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BBE~EHHE 

B re4eHHe nOCneAHHx 4eT~pex neT B 3KcnepHMeHTanbH~X H Teope­
TH4 eCKHX HccneAOBaHHRX 60nbwoe BHHMaHHe YAenReTc R np06neMe aHO­
M~ nOHOB - aHOMa n bHO B3aHMOAeHcTBY~HX penRTHBHcTCKHX ~parMeHToB 
RAep-cHaPRAoa. AHoManOHaM npHnHc~Ba~TcR ce4eHHR, 3Ha 4HTenbHO 
npeBocxOAR~lo1e 06~4 H~e ce4eHHR RAep cooTBeTcToY~HX aTOMH~X Be­
COB . 

nepB~e YKa3a HHR Ha c~eCTBOBaHHe aHOManOHOB 6~nH nony4eH~ 
B omllTax, a~nonHeHH~X MeToAoH RAepH~X $OT03MynbCHH 1 1-3/. B 3H1X 
pa60Tax YTseP*AanOCb , 4TO c peAHHH c o060AH~~ np06er ¢lparMeHTOB 
RAep-CHa pRAOB, onpeAeneHH~H Ha nepB~x caHTHMeTpax npo6e r a OT 
pOAHT en bCKO~ 3Be3A~ , 3aMeTHO MeH bwe Toro, 4TO nonY4aeTcR BAanH 
aT Hee, HnH Toro, KaKHM 06naAa~T ny4KOB~e RApa Toro *e 3apAAa 
101 HMnynbca. 3~eKT YMeHbweHHR c peA He ro cBo60AHoro np06e ra a6nH­
3101 MeCTa pO*AeHHA BTOPH4H~X ~parMeHTOB 06~4HO HH TepnpeTH poBancR 
HanH4HeM cpeAH HHX HeKoTopoH AonH RAep /aHoManoHoo/, y KOTOP~X 

cpeAHHH cB060AH~H np06er c~eCTBeHHO MeH bwe , 4eM Y HopMan b H~X 
RAep. 

HccneAooaHHe 3TO~ np06neM~ npOBOAHllOCb B Aa n bHeHweM TaK)I(e 
C nOM~blO nnaC THKOBblX TpeKOB~X AeTeKTopoB /4, 51 H 4e peHKoBcKHX 
C4eT4HKoe 18.71. 

P e3ynbTaT~ ony6nHKoBa HH~X no 3T0l1 TeMe pa60T pa3 Hope4HB~ . 
CHnbHblH 3~eKT / 11 He 6~n nOATBeP*AeH B nocneAY~~HX pa60Tax. 
B 1 51 06Hapy*eHa Me HbwaR npHMeCb aHOMall0HOB C MeH bWHMH cpeAHHM&.1 
cB060AH~MH np06eraMH. B AP yroa:1 60nee CTa THCT Io1 4eCKH 06ecne4eH­
HO~ pa60Te 14 1 , ebtnOnHeHHOH C npHMeHeHHeM nnac THKOBblX TpeKOBbiX 
Ae TeKTopOB, a TaK)f(e B 311eKT pOHHblX 3KcnepHMeHTax 16.7~ pe3ynbTaTbi 
cornaCY~TC~ C OTCYTCTBH eM a HOManOHOB . 

B AaHHoH pa60Te MW npHBOAHM pe3ynbTaTbI ~oTo3MynbcHoHHoro 
3Kc nep~MeH Ta, OCHOBaHH~e Ha ropa3Ao 60nb~eH CTa THCTH Ke, 4eM 
B neps~x 3MYJ1bCHOHHWX pa60Tax / 1- 3/.npeAsapHTenbHble pe3ynb Ta Tbi 
HaWHX HccneAOBaHHH no np06neMe aHOManOHOB 6~nJ.1 Aono*eHbI Ha 
XVIII He~YHapOAHo~ KOH¢epeH~HH no KOC MH4eCKHM nY4aH 1983 r. 
B HHAHH 1 8 / . a TaK)f(e ony6mlKoB a H~ a /9/ • B 3TI.1X pa60Tax Ha OCHoae 
CTaTHCTHKH - 5000 B3aHMoAe a:1 c TBH~ ~parMeHTQB CAenaH e~BOA 0 TOM, 
4TO HHKa Koro CTaTI.1C TI.14eCKH 3Ha4HMoro YMeHbweHH~ CpeAHJ.1X cs060A­
HblX np06eroB a6nH3J.1 TQ4KH pOmAeHHR.~~~oe He o6Hapy~eHO. 
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nOCTAHOBKA 3KCnEPHMEHTA 

CTonK~ CTaHAapTHO~ ¢oTo3MynbcH~ rOCHHHXHH¢OTOnpOEKT THna 
6P-2, COCTa8neHH~e ~3 SO ~ 100 enoes pa3MepOM 10 Hd 20 eM C Ton­
Ll4l-1HO~ 600 MKM I 6blnlf1 06JlY4eHbI RApaMH HeOHa - 22 C J.1Hny n b coM 

