
B .B .BHHorpa,n;oa, M .3 .,noxTMaHOB, 

B.r .O~HQOB, A.lla3MaH 

PI - 7155 

OilPE,aEJIEIME CfA'Il1Cll1liECKOi1 3HAtrn:MOCll1 
nPM 3KCnEPHMEHTAnhHOM OBHAPYXE""" 
HOBHX PE30HAHCOB 



,llHHeHHOrO liiHCTJATyTa $1J.IepHb1X 

CCJJe,[IOBaHJAli 

06'bC.llHHCHHOrO HHCTHTyTa Jl.llCpHbiX 

KlTCJI CaMOCTOJITC,,bHhiMH ny6JIHKai.(HliMH. 

HH co CT. 4 YcTafla OlUIH. OT!lH'iHe 

' KIDO'laCTCll H TOM, '11 0 TCKCT npenpltHTa 

"'-e.R H KaKOM- JJHOO Ha)''lfiOM IK)'pl!aJJC 

330 
Jfb 6/2 ... 7.f"J 

.,Orn " lin 
~OB.B ;;.t'• HHMCIOT 

~· Oll~p ' • B. nocne.u-

r'Jrcrk ~.lteJiellt. ~JCOjf~f(J ; e.ucTasneH 

~·.t'.[-~-

~::J. OM Jl3biKaX. 

-~ 't~ .• 

,__
1--- __ j{Jj·F Ko B cTpaHbi-

---.::.. ~ onpe.uenJieT 

------- TeMaTH'lCCKHX 

-- ---- nony<taTenJIM. 

---- _ aBOM BepXHCM 

B.B.BHHorpa,noa, M.3.,lJ,oxTMaHOB, 

B.r .O.QHHUOB, A.na3MaH* 

PI - 7155 

OllPEWJIEHHE cr A'll1Cil1'1ECKOA 3HA 'll1MOCll1 

I1PH 3KCnEPHMEI-ITA.7IbHOM OBHAPY.El001 

HOBYX PE30HAHOOB 

* l1HCTHTYT TeopHH H3MepeHHH CAH, EpaTHcnaaa, '4CCP 

06v.t;:<ue~Hhli~ lllienrryT 

sue~:J~3 neCJie.noaaJm 
6J1GJ~~OTEKA 



B11Horpanos B.E., .UoxTMaHos M.3., OnRHnos B.r., 

I]aaMaH A. 
PI - 7155 

OnpeneneHRe CTaTRCTif'leCKOii 3H8'11fMOCTif npH aKcnepRMeHTanhHOM 

06HapyJKeHlflf HOBbiX pe30H8HCOB 

HccnenosaH sonpoc o cTaTRCTR'IeCKoii 3H8'1HMOCTH np11 aKcnepRMeH

TanbHOM o6HapyJKeHiflf HOBbiX pe30H8HCOB B cfJH31fKe Bb!COKHX 3Heprlliio 

BbiBeneHa cf!opMyna nnH onpeneneHRH sepoHTHOCTif cTaTRCTR'IeCKoii cf!moK
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Determinaiion of Statistical Significance 
in. Experiments on Detection'of New 
Resonances 

The problem of statistical significance in experi
mental detection of new resonances in high energy physics 
is studied. The formula.is derived for determination of , 
statistical fluctuation probability as the measure of I 
statistical significance of the effect observed (histogram 
peak). Numerical values of probabilities are obtained for 
practically interesting cases and the statistical signi
ficance of 20 experiments is analysed, which prove, for 
the first time, the existence of new resonances. 
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1. Beeoenue 

B nacTonmee apeM» O.D.HHM H3 ainyanhHhiX narrpaaneHHH 

B 4m3HKe BhiCOKHX 3HeprHH HBJIHeTCH IIOHCK HOBhiX t.{aCTHI.( 

H peJonancoa. TaK, cornacno o63opy o caoiicTBax t.{ac

THu /l/,.B rrepHO.IJ. C 1964 IIO 1971 r.r. aHaJIH3yXapaKTepH

CTHK t.{aCTHI.( H IIOHCKy HOBhiX 3JieMeHTapHhiX t.{aCTHI.( /pe3o

HaHCOB/ 6hiJIO IIOCBHII(eHO CBhillle 3000 3KCIIepHMeHTaJibHhiX 

HCCJie.D.OBaHHH. llpH 3TOM KOJIHt.{eCTBO HOBhiX o6Hapy)KeHHhiX 

Me30HHhiX H 6apHOHHhiX pe30HaHCOB IIp.eBhiCHJIO 100 • 

0.D.HHM H3 OCJIOBHhiX MeTO.Il.OB 06Hapy)KeHHH HOBhiX 

peJOHaHCOB HBJIHeTCH aHaJIH3 IIpe.IJ.CTaBJieHHhlX B BH.D.e rH

CTOrpaMM pacrrpe.n.eneHHH C06hiTHH HCcne.n.yeMOH peaKI.(HH 

IIO .34J«lJeKTHBHhiM. HJIH He.IJ.OCTaiOII(HM MaCCaM pa3JIHt.{HhiX 

KOM6HHai.(HH BTOpHt.{HhiX ~t.{aCTHU. B03MO)KHOe Cyll(eCTBOBaHHe 

noaoii qacTHI.(hi /pe30IIanca/ o6napy)KHBaeTcH B peJynhTaTe 

na6nw.n.eHHH H36hiTKa co6hiTHii /rrHKa/ na.n. «l!onoaoii KpHaoii. 

llpH 3TOM 34l4leKT o6pa3oBaHH» noaoii . t.{aCTHI.(hi MO)KeT 

HMHTHpoBaThCH CTaTHCTHt.{eCKOH «lJniOKTyauHeH. ll03TOMy 

eCTeCTBeHeH HHTepec "K BOIIpocy 0 BepOHTHOCTH TaKOH 

«lJniOKTyai.(HH KaK Mepbi CTaTHCTHt.{eCKOH . 3Hat.{HMOCTH Ha-

6JIIO.D.aeMoro 34J«lJeKTa - IIHKa rHCTOrpaMMhl. 

