


1. BBEAEHHE 

3Kcnep!-1MeHTbt / 1·4/ , B KOTOpbtX noily4eHO yKa3aHI-1e Ha He06bt4HO 60ilb
WOe Ce4eH!-1e B3ai-1MOAeHCTBI-1fl flAePHbtX $parMeHTOB BbtCOKOH 3Hepri-11-1 
C Be~eCTBOM, i-1HI-1~1-11-1POBaill-1 I-1HTepec K npo6JleMe Cy~eCTBOBaHI-1fl 

"aHOMailOHOB 11
, BnepBbte B03HI-1KWI-1~ B OnbiTaX C KOCMI-14eCKI-1MI-1 Ily4aMI-1 

e~e e cepeA!-1He 60-x roAoe 16"71, Pa6oTa 111 BbtnonHeHa Ha ny4Kax 
1 

0/2,1 raB/HYKil./, KOTOPbtMI-1 06Ily4ailaCb flAepHafl 3MYilbCI-1fl. npo
CJle)l(i-1Baili-1Cb BTOpi-14Hbte $parMeHTbt C 3aPflAaMI-1 3 S Z S 26 B yrne 
() S 0, 1 paA 1-1 c 3Hepri-1eH E F 2 1 raB/HyKil. 3aPflA Z onpeAeilflilCfl 
C T04HOCTb~ ~1, Macca $parMeHTa OCTaBailaCb Hei-13BeCTHOH. 4aCTI-1~bt 

npocJle)I(I-1Baili-1Cb AO I-1X B3ai-1MOAe~CTBI-1fl 1-1111-1 AO BbtXOAa 1-13 3MYilbCI-10H
HOH cTonKI-1. CTpOI-1IlOCb pacnpeAeileHI-1e Ha6Il~AaeMoro 41-1Cila $parMeH
ToB C 3aPflAOM Z no paCCTOflHI-1~ X OT nepBI-14HOH 3Be3Abt ~N z (x) /~x. 
3Ta $YHK~I-1fl, ycpeAHeHHafl no eceH Ha6n~AaeMoH rpynne 4aCTI-1~, noKa-
3aHa Ha PI-1C. 1 . nyHKTI-1pHafl KPI-1Bafl Bbt41-1CileHa no $OPMYilaM 

~N z(x) /~x 

-b 
Az = Az 

/1/ 

A = (30,4 ± 1.6) CM ; b = 0 ,44 ± 0,02 /2/ 

nyTeM ycpeAHeHI-1fl no z. napaMeTpbt e /2/ nony4eHbt no I-13BeCTHbtM 
AaHHbtM o noilHbtx ce4eHI-1flX B3ai-1MOAeHCTBI-1fl ycKopeHHbtx I-10HOB c 3MYilb
CI-1eH. 0TKilOHeHI-1e 3KCnepi-1MeHTailbHOH KPI-1BOH OT paC4eTHOH B o6IlaCTI-1 
X < 374 CM aBTOpbt 06DflCHfl~T Haill-141-1eM y BTOpi-14HbtX $parMeHTOB 
aH~MailbHOrO /nOBbtWeHHOro/ B3ai-1MOAeHCTBI-1fl C Be~eCTBOM 3MYilbCI-11-1. 
B 4acTHOCTI-1, AaHHbte MO)I(HO o6DACHI-1Tb, npeAnono~I-1B, 4To e noToKe 
BTOPI-14HbtX $parMeHTOB 1-1MeeTCA npi-1MeCb B KOill-14eCTBe 6 % aHOMailbHbtX 
4aCTI-1~, AilA KOTOPbiX .\ = 2, 5 CM. AnA HOpMailbHbiX $parMeHTOB Tz "' 
"' 1 0 CM. 

Pa6oTbt 12•31 BbtnonHeHbt c noM~b~ AAePHOH 3MYilbCI-11-1 Ha ny4Kax 
40 Ar, 66 Fe C 3Hepri-1AMI-1 2 1-1 1 raB/c/HyKilOH. no MeTOAI-1Ke 1-1 pe3yilb
TaTaM OHI-1 aHanori-14Hbl pa6oTe 1 11 , 

3$$eKT noBbtWeHHOH AAePHOH aKTI-1BHOCTI-1 11~HbtX 11 $parMeHTOB HarilAA
HO AeMoHcTpi-1pyeTcA $yHK~I-1eH A(x). 3ToT napaMeTp $OPMYilbt /2/ no 
onpeAeileHI-1~ He 3aBI-1CI-1T OT Z, n03TOMY 4epe3 Hero YA06Ho Bbtpa31-1Tb 
cpeAHI-1H npo6er BCeH COBOKynHOCTI-1 $parMeHTOB: 

