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BBE,QEH~E 

B nocneAHee BpeM~ fionbwo~ ~HTepec B~3~BaeT npoGneMa cy~ecT
BOBaH~~ RAep c aHOManbHO fionbw~M ce4eH~eM B3aHMoAe~cTB~R, no
nY4~BW~X B n~TepaType Ha3BaHHe aHOManOHOB. PRA aBTopos YKa3~Ba

eT Ha cy~ecTBoBaH~e aHOManOHOB I 1-3/, APyr~e pafiOTbl /4 - SI He nOA
TBep~Aa~T 3Toro. nOHCK aHOManOHOB npO~3BOA~TC~ cpeAH npOAYKTOB 
~parMeHTaUH~ YCKopeHH~X RAep Ha M~weHH. B/1 -S1 AeTeKTOp~ OAHO 

61epeMeHHO cny*aT H e Ka4ecTBe M~weHe~. 3KcnepHMeHTbl / l - B~non
HeHbl c 'Hcnonb30BaH~eM RAep HblX 3t1ynbc",~ '" TBepAOTenbHblX TpeKOBblX 
AeTeKTopOB, Tpe6Y~~HX B~3yanbHoro npOCMOTpa. 3TO orpaH~4HBaeT 
B03MOlKHOCTI'I MeTOAHK~ no CTaTHCTHKe. 3KCnepI'IMeHTbI /7 ,SI BblnOnHeHbI 
C BblCOKOA CTaTHCTH4eCKoA T04HOCTb~ npH nOMO~~ ceKUHOHHpoeaHHoro 
4epeHKOBCKoro AeTeKTopa. B 3TOM MeTOAe H3Y4aeM~A OparMeHT 
conpOBOlKAaeTC~ H 4aCTH4HO MacK~pyeTcR 60nbwHM KonH4eCTBOM BTO
PH4H~X penRT~eHCTCKHX 4aCTHU. 

S HaCTo~~e~ pafiOTe onHCblBaeTCR 3KCnepI'IMeHT no nOHCKY aHOMano
HOB C apeMeHeM lKH3HI'I ~ 5 .10 -8 C cpeAI'I npoAYKTOB $parMeHTaUI'IH 
YCKopeHHblX B CI'IHXpO$a30TpOHe ~Aep Ha TOHKO~ MI'IWeHI'I. paCn0J10lKeH
HO~ BHYTPI'I KaMep~ YCKopHTenR. t1arHIHHoe none YCKoplo1TenR 1'1 GOJ1b
woe pacCTO~HHe I -20 MI OT MHweHH AO AeTeKTopOB n03Bon~nT 1013
6aelo1TbCR OT $OHa conpOBOlKAalO~Io1X 1013Y4aeMbiA OparMeHT 4a CT~U ~ 
np0lo13BeCTIo1 OT60p He06xOAIo1MbiX d,JparMeHTOB . ,QaHHaR MeTOA"'Ka CBO
fiOAHa OT HeAocTaTKoB MeToAoB pa60T 1 1-S/. 

H",*e nOAPofiHO onlo1caHa 3Kcneplo1MeHTanbHaR YCTaHoBKa ..., np"'BeAe 
Hbl pe3ynbTaT~ npoBepKH paGoTbl MeToAIo1KH Ha YCKopeHHbix RApax 
KHcnopoAa Ha 60J1bWO~ CTaTHCT~Ke. Ha He60nb woi1 CTan1CT...,Ke cAena
Ha oueHKa np~Meclo1 aHOM,lJ1btlbIX RACP cpcAIo1 npoAYKTOB QparMcHTaU10111 
RAep Klo1cnopOAa C ~MnynbcoM 4,5 (r3B/c)/HYKnoH. 

j . METOII~KA 

MeTOA~Ka 3Kcnep~MeHTa OCHOBblBae TCR Ha "'3MepeHIo1Io1 An~HbI CBO
GOAHoro np06era ~Aep B Be~eC TBe. n pOXO~AeHHe nOTOKa ~Aep OAHoro 
copTa 4epe3 cno~ Be~eCTBa InorJ1oTIo1Tenb/ Ton~HHO~ x onHC~BaeTC~ 
OopMyno~ 

-.!.. 