O.n.aaKo .n.o cnx rrop ne 'cymecTayeT e.n.nnoro KpHTepnn 

cTaTHCTHt.{e~oii 3Ha'IHMOCTH 3«lJ«lJeKTa. B o.n.nnx pa6oTax, 

HaiipHMep, 
2

•
3

/ OI.(eHHBaiOT CTaTHCTHt.{eCKYIO 3Ha'IHMOCTh 

C IIOMOII(hiO X 2 
-KpHTepHH, B .IJ.pyrHX pa6oTaX IlpHBO.IJ..HT 

'IHCJIO CTaH.n.apTHbiX OTKJIOHeHHH h IIPH'IeM , BeJIH'IHHY 

·h· OIIpe.IJ.eJIHIOT pa.3JIH'IHbiM o6pll30M 'HJIH KaK OTHOIIH:lHHe 
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Ns / vNcp /4,5,6_1 JinH.KaKOTHOIIIeHHe. N-alv(Ns.+NcpJh-91 *. 
B · pH.n;e cnyqaea I 10 ·J.21 o.n;noapeMenno rrpnao.n;HT sennqHHLI 

n P(x~JH h. 

lionee Toro, B pa6oTax 1960~1961 r.r., Kor.n;a srrepBLie 

6LIJIH · o6napy)KeHLI pe 30HaHcbl Y * (138 5) I 131, K * (890) /I 4~ 
p (765) /I sl, w(783) I 161 , TJ (548) I 171 H .n;p. KaK .n;eii

CTBHTeJILHO HOBbie l.laCTH:Uhi, 0 l.leM CBH,IJ;eTeJibCTBOBami IIHKH 

rHCTOrpaMM , a He KaK pe30HaHCbl B IIOJIHOM ceqeHHH 
. ' 

CTaTHCTHl.leCKaH 3Hal.IHMOCTb 3THX IIHKOB He OIIpe,IJ;eJIHJiaCb. 

JlHWb K 1968 r., KOr ,IJ;a .. KOJIHl.le CTBO HOBbiX 3aHBJ1eHHbiX 

pe30HaHCOB ,l.I;OCTHrJIO 60JiblliOH BeJIHl.IHHbl H CYII.J;eCTBOBaHne 

MHOrHX H3 HHX He IIO,IJ;TBep,IJ;HJIOCb B IIOCJie,IJ;yiDII.J;HX 3KCIIe

pHMaHTaX, IIOHBHJIHCL pa6oTLI /la, 19 I, B KOTOPLIX paccMaT

pnsanacL B03MO)KHOCTb CTaTHCTHl.leCKHX <iJJIIDKTya:u;nif H 6biJI 

C,IJ;eJiaH BbiBO,IJ;, l.ITO ,IJ;JIH TOrO l.IT06bi 6biTb YBepeHHbiM 

B HCTHHHOCTH HOBOrO pe30HaHCa Ha,IJ;O HMeTb ITO MeHLWeif 

Mepe 5 CTaH,IJ;apTHbiX OTKJIOHeHHH. 

C TeX HOp B C006II.J;eHHHX 06 3KCIIepHMeHTaJibHOM 06Ha

py)KeHHH HOBbiX pe30HaHCOB, KaK rrpaBHJIO, IIpHBO,l.I;HTCH O,IJ;Ha 

H3 YIIOMHHYTbiX BbiWe OI.J;eHOK CTaTHCTHl.leCKOH 3Hal.IHMOCTH. 

O.n;naKo BeJIHl.IHHbl h ne.n;ocTaTol.lio .n;n~ ~~ppeKrnol 
OI.J;eHKH BepOHTHOCTH CTaTHCTHl.leCKOH ·<iJniOKTya:u;HH. 3Ta 

BepOHTHOCTb, KaK 6y.n;eT IIOKa3aHO HH)Ke·, 3aBHCHT, IIOMHMO 

BI:!JIHl.IHHbl h, OT KOJIHl.leCTBa Hl.leeK rHCTOrpaMMbi, OT' l.IHCJia 

Hl.leeK, B KOTOpbiX Ha6nro.n;aeTCH IIHK, H, B006II.J;e rOBOpH, 

<lJopMbl <iJOHOBOH KPHBOH, OTHOCHTeJibHO KOTOpOH IIpOH3BO

,l.I;HTCH · IIO)J;Cl.leT J<iJ<iJeKTa. qTO KacaeTCH KpHTepHH )<}To OH 

xapaKrepnJyeT· cTerreHL cornacnH JKcrrepnMenranLnoii rn

cTorpaMMLI C <iJOHOBOH · KpHBOH B · :u;eJIOM H IIe,IJ;OCTaTOl.IHO 

qyscTBHTenen K cTaTHCTHl.leCKOH <lJnioKTya:u;nn B sn.n;e yJKoro 

IIHKa. 

B nacTOHII.J;eii pa6oTe BLIBe.n;·ena <):lopMymi · .n;nH orrpe~ 
,IJ;eJieHHH BepOHTHOCTH CTaTHCTHl.leCKOH .<iJJIIDKTya:u;HH, ·no

Jiyl.leHbl l.IHCJieHHbie 3Hal.leHHH BepOHTHOCTeH ,l.I;JIH ripaKTHl.leCKH 

HHTepeCHbiX CJiyqaeB H rrpoaHaJIH3HposaH:a CTaTIICTHl.leCKaH 

* 3.n;ecb N 8 ~ KOJIHl.leCTBO C06b1THH na'.n; <b.OHOBO!f KpHBO~ 
/J<iJ<beKT/, Ncp- KonnqecTBO co6LITHH rro.n; <bonoson Kpnson 
/<bon/, O)KH,IJ;aeMoe KOJIHl.leCTBO C06biTHH. 
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JHal.IHMOCTb pH,IJ;a 3KCIIepHM:eHTOB, B KOTOpbiX BIIepBble 

6biJIO JaHBJieHo o. cyii.J;eCTBOBaHHH HOBLIX pe3oHancos /,., 200/o 
pe3onancos, rrpnse.n;eHHbiX B o63ope xapaKTepncTHK qac

THU /l/ /. 