A (x) = I .\ z (x) N z (x) z b I I N (x) • 
z z z 

rpa$1-1K $YHK~I-11-1 A(x) 1-13 pa6oT 1 1•21 npi-1BeAeH Ha PI-1C. 2. Bi-1AHO' 4TO 
B o6JlaCTI-1 X S 2 CM $parMeHTbt i-1Me~T noHI-1)1(eHHbtH npo6er. 
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PHc.l. KoJIHtreCTBO !lJparMeHTOB B ga
BHCHMOCTH OT paCCTOHHHH OT nepBHtr
HOH 3Be3,[1bi. IIyHKTHpHaH KPHBaH -
pactreT, PHCYHOK B3HT H3 pa60Thl 

111 

PHc. 2. IIapaMeTp A (x) !l>opMynhi I 2/ 
KaK lPYHK~HH paCCTOHHHH OT nep
BH'<HOH 3Be3,[1bi, Ao = 30,4 - 3Ha
treHHe, TIOJiytreHHOe H3 TIOJIHblX ce
treHHH B3aHMO~eHCTBHH C 3MYJibCHelJ: 
nepBH'<HblX HOHOB, CnJIOII!HaH KpH-
BaH - pac<reT B npe~nono~eHHH, 

32 

21 

24 

'<TO ~OJIH aHOMaJibHblX !lJparMeHTOB ~ 20 

6%, a HX cpe~HHH npo6er COCTaB
JIHeT 2,5 CM/1/, 

/lo 

10 20 

B 6 /3/ pa oTe CAenaHo e~e OAHO ~HTepecHoe yTsep~AeH~e: aHoMa-
n~H ~C4e3HeT np~ 3Hepr~~ nepB~4HhlX ~OHOB 1 r3B/HyKn. He Ha6nD-
------ -··-··--··- --- ~---··-··--- - ~ ~ ,..., ................. ,. _ .......... ~ .. .,,,, ................. ,... ....... ' ........... ...., ......... 

6 /4/ Pa OTa BhlnonHeHa B nB3 OHRH c nOMO~b~ 2-MeTpOBO~ nponaHo-
80~ KaMephl, 3KCnOH~posaHHO~ ny4KOM 12C /4,2 r3B/c/HyKn./. HsMepe
Hhl Ce4eH~H B3a~MOAe~CTB~H BTOp~4HhlX $parMeHTOB C Z = 2+5 C npo
naHOM B o6naCT~ npo6eroB X ~ 7 CM. T04HOCTb ~3MepeH~~ COCTaB
nHeT 10%, ,l.J,nH $parMeHTOB Z = 5+6 Ce4eH~H OKa3biBaiOTCH Ha 10 +15% 
BbiWe Ce4eH~~ COOTBeTCTBY~~~X HAep, nony4eHHbiX OT YCKOp~TenH. 
nocTpoeHbl TaK~e pacnpeAeneH~H ~N/~x. Kp~Bble AnH z = 2+5 npeA
CTaBnH~TCH OAHO~ 3KCnoHeHTO~ BO see~ Ha6n~AaeMO~ o6nacT~ 
0 < x < 21 CM. Kp~saH AnH z = 6 ~MeeT ysen~4eHHhl~ HaKnoH s o6-
nacT~ 0 :S X ~ 6 CM, OAHaKO aBTOpbl 06bHCHH~T TaKoe noBeAeH~e Me

TOA~4eCK~M~ np~4~HaM~. 

CoTPYAH~4ecTso 2-MeTposo~ nponaHoso~ KaMepbl npoAon~aeT pa6ory 
no AaHHO~ TeMe. Ha ysen~4eHHO~ cTaT~CT~Ke noATBeP~AeH~ pesynb-

/4/ TaThl pa60Thl . 3aper~CTp~poBaHhl y-KBaHThl, KOTOphle MOryT 6hlTb 
aCCO~~~posaHhl C nepB~4HO~ 3Be3AO~ ~n~ CO BTOP~4HhlM~ $p&rMeHTa
M~ /8/ 