N = No e .\ 


:r 
r Ae No ,N - K0J1~4eCTBO RAep Ha Bxo~e ~ B~xo~e ~3 nornOT~TeJ1~© Ofl'beAIIHeHHhlH HHCTHTYT R,aepHhlX UCc.ne,aOBaHItil Jly6Ha , 1984. cooTBeTcTBeHHo ; .\ - AnH Ha cBofioAHoro npo6er a ~Aep ; A = 11(0«1) 
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PRc. l. CXeMa 3K cnepRMeHTa. I -
MarHHT YCKop11Tenn, 2 - u,eIlTpaJIb
HaH op6HTa n Y'!Ka, 3 - HHHeRHbrH 
npOMeJKYTOK YCKOPHTeJTH, 4 - Ma r 
HHT Mep,.rreHllOro BblBOAa nyl!Ka, 
5 - KsaAPynOrrbHa H HHH3a, 6 
«porrbra Fl3 HepJKaSelOUteR CTaIlJi 
TOIIIIUffiOii 0 , 5 MM, 7 - MaH.napOBaH 
MHmeHb, 8 - TeJTeCKOn I, 9 - Te
HeCRon 2 . 

I n - nIlOT HOC Tb Bell\eCTBa n o r IlOH1TeIlfl, ~ - Ce4eHI1e flAe pHoro B3al1
MOAe~C TBI1f1/. ECIlI1 nOTOK RAep COAe pml1T npl1MeCb aHOManOHOS, TO 
npoxomAe Hl1e I1X 4epe3 nOrIlOTI1Teilb OnI1C~BaeTCA ~opMyno~ 

-xl>.. -:II AN
N = No [a e A + ( 1- a) e 1 • 	 121 

rAe a - OTHOCI1Tenb HOe cOAep~a Hl1e aHOMaIlOHOB S nOTOKej AA'>"N 
AIlI1Hbl cBofioAHoro npofiera RAep B aHOMaJlbHOM 11 HopManb HOM COCTOR HVIVI 

c o o TseTc TBeH HO, (A,.. < AN)' $OPMYIlY 121 MOl!U-IO 3anl1Ca Tb B BI1Ae 11 I , 
eCIlI1 nOnOml1Tb 

-:l/A -xl~ 
A= - xl In [ a B A + (1 - a ) e 1 •. 	 131 

H3 ~OPMYIlbl 131 BI1AHO , 4TO,I13Mepflfl 3aBI1CI1MOCTb AIlI1H~ cBofioAHoro 
npo6era A OT TOJllll l-1 Hbl n OrnOT I-1 TeIlR x, MOIKHO CYAI1Tb 0 Hanl14 11 11 npl-1

MeC I1 aHOManO HOB B nOTOKe RAe~. 
CxeMa 3KCn epl1MeH Ta npl1BeAe Ha Ha pl-1c.l. 8 OAHOM 113 CeKTOpOB 

CI1HXpO¢a30TpOHa, BHYTPI1 KaMep~ yCKOpI1TeJlR, YCTaHOBile Ha MaMnapO
Ba fl MI1WeHb T Onll\I1 HO~ 5 MKM, Ha KOTOPO~ ¢parMeHTI1PyeT nY40K YCKO
pe HH~X RAep. ¢parMeHT~ perI1CTpl1pY~TCR ABYMR TeneCKOnaMI1 n ony
npOBOAHHKOB~X Ae TeKTOpos, pacnonomeHHblX Ha paCCTORHl111 24 II OT 
MI-1 WeHI1 . HemAY AeTeK TopaMH TeneCKonOB BCTaBnR~TC fI KpeMHl1eB~e no
r nOTHTen H pa3nl-14HO~ TOI1lll I-1H~ Anfl Vl3MepeHHR AnHH~ c BooOAHoro npo6e 
r a ¢parMeHToB . Hcnon b3yeTcR 3neKTpOHHaR annapaTypa Ha n l-1 HHH 
C 38M CH-3 c neKTpOMeTpa 19/, 

Te il eCKon 1 pacnona raeTCfI 3a MarHI1TOM MeAneHHoro B~BOAa YCKO
pl1TeIlfl IpHC. II. nepe A Te neCKonOM HaxOAHTCfI ¢onbra H3 HepmaBe~
~e~ CTaIlH T Onlll I1HO~ 0, 5 MM, KOTopaR oTAenfleT BaKYYMHY~ KaMe p y 
YCKopHTenfl OT aTl~oc ct>e pbl. Benl-14HHa Ma r HIHHoro nonfl ':I 3TOM MeCTe -
OKono 1,5 Kr C n pH 3 Ha4eHHH nonR c HHx po¢a30TpoHa 10,7 Kfc. Te
neCKon 1 Ipl1c .21 COCTOI1 T 113 WeCTI1 Ae TeKTopOB TOI1lllI1HO~ 1,6 MM 
KamA~~ 1-1 Al-1aMeTpOM pa604e~ 30H~ - 15 MM. ABa AeTeKTopa InepB~~ 
11 nocneAHH~1 HMelOT oxpaHHble KOIlb4a , Cl1r Han~ OT KOTOPblX TaK)!(e 
perI1CTpHpY~T C fI. TenecKon HMeeT AI1CTaH4HoHHYIO CI1 CTeMY IOC TH POBKH 

n o y r ny. 