2. OnpeoeAeHue cmamucmu'lecKoii 31lU'IUMocmu nuKa 
zucmozpaMMbZ 

Bse.n;eM cne.n;yromne o6oJnaqennH: 

- KOJIH'IeCTBO C06biTHH B rHCTOrpaMMe, ·k - KOJIH'!eCTBO NT 
Hl.leeK rHCTOrpaMMbl, S - KOJIHl.leCTBO H'!eeK rHCTorpaMMhi, 

B l<OTOpbiX na6nro.n;aeTCH IIHK, <N. > = f f{M} dM - O)KH,IJ;ae-
• I A. 

I . 

Moe ionnqecTBO co6LITHii B H'IeiiKe 

,IJ;JIH <iJoHOBOH KpHBOH, .M- rrapaMeTp, 

Macca CHCTeMhl '!aCTHI.J;. 

A . , . f(M) - BLipa)KeHne 
l. 

HaiipHMep,J<iJ<lJeKTHBHaH 

BepoHTHOCTh Toro, l.ITO B H'!eiiKax rncTorpaMMhi 6y.n;eT 

HaXO.D;HThCH N , ... , N 
1 k 

k 
co6LITHii ( I N i .;, N rl pasHa /2ol 

i = 1 

NT! ( _::!...£_) N l .•.• ( < N k >) ~ kj 1 I 

N 1' NT 

P(N 
1 

, ... , N ) 
. • k 

·N1! ... NA 

Y'IHTLIBaH, 'ITO <N. > << N , B Bhipa)KeHHHX, orrpe.ne-
. I T 

JIHIDII.J;HX ,l.I;HCIIepCHH H KOBapHai.J;HH .D;JIH pacrrpe,neneHHH /1/, 
MO)KHO rrpene6pel.IL 'IJieHaMH rropH,nKa( <N. > 1 N T ) 2 no 

cpasnennro c 'IJieHaMH rropH.D;Ka <N i >f.~"/211 Tor.n;a 

cny'laHHLie senn'IHHLI N 1, ... , N k MO)KHO C'IHTaTL neJa

BHCHMbiMH H IIpH6JIH)KeHHO pacrrpe,neJieHHbiMH ITO HOpMaJib

HOMy 3aKOHy CO cpe,nHHMH <N .. > H ,nncrrepCHHMH <N . >. 
I I 

llycTL rpyrrrra co6LITHii r. naxo,nnTcH B s coce,nnnx 

H'leiiKax A i ..•... '. A i + s.- l. H ~OJIHl.le CTBO co6LITHH B 3TOH 

rpyrrrre pasno v; = N; + ... +, N i + ~ ~1 . TaK KaK JTO cyMMa 

HOpMaJibHO pacrrpe,neJieHHbiX BeJIHl.IHH, TO BeJIH'IHHa V l TaK

)Ke pacrrpe.nenena no. nopMaJILHOMY 3aKony co cpe,nHHM 

3Ha'lenneM <vi>= <N. > + ... + <N .+ 1 > n c .n;ncrrepcneii 
2 . . I I s- • 

a (v. ) = <v; >·. 
d6o3Hal.IHM 'lepe3 B; cne.n;yroii.J;ee cnyqaiinoe co6LITne: 
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c', 

B rpynrry r 
1
• IIOIIa,n;aeT He MeHee <v. > + h y<v. > COfihi-

' . ' ' Tnii:, r,n;e h - Ja,n;aHHoe rrono)KHTenhHoe qncno. , , 
Bep(HITHOCTh cTaTnctnqec:rwii l)>niOKTy~u~;nn Ha ypoaHe 

h CTaH,n;apTHhiX OTKnOHeHHH, T.e. BepORTHOCTh TOrO, 'ITO 
XOTR fihi B O,D;HOH rpyrrrre ,ll3 r rpyrrrr r , r , ... , r (r=k-s+l}, 
KOnH'IeCTBO COfihiTHH, He MeHee <v. >_; h /<v .> ,paBHa *'' 

h • • 

P(B VB V ... VB )=1- / ... J ¢(u , .. !,u )du ... du·. /2/ 
12 r 1 r 1 r 

-oo -oo 

r 
1 :s 3,n;ech 1 · exp(--

,J..(u , ... ,u ) = ;rh. 1-::- 2 i,j 
't' 1 r (2 1T Y P 

p-1 u u ) ..:. 
i j ij 

- MHOrOMepHaR HOpManhHaR IInOTHOCTh BepORTHOCTH cny

'laHHhiX aemt'IHH u;= (v;-<v; >)jy<v;> , cpe,n;une JHa
qennR KOTOphiX paBHhi Hymo, ,n;ncrrepcnn - · e,n;nHnu;e, K<nl)>
l)>nu;neuThi KOppenRl(HH Me)i(,n;y BenH'IHHaMH U i H U j -. p ij 
Benn'lnHa p.- ,n;eTepMHHaHT KoppenHUHOHHoii MaTpHUhi l·p .. }, 
p-1 

- :meMeHT MaTpHUhi, o6paTHoii K MaTpnu;e { p .. ''1 . 
. ij t] 