~ .' r3B/(c· HyKJ1.)Ha CI.1HXpO¢a 30TpOHe 06'beAIo1HeHHoro HHC THTYTa RAep­

HblX I.1cclleAoeaHlII11 B Ay6He. nY40K "'Men AHaMeT p OK ono 10 MM, H He -
KOTopble KaMepbI 6bmH 06n Y4 e Hbi ABa)K­

IV, Abl, TaK '-lTO 3 arpy3Kd B K a>t<,QOM 1-13 
Wid nRTeH 3aceeTKH COCTaBllRlla OKQno 

10 4 
Ha K8aAPaTH~~ caHTHMeTp. 

nOHCK B3aHMOAe~CT8H~ HeQHa C RA­
0.07 paM'" 8 ~OT03MYJlbCIo1Io1 np0Io1380AJ.1JlCR 

KaK CJle~eHHeM no TpeKY. TaK H npo­
CMOTpOM no nno~aAIo1. OCKOllKIo1 Hane­0.05 
TaID~ero RApa c aapRAaMH Z ~ 3, 
Io1cn~eHHNe nOA yrlloM He 60nee 5°, 

0.03 B pe3YllbTa Te B3aHMoAeHcTBIo1~ C RA­
paMH 3MYllbCHH, a TaK~e nocneAY~~~X 

B3aIrlMOAe~CT BIrI ~ MHor03apRAHbiX Ulpar ­
0.01 

MeHTOB, n pocn emHBallHCb AO 3THX 
B3aHMoAe ~c TBH ~ HflH AO B~XOAa 1r133 4 5 6 7. 8 9 10 Z 
CTonK H, HflH Ha onpeAeneHHoH AnlrlHe. 

PHc.l. PacnpeAeneHHe no 3a­ AnR Ka~oro npocne~eHHoro ¢parMeH­
PRAaH p en nTHBHcTCKHX cPpar­ Ta H3M e pRnHCb AflHHa cneAa H 3apRA. 
Me HTOB HeoHa-22. Ben~4HHa 3aPRAa onpeAenRnaCb ABYMR 

cnoc06aMH: no nnOTHOCTH AenbTa­
3neKTpOHOB HflH no nnOTHOCTH npOCBeTOB c AnHHo~. 60nbwe 3aAaHHo~. 
Kafllrl6poBKa npOlrl3BOAHnaCb no cneAaM RAe p H3 BeCTHoro 3apRAa H3 
115enblxll 3Be3A, npeACTa BnRlO\J.IHX c050~ 4HCTbl~ pa3Ban HaneTalOw,ero 
RAP a , a TaK~e no nY4KOBbiM cneAaM. PacnpeAefleHHe !l>parMeHTOB nyl.l­
KOBblX RAep n o 3apRAaM, nOJlYl.IeHHOe B pe3ynbTaTe npocMoTpa no Tpe­
Ky , nOKa3aHO Ha pHc.l. 

CPEAHHE CB060AH~E np06ErH $PArMEHTOB 

Bcero HaM H npOCne>Ke HO 10606 MHo r 0 3a pRAHbiX ¢parMeHToB Ha AJlI.1­
He 7~8,703 M, Ha KOTOPO~ 6~no 3ape r HC TplrlpOBaHO 6053 B3aHMoAe~cT­
BHA . M~ Hcn OIlb30BaIlH ¢pa rM e HT~ nepB~X Tpe x nOKoneHH~ . CpeAHH~ 

cB050AHM~ npo6er AnR RA e p AaHHoro 3apRAa o n peAenAnCA Ka K 

I. = S /N , /1/ 

rAe S - CYMMapHaR npocn emeHHdR Anl.-1H a , N - \.II.-1 C110 06 Hapy )t( e HHblx 
B3aHMOAe~CTBH~. EeIlH n Yl.I OK OAHOpOACH 1.-1 ero COC Tt1U It e Me HRe TCR 
c pa CCTOR Hr.1eM, npo6er H AO B3aI-1MOAe~C TOlln OflL1 CblO,1I()TCfl ¢YHK~lIIe~ 

c nIlOTHOCTb~ p acn p eAeneHr.1R 

2 

f(x) = 1. e - III. /2/
I. 

B 3TOM cflY4a e A, o npeAeneHH a fi KaK 111, eCTb Co cToRT e llbHaR, He­
cMe~eHHaR, 3~eKTHBHaR 04eHKa cpeAHero c Bo5 0A Horo np06era. OHa 
He 3aB~CHT OT pa e CTORHHR, Ha KOTOPOM ee ~3MepR~T . B Ta6n. l np~­

BeAeH~ BenH4HH~ cpeAHHX cBo6oAH~X n p06er oB ¢ p arMeHTOB C 3a p flAa­
MH OT 3 AO 10 . 3Aecb H Aan e e OWH6K r.1 npH BOARTCR TOIlb KO CTaTHCTH­
4 eCKHe. B Ta5n .2 nOKa3aH~ pe3ynbTaTbI , nonY4eHHbi e np H pa3Ill-14HblX 
cnoc06ax Ha60pa CTaTr.1CTHKH. KaK BIIIAHO, OHIII cornaCY~TCR Me*AY co­
6o~ . 