5; - n OZAOmLfTI€'iI U 	 PHc .2. CxeMa TeneCRon a I. ~ I

116 - RpeMJlHeBble nonynpoBoARH
KOBwe u,e TeKTopw. ~eTeKTop~ nl, 
~6 HMelOT oxpaHHble KOJlbua. YKa :1'
3aHW HarrpaaneHHe Bxo~a nY'!K a H 

~_-i_ 
nOnOJKeHHe rr OpnOTlfTeneH. 

Tene CKon 2 Hax OAHTCR B nI1 He~ HOM npoMe~yTK e KaMep~ CHHXPO 
$ a30TpoHa Ha 20 CM HH*e MeAl1aHHO~ nnOCKOCT~. OH COC TOHT 113 
Tpex Ae Te KTo pOB, TaKHX ~e , KaK H B TeneC Ko n e 1. Me *AY BTOP~M 

11 TpeTbHM AeTe KT o paMH HaXOA~TCR KpeMHHeB~~ nor nOT~Tenb TOn~I1 HO~ 

15 MM . 3TOT Te neCKon Mo me T H3 Me HflTb CBoe pa AHanbHoe n OnO~eH l1e 
OT -50 MM AO - 91 0 MM BHy TP I1 KaMep~ YCKop~TeIlR no OTHoweH HIO K 
4eHTpanb Ho~ o p6 11T e nY4 Ka. 

~MeeTCfI B03MO~HOCTb Bapb~pOBaT b pa AHanbHoe nOilOMeHMe MMweH M 
OT Hynfl AO +300 MM OTHOC~TenbHO 4eHTpanbHo~ Op6 I1 T~ 11 H3MeHflTb 
MH Te HC I1 BHO CTb 11 COC TaB BTopM4 Horo nY~Ka. 

0603 Ha4 MM 4epe 3 PL H P KOMnOH eHT~ I1Mnynb c a $pa rMeHT a B CI1
CT eMe nOKO A n e pSI1 4 HOr O RAp

T 
a. P Han paBn e HO BAon b TpaeKTOpl1H YC 

L " KopeHHoro AApa B T04Ke B 3a I1MOAe~CTBHfI C MMweHb~ , PT - no 
paAMY CY YC Kop~TenA. MO~HO paCC 411TaT b 06n a CT b H3MeHeH~fI HMn ynb coB 
P H PT, npH KOT DP~X ~parMeHT~ nonaAa~T B Tene CKon IpMC .3/. Pac
4e

L 
T ~ npOBeAeH~ C nOMOlil blO npor paMM /IO/ • AaHHafl MeTOAHKa n03BonAeT 

pe r HCT pHpOBaT b ¢parMeHT~ B WHPOKOM AHan a 3 0He ne peAaHH~X MM n yn b
COB ICM. pHc .3/. 8 OTCYT CTBHe MH we HH, np H B Kn~4eHHOM MeAneHHOM 
B~BOAe , TeneCKon 1 perMCTpl1PyeT YCKope HH~e AApa. 

P,H } ~' I t j 

PHe. 3. /lHan a30H H3MeHemlR HM

nynbcoB pa3nH~Hb~ ¢ pa r MeHToB, 
nonau,alO~x B Ten eCKon I / pac
'! e T BbmonHeH An R nono¥eHHR MH

UlelfH +300 MM H BerrWUIHbl MarHl-fT
Horo nonn - 10 Krc/ . 

2. 3KCn EPHMEHT 

3KcnepHMeHT npoBeAeH Ha nY4Ke 160 C HMnynbcoM 4,5 (f38/c) / HYK
nOH H HHTeHCHBHOCT b~ -10 7 

4 aCTH4/ 4 MKn . CocTa s n Y4Ka, 113MepeHH~~ 
3 

2 



.-.II PMC . 4 . Coc TaB YCKopelIHoro ITy<1Ka 
~ C flMITYJI bCOM 4~5 (f3B /c ) /HYKnOH ,7:J 

~ 
U nporueAwero ~onbry 0, 5 MM H 3a
<t 
:r pe r HCTpHpOBaRHor o TeneCKonOM I. 
~ 3 ~ 10 
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FMc.5. CneKTp c!lparMeH'rOB, IIO.rry 
~eHKb~ B pe SYITbTa Te BSaHMO 10'~ 
AeAcTBHH YCKopeHHoro KHcnopOAa 

c MaRnapOBOH MHWeHb~, s aperHCT

P HPOl'laHHbTX TeneCKorrOM I. LIJu! 