2. HHTEPnPETAUHII 3KCnEPHMEHTAnbHblX ,l.l,AHHbiX 

Hs ony6n~KosaHHhlX AaHHhlX cneAyeT, 4To s penHT~s~cTcKo~ RAep
Ho~ $~3~Ke sosH~Kna secbMa ~HTepecHaR npo6neMa. PRA He3aB~C~M~X 
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3Kcnep~MeHTOB AaeT yKasaH~e Ha cy~ecTsosaH~e aHoManbHhlX penHT~
s~cTcK~x $parMeHTOB, KOTOp~e s6n~3~ POA~TenbCKO~ 3Be3A~ ~MeiOT 
Heo6~4HO BhlCOKOe ce4eH~e B3a~MOAeACTB~H ~n~ pacnaAaiOTCH C spe-

MeHeM ~~3H~ -1Q-
11

c. 
B n~TepaType o6cy~AaeTcR HecKonbKO MexaH~3MOB sosH~KHoseH~R 

aHoMan~~ 191 : 
- $parMeHThl pO~AaiOTCH B COCTOHH~~ CO CKPhlThlM ~BeTOM. 3Hepr~H 

sos6y~AeH~H y 3T~X r~noTeT~4ecK~X c~cTeM, cornacHo TeopeT~4e
cK~M o~eHKaM, AOn~Ha 6b1Tb 6onbwe 100 M3B, a o6 ~x pasMepax H~-
4ero He ~3BeCTHO /lO/ 

- nneHeH~e ~BeTHhlX KBapKOB ~ rn~OHOB MO~eT 6hlTb He a6coniOT-
HhlM saKOHOM np~poAhl· KsapK /~n~ rn~oH/ Mo~eT oKa3aTbCH s co
cTase HAPa, HO sa npeAenaM~ HyKnoHHO~ o6ono4K~. TaK~e $parMeHTbl 
MOryT ~MeTb nl06ble 3K30T~4eCK~e CBO~CTBa Ill/, B 4aCTHOCT~, OH~ 
MoryT HecT~ AP06Hhl~ saPHA· CornacHo 3TO~ T04Ke speH~R, cneAyeT 
soso6Hos~Tb no~cK 4acT~~ c AP06HhlM sapRAOM, pacnpocTpaH~B ero 

Ha HAePHhle $parMeHThl. 

3. nOCTAHOBKA 3A,l.l,A4H 

Tpe6osaH~H K MeTOA~Ke ~ annapaType 

,l.J,nR peWeH~R npo6neMhl aHOManbHhlX $parMeHTOB He06XOA~MO C03Aa
H~e MeToA~K~ ~ annapaTYP~. nossonHIO~e~ ~ccneAosaTb RsneH~e 
r ><nnniiiPlA rTrlT~CT~4eCKOA T04HOCTb~ ~ no HeCKOnbK~M napaMeTpaM: 

- 3aB~C~MOCTb OT 3Hepr~~ nepB~4HOrO ny4Ka; 
- 3aB~C~MOCTb OT Z $parMeHTa; 
- 3aB~C~MOCTb OT xapaKTep~CT~K nepsor.o B3a~MOAe~CTB~R /rny-

6~Ha HeynpyrocT~, nepeAaHHhlA ~Mnynbc $parMeHTY ~ AP·/; 
- BhlnonHeH~e no~cKa pacnaAoB $parMeHTos; 

~ccneAOBaH~e co6~T~~ C BhlCOKO~ KpaTHOCTbiO B3a~MOAe~CTB~H 
c ~enbiO npocneA~Tb CYAb6Y aHoManoHa snnoTb AO ero ocTaHoBK~. 

Tononor~R co6hlT~~ 

A. Ce4eH~e Heynpyroro ssa~MoAe~cTB~R HAeP 

~ BhlXOA ¢parMeHTOB 

,l.l,nR AanbHe~w~x pac4eToB Mbl ~cnonbsyeM cneAYIO~~e xapaKTepHble 

Ce4eH~H Heynpyroro B3a~MOAe~CTB~R RAeP /tel: 

a In ( 12C, 12C) = 840 M6 

np~ 3Hepr~~ 4 r3B/c/HyKn. 
0THOC~TenbHbl~ B~XOA $parMeHTOB B ~rfe () ::; 0, 07 np~ 12

C npo
naH-B3a~MOAeACTB~~ np~BeAeH s ra6n.1 4 . B cTaT~CT~KY sKnl04eHhl 
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TOnbKO CTpMnnMHroa~e 4aCTM4~, AnR KOTOP~X p ~ 3 r3B/c. Hx cpeA
HRR MHO~eCTBeHHOCTb COCTaBnReT 3. 

