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Ba*Hoi:i xapaKTepHCTHKoi:i HeynpyrHx ~APO-~AepHwx cTonKHoeeHHH, 
HaP~AY CO cpeAHeH MHO*eCTBeHHOCTb~ PO*AeHHWX nHOHOB, ~Bn~eTC~ 

yHOCHMa~ HMH cpeAH~~ cyMMapHa~ 3HeprH~ HnH, APyrHMH cnoeaMH, 
cpeAHHH K03~~H~HeHT HeynpyrocTH B3aHMOAei:ic~BH~ AAep. Bo3Mo*
HOCTb OAHOBpeMeHHOrO H3y4eHH~ B OAHOM 3KCnepHMeHTe xapaKTepH
CTHK 3aP~*eHHWX H HeHTpanbHWX mtOHOB npeAOCTaBn~eT 2.-MeTpOBa~ 
nponaHoea~, ny3b1PbKOBa~ KaMepa OHJU1 c pa3MeiJleHHWMH a HeH TOHKH
MH TaHTanOBbiMH MHWeH~MH, o6ny4eHHa~ B ny4KaX pen~THBHCTCKHX 
~AeP Ha CHHxpo~a3oTpoHe OH~H. 

8 npeAbiAYIIlHX ny6nHt<a~lo1~X COTPYAHio14eCTBa no HCCneAOBaHJ.1~M 
Ha 2-MeTpOBOH nponaHOBOH KaMepe 6wnH nony4eHW 3KCnepHMeHTanb
Hble AaHHble 0 pacnpeAeneHH~X no MHO*eCTBeHHOCTH H no KHHeMaTH-
4eCKHM napaMeTpaM 17--Me30HOB/l,2/ H 1T

0 -Me30H08 /S,t/ 8 dTa- H 
CTa-cTonKHOBeHJ.1~X H a MHoroHyKnoHHbiX tc-e3aHMOAeHCTBH~X npH 
4,2 f38/c-Ha HYKnO~S,S/ • npH H3y4eHHH CYMMapHWX xapaKTepw 

•CTHK nHOHOB B AaHHOH pa6oTe HCnOnb30BaHbl 3TH, a TaK*e nony4eH
Hble BHOBb 3KCnepHMeHTanbHWe AaHHble An~ BTOPH4HWX 3aP~*eHHbiX lo1 
HeHTpanbHbiX nHOHOB B pa3nH4HWX ew6opKax co6wTHH CTa- H cc
CTOnKHOBeHHH, xapaKTeplo13YIOIIlHXC~ pa3nH4HOH cTeneHb~ 11~eHTpanb
HOCTH11 cTonKHOBeHH~~ K 4Hcny H3y4aeMwx a AaHHOH pa6oTe xapaK
TepHCTHK nHOHOB OTHOC~TC~: CYMMapHa~ 3HeprH~ EsiE 1 /B na6o
paTOPHOH CHCTeMe H a CHCTeMe ~eHTpa MaCC NN-CTOnKHOBeHH~/, 
cyMMapHbiH gpOAOnbHbiH HMnynbc PL = IPL1 /a na6opaTOPHOH CHCTeMe~ 
cyMMa MOAynei:i nonepe4HbiX HMnynbcoe P =I 1f»T I . CTaTHCTH4eCKHe 
MOMeHTbl HeKOTOPbiX 3KCnepHMeHTanbHbiX ;acnpeA~neHHH no 3THM Kon
neKTHBHbiM nepeMeHHbiM CpaBHHBa~TCA C npeACKa3aHH~MH, OCHOBaH
HbiMH Ha npeAnOnO*eHHH 0 He3aBHCHMOM xapaKTepe B3aHMOAeHCTBHH 
HyKnOHOB HaneTaiOIIlero RAPa C MHWeHb~. An~ npoBeAeHHA TaKOrO 
cpaeHeHHA Mcnonb30BaHw 3KcnepHMeHTanbHble AaHHble no dTa-e3aHMo
AeHcTBHAM 
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HeTOAH4eCKHe eonpocw, cB~3aHHble c o6pa6oTKOH AaHHbiX c 2-

MeTpoeoH npon~HOBOH KaMepbl H, B 4aCTHOCTH, C y4eTOM nonpaBOK 
K 3KCnepHMeHTanbHO Ha6n~AaeMbiM MHO*eCTBeHHOCT~M 3aP~*eHHbiX 
nHOHOB H Y-KBaHTOB H C BOCCTaHOBneHHeM xapaKTepHCTHK 1T