KaJIH6 pOBKH WKaITW no sapRAY Ha IrfJ 
 , I II, ~L
He ceHO II0J10JKeHHe nHKa 160 113 o 600200 IdJ 

HOMEP KAtiAAApHc. 4. 

B pe~~Me MeAneHHoro B~BoAa TeneCKonOM 1, nOKaaaH Ha p~c . 4. 
f3 nYClKe, nOM~MO K~cnopoAa, e c Tb npl1MeCb 1,6%fiopa 1'1 OKOIlO 1% 
APyrl'lx ~Aep Iler~e K~CIlopOAa. n p~Mecb AAep, KpOMe 6opa, 06bAc
HAe TCA ~parMeHTa~l1e~ KI1CnopOAa Ha ¢onbre 113 HepmaBe~~e~ CTanl1, 
pacrronomeHHO~ nepeA TeneCKonOM. DOP YCKopReTCR BMecTe C KI1CnOpO
AOM. OH COAepml1TCR B MI1WeHl1, I1cnonb3Y€MO~ AnA nonY4e HHR 110H1130
BaHH~X RAep C nOMo~b~ naaepHoro I1CTO~HI1Ka Ha ~HmeKTope C~HXpO
ClJa30TpOHa. 

COCTaB ClJparMeHTOB, perI1CTp~pyeM~x TeneCKonOM 1, nOKa3aH Ha 
p~c. 5. Pa3nl14 Hbie Tl1nbl c!l parM€ HTOB BXO,qRT B TeneCKon nOA paaHblM~ 
yr IlaMItI, B n pl1H~l'Ine )l(eJlaTeJlb Ha IOCTl1pOBKa T€.I1eCKOna AnR Ka)KAoro 
T~na CIlparMeHTa I1nl1 YBenH~eHl1e yrnoBoro aKcenTaHca Te.l1eCKona. 
3a OAI1H ~I1Kn YCKopeH~R B Te ne CKon nonaAaeT OKono 20 paaIll14HblX 
RAep. nY4KoBwe ~aCTI1~bI B Ten e CKon 1 He nonaAa~T. 

Onpe,qene Hl1e Anl'l HbI cBo6oAHoro npo5era AA e p B KpeM Hl111 npOBOAI'IT
CA cne,qY~~I1M 06pa a OM. Ha ABYMe pHblx a Mnn l'lTy,q HblX pacn pe,qeneHI1 RX 
nap ,qeTeKTopoB El x E2. E3 x E4 • E5 x E6 Bb!AenRKlTcA c06b1TI1R C a M
nIl~ TYAaM~, cooTBeTC T8Y~~MMI1 l'IaY4a eMOMY ¢ parMeHTY. CTa TM cTMKa 
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PRC. 6. 3KCnepHMeHT aJIDlfb!e pe3YJIb 
a' T aTbI. IIpHMble 1 ,4 npOBeAeHhI '-tepes 

.-1 
T 0 4KH t. KpHBble 2? 3 ,5 nOC'lHTaHbI 

ITO ~opMyne / 3/ ~lR npHMeCH a H O~ "P3?= · · j1!! ' 3g, ____ rl. M a JIOHOB a = 1 ,3,5% C "A = I eM. 
o YCK()f>I;HrNI 16 0 . 
~ TEI\ECKOfl 1 

I '~ [ 0) Ha6Mpa e TCR KaK np~ Han~~I'IM norno
TMT ene~ Me~AY na paMI1 Ae TeKTopOB, 
Ta K M B I1X OTCYTCTBMe . TaK KaK 

1 
<1 20'" 
~ 

pa3n~~ H~e CIlparMeHT~ 8XOAAT B Te
neCKon nOA pa3HblMM yrnaMl1, TOI . 
He Bce 4aCTM~~, nOnaB Wl1e 8 nep

15 
BW~ Ae TeKTOp, n onaAa~T B OC

n03TOMY 3KcnoaH• TEAECKOfl I . YCKO~ l1C 
Tanb Hble . ~ I1R 6ea 

o T£A£C><OO \ . Z; 6, 160 _ C·X nOrnOTI1T ene~ 06R 3aTe n bHa AnR on
• TEilECI<OfIl. 1- 6 , 160 _ C•X peAeneHI'IR 3~eKTI1BHOCT I1 Tenec10 