Ta6mn-1a 

z 

BbiXOA «lJparMeHTOB C sapH,!l;OM Z H HMilYJlbCOM p ::::_ 3 fsB/ c. 

ilonHoe 'l:Hcno nsaHMop;eii:CTBHli N = 3700 

2 3 4 5 6 

N z 6140 2892 645 517 481 329 

6. Yrnosoe pacnpeAeneHMe ¢parMeHTOB 

11004 

0CHOBHaR 4aCTb 6~CTp~X ¢parMeHTOB o6pa3yeTCR KaK 4aCTM4~ -
Ha6n~AaTenM. CpeAHM~ yron 3MMCCMM AnR HMX MO~Ho 04eHMTb no ¢op
Myne 

e = P r /p. 13/ 

rAe pf - npoeK4MR MMnynbca ~epMM Ha nnOCKOCTb, HOpManbHY~ K ny4Ky, 
P- nPOAOnbHbl~ MMnynbc 4aCTM4~· HaaecTHo, 4TO p~ AnR npoToHa 

oaseH 120 M3B/c. flnR dloarMeHTa c Maceo~ rn_ MMnvnbc: <l>eDMM MnwHn .. 
04eHMTb M3 COOTHOWeHMR 

/4/ 

KOTopoe CnpaBeAnMBO B KanenbHO~ MOAenM RApa. 
CpeAHM~ nonepe4H~~ MMnynbc AnR Heynpyroro HyKnoH-HyKnOHHoro 

B3aMMOAe~CTBMR COCTaBnReT pin = 370 M3B/c, nposaaMMOAe~CTBOBaB
WMe 4aCTM4bl nony4a~T cpeAHM~ yron 3MMCCMM 8 in = pin I p. HeKOTOPble 
XapaKTepH~e yrn~ 3MMCCMM npMBeAeH~ B Ta6n.2. npeAnOnaraeTCR, 4TO 
nepBM4HOe RAPO MMeeT MMnynbC 4 r3B/c/HyKn., a ¢parMeHT~ MMe~T 
npOAOnb~~~1 MMnynbc Pp = Ap"4 r3B/c, rAe AF- 4MCno HyKnoHOB BO 
¢parMeHTe. 

B. KonM4ecTso 4aCTM4 a co6~TMM 

HHTepecy~~ee HaC C06~TMe COCTOMT M3 ABYX MnM 6onee 3Be3A. 
CpeAHee 4MCno ny4e~ B KOHyce 0,1 paA OT OAHOro B3aMMOAe~CTBMR 
COCTaBnReT 3. Bee 3TH 4aCTM4~ nORBnR~TCR OT ¢parMeHTa4MM ny4-
KOBOrO RApa 12 C. 

no AaHH~M pa6oT /13/, npM B3aMMOAe~CTBMM MOHa 12 C C 3HeprMe~ 
4,5 r3B/HyKn. C nerKMM RAPOM 3MYnbCMM B KOHyce 10+90° B na6. 
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Cpep;HHe yrJibl 3MHCCHH 8, pacC'l:HTaHHbie no «lJopMynaM I 3/, I 4/, 
H Cpep;HHe OTKJIOHeHHH 'l:aCTH~ OT OCH IlyqKa r 1, fS 
Ha paCCTOHHHHX f1 = I CM H fs = 3 CM OT nepBH'l:HOI'O 

B3aHMop;eii:CTBHH. 3KCilepHMeHTa.JlbHble p;aHHbie 8 3KCll • 

B3HTN H3 pa60TN~3/ 

qaCTH~I 8 /pap;/ 8 3Kcn. I pap;/ r 1 /MKM/ r3 I eM/ 

6Li 0,012 0,0127 120 3,7 

a 0,015 0,0144 150 4,5 

p 0,030 0,020 300 9,0 

p (inel) o, 100 1000 30 

CMCTeMe, B cpeAHeM o6pasyeTCR 6s M g-4aCTM4. 3TO AOCTaT04HO 
6~cTp~e 4aCTM4~, KOTOp~e MOrYT 6~Tb saperMCTPMPOBaH~ cpeACTBaMM 
3neKTPOHMKM /HanpMMep, nponop4MOHanbH~MM KaMepaMM/. OHM AaAYT 
MH$OpMa4M~ 0 KOOPAMHaTaX M APYrMX xapaKTepMCTMKaX M3Y4aeM~X 
co6biTM~. TaKMM o6paaoM, co6biTMe M3 ABYX acco4MaTMBH~x aae3A 
6yAeT MMeTb B cpeAHeM 6 6~cTp~X 4aCTM4 B Y3KOM KOHyce BnepeA 
8 $0,1 paA M 12 6~cTp~X 4aCTM4 B KOHyCe 10-90°. 