KoJI)>I)>nu;neHT KoppenRu;nn Me)K,n;y aenH'IHHaMn u n u pa-
BeH /22/,. i j 

p 
ij 

r,n;e 

<(u. -<u,>}(u -<u. >) > 
• • j 1 

<(vi-,.<v ;>Hv; -<v; >)> 

a(u. )a(u.) a( v.) a( v.) 
• J • J . 

v .. / y <v. ><v. > , 
• , • l 

i+ s-1 

Jl .. 
•] 

:s <Nk"> - KOnH'IeCTBO COfihiTHH, HaXO,D;R-
k = j 

ll{HXCR O,lJ;HOBpeMeHHO B rpynrrax r. H r .. 
' I 

TaKHM o6paJoM, aepoRTHOCTh cTaTHCTH'IecKoii: I)>JIIOKTya-
u;nn JaBHCHT OT BeJJH'IHH h , k , s H l)>opMhl. I)>OHOBOH 
Kpnaoii: fqepe 3 KoJI)>I)>nuneHThi KoppenHIJ,HH p ii I, T. e. 

·P = f(h,k,s,p:. ). ,, 
* BhlpameHne "B i VB; '' o6oJHa'laeT, 'ITO rrponJoii:.n;eT 

no Kpaii:ueii: Mepe g.n;Ho HJ co6hiTnii B i unn B; , a Bhipa-
me nne" B A B " - "B n B ". · 

. i i . i j 

6 

.•L 

'-J' 

• 
ir! 

3. Bbt'IUC/leHue eepoJimHocmu cmamucmuttect<aii · 

t/JAIOI<mya lJUU 

~nR Bhl'IHCneHHH BepOHTHOCTH p = {(h,k,si p .• J pac-
CMOTpHM_ OT,D;enhHO cnyqan S = 1 H s ~ 2. 'I 

B cnyqae s = 1 aenn'IHHhi u
1

, ... , u k neJaBHCHMhi. 
MHOrOMepHhiH HHTerpan /2/ CBO,D;HTCH K IIpOHJBe,D;eHHIO 
O,lJ;HOMepHhiX HHTerpanOB W(h): 

v 'V p (llz ... Bk ) 1 - [ ci> (h)] k ' .. /3/ 

.!! h 
r,n;e cp (h)= J 1 

--e 2 dt - lPYHKUH H HOpManbHOrO pac-
-oo y 2rr 

npe,n;enennH. 

B cny'Iae s ?. 2 npHMoc Bhi'IHcncune MHoroMepuoro 
HHTCrpana /2/ IIpH fionbiiiHX r npaKTH'ICCKH HCBOJMO:>KHO • 
flO'JTOM}' Mbl BOCIIOnhJOBani!Cb cne,n;yiOll{HM IIO.QXO.QOM: OIIpc
,lJ;CniiJIH BCpXHIOIO H HH:>KHIOIO rpaHHl(hi /2/. 113 oou_inx TeopeM 
TCOpHH BepOHTHOCTCH /2o/ cne,n;yeT, 'ITO 

P(B 1 VB
2

V ... VB,) == :S 
i= 1 

P(R_) 
I /4/ 

r r r r .r 
- :S :S P(B.AB_)+ ! !_ ! P(U_AB.ABe)+ 
i=l j=i+l 

1 
I i=l j=i+1 f=1+l 1 I : 

k- s B ) +(-1) P(B
1

A ... A r . 

CyMMa n106b1X nepBhiX m 'IJJCHOB B Bhipameunn /4/ 
orpaHHlfHBaeT /2/ c~nJy, ecnn m YeTuo, n caepxy, ecnn.

. m HelfeTHO. 

~nH Ol(eHKH /2/ .Mhl orpaHHlfHnHCh TOJlhKO TpeMH nep
BhiMH 'lnenaMn cyMMhi /4/. Opn 3TOM .n;nH BhilfHcnennH 
BeJJHlfHH P(B AB.) H P(B.AB.ABn} MhiHCIIOJlhJO-

' I I I L 
aann BhipameHHH, npnae.neHHhie a /23/ 

P(B) =- Ffh) r,n;e F(h). = 1, ci>(h) ' /5/ 

. . . { F (h) 2 . e cnn · P .. 
P(B AB .)-= ' ' 1 

' 

1 

F(h}. -2 T(h, ~i).ecnn 

0. 

/6/ . 
P ... -1- 0. 

IJ 
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I t. 

P(B.A B. AB n)= 
J 1 L 

. 3 
F(h) , ecnH r. .. =re= o 

'1 j 

F(h)[F(h)- 2T(h,aii)], ecnH P .. f, 0 
l] 

r je = o. 

F(h)[F(h)- 2T(h,a .n.)], ecnH p .. = 0 p.n I 0 
]L . J] JL 

..lF(h}-[T(h,aii)+ T(h,ai£)+ T(h,aie)]+ 
2 

+ 2[S(h,a ,b .. ) -t-S (h,a.e ,b:e J +S(h,a.e,b-eJl 
ij '1 . ' ' 1 J 

- 1/2, ecnH 

r.. .;, o H r
1
. e 1 o . 

'1 /7/ 

3,necL 

/1- r .. 
.1 •J a -= v 

ij 1 + p 
ij 

b :. = o + r .. - r e- r J/ c 1/2 
,, •1 i j e · 

2 2 c = 1 - p - p ·£ 
ij ' 

p· 2 + 2 p 'p p ' 
i e ij i e i e 

.-b. 