• 5 Kana . OHa ~e noaBon ReT y~ecTb 
TCWllWiA nOrl\OT\1TEM (eM) BaaMMOAe~ CTBl1e B CaMI1X AeTeKTO

pax. 
An l'l Ha cBo6 o,q Horo np06era Bbl411cnRe TCR no $OpMyne 

NoM,,= xl In (--) • 
NMo 

a oW M6Ka - no $opMyne 

\ (2 I )( 1 1 1 1· ~iL\" = ,, x ---+--
M Mo N No 

rAe Mo(M)- KOIlM4eCTBO RAep, 3aper~cT pMp08aH Hb!X B nepBo~ /BTOpO~/ 
nape AeTeKTop0 8 B OTCYTcTBMe nornoT~TenR; No(N) - Kon~4eCTBO 
AAep 8 nepBo~ /BTOPO~/ nape AeTeKTopOB npM Hanl'l~~111 nOrIlOTItITenR 
TOIl~MHO~ x. TaKMM 05pa30M, B 3KcnepMMeHTe M3MepReTCA ce4eHl'le 
BaaI'lMOAe~CTBI'IR RAep C Kp e MHl1eM npl'l 113MeHeHMIo1 3apRAa HaIleTa~l!(ero 

RApa . 
MeTOAI'IKa ~3MepeHMR npOBepeHa Ha 60nbWO~ CTaTM CTMKe, KorAa 

MeAIleHHbli1 BblBOA BKnKl4eH 1'1 TeneCKon 1 per~cTpMpyeT nY4KoBbie RA
pa KItICnOpOAa. PeaynbTaTbl nOKaaaHbI Ha pHc . 6a . BI1AHO, 4TO AnMHa 
cB06oAHoro npo6era, B npeAenax CTaTI'I CTI'I4eCKI'IX OW~60K /oKono 2%/ , 
He aaBMCMT OT TOnl!(~HbI nOrnOTI1TenR. 3TO TaK~e YKa3b!BaeT Ha Ma
nOCTb CMCTeMaTI14eCKMX OWI'I60K. 

np~ HeCKonbK~X TOn~ I'I Ha X nOr nOTI'ITenR TeneCKonOM I M3Mep e Hb! 
AnMHbI CB06oAHoro npo6era ~parMeHToB, oopaaYKll!(I1XCA BC IleACTBl1e 
CIlparMeHTa~M~ Kl1cnOpOAa Ha MI1WeHM. Ha pMc.66 npl1BeAeHbI AaHHwe AIlR 
nepBM4HblX M BTOPM4HblX RAep yrnepoAa. 04eHK 3 BepXHeH rpaHM~b1 
np MMe CI1 aHoMaIlbHo~ KOMnOHeH TbI RAep yrIlepoAa C np06er oM 1 CM co
CTa8nRe T 5% / c AOCTOBepHOCTbKl 95%/. Ka K cne,qye T 113 p Mc. 6a, npl1 
YBenM4eHMI'I CTa TItIC TMKI1 MeTOA~Ka n03BOnA€ T CHl1 al1 Tb 3TY 411 C1lPY 
AO -no 
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Ta6mlU,a 1 

,/J,rulHh1 cBo6o,uHoro n po6era (X) YCKopeHHhIX R,uep H cPp a r 
MeHTOB H3 KHcnopo,ua C HMTI ynbcoM 4 , 5 (f3B/c) /HYKnOH 

B Kp eM1UfH 

YCK op eHHoe >. ± l':..>.. CM N' TeneCKona 
R,upO 

Mg J 3,70..:!,: O,24 

o 15 ,30 -.:. 0,07 

c 18, 50 .:!: 1,24 

¢'parMeHT >. t l':.. >.. eM N' Tene c.Kona 

c 17,8 + 1,6 

C 18,2 + 0,6 2 

N 16 , 2 + 0, 6 + 2 

~3MepeHHR TeneCKon OM 2 nposeAeH~ npH e ro paA~anb HOM nono*e H~~ 
r OT - 50 MM AD - 910 MM no OTHoweHH~ K 4eHTpan bHoM o p6HT e HnH OT 
-200 MM AO - 1060 MM n o OT HoweH ~~ K paAHa nbHOMY nono*eHH~ MHweH~ . 
COCTas RAep 3a B~C HT OT nono*e H~R Tene CKo na B Ka Mep e YCKo p HTenR. 
Pac4e T H 3Kcnep HMeHT nOKa3~aa ~T 4 TO B 06nacnt r < -1, 80 MM 3Ha 4Ht 

TenbHY~ AOf1~ COC TaSnRI'lT nY4KOBbi e .RApa, BbI6 b1 s a lOU\He ~3 YCKope HI'1R. 
B 06n aC TH r~ -5 0 MM perHCT pH PYIO TCR, a OCHOBHOM, ~parMe HT~. 05
pa 30saH H~e B MHwe HH. 