4. 3KCnEPHMEHTAnbHAR YCTAHOBKA 

1. 0CHOBH~e npo6neM~, C KOTOP~MM CTanKMBa~TCR 3KCnepMMeHT~ 
no nOMCKY aHOManOHOB, CBR3aH~ C H3MepeHMeM 3aPRAa ¢parMeHTa, 
a~a~aa~~ero BTOPM4Hoe aaaMMOAe~cTaMe. Heo6XOAMMO TaK~e OTAene
HMe B3aHMOAe~CTBM~ MCCneAyeMoro ¢parMeHTa OT B3aMMOAe~CTBM~ co
npoBO~Aa~~MX ero HyKnOHOB M nerKMX RAep - npOAYKTOB nepBM4HOrO 
B3aMMOAe~CTBMR. 

AnR onpeAeneHMR aaPRAa ¢parMeHTOB M oT6opa co6~TM~ c KpaTH~

MM B3aMMOAe~CTBMRMM M~ npeAnaraeM MCnonb30BaTb 4epeHKOBCKOe 
Many4eHMe. AnR npoapa4HO~ nnacTMH~ Ton~MHO~ f c K03$¢M4MeHTOM 
npenoMneHMR n 4MCno ¢0TOHOB N <PM yron 4epeHKOBCKoro M3ny4eHMR e 
Aa~TCR ¢opMynaMM 

N ¢ "" 500 f z2 sin2 8, 

/51 
cos e = 1/fJn. 

4Mcno $OT03neKTPOHOB, C06MpaeM~X ¢3Y, COCTaBnReT 

!61 
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rAe f 1 - KBaHTOBbl~ BbiXOA QJOTOKilTOAa, f 2 - 3$QJeKTVIBHOCTb c6opa 
cjJoHoHoB Ha QJOTOKaTOA· An~ z = 5, f = 0,5 eM, n = 1 ,42, ~ = 0,98, 

f 1 = 0, 1 VI £ 2 nop~AKa eAVIHVIL.Ibl nony4aeM Nqd'"1 0 3 • CTaTVICTVI4ecKa~ 
T04HOCTb onpeAeneHVI~ Z OAHVIM C4eT4VIKOM OKa3biBaeTC~ AOCTilT04HO 

• 22N " BbiCOKOVI: HanpVIMep, An~ ~APa 1o e uz ~ +0, 15. 3Aecb npeAnonara-
nacb 6nVI3Ka~ K eAVIHVIL.Ie 3QJQJeKTVIBHOCTb cseToc6opa oT VIOHa VI HVI 3 -
Ka~ 3QJQJeKTVIBHOCTb c6opa cseTa oT o-3neKTpoHos. An~ co6n~AeHVI~ 
3TVIX ycnOBVI~ He06XOAVIMO Bbt6paTb n TaK, 4T06bl (J 6bln HeCKOnbKO 
6onbwe yrna nonHoro BHYTPeHHero oTpa}l{eHVI~ (J' =arcsin 1/n. 4e
peHKOBCKoe Vl3ny4eHVIe o -3neKTpoHos Vl3-3a WVIPOKoro yrnosoro pac
npeAeneHVIR 6yAeT 8 3Ha4VITenbHO~ Mepe nOKVIAilTb nnaCTVIHY VI cy
~eCTBeHHO He YXYAWVIT 3aPRAOBoro pa3peweHVIR npV16opa. 

Ba}l{Hb!M 3neMeHTOM ycTaHOBKVI RBnReTCR aKTVIBHaR MVIWeHb, COCTQR
~aR Vl3 HecKonbKVIX AeCRTKOB 4epeHKOBCKVIX c4eT4VIKOB. Ton~VIHa nnac
TVIHw Ka*AOrO C4€T4VIKa -0,5 CM. B3aVIMOAe~CTBVIe ny4KOBoro RAPa 
VlnVI cjJparMeHTa B i -oM C4eT4VIKe MVIWeHvt 6yAeT OTMe4eHO 3Ha4VITenb
HO~ pa3HOCTb~ CVIrHanoB a i-1- ai+ 1 B ABYX C4eT4VIKaX i- 1, 
i+ 1, (a 1_ 1 /a1+ 1 = z 2/2 z~). 3AeCb z- 3apRA nepBV14Horo ~APa, 

k 
a • 

zk - 3aPRAbl BTOPV14Hb!X penRTVIBVICTCKVIX 4acTVIL.I. HanpVIMep AnR peaK-
12 c 11 ' l.IVIVI 6 + A -+ 5 B + p ... VIMeeM cKa4oK cVIrHana a 1 I a I+ 1 = 36/26, 