S(h,a,b) { T (ax, b) Z ( x) d x 

-oo 

1 u 

T(h,a)=-f 
211 

0 

exp [ -h2 (1 +. x,a: )/2] 

1 + X 2 

Z ( x) = 1 . . exp (- x 2 f 2) . 

v2 r; 

dx ·, 

,l(nH Bbi'IHCneHHH BepOHTHOCTH /2/ C HCnonh30BaHHeM 
dJopMyn /5/ - /7 I 6Lma cocTaJ3neHa nporpaMMa Ha H3hiKe 
<llOPTPAH J];nH 3BM E3CM-6. IlpaBHnhHOCTh Bhi'IHcneHHH 
o,nHoMepHoro T(h, a) H ,nByMepHoro S(h,a,b) HHTerpano~ 
6Lma . npoBepeHa ,nnH pa3nH'IHhiX: 3Ha'leHHH napaMeTpoB 
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h, a, b nyTeM CpaBHeHHH nony_qaeMhiX C nOMOII.lblO ,naHHOH 
nporpilMMbl BenH'IHH HHTerpanOB C Ta6nH'IHbiMH 3Ha'leHHH
MH, npHBe,neHHhiMH B /2s/. PacqeTLI BepoHTHOCTeii n'poH3-: 
BO,D;HnHcb· ,D;nH 5 pa3nH'IHbiX dJoHOBbiX KpHBbiX, noKa3aHHbiX 
Ha pHC. ·1, npH s=1 76 H h = 3 78. 3TH KpHBbie 6binH 
npe,ncTaBneHhl B BH.D:e rHcTorpaMM, co,nepmamHx no 40 H'le-
eK. 

To'IHOCTh oueHKH BepoHTHOCTH /.2/ npH Hcnonb30Ba~HH 
TOnbKO Tpex qneHOB /4/ B OCHOBHOM 6Lma He Xy:>Ke 5o/o • 
IlpH yaenH'IeHHH h TO'IHOCTb OUeHKH yBenH'IHBaeTCH, H )l;JlH 
Bbi'IHCneHHH BepOHTHOCTeH C h ~ 5 ,D;OCTaTO'IHO 6binO HC
nonb30BaTb TonLKO 2 qneHa, ·'ITO cymecTBeHHO yBenH'IHBano 
CKOpOCTb Bbi'IHCneHHH Ha 3BM. 

Pe3ynLTaTLI, nonyqeHHLie .zinH Kam,noii KpHBOH, oKa3anHch 
coana,naiOII.lHMH B npe,nenax lo/o norpeiiiHOCTH. 3To CBH3aHo 
CO cna6oif 3aBHCHMOCTblO K03dJtPHUHeHTOB KOppenHUHH P if , 
co,nepmamHx HHdJopMaUHIO o. dJoHoBoii KPHBoii, oT dJopMhi 
dJoHoBoii KPHBOH. 

Ycpe,nHeHHLie . pe3ynLTaTLI npHae,neHLI B _Ta6nHue 1. 
KaK BH.D:HO, BepoHTHOCTh · cTaTHCTH'IecKoii lbniOKTyauHH npH 
yBenH'IeHHH h oT 3 .no 8 yMeHLIIIaeTcH·B 1012 pa'3. B MeHL:
IIIeii CTeneHH 3Ta BepOHTHOCT~ 3aBHCHT OT 'IHCna H'leeK, 
B KOTOpbiX Ha6mo,naeTCH nHK, H, HanpHMep, npH h =5 H3-
MeHHeTCH OT 1,15.10 ~ 5 npH s ,:] ,D;O 0,93.10-5 npH 

·s=6, T.e. acero Ha 20o/o. • 
XoTH 3TH pe3ynLTaTLI nonyqeHLI ,nnH 'IHCna H'leeK 

B rHCTOrpaMMe, paBHOM 40, OHH nerKO MoryT 6biTL pac
npOCTpapeHbl Ha rHCTOrpaMMbl C ni06biM 'IHCnOM H'leeK, 
nocKonLKY B npe:nenax 5o/o-HOH norpeiiiHOCTH Bepo.JITHOCTb 
CTaTHCTH'IeCKOH dJniOKTYaiJ;HH , Bbi'IHCnHeMaH no tlJopwynaM 
/3/, /5/, /7/, npHMO nponopuHoHanLHa BenH'IHHe r. 

Ilo3TOMY HCKOMOe 3Ha'leHHe BepOHTHOCTH 

P(h,k, s)=(k-s+l)P (h,40,s)/40, 
T 

r,ne p - npHBe,D;eHHOe B Ta6n. 1 3Ha'leHHe BepO.JITHOCTH. T . 
B Ta6nHue 1 npe.ncTaBneHLI Bepo.IITHOCTH ,nn.11 h = 3 ·- 8 

'c waroM l!!h=-0,5. BepO.IITHOCTH ,nnH npoMe:>KyT<l'IHW~ 3Ha-

* HcKmoqeHHeM .IIBn.llnHCh cny'laH h=3 s =5, 6, . .IJ.n.ll Ko
TopbiX TO'IHOCTL oueHKH /2/ npH Tpex qneHax cocTaBnHna 
8 H 14 o/o, COOTBeTCTBeHHO. . 
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qeunii h MoryT 6hiTb rronyqeuhi rryTeM nnueiiuoii HHTep
rromn.J;HH. norapnclJMoa Ta6nn4HhiX 3·uaqeunii. KaK 6hmo rrpo
BepeHb 31\filHpH4eCKH, T04H()CTh TaKOH HHTeprronRUHH ~n11 
~auuoii Ta6nHUhi He xy)Ke ~o/o. OueuKa aepoRTHOCTH cTa
THCTH4CCKOH clJnroKTyaUHH B 6onhillOH CTCilCHH JaBHCHT OT 
rrpaBHnhHOH OUCHKH BenH4Hirhi h= N8 /V7V;p, KOTOpaR, B CBOW 
04epe~h, orrpe~enneTCR rrpannnhHOH OUCHKOH KOnH4CCTBa 
clJoHOBhlX C06hlTHH. 3aBHCHMOCTh OTHOCHTCnhHOH rrorpern
HOCTU BCJUI4HHhl Be pORT HOC Til clJmoi<Tyaunn OT BCnH411Hhl 
t\ N q/ N¢ MO)KHO rrpe~cTaBHTh cne~yromeu rrpn6nn)Keuuou 

clJopMynou: 

. . N ¢ 
t\PIP=2,9(1+2 -rv )It 

/ 3 

t\N¢ ---:rr--. 
<P 

Cornacuo 3TOH clJopMyne, H3MeHCHHe OUCHKH KOnH4eCTBa 
clJouonhiX co6hiTHH ncero nnrnh na lOo/o rrpnno~HT K HJMeue
HHIO OUeHKH BepORTHOCTH _cTaT#CTH4eCKOif clJmoKTyai.J;HH 6o-
:rree 4CM B 4 paJa /rrpu It =:) n J'V"<P. = 1 /. . 