BHYTPH KaMe p~ YCKn pHTenR 3aMeT eH OOH MeAneHH blX 4a CT 1'14 . KOT O
p~A He CKo nb KO Mewae T I'1AeHTH~HKa4~H .RAe p C 3a pRAOM MeH bwe 5. 
3 r OT ~O H MO*HO npaKT 1'1 4 e C K ~ n onHOC TblO nOA a SHTb, Aena A TeneC Kon 
60ne e Ha npaBne HHblM. C nOMOU\blO Te n eC Kona 2 npOBeAeHO 1'13Mepe H~ e 

An HHbI c Bo50A Horo n po6e ra y r ne po Aa n p l'1 p a AHan b HOM non o*eHHH Te
neCKona - 50 MM . 3Ta B en~4HHa n pHs eAeHa Ha pHc. 66. 

4HcneHHble pe3ynbTa T~ 3Kcnep HMeH Ta npeACTa BneH bI B Ta 6 n. 1 ,2. 

T a6JlHl.\a 2 
O~eHKa n pHMe c. H (0) aHOManOHOB B y r Jl epOAe, nOJlyq eHHoM 
OT cPparMeHTau.HH KHCnOp O,lJ,a 

>. A • CM a ±&i .% ~' Tene c.K ona 

I 0 , 3 + 1, 8 I 
J 0 ,2 + 1, 2 2 
3 J , O + 4, 8 I 
3 0, 4 + 2 ,3 2 
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3. HE KOTOP~E METOaH4EC KM E 3AME4AH~ft 

B npo seAe HHOM 3Kcne p HMeHTe nonY4 e H PAA MeTOAI'14e CKHX pe 3yn b
TaTOS , KOTo pble MorYT 6b1 Tb no n ea HW n pH nOC TaHOB Ke 3neKT pOH H~X 

3Kcnepl'1 Me HTOB C per~cT pa 4He~ pen.R T ~S ~CTCKHX AAe p. 
EcnH n~peA Ae TeKTopOM nOMe CTHTb nor nOTHTen b, TO aMnnl'1TYAa 

CHrHan a YBen~4H BaeTCR 3a C4e T AenbTa-3ne KTpOHOB 1013 nornOT~TenA. 

Mbl CMornH KOIl lll4eCTseH HO HccneAOBa Tb 3TOT 3¢~eKT . n OC KonbKY Te 
n eCKon nOMeU\e H s MarH~THoe none BenH4~Ho~ OKo no 1, 5 Kr C, H YAa
neHHe nornOT~TenR Ha pa CCTORH~e 10 CM OT AeTe KTopa nOIlHOCTb~ 

YCTpa H.ReT Ae IlbTa-3neKTpo HbI . Ha pHc. 7 n pJ;lBeAeH bI aMnn~ T Y.QHble pac
n p e Ae neHHR .Q.f1R AAep KHc no poAa H MarHI'1R B cnY4ae, Kor.Qa nOr nOTI1
Tenb nOAHeceH He no c p e .QCTBe HHO K n a p e snnOTHY~ CTORU\HX AeTe KTopos. 
AnA n e pBo r o AeTeKTopa c peAH AA Ben H411Ha C.QBH r a a MnnH TYAbi COCTa B
nReT - 3.5%. AnR BTopor o Ae TeKTop a 3 TOT CABHr Me Hbwe , TaK KaK 
ne p e A HHM y*e HMeeTC A cno~ Be~eCT B a nepsoro AeTeKTo pa, KOTOPbl~ 

c a M nopO~AaeT Aen bTa-3neKTpOHbl. BenH41'1Ha cABHra a MnIlI'1TYAbi HaCbI
~aeTcR n p~ Ton~H He KpeMHl'1eBOrO n OrnOTJ;lTenA -5 MM . a e Te KTopbl, YAa
ne HHble OT nornOH 1TenA Ha 10 c'''. He Me HAIOT aMnn HTYAY, TaK KaK 
Aenb Ta - 3IleKT poHbI AD HHX He AOIleTa lQT H3-3a pa CCTORHHR 11 Ma r HHT
Ho r o nonR. 