4TO nerKO perVICTpVIpyeTCR, ecnVI VIMeTb B BVIAY Bb!COKOe z-pa3pewe
Hvte. AHanorVI4Ho BwAenR~TCR see BTOPV14Hble B3aVIMOAe~CTBVIR. Ha 
pvtc.3 AnR Vlnn~cTpal.IVIM swwecKa3aHHoro npeAcTasneHw pe3ynbTaTw 
MOAenVIposaHVIR aMnnVITYAHoro pacnpeAeneHVIR cVIrHanos 4epeHKOBCKVIX 
C4eT4VIKOB B cny4ae, KOrAa naAa~~ee RAPO B AeBRTOM C4eT4VIKe 
B3aVIMOAeVICTByeT C oopa30BaHVIeM QJparMeHTa C 3ap~AOM Z = ~; no
cneAHVI~, B CBO~ 04epeAb, B 29-M C4eT4VIKe nepeXOAVIT B ~APO C Z = 8. 
PeaKL.IVIVI 6e3 vt3MeHeHVI~ z RAPa TVIna Z+ A~ z +X He 6YAYT 3ape
rvtcTpV1posaHw CTOnKo~ Vl3 OAHVIX TOnbKO 4epeHKOBCKVIX c4eT4VIKOB IAo
nR TilKVIX C06b!TVI~ He npeswwaeT 10%, CM. Ta6n.1/, OAHaKO BKn~4eHVIe 
B COCTilB annapaTypbl KOOPAVIHaTHb!X AeTeKTOPOB n03BOnReT V13y4aTb 
VI 3TVI C06biTVIR. 

3aMe4aTenbHO~ oco6eHHOCTb~ npeAnaraeMoro YCTpO~CTBa RBnReTCR 
ero n04TVI nonHaR He4YBCTBVITenbHOCTb K MeAneHHb!M VI CVInbHO VIOHV13VI
py~~VIM BTOPVI4Hb!M npOAYKTaM, a TaKme nOHVI}l{eHHaR 4YBCTBVITenbHOCTb 
K penRTVIBVICTCKVIM 4aCTVIL.IaM, KOTOpb!e 3Ha4vtTenbHO OTKnOHVInVICb OT 
OCVI ny4Kil. 

HccneAOBaHVIe B03MO*HOCTVI Vlcnonb30BaHVI~ 4epeHKOBCKVIX c4eT4VI
Kos C TOHKVIM nnOCKVIM paAVIaTOPOM AnR VI3MepeHVIR 3aP~Aa cjJparMeHTOB 

6 /14/ n npoBeAeHO B pa OTe • ony4eHHaR Ha ny4Ke penRTVIBVICTCKVIX RAep 
22Ne ' 
10 AVICnepCVIR aMnnVITYAHOro pacnpeAeneHVIR AnR paAVIaTopoB V13 
nneKcVIrnaca npVIBeAeHa Ha PVIC. 4. AnR paAVIaTopa Ton~VIHO~ !'!. = 
= 0,5 CM OTHOCVITenbHOe CTaHAapTHOe OTKnoHeHVIe aMnnVITYAHOrO pac
npeAeneHvtR cocTasnReT -7%. AnR 3aPRAOBoro pa3peweHVIR npVI z = 10 
nony4aeM oz = 1/2 za A "'0, 35. 3Toro y>xe AOC TaT04Ho AnR Bblnon
HeHVIR 3KCnepVIMeHTa no nOVICKY ilHOManOHOB, XOTR senVI4VIHil oz 
= 0,35 B -4 pa3a 6onbwe TeopeTVI4ecKoro npeAena, Bbi4VICnReMoro 
no cjJopMynaM /5/, /6/. 
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PHc.3. HnnwcTpa~HH aMTinHTygHoro pacnpegeneHHH cHrHanos 
~2 qepeHKOBCKHX cqeTqHKOB TIPH TipOXO~eHHH qepe3 HHX Hgpa 
lONe. B 9-M H 29-M cqeTqHKaX TIPOHCXOAHT nocnegoBaTenb-