Ta6nHu,a J 

CpeAHHe cBo6oAllhie npooerH ¢parMeHTo B 

3apHA Konwlec TBO 4Hcno CpeAHHH cBo50A­
<j>par - 4lparMeHToB B3aHMO- Hblt'l npo6e r 

2
MeHTOB AeHCTBHH X 10 

Z N<I>p. NBa• I. (c M) 

:J 1241 593 13 ,8 ± 0 ,6 II ,% 

4 III7 534 14,9 ± 0 ,6 22 ,63 

5 1304 6[;1 13 , 7 ± U,5 4 ,56 

6 16'/9 9D:l I3 , tl ± U, 5 IS ,IE 

7 1604 900 : ~ , 7 ± 0 , ,1 6, U2 

8 165<l I038 Ii; ,8 ± 0 ,3 1~ , 14 

9 1U45 696 "0 , 1 ± 0 ,4 I~ ,DI 

IO '"58 711l iO ,~ ± lJ ,4 ~4,~7 

Ha pHc . 2 nOKa3aH~ 3 Ha 4 eHHR A, non Y4 eHHble An R $ parMeHToB Ka* ­
Ao ro 3apRAa Ha pa 3n~4Hblx paceToR HHRX OT T04KIII o6pa30Ba HHfI ¢pa r ­
MeHTOB. BHAHO, 4TO HHKaKoro CHC Te MaTH4eCKoro YMeH bweHIIIR cpeAHHx 
cBo6oAHblX npofie r oB Ha nepBblx c aHTHMeTpax He Ha6n~AaeT cR . 3Ha4e­

X 2HHR C AeCRTb ~ CTeneHRMH cBo 6oAbI , nonY4eHHble Anfl 3 TH X pacnpe­
AeneHH~, npHBeAeHbI B Ta6n. l . HHrAe BeIlH4HH~ x2 He BblXOAHT 3a 
rpaHH~Y 5%-YPOBHR 3Ha4I11MoeTH, paBHY~ 13 ,31, 3a HCKfl04eHHeM Z= 4. 

2Ho AnR 3apflAa 4 60flbwoe 3Ha4eHHe x nOflY4aeTCA Bcn eACTBHe e Hflb­
Ho ro pa36poca Bcex T04eK, a He 3a C4eT MaflblX A Ha nepsblx c aHTH ­
MeTpax . 

BeIlr.14 HHY cpeAHe ro cB06oAHor o n p06era AnR ¢parMe HToB C AaHH~M 
3apRAoM MO~HO B~4HcnH Tb , Hcnonb aYR npocTY~ reoMeTpH4eeKY~ 3aBH­
Cr.1MOCTb / l O/ • n OCKOllbKY B 3KcnepHMeHTe AnR ~parMeH ToB onpeAe n Rnacb 

3 

http:pacnpeAeneHr.1R


Ta61IHl\a 2 

CpaBHeKHe CPeAHHX CB06o,lJ;HbIx npooeroB J nonY4CIHIblX A1JR 
pa3nH~Hb~ cnoco60B npOCMOTpa 

no TpeKy 	 no /JJlOIJla,l\l! 

l 
Ncp? N&o, A (eM I N'fP N~ A (ei.. ) 

3 785 446 14,O;t 0, 7 456 147 I3,I;t 1,1 

4 719 401 14,4;t 0,7 398 133 16,4;t 1,4 

5 832 494 13 ,8 ;t 0,6 472 187 13,2 ;t I,D 

6 lID? 665 13, 8 ;t 0, 5 572 ~38 13,7;t 0,9 

7 1046 664 12,8 ;t 0,5 558 244 12,7;t 0,8 

8 II27 785 10,7;t 0,4 531 253 II ,3;tO,7 

9 680 509 9,4 ;t 0,4 365 187 I ~ ,0.t 0,9 

10 562 427 10 , O;t 0,5 396 ~73 10,7 -l: 0,6 

TonbKO Ben~4~Ha 3apRAa, An~ paC4erOB ce4eHH~ Hcnonb30aanHCb 3Ha­
4eHMR aTOMH~X aeecs, ycpeAHeHH~e no H30TonaM Aa HHoro 3apRAa, 
BCT pe4a~HMCR B npHpOAe. P e3ynb TaT~ paC4erOB H 3Kcne pHMeHTanb­
Hble 3Ha4eHHR X 2• nonyl.leHHble B AaHHo~ pa60Te AnR $parMeHToB 
J.1 nepBJ,14HblX RAep HeoHa-22, a TaK~e B APyrHx pa60rax AnR nY4KO­
BbiX RAep, npHseAeHbI B ra5n . 3 . ~3 Ta6n~~w BHAHO paaYMHoe corna ­
tHe CpeAHJ.1X AnHH ca06oAHoro npo6era MHor03apRAHblX penRTHBHCTCKJ.1 X 
¢parMeHToB KaK C paC4eTaMH no npocTe~we~ reOMeTpJ.14eCKO~ MOAen~, 