YcpeAHeHHe CH rHanos no n a pe PRAOM CTOAU\HX Ae TeKTOpos AaeT 
YMe HbWeHl'1e CTa HAapTHor o OTKnOHeHHA B 1,2 pa3a , To rAa KaK AnR 
AeTeKTopos, KOTo pbl e nOIlHOCTblO He a a BIIICJ;lMbI, T .e . He HMe~T 06~J;lX 

AeIl b Ta-3neK TpoHoB, CTa HAapTHoe OTKf10HeHHe YMeHbwae TCA B ~ 
BeIlH4HHbI C TaHAa p THbiX OT Kf10HeHIII~ An A pa 3nH4 HbiX ~parMeHTOB npHBe
Ae Hbl Ha pIIIC.S. npH n 0f1Y4 eH H~ 3THX pacnpeAeneHH~ C0 6 Ill'lAa eT CR 
YCIlOBl'1 e : pa3 HOCTb aMnnHTYA Ha nepSOM H we CTOM .QeTeKTo pax c o
CT asnAeT He 60nbwe 0 ,3 3apRAOBbiX eA J;l H ~ 4 , T.e. ~CKnI04aIOTCA AAep
Hble Baa~MoAe~c T BHR B Ae Te KTopa x. 

KpaT KO OCTa HOBHMC R Ha nOTeH-
4~anbH~X B03MO~HOCTRX MeTOAI'1K~. 

·0 4t:f ) AaHHaA nOCTaHOBKa 3KcnepHMeH
Ta Ha H60n e e 3~¢eKT~BHa AnR npo
BepK~ KOHKpeT HbiX n pe AcKdaaHIIIH 

~ "'~"'t\\:: B KaKoro pOAa C06b1TIIIRX cne AyeT 
I'1 CKaTb aHOMaIlOHbl. ~, 

~I" ~\\ "'.. " 'I 


" ':\ "... ~':.~" 

\\ .. ~-

\ ~ 
PMc. 7 . r..o,BH r crreKTpOB 33 C'leT 
BKJlaAa ,lJ,eITbTa- 3JleKTpOHOB M3 

DOrJlOTHTenH. Haxo,uH~erocH rrepe,u 
,lJ,e.Te.KTOPOM, x - TOJ1lIlHHa KpeM'"'' ,, \JO

8lO ~ - l-meBOrO n ornOTHTenH. 
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PHc.8 . Pa3)J,eJJeHHe tPparMellTOB 

i 	 nn no 3apSJgy. OpaT'MeHTbl perHC'I'pH6 (E3·E4111 
o • CE2oFJ·[4.B)" POBaIIH 0IlHHM (0), .o.BYMR (t:,.) H "Ie'" 

ThlpbMH (.) ,ll,eTeK TOP1lMH TOJIlltHIIOl'1o 	 o 
~f2 o 00 0 J ,6 MM. 

g 
A 


6 A A 


Bapb~pYR B3a~MHoe pacnono~e 
~ 0.' 

• 
H~e M~weHH ~ AeTeKTopOB,MO*HO 
nonY4 ~Tb 	o6ora~eHHe CTaT~CTHK~~ 

;l ~pa rMeHTaM~ c onpeAeneHH~M OTHO
~ 

.J.. .! weHHeM 3a pRAa K Macce H BenH4H
5 I) 12 

HaM~ nepeAaHHoro HM npOAonbHoro 
H nonepe4Horo HMnynbCOB. 

H3MepeHHe yrna BXOAa ¢parMeHTa B AeTeKTOp n03BonHT onpeAen~T b 
BenH4~HY ero ~Mnynbca . AnR 3Toro npeAnonaraeTCR np~MeH~Tb Te

loV>II.Ii. RAPA 

neCKon~ C n03~4HoHH~MH AeTeKTopaM~. 

3AKJlJ4EHI1E 

On~caHa MeTOAHKa 3neKTpOHHorO 3Kcne pHMeHTB, n03BonR~aR H3
MepHTb AJl~Hbl CBofioAI10rO npofiera B pa3nH4HbiX BeU\eCTBax nepsIo14HblX 
H STOp~4HbJX penATHBHCTCKIo1X AAep Ha cl1HxP04JB30TpoHe 0I1RH. npHBe
AeHbI pe3ynbTaTbI 3Kcnep~MeHTanbHO~ npO BepKH MeTOAHK~ ~ Ha He
60nbwo~ CTaT~CT~Ke cAenaHbI 04eHKH np~Mec~ aHOManbHO~ KOMnOHeHTbl 
AAep y r nepoAa , o6pa3y~U\erocA npH ¢parMeHTa4~H YCKo peHHblX AAep 
KHcnopoAa. 