0
-Me-

30HOB ~o xapaKTepHCTHKaM Y-KeaHToe, paccMaTpHea~Tc~ a ynoMA
HyTwx BbiWe ny6nHKaUHRX, a TaK*e B pa6oTaX/?,S/ . HanOMHHM TOnb
KO, 4TO B Bb160pKy /MHOrOHyKnOHHbiX/ CCMH_B3aHMOAeHCTBHH BKn~4e
Hbl C06b1THA, B KOTOpwx: 

a/ CyMMapHbiH 3aPRA BTOPH4Hb1X 4aCTHU Q > ] ; 

2 

• 
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TafinHua I 
CTaTHCTHKa aHanHsHpyeMNX co6hlTHA 

BsaHMo.n;eAcTBH.R CTa d Ta ccMH 

lJHCJIO C06hlTHA I I II 1347 1588 

6/ OTCyTCTBy~T cneKTaTOPHble ~parMeHTbl ~Apa-cHap~Aa C 3ap~
AOM Z ~ 2; 

B/ 4HCno OAH03aP~AHbiX cneKTaTopHbiX ~parMeHTOB ~Apa-cHap~Aa 
n8 ~ 2 /6yAeT Mcnonb30BaHa TaK*e ew6opKa c ns= 0/. 

CeeAeHH~ o6 Hcnonb30BaHHOH a AaHHOH pa6oTe cTaTHCTHKe co6w
THH npHBeAeHw a Ta6n. 1. 

8 Ta6n .2 n.eHBeAeHW cpeAHHe MHO*eCTBeHHOCTH 1T -/
1•2•61 , tt+-. H 

rr~Me30HOB/I, I ,cpeAH~~ CyMMapHa~ 3HeprHA,yHOCHMaA nHOHaMH Ka*
AOrO THna B aKTe B3aHMOAeHCTBHH,CPeAH~~ CyMMapHa~ 3HeprH~,yHO
CHMa~ nHoHaMH ecex THnoe a CTa-e3aHMOAeHCTBH~x,e MHoroHyKnOH
HbiX /n8 ~ 2/ CC-e3aHMOAeHCTBH~x 11 B dTa-e3alo1MOAeHcTBH~x . .QaH
Hwe npHBeAeHbl B n.C.K. /E/ H B C.4.M.NN-B3aHMOAeHCTBH~ /E*/. 

0TMeTHM, 4TO BKn~4eHHble B Ta6n. 2 /H B nocneAY~IIlHe Ta6nH~bl/ 
naHHble no HneHTH~HUHDOBaHHbiM nonO*HTenbHWM nHOHaM OTHOCRTC~ B 
OCHOBHOM K lAX cpaBHHTenbHO Man03HepreTH4eCKOH 4aCTH AO 
750 H38/c, KOTOpy~ B nponaHOBOH KaMepe MO*HO AOCTaT04HO yee
peHHO HAeHTH~H~HpoeaTb Ha ~oHe APYrHx nono*HTenbHO 3aP~*eHHbiX 
4aCTH~ /npoToHoe/. Ho*HO O*HAaTb, 4TO a ewcoK03HepreTH4eCKOH 
4aCTH cneKTpa, T.e. B o6naCTH ~parMeHTa~HH CHaP~Aa, COCTO~Ule

ro 113 paBHOrO KOnH4eCTBa npOTOHOB H Hei:iTpOHOB, 1T + H rr-Me30Hbl 
o6naAa~T 6nH3KHMH xapaKTepHCTHKaMH. PacC4HTaHHWH a 3TOM npeA
nono*eHHH BKnaA HeHAeHTH~H~HpOBaHHWX BbiCOK03HepreTH4eCKHX ,+_ 
Me30HOB a 3HeprH~ rr+-Me30HOB cocTaen~eT 26% a CTa-e3aHMOAei:i
CTBH~x H 40% B CCMH_B3aHMOAeHCTBH~X, no3TOMY MO*HO O*HAaTb, 
4TO npHBeAeHHble B Ta6n.2 3KCnepHMeHTanbHble 3Ha4eHH~ An~ CyM
MapHOH 3HeprHH E, yHOCHMOH nHoHaMH ecex 3HaKoe, 3aHH*eHbl npH
MepHo Ha 8% An~ CTa- H Ha 13% An~ ccMH_B3aHMOAeHCTBHi:i. 3TH He
on~AeneHHOCTH y4TeHbl B oWH6KaX K eenH4HHaM CpeAHHX CyMMapHbiX 
3HeprHi:i nHOHOB. 