TaK ~ c 3Kcnep~MeHTanbH~M~ 3Ha4eH~nM~~ nonY4eHH~MH Ann YCKope H­
HblX RAep c ooTseTcT s YlOUIero 3apRAa. Havt60J1bWee OT K110 HeHvte OT npeA ­
CKaaaHHoro 3Ha4eH~R Ha6nOAaeTcR AnR 3apRAa z= 3 . OHO, KaK OT­
Me4anOCb, Hanp~Mep, e / 11(Mo*eT 6b1Tb 06DRcHeHo 60J1bW~M paAvtYCOM 
AAep J1HTI1R, KOTOPblH He YKJ1aAblSae TCR B 3aKOHQMepHOC Tb R - A 1/3. 

ne*a~y~ B OCHOBe paC4eTOB no r eOMeTpVl4eCKO~ MOAenVl. 
B Ta6n . 4 cpaBHVl8a~TCR o~eHKH A. nOnY4eHHble Al1A KamAoro aa­

DRAa e611V1311 T04KIo1 PO>KAeHI1R ¢lparMeHToB A 1 H AaIlbwe A2 IHa AJ1Io1 ­
He AD 1 CM VI 6011bwe 1 cM/ . B CJ1Y4ae 3KcnoHeH~VlaJ1bHOrO pa c npe­
AeneHHA n p06eroo AO HX BaaVlMoAe~cTBHR OTHoweHHe F "" .\} / >"2 AByX 
o~eHOK CB060AHoro np06era, nonY4eHHblX Ha CTaTHcn1Ke N1 H N2 
B3aI1MOAe~CTBHH, HMee T pacnpeAeneHHe ~Vlwepa-CHeAeKopa/ 147 
P (F. 2N l' 2N2 ) • B Ta5n . it npHseAeHbI TaK)!(e e e J1114V1HbI OTHoweHHH >.. 1/ >.. 2 

VI COOTDeTcTBylOUtVle 101M YPOSHVI 3Ha4V1MOCTH P, HMelOUt a.1e CMblcn ee­
PORTHOCTVI nonY4V1Tb 310 OTHOWeHa.1e MeH bWHM VlJ1H pa BH~M Aa HHOMY. 
Bemljl.H1HbI P Teopen14eCKVI AOJ1}KHbI 5b1Tb paCnpeAeJlel-lbi paBHOMepHO 
OT 0 AO 1. CpeAHee 3Ha4eH~e P = 0,43+0, 10 xopowo cornacye TcR 
C O)l(HAaeMblM, paBHbtM 0 J 5 . Bl-1AHOt 4TO n011Y4eHHble 3HJ4CHl-1R P Bnon­

" 

20 Z =3 
f 	 Z =718 18 

1616 

1' 1-t IT1+1IT T ~LI1t"it, IT +12 
10 10 

Z =4 Z=816 

t l' +t f \~ Lt < d.+I II T 
8

H:>: :>: 
Z =9 u 	 ~ 16 t~ "~ 	 Z'5 ~" 

:1+ II II If!tI f :!l, II II 'If t j 
10 	 6 

o 	 5 10 15 
X(CM) 

PHC. 2. Cpep,IlHe np06eI"'H .0;0 Heynpyroro BS3HMo,Q,eHcTBHfl >.. 
B saBHCHMOCTH OT paCCTOHHHH x . npOflAeHHOrO IPparMeHTaMH 

C .o;aHHbIM Z. TIpHMb/e COOTBeTCTB)'JOT cpe,o,HHM 3Hal.{eHHRM A 
liS Ta5n. l. 

He npHeMneM~J T.e . AnR Ka~oro OTAenbHoro 3apRAa 3aBHCHMQC TH A 
OT paccTORHVlR He Ha6n~Aae TCR. r~nOTe3a 0 TOM, 4 TO >"1 H A2 
RBnR~TCR 04eHKaMl-1 OAHoro H Taro *e napaMeTpa >.. IAflR KamAoro 
3apRAal, OTBeprHyTa 6b1Tb He Mo*e T. 

AHAflH3 np06ErOB ME~aY B3AHMOaE~CTBH~MH 

HaM VI 6b1flVl H3Y4 e HbI TaK*e QYHK4l-1l-1 pacnpeAeneHl-1R pacCTOAW1~ 
Me~y B3a~MOAeHC TOHRMW. EcnH pacnpeAeneHl-1e n po6e r 06 AO 63aVlMO­
Ae~cT8~R 3KcnOHeH~HanbHoe. TO MaTeMaTl-14eCKOe O*HAaHHe H $YHK~HH 
pacnpeAeneHl-1R paCCTORHl-1~ Me~y B3aHMOAeHcTBHRMH H np06eroB AO 
HH X OAl-1HaKOBbi . 
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Ta6nH~a 3. CpaBHeHHe c pac~eTOM no reOMeTpHqeCKOH MOAenH 

