. QYI1CTKa n pOBOA~TCA npoBeAeH~eM CBe TOBo r o KOHTypa. 
3 Ta onepa4~R ocofie HHo Ba~Ha B cnyyae nO~CK a OyeHb peAK~X co 
6blnl~. 

P E3ynbTA~ H3M EPEH HA 

Ha pl1 c .5 np e ACTaBneH KooPA~HaT HbI~ cne KTp ynpyro pa cceAHHblX 

nOA yrno M SO Ha TOH KO~ /40 0 MKr /cM 2/ M~weH~ 11 3 Au AAe p 14N 


6 

/3Hep r ~ A nYYKa 158,2 M3 B/ . QCHOBHO~ np~Y~HO~ yw~peH~A n~Ka 
~E/E = O, 70Z ABnAeTCR 3 H ep reT~ yeCK~~ pa 36poc nYY Kd 4~ KnOTpOHa, 
KOTOP~~ COCTaanAeT 0 , 5 1%. p~c .6 	AeMOHc T p~ pyeT a03MO~HOCT~ y c 
laHOBK~ ~ 4~KnOTpOHa Y- 300 AnA ~3MepeH~A 3Hep r~ ~ AAepH~X ypoa

10000 	 PI~ C. 5. 1(oop~HaTIIWi'1 cneKTp 

yrrp yro p aCCeRJ-I HbIX 110HOD 14 N~ .~B'2 --l 
~ I i~ I 

~ 5000 ~ I 
E; <Ii---l O)%( 1.0 9M3Bl, 

~ 
o 9 11 12 8Ir::::; 400 Be+ B - C+ Li 
u 
:s: 
T 

0 ',.......- , 

100 110 120 130 

KAHAJl 

PHC. 6 . KooPAH H aTHbli:f c rreKTp RAe p ~ 
12 C H 3 p eaKl\HH 9 Be (11 B, 12C ) , r 30 40 50 60 70 80 90 
E = 89, 0 M3B . KAHAfl 

T a6JIHl\ a 2 

~300 
x I ~ 

" 

K3B 
CTa6HJIbHO CT b Mal'HHTHOro rrOJlfl a liaJTH3 a To p a 0 ,0 1 9 

CTa6I-1nbHOC 'J'b 3Heprlll1 nY'IK a 	 .:.0, 12% +J 07 

Onpep;e JIelllle u.ell'!'"POH.I.\ a ffil Ka 	 .:.0,009% + 7 

H eorrpeAe JIelillOc1'b K i:iJ1.I16p o 13KH K OOPAI1HaTbl .:.0,08% + 75 

HeOllp ep;e.neIlHOC'I'h TOII/nHHbl MHmeHI1 +IQZ + 64 

Heonp €At!JH!IIIIOC T u ' I' OJI~HHbI MHlll eHI1 


rrpH H3~fepellllH ::JIIC ]H ' HH rrY '-lKa + 10% + 54 


OWH OK3 loC'I' IIPOliKII MaC'Hli.'r a no y r JIY .:.0, 1 % + 27 

* f eOMeTpH'le CKIII! pa3Mepbl MRlUeHH 	 4 MM + 53 

* K l-lHe MaTH'leCK ;J f( lI eOrrpep;eJI e H HOC Tb 

BHYTPII BXO;J,1I0n 3ncp TYPbl a HaJlH3aTOp a 0,5 2 +2 12 

.:.0 ,33 +278K3B 

* OWi16KH KoppenIlPYIO'l'. 
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He~ M MaCC RAep. Ha pMCYHKe npeA CTaBne H KOOPAMHaTHW~ CneKTp 
RAep 12C, 06p a 3YIOLl\M XCR B peaKL\ MM9Se (llS , 12C)8 Li . 13HeprMR 
nY4 Ka 89,0 M3 B/, TOnLl\MHa M~we HH 380 MKr/cM2. Cne KTp M3MepRn CR 
nOA yrnoM 30 + 0 , 2 6 ~ CTpenKaMH 0603Ha 4eHW paC 4eTHwe 3Ha4eH~R 
KOOPAMHaT cneKT pa, COOT BeTC T BY~Ll\Me o6pa30BaHHIO RA e p B OCHOBHOM 
COCTORHI1H H B036YlilAe HHIO ABYX ne pSblX yp08He~ B RApe BLi 1 1+ H 3+/. 
B Ta6n .2 npHseAeH SKnaA pa3nM4HblX H eonpeAene H HocT e~. SXOAR Ll\HX 
B OWl16KY o npeAene HHR cpeAHe~ 3HeprH~ AnR nHKOB. T04HOCTb B onpe 
Aene HHH 3He prHH COCTa B~na BeJ1H4HHY +0 ,33%, COOTBeT CTBeHHO T04
HOCTb B onpeAeneHHI1 Q - peaK411H H Ma c cbl 8 Li COCTa Bl1na BBnH411 HY 
- 280 K3B. 1-1 3 Ta6J1M L\ bl BMAHO, 4TO OCHOBHYIO OWI16KY B onpeAe ne Hl1 e 

Ma CCbl BHOCI1 T Heo npeAeneHHOCTb pac npeAen e HHR npOAY KTOB peaK4MH 
BHYTPI1 BXOAHO~ a nepTYPbl aHam!3aTopa. 