ABTOPbI Bblpa~aIDT 6narOAapHOCTb A.M.6anA~HY, H .H. C eMeH~WK~HY. 

n.n . 3~HOBbeBY ~ H.6 . HcCHHCKOMY 3B nOAAep~KY 3KcnepHMeHTB, 
6.3. ~ac~n~w~HY, npeAocTBBHBweMY nporpBMMbI An A paC4e ToB TpBeKTO

p~A ABH*eHMA 4BCT~ 4 8 C~HxpOQa30TpoHe, B.M.BonKoBy , B.A. MoH
4HHCKOMY, C. A. HoBHKOBY, M.A.EpwOBY M B.C.MHpoHOBY 3B npaK TH4ec

KY~ nOM~b B npoBeAeHH~ 3Kcnep~MeHTa . 
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ABAe':;"~1KOB 8.8. "AP. 1-SIf-IfS6 
3KcnepHMeHT no nOHCKY aHoManoHoB c peAH npOAYKTOB $pa rMeHTa~HH RAep 1&0 
c HMnYl1bCOM If. 5 (r38/c ) /l1YKnoH 

OnHcaHa SKCnepl1MeHTanbMaR YCTa HOB Ka AI1R nOHCKa aHOManOHOB C BpeMeHeM 
It!HSH''' 5anbwe 5'10-8 c. cpeAH npOAYKTOB $parMeHTa~HH YCKopeHHblX B cHHxpO$asoT
pOHe RAep Ha TOHKOH MHweHH, pacnono*eHHoH BHYTPH KaMepbl YCKopHTenR. $parMeHTbI 
perHCTpHPYIOTCR TeneCKonaMH nOl1ynpoBoAHHKOBblX AeTel<TopoB. HaXO·ARIIIHXCR Ha pac
CTORHHH - 20 H OT MHweHH . I1sMepReTcR AI1HHa cB060AHoro np06era CIlparMeHToB B 
nOrl10TI1Tene, pacnono*eHHOM Me*AY AeTeKTopaMH TeneCI<Ona. Oc06eHHoc TblO YCTa
HOBKH ABnAeTCR HCn0l1b30BaHHe Ma rHMTHorO nonR yCI<OpKTel1A AnA ynY4weHHR 
~HOBIoIX ycnoBHH H BbiAeneHHR He05xOAI1MOrO copTa perl1CTpHpYeMloIX ~parMeHTOB . 
I1sMepeHbI AnHHbI CB06oAHoro np06era RAep Mg. 0 ,C ... N B I<peMHHH H CAenaHa 
o~eHKa npHMeCH aHOManbHIoIX RAep yrnepOAa, nony"eHHblx B pe3ynbTaTe ~parMeHTa~HM 
KI1CJ1OPOAa C HMnyl1bCOO 4.5 (r3B/c)/HYKnOIt. 

Pa60T iI 8101nOmtCHa a 1l>l50pa TilDtn. BblC:OKHX 3HcprHii 0111111. 

C006I1\tlItH" OO"eAHH£,ItHOrO IIHCTHTYTB lIAep HblX HccneIlOBaH~. Jly6H8 1984 

ne peBoA O.C.BHHor paAoBoH 

AvdeJ chlkov V.V. et al. 1-84-If86 
E~perl men t on the Search f or ~nomalons among t he Fragmenta tion Products of 
160 Nuclei of ~.5 GeV/c Mome ntum 

The experimental set up Intended fo r the search for anomalons with 
a l ifet ime more than 5' 10- 8 s amonq the fragmentation product~ of nuclei 
accelerated In a 5ynch ro~ha50t ron on a thi n t arget positioned Inside the 
accelerator chambe r Is descr i bed. The fra~ments a re regi s tered by means of 
t e lescopes of semiconductor de t ecto rs placed at 20 m from the target. free 
path le ngth of fra~ments In an absorbent posit ioned betwee n the telescope 
detectors Is measured. The snecific feature of the set up Is the use 

f a ccelerator ma~netlc fIeld for Improvement o f background conditions 
and extracting the needed sort of f ragments regis t ered. Free path lengths 
of Mg,O,C and N nuclei In silicon a re measured and estimalion of anoma lon 
ca r bon nuclei admixture caused by oxy~en f ragmentation of 4.5 GeV/c per nuc
leon momentum Is made. 

The investigation has been performed at the Laboratory o f HIgh Ene rg ies. 
JINR. 
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