A 	 PaC'IaT- 3Renepl!MeH­ >lMnyJI1>C I!cTO'IHHK IIp lIMe'laHlIJI 

H8f.! A TM1>HaJ{ A A-raB/e .naHHIlX 

I 2 23,8 

2 4 19,6 

3 6,9 16,4 

4 9,0 15, 0 

5 10,8 14,0 

6 12,0 13,5 

7 14,0 12 , 7 

8 16,0 12, I 

9 19, 0 II,3 

10 20 ,2 II ,O 

22 10 ,6 

26,9 i 0,6 

19,5 i 0 ,3 

13,8 i 0 ,6 

14 ,9 i 0 ,6 

13, 7 i 0,5 

13,8 i 0,5 

13,7 i 0,3 

13,8 i 0 ,5 

12,7 :t 0,4 

13,1 :t 0,5 

10 ,8 i 0,3 

13 ,0 :t 0 ,5 

10 , 1:':. 0,4 

10,2:t 0 ,4 

10 ,0 i 0 ,1 

4,9 

4,5 

4,1 

4, 1 

4, I 

4,1 

4,5 

2,1 

4, T 

2,1 

4, 1 

2, [ 

4, 1 

4,1 

1 ,1 

pa6oTa/121 nyqOK 

paOOTa!121 IIy'IOK 

HacT.pa6oTa wparMaHTH 

HaCT .pa6oTa ~aHTH 

HacT.pa6oTa <l)parMaHTH 

HaCT.pa6oTa wparMeHTH 
pa6oTa/12/ llY"OK 

pa6oTa!131 l1yYOK 

HaCT .pa6oTa WParIlISUThI. 

pa6oTa/I31 nyqOI( 

HaCT. paOoTa li>parMsllTu 

pa6oTa /131 nY'lOK 

HaCT . pa6oTa (IlPaI'lr.sHTu 

HaCT . pa60Ta <l!Parr,leHTbI. 

HacT . pa6oTa nY40K 

Ta6nml,a 4 . AHaJIH3 3aBHCHMOC TH cp eAlillx CBo6oAJ lblX npo5 eroB 
OT paccToHHHR 

A, A { (eM ) ).. 1 Ie M ) p
Al. 

3 12,7 :t 1, 4 14,0.i 0 ,6 

4 13 ,4 i 1,7 15,2 .i 0,7 

5 14 , 5 i 1 ,5 13, 5 .i 0,6 

6 15 ,8 i 1 ,4 13, 5 ±. 0,5 

7 12,8 i 1, 2 12, 7 :t 0,5 

8 II,5 i 0 , 9 ro,7.i 0,4 

9 8 ,4 i 0,9 ro ,4 .i 0,4 

10 8 ,G i 1, 0 ro ,5.i 0 ,4 
6 

O,9Il 

0,884 

1,070 

1,165 

1, 004 

1,077 

0,809 

0 ,821 

0 , 22 

0,18 

0,73 

0,94 

0,52 

0,80 

0 , 03 

0,05 

Pe3YJ1bTaTW 

Ta6J1Hu.a 5 

CTaTHCT~eCKoro a HanH3a AnHH M~y B3aHMoAeHcTBHHNH 

1. :ON""" X~ 
3 0,56 3,2 


4 0,57 5,1 


5 0,90 13,2 


6 0,87 7,8 


7 1,00 II ,7 


8 1,15 II , D 


9 1,10 7,6 


ro 1,34 18 ,2 


HyneBaR r ~nOT e3a COC To~T B TOM, ~TO AnR Ka~oro 3apRAa ~Me~­
~aRCR B~6opKa cneAyeT pac npeAeneH~~ /2/ c 3Mn~pH4eCK~M cpeAH~M 

/1/ . Pa c npeAeneHHe He 6YAeT 3KcnOHeH~Han b H~M, eeI1H ny40K HeOAHO ­
pOAeH, e cnl-1 np~1 pOAa 10111\.1 coeTas e ro \.13MeHIlIOTCR c 1013MeHeHIo1eM pac­
C TO~H\.11l OT He cTa pO)I(,QeHIo1Il ~pa rMeHTa. 

~nR npoaepKl-1 c $opHynlo1posaHHOH r\.1nOTe 3~ 6~no YlCnOnb 30BaHQ ABa 
MeTOAa/15(Pe3ynbTaT~ npeACTaBI1eH~ B Ta6n . 5 . 

AI1R HecrpynnYlpoBaHHWX AaHH~x npYlMeHeH KpYlTepYI~ KOI1MoropOBa. 
Ha60p paCCTORHJ.1H X Me)I(,QY B3aIo1MOAeHCTBa.1IlMIo1 
4T06~ X I 6b1I10 MeHbwe 10111", paSHO X 1+1' Arm 
AHnoe b MaKCHManbHoe 3Ha4eHHe Benlo1 4HH bI 

X. 
I 1 	 -t i 

DN~IF(XI)-~IVN , rAe F( X1 ) = j- e 
o ~ 

ynopflAo4HsanCR T~K, 
N 3Ha4eHHH X Haxo­

~ 
dt _ 

, 
I 

PacnpeAeneHHe ON HaHAeHo KOI1MOrOpoBbiM. HyncsaR rl-1nOTe3a OTBep­
r aeTC.R Ha YPOBHe 3Ha41-1MOCTIo1 0 ,05, eC I1 l-1 ON mu 60nbwe 1,36 
lA''" N 60nbwe 100/_ 