B Ta6n. 2 npHBOA~TCA TaK*e AOnlo1 yHoCHMoi:i nHoHaMH 3HeprHH a 
n.C.K. OTHOCHTenbHO cpeAHeH CyMMapHOH Klo1HeTH4eCKOH 3HeprHH 
npoe3aHMOAei:icTeoeaewHx HYKnOHOB ~Apa-cHaP~Aa T 0 < v > , rAe 
HCnOnb30BaHbl 3Ha4eHH~ <v >CTa = ( 6,6 ± 0,3)11,21 H <v >CCMH 
=( 8,0 ±1,0)161 ,T

0 
= 3,36 r3B. 
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Ta6nHI~a 2 
CpeAHHe MHOJKeCTBeHHOCTH H ::.aeprHH rr -MesoHOB 

B CTa-, d Ta- H MHoroHyKJioHHbiX CC-BsaHMOAei:i:cTBHHX 

<nrr > 

<Ena6 > 

/r::.B/ 

,o 

3,7 
± 0,3 

2,2 
± 0,2 

<E;~M> I ,6 
/r::.B/ ± 0,2 

<Ena6 > 9, 9 
---%+ I I '10. <v> - ' 

<nrr> 

<Enllfi > 
/r::.B/ 

3,2 
± 0,2 

2,2 
± 0,2 

<Ec!~M > I ,2 
/r::.B/ ± 0, I 

<Enao> 8 2 - % , 
To·<v> o± I ,3 

<nrr > 

<Enao> 
/r::.B/ 

1 , I 
± 0,2 

0,55 
± 0,05 

<Ec!~M > 0,5 
/r::.B/ ± 0, I 

<E 6 > I 0 2 _..!!.!.__% , 
T·<v>±1,0 

0 

4 

"-
3,4 

± 0,2 

I, 74 
± 0, IO 

I,37 
± 0,08 

7,8 
± 0,6 

2,92 
± 0,04 

I , 95 
± 0,04 

I ,28 
± 0,02 

7,3 
+ 0, 9 

0,9I 
±o,o5 

0,4I 
±o ,02 

0,35 
±0 ,02 

7,7 
±0, 4 

"+ 

2,9 
± 0,3 

I ,2 
± 0, I 

I , I4 
± 0, I2 

5,4 
± 0,5 

2,6I 
± 0,06 

I, IS 
± 0,02 

0,93 
± 0,02 

4,4 
± 0,6 

0,85 
± 0,07 

0,33 
± 0,02 

0,3I 
± O,OI 

6, I 
± 0,4 

± ,o 

10,0 
+ 0,8 
-0,5 

5, I 
+ 0,4 
-0,2 

4, I 
+ 0,4 
- 0,2 
23, I 

+ 2,2 
- I ,3 

8,7 
+ 0,6 
-; 0, 2 

5,3 
+ 0,5 
-0,2 

3,4 
+ 0,4 
-0, I 
20,0 

+ 2,6 
- I , 7 

2,9 
+ 0,4 
-0,3 

1 '3 
+ 0,2 
-0, I 

1 '2 
+ 0,2 
-0, I 
24,0 
+ 2,0 
- I, 1 

<I.Err>/<n rr > 

0,5I 
± 0,06 

0,41 
± 0,05 

2,3 

± 0,3 

0,6I 
± 0,07 

0,39 
± 0,05 

2,3 
± 0,3 

0,45 
± 0,08 

0,41 
± 0,08 

8,3 
± I ,3 
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AnA cpasHeHHR npHBOARTCR TaK*e AaHH~e no dTa-B3aHMOAe~cTsH
RM /<v>dTa =( 1 ,60± 0,04)11,2/ /. 