I1 6 3 u u pH. ManOM KOnll4eCTBe CO hiTHII B OT~enhHhiX 114CHKaX 
rncTOr:IJaMMhi ("

1 
::; 20) peJY[IhTaT, rrpnne~ennhiH .B Ta6-

nnue 1, MO)KCT oKaJaThCR JaHH)KCHHhiM, oco6euuo npu 
6onhilliiX fl ( h :::: ;) ) , B HC CKOnhKO pa, ;J. , 3TO CB113aHO C an:.. 
npoKcnMauueu pacnpe~eneunn /1/ uopManhHhiM pacnpe
AeneHHeM.rlloJTOMY 'a cnyqae_ ua6mo~eHH11 nnKa B .114eiiKax 
1C ManhiM KOnii4CCTBOM clJoHOBhiX C06hiTIIH ~n11 KOppeKTHOif 
.OUCHKH BepORTHOCTH He06XO~IIMO JaMCHHTh clJopMynhi /5/ -
/7/.ua clJqpMynhi/5 '/ ~ /7.'/, BhiTeKaromne HJannpoKcnMa
~nn pacnpe~eneHnn /1/ nyaccouonc~~M pacnpe~eneHneM: 

h . v . . 
i <v. > ' -<v.> 
I-·-L-e ' 

v =0 v ! 
i 

P(B.)=I 
' /5 '; 

r~e h1 - uenan qacTh qncna <v >+h..;-:c-;->. 
. . i l . 
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- . ·. { P(B.)P(B.) ,ecnn p =0, 
P( ' I .. 

B.' A B, ) = . .· · . ·· '' , 
· '-

1 

1-P(B c )-P(Bc )+P(B cAB·Cj, ·/6 / 
i j i I, 

ecnn p. I= 0, . 
if 

r~e 

hi 
P(Bc)=~ 

i 
v =0 

i 

vi.· 
<v > -<v. > --+- e ' ., 
v. 

i 

f:Lt 
hi hi-f:Li hi -~i < > 

P(B.cAB.c) = ~ ~ ~ _!:i_ 
' I fl. .=0 v.:=O f:L. =0 fl.. f 

' 'I I ' 

xexp [-(<f:L > +<v >+<fl. >)] 
i i/ i ' 

II =V -V 
r i ' i li • f:L =v -v i i ii • 

vii f:Li 
<v .. > <fl..>-_,_1_ --~-x 
v ! fl..! ii I 

-vii - 4HCno 06IUHX C06hiTHH B i -OR H j - oii rpynrrax, 

P( Bi AB1 ABe J.= + 

P(B1 )P(B1 )P(Be), ecnn P;r=P
1
e =0, 

P(B. )P(B. ABo), ecnn ·p ·=o p n f:-0, 
& I L ' ij j L. · 

P(B0 )P(B AB ), ecnn p I=O p =0, 
L i i ij 1e 

. , 
/7 I 

1 - [ P ( B ~ ) + P ( B ~) + P ( B t)] + [ P (B/A B ic) + 
' I . ··, 

+ P( B cAB .c0 ) +P( B ~ AB 0c }]-P( B_c;·AB ~AB: ), 
· j L & L · & I · L' 

ecnn p . I= 0 · n p n .-/=0,. 
i1 · iL · 

,• ~: 

r~e 

P(B; AB
1
c ABe'J=e -r<f:L,>+<f:LiJ·>+<vi1e>+<f:Lte >+<:f:Le>J 

X ~ 
f:Li 

~ ~ ~ 
f:Lij vije f:L'je 

f:Lj e- · f:Le 
x <f:L ie > · <f:Lf? 

·, f . I 
fl. 1e · f:Le · 

f:Li 

~ 
<fl.,> 

f:Le fl..! . i; ' 

·fl. ij vije 

<f:L .. > <vile> --'L- ----X , I /8/ fl. ij. viie .. .. 

-II 



v f- 'Ilicno 06Il{HX C06LiTHH B i,j He. -oii rpyrrrrax, 
. ff . 

fL ti =v,i -~ie ' fL 1e =vie-vue · 

CyM:MHpoBaHHe B 4JopMyne /8/ rrpoucxo,D;HT rrpu ycnoBHH, 

'ITO 

4. 

fL +[L +V 0 < h 
i II . ij L - i 

fL + v 0 +[L 0 < h ' 
ij ij L . jL - I 

v e +[L o+fL <h 
11 Jl e - e 

Pe3y/lbmambl aHa/IU3a cmamucmu'leC1<0ii 3HQ'IUMocmu 
pRoa 3KcnepuMeHmoe, e KomopbiX 6bi/IU o6HapyxeHbl 
HOBble pe30HQHCbl 

.--- B Ta6nuue 2 rrpnBe,D;eHLI ,D;aHHLie pn,D;a 3KcrrepnMeHTOB, 

B KOTOpbiX 6Lmn o6uapy)KeHLI HOBbie pe3oHaHcbi I ·=.20o/o 
pe30/JaHCOB, rrpnBe,D;eHHbiX B 063ope• xapaKTepUCTUK 'laC. -