PHc.4. nHcnepCHH aMTiflHTYAHOro 
pacnpegeneHHH KaK ¢YHK~HH TOn~
Hbl pagHaTopa qepeHKOBCKOrO H3-
nyqeHHH /MaTepHan pagHaTopa -
nneKcHrnac, HMnynhc Hgpa HeoHa 
pc = 4,2 r3B/HyKn,/. 0TKphlThle 
TQqKH nonyqeHbl C t!>3Y-85, 
3awTpHxoBaHHaH - c DVP-56. 
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CxeMa YCTaHOBKVI noKa3aHa Ha pV1c.5. 0Ha pacnonaraeTcR Ha sw
BeAeHHOM ny4Ke RAep. nponOPL.IVIOHanbHble KaMepb! nK-1-4 V13MepR~T 
KOOPAVIHaTy VI yron nepBV14HO~ 4aCTVIL.Ibl. AHTVICOBnaAaTenbHbl~ KOnbl.le
BO~ c4eT4VIK C VICKn~4aeT rano ny4Ka. C4eT4VIKvt c 2 - C 4 VI3MepR~T 
3aP~A nepBV14Horo RAPa VI Bb!pa6aTb!Ba~T TpVIrrepHb!~ cVIrHan.MV~weHb~ 

AnR nepBV14Hvb!X RAeP VI VIX cjJparMeHTOB cny>xaT paAVIaTOpbl 4epeHKOBCKVIX 
C4eT4VIKOB Cl-40 • nponOPL.IVIOHanbHble KaMepw nK 5-8 npeAHa3Ha4eHbl 
AnR YT04HeHVIR KOOPAVIHaT B3ilVIMOAe~CTBVIR nepBV14HOro RAPil VI BTOPVI4-
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PHc.5. CXeMa ycTaHOBKH AflH ITOHCKa H H3yqeHHH CBOHCTB 

aHOMa.JlbHhiX ilJparMeHTOB, 

H~X ~parMeHTOB. 4epeHKOBCK~e C4eT4~K~ ~3MepR~T 3aPRA RAPa ~ BTQ
p~4H~X ~parMeHTOB no ~HTeHC~BHOCT~ 4epeHKOBCKOrO ~3ny4eH~R. 

5. KAflH6POBKA AnnAPATYP~ 

Ann onpeAeneH~R 3~~eKT~BHOCT~ per~cTpa~~~ Heynpyr~x saa~Mo
ne~rTR~~ ~n~rMPHTOR r RDDRM~ M~WeH~ VCTHHOBKV He06XOfl~MO nDOKa
n~6poBaTb Ha ny4Kax 4 He, 12 C , 16 0 , 22Ne. HHTepnonn~~R Ha APYr~e 
RAPa Mo~eT 6~Tb CAenaHa no ~asecTH~M nony3Mn~p~4eCK~M ~opMy
naM112~ Apyr~M cnoco6oM Kan~6posKa Mo~eT 6~Tb s~nonHeHa Ha 
CTp~nn~HrOB~X ~parMeHTaX, nony4eHH~X OT YAaneHHOA BHeWHeA M~We
H~. 3T~ ~e RAPa MoryT G~Tb ~cnonbaoeaH~ Ann KOHTponn aMnn~TYA

Horo paapeWeH~R 4epeHKOBCK~X C4eT4~KOB. 

6. OUEHKA 4~CflA C06~THR 

O~eHKY CKOpOCT~ Ha6opa CTaT~CT~4eCKOrO MaTep~ana CAenaeM, 
npoCTOT~ paA~, AnR yrnepOAHOA M~WeH~ /3aMeH~B nneKc~rnac Ha 
yrnepoA/. B TaKoA M~weH~ An~Ha npo6era AO RAepHoro eaa~MOAeAcT
B~R COCTaBnReT AnR RAep 12 C OKano 17 CM, AnR 22 Ne -14 CM. 0Kono 
60% RAeP 12 C ~ 70% RAeP 22 Ne Bbi30BYT B M~WeH~ B3a~MOAeAcTB~e. 
Aonn saa~MOAe~cTs~A, s KOTOpbJX cpeA~ nPOAYKTOB peaK~~~ np~cyTcT

sy~T ~parMeHT~ c aapRAOM 6onbwe nonos~H~ POA~TenbcKoro RAPa, 
cocTasnneT k •0,45 /eM. Ta6n.1/. BTop~4H~e ~parMeHT~ ~MenT cpeA
H~A npoGer nOPRAKa 20 eM. An~Ha M~WeH~ AnR H~x pasHa nonos~He 
cyMMapHo~ An~Hbl paA~aTopos. BeponTHOCTb saa~MoAe~CTB~R s M~weH~ 
BTOP~4H~x ~parMeHTOB oKa3~BaeTCR oKono 30%. TaK~M o6paaoM, no4T~ 
10% naAan~~X Ha ycTaHOBKy RAeP 6YAYT np~BOA~Tb K o6pa3oBaH~~ 
~ccneAYBM~X ABYKPaTH~X B3a~MOAeAcTB~A. 