r ,llnll er pyn n HpoBa HHblX AaHHblX Io1cnOllb30saIlCR KpHTepl-1~ X 2• ,llaHHble 
rpyn nlo1pOBaI1HCb B paB HOMep HYIO r lo1CTorpaMMY . WHplo1Ha Ka~oro KaHana 
HCXOAR \.13 3KcnOHeH~HanbHor o pacnpeAeneHYlR AenaeTCR TaKoH, 4 T06b1 
B Hero nonaAana oAHa \.1 Ta ~e AonR Bcex C06b1TIo1~ . HaMH Hcnonb30­
BaHa rlo1cTorpaMMa C AecRTb~ KaHanaM Io1. YKa3aHHblH Kp HTepHH npoBe­
pReT rHnOTe3Y 0 paaHOMepHOCTH pac npe AeneHIo1R c06b1TH~ no HH Te p­
sanaM. C~eCTsoBaHlo1e aHoManOHoB npHseno 6b! K TOMY, 4TO B nepBbI~ 
KaHan r \.1CTor paMM~ nonano 6~ 6011bwe C06~T~H, T.e . MeHbWHe X 
BC Tpe4aI1HCb 6~ 4a~e, 4eM cl1eAyeT O*~AaTb ~3 3KcnOHeH~~anbHoro 

pac npeAeneHHR . 
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Ha e n e Aax n e pBVl4 HWX 4ac TVl4 HeOHa - 2 2 HHKaK HX 3~¢eK TOB aHOManb ­
HOC TH fiblTb He Aon~HO. AHan H3 4 aC TVI A8H HblX , eOAep)j(a~eH 3 65 4 
BaaVlMoAeHcTBVlR, HaHAeHH~X no c n eAY Ha AnH He 369,8 H, nOKaaa n, 
4TO DN max = 1 , 15, X ~ = 13, 0. KaK H c n e AOBan o O)!(HAa Tb, rl·1nOTe­
aa 06 3KcnOHeH~Hanb HOM pacnpeAeneHHH pac c ToR HVlH Me~y e aaVl MO­
Ae~cTB~RMH nepBH4H~X 4a C T H~ He onpoeeprae TCR npH HaweM aHanHse . 

KaK e~AHO H3 Ta6n . 5, AnR ¢ p arMeHToe C pa s nH4HWMVI sapRAaMH 
s n peAe nax AOCT~rHYTO~ CTaTVlCTHK~ Hyneea R rHnOTe3a TaK*e He 
onpOBep r aeTCR . 

4To6~ nocMOTpeTb, KaKHe 3¢~eK Tw MornH 6~T b 05Hapy*eH~ B Ha­
weM 3Kc nepVlMeHTe npH TaKOM aHanH3e, ecnH 6 b1 Bce BHoeb 06 p8 30 ­
BaBWHeCR ¢parMeHT~ 06naAanVl S m paa MeH bWHM no cpaeHeHH~ c HOP ­
Ma n b HblM cpeAHHM cBo60AHblM npo6e r OM np~ cpeAHeM BpeMeH H )!(HSHVI 
a HOMa nb Horo COCTOA HHR r , Hcnonb30BanCR MeToA KBaaHpeanbHoro MO ­
Ae nH posa HH R 1 16/. 3aAaaa n VlCb paaMep~ KaMep~, CKOPOCT L ~pa rMeHTOB 
VI APyrHe AeTanH 3Kcnep VlMe HTa, nepe6V1panVlC b pa3nH4H~e aHa4eHHR 
m Hr . OKa3anOCb) 4 TO ecnVl 6b1 speMR ~H3HH aHOManOHOB r 6~no 


12
60nbwe, 4eM 5x l0 - c, a OTHoweHHe aHOManbHoro cpeAHero CS060A­
Horo np06e r a K HopManbHOMY MeHbwe HnH paSHO 3/4, TO HyneBaR 
r HnOTe3a 6~a 6w onpoe eprHYTa npHMeHReMWMVI KpHTep~RMH.B Ta6n .6 
nOKaaa Ho, KaK MeHR~TeR AnR CHOAenHpOBaHHblX C06b1THH a Ha4eHHR 
DN max H X ~ B aaSVlCHMoc n1 OT T n p~ m = 3/4 . 

Ta6J1l1L\a 6 

PegYllbTaTbl MOAelIHpOBamUI 

1:' 7JN",., X~ 

I X 10- 12 0,88 2,2 

6 X ro-I2 1,37 24,3 

8 X ro-I2 1,56 32,6 
ro-II I,Bl 32,4 

COBH E CTH~~ AHAfl~3 np06E r OB ¢PArMEHTOB 

PA3fl~4H~X 3APRnOB 


PaCCMOTpVlM Bce 3apRAbi BM e CTe. ~nR 06DeAVlHeH~R np05eroB ¢par­
MeHTOB c pa3J1HqH~MVI Z Hc nonb30e8J1aCb cneAylOUtaR npOLteAypa. 11H ­
AVlBHAyanbHbre 3 r1d4eHIo1R cpeAHIo1X cs060AHblX np06e r oB AnR Ka)t(,Qo r o 
sapRAa, onpeAen~HH~e Ha AaHHOM paCCTORHH~ OT T04K~ po~eHVlR 
ct>parMeHToB X • • \ z( Xl , HOpMVlpOBanHCb Ha \;'IX cpeAHHe SHa4eHHR A .z 
HOPM~ poBKa Hd APy r He 3Ha4eH~R A ' HanpHMep. nonY4e HHwe Ha AnVlHe z 
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O. 2D- - . {o-~~.. ) I 61 .' '0 