OAHa KO AOC Tl1 r HYTaR T04HOCTb AOC TaT04H a AnR HccneAo BaH HR B0 3
t~OlilHWX pe 30Ha HCOB B 06naC TH ner4ai:1wH x He ';n pOHOH36bIT 04HbIX RAep 
M on peAeneH~R HYKnOHHO~ c TaGl1nb HOC T ~ 3TMX RAep. npeAnona r ae TC R 
I1C n0J1b30Ba Tb :n y YCT a H08KY AllR I1CCJ1eAO Ba~fI1R RAep 4.6.6 .7H,9. 1O He. 

B 3 a KnlO4eH~e aSTOpw npl1 HOCRT GnaroAapHocTb aKaAe MHKY 
r . H .~ne poBY 3a nOCTa HOBKY aaAa411 11 npo$e c copy ~. U . Or aHe cR Hy 
3a none3Hoe 06cY*Ae Hl1e pe3yn bTa ToB pa60T w 11 e e nOAAeplilKY. 
ABT OPbl 6naroAapRT cnYliI6b1 3Kc nnyaTa41111 L\ 11KJ10TpOHa Y- 300 11 COT PYA
HI1K OB 3neKTpoH Horo OTAena 3a nOMOLl\b B o6eC ne 4eHI1M pa60 Tbi anna
paTYPw M HanMcaHHH npo r paMM. 

GeJJl)'.Il~I11)lf J\ .II. II ;llp . 13-85-535 
YC'I':ll1L1J1I\:i .l~JI" ft .\tM'~J1O::IIl!fI Macc R,IJ;ep, 

oCiJlfl'J YllllIlil X I ~ II " J \IIYAlJ ;lCTH'illblX peru<D.lIRX 
IIUII.INII 

11,1 y. : I{"[llf II 'W! V- JOO .rufp 0!iffi1 C03AaIla YCTallOBKa AIU1 1t9MC

pelmll M'II:c.: ) fl\'~ I', UnIW3YI(lUl,J1XCR B ,lJ;ByxqaC'rH'InbIX PCru<lJ,IUIX C Tl1lKe

JtbIMl! IIUIl,' ~fll, 11 11 !i fI ' ,. UlHpOKOAHana30HIlOI'O M3PHHTlioro allClJlli3UTOpa 

t-ICO-144. TI.qlllll~' I '" II I..lIII)(~Ae.rle}flfrl Macc RAep }fa nyq){c UIfKnOTpOHa 

COCTBHlUIII 1I1 :.J1lt'lItlly () , .1 M3B . npeAnonaraeTCSl IiCnOJIb30BaTb 3TY 

YCTallOlll<Y IV I II 11l: L:Jl~'HOlJilIlHR nerKHx liei'iTpOR0I130bITO'-lHhlX nAep 
4.5 .6 . 7 II, 11.10,1,:. 

PuGu I'a IIl.IIIUJIIll! l!il 11 J1a6opaTopUH 1tp,epHhlX peaK~·[ii 011111-1. 
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Belozerov A.V. at al. 13-85-535 
The Facility for Measuring the Masses 
of Nuclei Emitted in the Two-Body Heavy Ton 
reactions 

The facility on the basis of the MSP-I'14 magnetic spectro 
meter measuring the maSSPR of nlJ~ld emitLod in Lhe two-body 

heavy ion reactions is dl.'scrilwd. Thl' O, 'i Ml!V .Iccurncy in the 
mass dctl'rmination, u~ inl~ IIIl' l)I'mn of lilt' 11-300 cyclotron , 
Ii[l!, IWI'Jl nell i t!vl!d. TIll ! /';If: i , I.i l Y 14 i 11 he used Lo i nves tiga te 
llll.' liglll nt~lIlrlln-r:iI' 11 IIl1f ; I , I ~ i ~,b.O.711 . 9. IO lle . 

TIl€' illVi.~ll l. i~a lioll h"H bL'l'lI performed at t.he Laboratory 
of Nudl':I/' Ikifl ~ I ' iCllII;, .IINH. 
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