8 

XapaKTepH~A 3Kcnep~MeHT Ha ny4Ke co cTaT~CT~KoA 10 3 - 10 4 

co6~T~A 6yAeT An~TbCR OKOno OAHOro 4aCa. 

7. 3AKfli04EHHE 

3Kcnep~MeHT no no~CKY ~ ~ccneAOBaH~n aHOManbH~X ~parMeHTOB 

cpeACTBaM~ 3neKTPOH~K~ MO~eT 6~Tb B~nonHeH Ha B~BeAeHH~X RAePH~X 

ny4Kax C>1HXpo~a3oTpoHa OH?IH 12 C , 16 0 , 22 Ne c 3Hepr~eA 
4,5 136/HyKn. 

CYAR no ony6n~KoBaHH~M pa6oTaM, aHoMan~R cy~ecTsyeT, HO ee 
np~poAa coeepweHHO He ncHa. no3TOMY npeACTasnneT ~HTepec Bblnon
H~Tb on~T~ HOBOA MeTOA~KOA, CB060AHOA OT HeAOCTaTKa ~OT03Mynb
C~OHHOA TeXH~K~ - Mano~ CKOPOCT~ Ha6opa MaTep~ana. 
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ronyTBHH H.A., HHKHTHH B.A., CBHPHAOB B. A. 
npeAnO~eHHe 3KCnepHMeHT~ no nOHCKY aHOManbH~X ~parMeHTOB 
H HCcneAOBaHH~ HX CBOHCTB 

P1-83-583 

AnR yaenH4eHHR CKOPOCTH Ha6opa H o6pa60TKH 3KCnepHMeHTanbHOH HH~OpMa
~HH H COOTBeTCTBeHHOrO CHH~eHHR OWH60K H3MepeHHR npeAno~eH 3neKTPOHH~H 
3KCnepHMetiT no noHCKY aHOManbH~X ~parMeHTOB H HCCneAOBaHH~ HX CBOHCTB. 
B ocHoae 3KcnepHMeHTa ne~HT HcnonbaoaaHHe a Ka4ecTae MHWeHH 4epeHKOBCKHX 
C4eT4HKOB C TOHKHM TBePA~M paAHaTOpOM, C nOM~b~ KOTOP~X H3MepReTCR 3aPRA 
~parMeHTa H O~eHHBaeTCR C T04HOCTb~ 0,5 CM AnHHa npo6era ~parMeHTa AO RAep
HOrO B3aHMOAeHCTBHR. To4Hoe H3MepeHHe KOOPAHHaT aaaHMOAeHCTBHR npoH3BOAHTCR 
nponop~HoHanbH~MH KaMepaMH. To4HOCTb H3MepeHHR aaPRAa RAPa Ne Bz=O, 15; 
T04HOCTb H3MepeHHR KOOPAHHaT~ B3aHMOAeHCTBHR ~y - 2 MM; CKOPOCTb Ha6opa 
CTaTHCTHKH -10 S- 10 4 C06~THH B3aHMOAeHCTBHR ~parMeHTOB aa 4aC pa6oT~ 
YCKOPHTenR. 3KcnepHMeHT npeAnOnaraeTCR OCy~eCTBHTb Ha CHHXPO~a30TpOHe 
nB3 OHRH . 

Pa6oTa B~nOnHeHa B 0TAene HOB~X MeTOAOB YCKOpeHHR H na6opaTOPHH 
B~COKHX 3HeprHH OHRH. 

Golutvin I .A., Nikitin V. A. , Sviridov V.A. 
Proposal to Study Anomalous Fragments 
and Investigate Their Properties 

P1-83-583 

Counter experiment to study anomalous nuclear fragments is designed 
which provides much more flexibil lty compared to emulsion experiments 
and permits to significantly improve systematic and statistical errors. 
40 Cherenkov counters with thin (5 mm) solid radiators are used as a target. 
Pulse height analysis of Cherenkov signals makes it possible to measure 
unambiguously electrical charges of the fragments and to estima te the 
free interaction length . For precise track measurement 24 MWPC are used. 
The error in measuring of the electrical charge of 22 Ne is approximately 
2%. The error in free length measuring is about 2 mm. 103 - 10 4 fragment 
interaction will be recorded during one hour in 22 Ne beam of the JINR 
synchrophasotron. 

The investigation has been performed at the Department of New 
Acceleration Methods and the Laboratory of High Energies, JINR. 

Commun icat ion of the Joint Institute for Nuclear _Research. Oubna 1983 

nepeBOA O.C.BHHorpaAOBOH 