BHAHO, ~TO XOTR npH nepeXOAe OT dTa- K CTa H ccMH_B3aHMO
Ae~CTBHRM nepeAaHHaR nHoHaM cpeAHRR cyMMapHaR 3HeprHR Bo3-
pacTaeT npHMepHO B 4 pa3a, ee AOnR OTHOCHTenbHO CyMMapHO~ KH
HeTH4eCKO~ 3HeprHH npOB3aHMOAe~CTBOBaBWHX HYKnOHOB CHaPRAa 
/<v > • T0 I ocTaeTcR npaKTH4eCKH HeH3MeHHo~ H paBHO~ npH611H3H
TenbHO 0,23. 3TOT 3KCnepHMeHTallbH~~ ~aKT ABilReTCR HOB~M yKa-
3aHHeM Ha He3aBHCHM~H xapaKTep B3aHMOAeHCTBHR HyKnOHOB Hane
Ta~ero AAPa c RAPOM-MHWeHb~. 

AHanorH4H~H B~BOA paHee 6~n CAenaH npH H3y4eHHH pacnpeAe
neHHH no MHOlKeCTBeHHOCTH 11-- H tr

0 -Me30HOB/oi,&/ , KOPPeilRI..IHH 
MelKAY MHOlKeCTBeHHOCTRMH rr-- H rr 0 -Me30HOB H HepellRTHBHCTCKHX 
npOTOHOB 19•101 B RAPO-RAePH~X B3aHMOAe~CTBHRX npH 4,2 r3B/c 
Ha HYKnOH. 

K nOA06HOMY 3aKn~4eHH~ MOlKHO npHHTH H H3 npeACTaBileHH~X B 
Ta6n. 3 AaHH~x AnA s~6opoK co6~THH c 6onee lKeCTKHMH KPHTepH
RMH OT6opa no KOI1H4eCTBY npOB3aHMOAeHCTBOBaBWHX npOTOHOB CHa-

T:~ti.mma 3 

CpeAHHe MHOJKecTBeHHOCTH H ::.aeprHH rr-MesoHOB 

B MHOrOHYKJIOHHblX CTa- H CC-BsaHMOAeiiCTBHHX c zstr = 0 

.. 0 

.<DW'> 7,0±0,8 

.<:EE > 
<r•rrr 3,2 ± 0,4 

<l:E:IIM > 2,5 :t 0, 4 (r•BI 
<l:Enll6> " 8,0 :t J ,I_ 
T0<v> 

.<D.,> 

<l:Eqll6> 
<r•B~ 

3,6 ± 0,4 

2,5±0,3 

<l:E~.,.> 1,4±0,2 (r•BI . 
<l:Enll6 > "9,0 ±I ,I 

T0 <v> 

.. -
6,49± 0,22 

3,00± 0,10 

2,67± 0,08 

7,5 ±0,5 

3,20± 0,08 

2,17± 0,08 

1,45:!: 0,07 

7,7 ±0,5 

•+ .J ~> 
.<Dif> 

6,10± 0,25 I9,6 + 1,8 
-0,9 

2,75± 0,10 9,0+0,8 
-0,4 

2,68± 0,10 7,8 +0,7 
. -0,4 

6,9 ±o,5 22,4+2,1 
-1,3 

2, 9_5j: 0,07 9 ,8 + I ,5 
-o,5 

1,40± 0,05 6,1 + 0,9 
-0,3 

1,11± 0,04 4,0+0,6 
-0,2 

5,0 ±0,3 26,6+2,3 
;"I ,2 

. 0,46 
:!:0,06 

0,40 
±0,05 

1,2 
±0,2. 

0,63 
±0,13 

0,41 
±0,09 

2,7 
±10,6 
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PAAa /n8 =·0/. B 3TY Sbl6opKy SKI1104eHbl co6b1Tif!A, s KOTOPbiX so 
S3alfiMOAeHCTSifllfl nplfiHif!MaiOT y4aCTitle see npOTOHbl If! npaKTitl4eCKifl 
see HeHTPOHbl s cny1.1ae CTa-saa~-tMOAeHCTSifiH, a s cny4,ae CC-saa
lfiMOAeHCTSifiH - OKOilO nOilOSif!Hbl HeHTPOHOS CHapAAa/G/. 8~-tAHO, 4TO 
s AaHHOM cny4ae n~-toHHbiH K03$$lfii.\HeHT HeynpyrocTitl k 71 = <IE f >/ 
/( < v > T 0 ) s npeAenax ow~-t6oK cornacyeTCA co 3Ha4eHHAMifl 1-13 
Ta6n. 2. 