PHe . J. li opMHpOnallllbu1 cpeAHHl1 PHc.4. 1%-rpallHlJ,a 3I1a1.J.HMOCTU 

c Bo6oAHbrn npo6er, ycpe,ll,lIeHHbUl aHOManOHHOH rHnOTegW AnR pag­

no Dc eM 3apnAaM OT 3 AO 10, JIH1.J.HbI.X C04.eTaHHij cpeAuero npo-

B 3aBHCHNOCTH o"r paCCTORHHfI, 6era aHOManOliOB A a it HX ,no-
npoji~eHHoro $parMeIITaMH . J1l1 a. 

x > 3 CM , npHBOAHT K TeM *e c a~~M peaynbTa TaM. nonY4eHH~e OTHO­
weHHR yc peAHR~HCb no se eM 3apRAaM OT 3 AO 10. Pe3ynbTa T npHBeAeH 
Ha p Hc . 3 . 3Kc n epHMeHTanbHwe T04KH Ha 3TOM pHCYHKe, KaK H Aon~HO 
6WTb B cnY4ae OTCYTCTSH~ aHOM8nOHOB , Xopowo on~cwsa~TCA npRMo~ 
nHHHe~: x 2 AnR ACCRTH T04CK paseH 2,38. 

B APyrHx pa60Tax, HanpHMep a/1/.npeAnona r anocb c~eCTBOBaHHe 
HeKoTopoH npHMeCH - a c Ta6Hn bHWX aHOManOHOB c o cpeAHHM CBo60AH~M 
np06eroM Aa o B 3TOM c n Y4ae np06erH ~parMeHTOB AaHHoro aapRAa 
onHC~BaOTCR ¢YHK~HeH nnOTHOCTH pacn peAen eHHR 

-XII.
!(X ) =--"'-e • i -a -X/AA +---e 

a A 
AJ1R aHa4eHVlH a = 0, 0 6 VI Aa = 2,5 CM B npeAnono)t(eHHVI, 4TO napa­
MeTpw aHOMa n OHOB He aaBHCRT OT Z. Ha pHe . 3 npoaeAeHa nyHKTHpHaH 
KpVlBaR. Jln R Hee )( 2 = 47,29, T . e . eTaTHCTIo14eCKaR BepORTHOCTb 
cnpaSeAJ1V1BOCTVI TaKOH rHnOTeaw n peHe6pe)t(HMO Mana . 

AnA Taro , 4T06h' o~eHHTb BOSMO)!(HWH BKnaA a HOManOHOB , KOTOPbli'1 
He Mor 6b1Tb 06HapymeH HaMVI Vl3-3a orpaHVl4eHHOCTH CTaTHCTVlKH, VlC­
cneAOBaHa ¢YHK4HR npaBAonOA06HR 

-XzI/Aa. 1 -XZt/A Z -Xz.lAa 
L(a,A )=lnllll(+e + - a e )ll(ae ) + 


a r:j a j
A z 

- Xz . I Az 


+ ( i-a)e ) ), 

rAe X - npofierH AO B3aVlMOAeHC TBHR, a X z - np06erH Henpo­


ZtS3a~MOAe~cTBOBaBWHx ¢parMeHTOB 3apRAa Z. j 3 Ta ~yHK~VlR npaBAO­
nOA05HR aHanH31<1pOeanaCb c nOMOIJ.tbKJ npOrpaMMb! HlNUIT / 17~ rIHH\;1MYM 
¢YHKllHH npaBAonOA06HA AOCTHraeTCR np~ a = 0 , 003.:!:0 , 003 \;1 A a = 
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= 0,3+0 ,5 CM. Ha p~c. 4 np~eeAeHa nonY4 eH HaR r paHH~a o6naC TH ~3­
16. 	 TH XOHOB A. H. Bec THHK AH CCCP, 1983, I, c .14.MeHeHH.R napaMeTpOB a ~ Aa , COOTBer cTeylOlltaR 1% YPOBHIO 3Ha4HMO­
17. 	 J ames F., Roos H. Comp.Ph ys .Comm ., 1975, 10, p.31,3.CTH 	 nmO Te3bl 0 Cr a61-1nbHbi X aHOMa nOHax . 3aWTp~XOBa HHaR 06naCTb 

B~we KpHeo~ 3anpe~eHa, 05na CTb HH~e Kpl-1eO~ - Her. 

3AKJlIll4EH~E 

~c cneAOBa HHe c peAHH X cB060AH~x np06eroB AO Heynpyroro 83aHMO­
Ae~C r BH A 8 RAepHO~ ~or 03Mynbc HH $pa rMeHTOe RAep HeOHa-22 C 3apR­
A8MVI 3 5 Z 5 10 npH HMn y nb c e 4, 1 A r38 /c AIlR Ka)t(,Qor o 3apRAa 
B OTAen bHOC TH H AnR Bcex BMeCT e nOKa3ano, 4TO HHKaKHX CTaT HCTH­
~eCKH 3 Ha~HM~X H3MeHeHH ~ a cpe AH eH An HHe 3Tor o np06e ra C ~3Me­
He Hlo1eM pacc TORHHR aT nepBW-4HOrO B3aHM OAeHC TB J.of R He Ha 6nIOAae TCR . 
Pacnpe AeneHVle npoGer oB $ parMeH TOB AaH Horo 3apRAa XOpO WO onVlc~­
eaeTcR npOCTUM 3Kc nOHeH 4V1anb H~M pac npeAene Hlo1eM. 