THU 11 I. KaK BH,D;Ho H3 3TOH Ta6nnULI, BenH'IHHa h Me

H»eTc» B rrpe,D;enax 3 - 10, KonuqecTBO nqeeK rncTorpaMMhi 

COCTaBnHeT 10-80, KOnH'IeCTBO H'leeK, B KOTOpbiX ua-

6mo,D;aeTCH IIHK, paBHO 1-6. B rrpe,D;nocne,D;Heii 'KonouKe 

Ta6nHUhi 2 rrpuBe,D;eHbi orrpe,D;eneHHbie c rroMOU{hiO Ta6nnULI I 
BenU'IHHbl BepOHTHOCTeH CTaTHCTH'IeCKHX 4JniOKTyal(UH, KO

TOpble H3MeHHIOTC» a· npe,D;enax oT 10-14 ,D;O 10-2 , co

cTasmin B cpe,D;neM 10-6 . . · 
3HaHUe BenU'IUHbl BepOHTHOCTH CTaTUCTU'IeCKOH 4JniOK

Tyal(HH B ,D;auuoii rucTorpaMMe H rronuoro KonuqecTBa 

rncTorpaMM, rrony'laeMLIX B Mope, II03BonneT uerrocpe,D;

CTBeHHo OL(eHUTb B03MO)KHOCTb Ha6niO,D;eHHH ,D;aHHOH 4JmoK

Tyal(HU. TaK, uarrpnMep, B 1 ?67 ro,D;y 6Lmo rronyqeuo 

OKOnO 15 000 rHCTOrpaMM /JBi , a B HaCTOHU{ee . BpeMH 

KOnH'IeCTBO rHCTOrpaMM COCTaBnHeT, IIO-BU,ll;UMOMy, ue

CKOnbKO COTeH TbiCH'I. ll03TOMY rrpe,D;CTaBnHeTCH B03MO)K

Hb1M Ha6niO,D;eHne CTaTHCTH'IeCKOH 4JniOKTyal(UU Ha ypOBHe 
10-5 • . 

Heo6xo,D;u:Mo rro,D;<JepKHYTL, 'ITO rrpu orrpe,D;eneuuu eTa~ 
THCTH'IeCKOH 3Ha'IHMOCTH IIOHCKOBOro 3KCIIepHMeHTa KniO

lJeBblMH BOIIpocaMH OCTaiOTCH KOppeKTHOCTb OIIpe,D;eneHHH 

4Joua H OTCYTCTBHe HHCTpyMeHTanLHbiX 34J4JeKTOB, Bbl3bi

. BaiOIL(HX IIOHBneHHe nO)KHblX IIHKOB. ll03TOMy pH,D; pe30HaH-
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COB, HarrpnMep, IIPHBe,D;eHHbiH B. Ta6nH:U:e 2 a(410/:Me3~H, 
He IIO,D;TBep)K,D;aeTCH B IIOCne,D;yiOU{HX 3KCIIepHMeHTax; XOTH 

BepOHTHOCTb CTaTHCTH'IeC~OH 4JniOKTyal(HH IIpH 3iUIBneHHbiX 

rrapaMeTpax IIHKOB rrpeue6pe)KHMO Mana j,D;nH a (410 )-Me-
30Ha P< 10- 14 

/. 

B 3aKniO'IeHHe aBTOpbi BLipa)KaiOT rny6oKyro 6naro,D;ap

HOCTL qneuy-Koppecrron,D;eHTY AH CCCP B.ll.,!J;*enerroBy 

u ,D;OKTopy lbn3HKo-MaTeMaTH'IecKnx uayK IO.A.liy,D;aroBy 

3a HHHL(HHpOBaHHe ,D;aHHOH pa60Tbl, IIOCTOHHHOe BHHMaHHe . 

H IIOMOIL(b Ha BCeX 3Tarrax ee rrpoBe,D;eHHH H B.r .JIUIOKY 

.3a rrone3Hhie o6cy)K,D;eHHH. 
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f(M) 
1 

Pytwnuc& nocmynuAa e U3oameA&ctwii omoeA 
11 Ma.R 1973 zooa. 

2 3 4 5 

0.5 1 1.5 2 

M(npouJt!OnbHbre eduHUL(bl) 

PHC. 1. «l>OHOBhie KpHBhie, HCllOITh3yeMbie npH pactteTaX. 

14 

Ta6nHu:a 1 
BepoHTHOCTh CTaTHCTHttecKoii 4JniOKTyau;HH· P B JaBHCHMOCTH · 

OT aenHttHH h H ·s npH K =.40 

.. 

· P=ax1o-8 . 

. a B 
~ 1 2 3 4 5 6 
'·3.0' ~.40 5.04· 4.23 3.66 3.15 2.73 2 .· 

3.5 9.30 8.91 7.90 7.03 6.20 5.46 3' 

4.0 1.27 1.23 '1.1-7 1.10 
.. 

0.93 0.84 3 

4.5 1.36 1.32 1.27 1.21 1.14 1.07 4 

5.0 1.15 1.12 .1.08 1.03 0.98 0.93 5 

55 7.60 7.40 7.18. 6.91 6.62 6.32 7 
.. 

6.0 : 3.94 .3.85 3,74 3.61 
. . 