Ta KHM 06pa30M, B HaweM 3KcnepHMeHTe c~eCTBOBaHHe aHOMa nOHOB 
He 	 nOATBep*AaeTC R. 

A8TOP~ 8~ pa~aIOT 6narOAapHOCTb TeXHVl4e CKOM Y nepcoHany nafio- . 
paTopHH CO rpYAHVl4ec Tsa 3a nOM~b B nposeAeHHVI 3 KcnepHMe HTa , pa ­
604 HM H cny*a~HM CHHxpO$a 30TpOHa OH~~, 06ec ne4V1B wHM ycnew Hoe 
06nY4eHHe ~oTo3Mynbc HoHH~X KaMep, a TaK~e 4neHaM ~OTOXHM Vl 4 eC KOH 

rpynn~ na6opa TopVlH B~COKHX 3He prHH O~~H. rAe 3TH KaMep~ 6~nVl 

XOPOUJO o 6 pa6oT aHbl . 
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B 06beAHHeHHOM ~HCTHTYTe RAepH~X HCCneAOBaHH~ Ha4an 
BblXOAHTb C60PHlo1K "HpamKUe C006U/eHU.R OJ1.RJ1" _ B HeM 
6YAYT nOMe~aTbCR CTaTbH , cOAep*a~He opHrHHanbHble HaY4Hble. 
HaY4HO- TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAHble peaynbTaTbI, 
Tpefi ytOIQHe tP04HOH ny6flHKa~~H_ 6YAY4H 4aCTbtO " Co06aqeHHH 
OH,IH1", e Ta T b H, B OWeAWlo<1e B CGOPHHK. HMetOT / B OT flH4He OT 
npenpHHToe/ cTaTyc O$H~lo1anbHblX ny6flHKa~HH OHRH . 

C60PHlo1K "Kpa T KHe co06lQeHHR OHRW' 6YAeT BblXOAHTb pery­
J1R P HO. 

The Joint Inst i t ute fcr Nuclear Research begins publ i­
shing a col lect i on of pap~~s entitled JINR Rapid Communi­
cations which i s a ~ection of the JINR C~unications 
and is i ntended for the accelerated publica t ion of impor­
ta nt results on the fol l owin~ subjects : 

Physics of el ementary part i cles and atomic nuc l ei . 
Theoret ical phys i cs. 
Experiment al tec hniques and Methods. 
Acce l erators. 
Cryoqeni cs . 
Computi ng mathematics and methods. 
Solid state phys i cs. Liqu id s. 
Theory of condenced mat t er. 
App l i ed researches. 

Being a part of t he J INR ComMUnicat ions, the art icles 
of th is new col l ection, i n contrast to t he J INR Prepr ints , 
have t he status of offic ial publi cations of the J INR. 

JINR Rapid Communications wi l l be i ssued regular ly . 

SalllUl l'\. 'L II. II HP . P I- 84-532 
AnuJl tl (,' 1I0 h tlHllOl 'O npo6c J~a B 4>oTo3MynbCHH 
¢lp al~"I (, lI'rOU 11('011 .1-22 npl1 HMnynbc e 4 , I A r3B/ c 
H n p()()J I ~Ma OIlOM.lJIOliOB 

U n~Cp ltO il 4>oT0 3MynbcIDi, o 6n yqeHHoA M p aMH HeoHa-22 npH 
ilMnynbce 4 , J r3B/ c Ha HYKnOH, 3 3pe rHCTpHpOB3HO 6053 B3aJ.um­
ACftCTBI1:R ¢lparMe HToB C 33PRAaMH OT 3 AO 10. npoBeAeH CTaTHCTH­
llecKHH anaJIH9 npof5eroB 9 THX ¢lparMeHToB 11.0 B9 aH}otOAeHCTBHH: C RP;­

p aMH B ~oTo3MynbcKH . HHKaKoH 9 aSHCHMOCTH cpep;KHX cB06op;~x 

npo6eroB AO DsaHMoAei'ic TBHR OT paC CTORHHR, npofiAenHoro 4>parMeH­
TaMH , He 06HapY'KeHO. B Aa HHOM 3K cnepHMeHTe He nOnY'le HO yx 3 sa­
HHH Ha c~eCTB OBa.HJ1 e aHOM a110HOB . 

Pa60 Ta BblflOnl-leHa B fla6opaTopHH BblCQKHX 3HeprHfi OIDIH. 

Co o6.eHMe 0 6be AKH e HHOrO KH CTHTYT 3 An ep HYX HccnenoBaHKA . ~6Ha 198 4 

ilepeBOp; O.C . BwHOr p aAoBOH 