3.48 3.34 8' , 
6.5 ·1.60 1.57 1.52 1.48 1.43 1.37 9 

. 
7.0 5.18 4.99 4.86 4.72 4.57. 4.41 11· 

7.5 1.27 1.24 1.21. 1.18 . 1.14 1.10 12 

8.0 2.49 2.43 2.36 2.30 2.23 2.16 14 
L-
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Ta6JIHUa 2 
CTaTHCTH\fecKaH 3Ha'IHMOCTh pH.na JKcnepHMeHTOB, 
B KOTOpbiX BnepBbie 6biJIO 3a.HBJieHO 0 CyiUeCTBOBaHHH 

HOBhiX pe 30HaHCOB 

Pt.JONIIHC 
Mot)a 

IPacnali Nr N3 NIP h k s p num. 

rftei385 /\7r 141 33 27 6.4 17 3 1.16)(10-· [13] 

~"(890) Kn 48 15 10 4.8 14 2 1.03•10-5 [14] 

~(1405 L1r . 125 24 16 6.0 13 2 1.18X10-I [24] 

~(784) j1rmr 3200 83 98 8.3 75 4 <10-to\ [16] 

~ (549) W1l11' 233 24 12 6.9 21 3 0.50~10-- [17] 

~(1019) KK 36 9 3 5.2 21 2 t99•10-6 [10] 

:::-c1S35i Z1i 79 14 7 5.3 15 1 0.92)(1()-l [10] 

(J (410) mr 2972 173 425 8.4 61 s <1o-t4 [3] 

8<1235) CJrt' 547 61 130 5.4 20 5 0.52x10_. (25] 

H<990> Pfi 965 90 86 9.7 25 4 <10-14 [26] 

SC1930> X . 11600 1~2 1500 5.0 30 4 0.75•10-5 [12] 

pC1700) 1i1i 688 26 54- 15 so 4 0.89•10-2 [4] 

9C16'10l 1T1t 1046 35 71 4.2 50 4 0.60•10-.5 [9] 

dc966> x- ~4000 214 1946 4.8. 60 3 4.55•10-5 [11] 

Tc2195> x-:- 24150 208 1575 5.2 46 3 4.36•10-6 [12] 

~(2375) x- 15000 455 1,745 6.6 10 3 1.64•10-10 [12] 

~ts<1170 
. 2 3.2{)110 -z [ 8] pn 566 20 37 3.3 69 

.ll\<1330) 1\'t 397 36 64 4.5 46 6 1.17•10-4 [27] 

1iJ(270 1i'iJ 584 32 38 5.2 43 2 0.42•10-5 [6] 
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Y CJtOBM.H 'o0MeHa 

fipenpHHTbi B {;Oo6meHH:ll OlUUI paccwnaiOTC« 6ecnnaTHo, Ha ocHO<tte 

.B3aHMHOrO 06MCHa, YHHBCpCHT-t!TCM, HHCTBTyTaM, Jia6zy,paTOJ)IUfM, 

OH6J1HOTCKaM, Hay'IHbiM rpynnaM H OTJ'Ie.l:UolfWM y>teHWM6oJJee..S0 CTJ')a;ll. 

Mw O)I(B,ilaeM, 'ITO noJiy'laTCJIH H3.!1.~Uf1Hi 'O'HMH ·OYJ'IY.T ·Cav;~t fi'J)el!B

JU!Tb HHHIJ:Ha THBY B 6ecnna THO<H UOCbiJIKe ny6J'IHKallHH B ,ll,y6Ry. 8 nopll,llKC 

OOMCHa npHHHMaiOTC11 Hay'IH·I.IC .KHHrH, )Kyp.HaJII.I,' npenpHHThl .H .HH'Oro 

BH.Ua ny6mu<aUHH .no reMantKe OJUIH. 
E.!lH·HCTBCHHblB BHJJ. ny6nHKall·J!·H,KOTOJH>IH HaM nPHCbiJJan. He cneJJ.y• 

eT,-3TO penpHHTbl /OTTHCKH CTaTeH, y)Ke .ony6JIH.KOBaiiHbiX B HRY'IHWX 

)l(ypHanax/. 

B pli,IJ,e cny;mea Mbl caM·H o6pamaeMcll ·K noJiy'laTe.IIliM .HaHHIJC -H3.!la • 

HHH C npOCbOOH 6ecnJiaTHO n.pHcnan, HaM .KaKHe• . .IIHOO KHHrH IUIH 

BhiHHCa Th ,liJ111 HaWCH 6H6JIHOTCKB Hay"'HblC )l(ypHaJlbl, H3JJ,aiO}f(tiCC11 .II. HX 

crpaHax. 

OT,n;em.Hbte .3anpoob1 
H3.llaTeJibCKHH OT}lCJI e.)Kero,aHO '&J.HIOJIHliCT O'KOJIO :J000eT,Ile.J.li>HbiX 

3anpocos Ha BI.ICbiJIKY npenpHHToO•B -H c0o·6me-KH<ii: OH:JI:I'I. ·s raKHX Ja· 
npocax cne,llyeT o6l!3aTeJibHO yKaJblBan. HH.lleKc 3anpamHaaeMoro 

H3,!laHH11. 

A.n:J'8C8 

IIH.CbMa no seeM sonpocaM o6Me.sa ny6JIHKaUHliMB, a TaK)I(e 3anpo-

Cbi Ha OT,llCJihHblC H3,llaHHft .cne,nyeT Ha-I!Ipa.BJ.JJJ.Tb HO a.npecy: 

101000 Moc-Kea, 
FAae.n&lii .IW'111laMIII, n/JI 79. 
H30al1l€Ab.C1<Uii ·Ol!fOf!/1 
06oeOUTieHH020 UHC11fU111yl1la 
JIOepHbiX UCC/le008QHUU. 

AJJ,pec ,llJift llOCbiJIKH BCCJC ny6JIHKaUHH B llOpll,!lKC OOMeHa, a TaK)I(C 

,llJill 6ecnJiaTHOH fiO,UflHCKH Ha Hay"!Hble .)l(ypHaJibi: 

101000 MocKea, 
F11aeliwu no'lmaM1!f, n/R 79. 
llay'lno-mexnu'lecKaR 6u6/luol1leKa 
06'beOUHeHH020 UIIC111UIIIyma 
Roepn&rx uccAeooeauuu. 