HHTepecHo OTMeTHTb, 4TO cpeAHAA AOilA 3Hepr~-tH, npHXOAA~aACA 

Ha OAI-IH n~-tQH, CI1a6o 3aSI-tCHT OT Kp~otTep~oteS OT6opa MHOrOHYKilOH
HbiX saa~-tMOAeHCTSHH; eM. Ta6n. 2 H 3. 6onee Toro, s c.~.M. NN
saa~-tMOAeHCTS~-tA 3Ta AOilA OAHHaKosa TaK*e AJ1A cc-, CTa- 1-t dTa
S3aHMOAeHCTSI-tH H COCTaSilAeT npHMepHO £: = <E *>/< n 71> = ( 0 ,40± 
± 0,05). raB /Ta6Il. 2, 3/. 6IlH3KHe 3Ha4eHHA (~ noily4aiOTCA H AilA 

MHOrOnHOHHbiX C06b1THH C 4HCI10M 3aPA*eHHbiX nHOHOS ncb~ nmin , npH 
nmin = 12, 14, 15 AI1A CTa-saaHMOAeikTSHH H nmin = 9, 10 AilA cc
S3aHMOAeHCTSHH C n 8 .$ 2. 

Bb1SOA o HeaasHCHMOM xapaKTepe saaHMOAeHCTSHA HYKilOHos Ha
neTa~ero AAPa MO*HO nposepHTb 6onee AeTailbHo, paccMaTpHsaA He 
TOilbKO CpeAHHe no cneKTpaM nHOHOS, HO H MOMeHTbl 6onee SbiCOKOrO 
nOPAAKa 3THX pacnpeAeileHHH. C-3TOH ~eilbiO Mbl 6yAeM aHai1H3Hpo

saTb 3KcnepHMeHTailbHble AaHHble CTa-saaHMOAeHCTSHH no PRAY cyM
MapHbiX xapaKTepHCTHK STOPI14HbiX 4aCTI1~ AaHHOrO THna /rr~, rr+
Me30HOS, Y-KsaHTOS/ - MOMeHTbl pacnpeAeileHHH no CYMMapHOMy npo
AOilbHOMy HMnyilbCY <P~ > = <(I.PLi )m > H ~OMeHTbl pac:ppeAeileHHA 
no cyMMe MOAYilel:i _ nonepe4HbiX HMnynbcos < P: > = < (I. I P Tt I) m > , 
rAe m = l, ••••• , b. 3KcnepHMeHTailbHble MOMeHTbl AJlA Y -KSaHTOS 

(<P~Y > , <P~Y >), rr--Me3oHos (<PE,.- > , <P~,.->) H rr+-Meao
Hos(<PErr+ >, <P~rr+>)np~-tseAeHbl s Ta6n.4 H S.TaM *e npHSeAeHbl 
pac4eTHble 3Ha4eHHA MOMeHTOS,Sb14HCileHHble S npeAnOilO*eHHH 0 He3a

SHCHMOCTH B3aHMOAeHCTBHA HYKilOHOS HaileTa~ero AAPa C MHWeHbiO. 
8 paMKaX TaKOrO npeAnOilO*eHHA HCKOMble MOMeHTbl MO*HO Bblpa-
3HTb/ll/ 4epe3 MOMeHTbl pacnpeAeileHHH ABYX Cily4aHHbiX Se11H411H: 

4HCI1a 11 npOS3aHMOAeHCTBOBaBWHX C MHWeHbiO HYKilOHOB HaneTa~e-
ro AAPa. <11m> CT /12/ H paCCMaTpHsaeMbiX CYMMapHbiX KHHeMaTH4e-

a ~ pm m 
CKHX senH4HH s NTa-saaHMOAeHCTBHAX, < L >NTa•<Pr >NT&. 
AnA noily4eHHA nOCileAHHX Mbl HCnOilb30Sai1H 3KCnepHMeHTailbHble AaH
Hble no dTa-saaHMOAel:icTSHAM, npeAnonaraA, 4TO ABa cna6ocBA3aH
Hblx HYKilOHa AeHTPOHa B3a'-1MOAeHCTBYIOT C MHWeHbiO He3aS'-1CHMO APYr 
OT APYra. 

CileAyeT OTMeTHTb, 4TO see 3KCnepHMeHTailbHble MOMeHTbl C ~eilbiO 
yMeHbWeHHA HeonpeAeileHHOCTeH, CBA3aHHbiX C YCilOBHAMH 3KCnepH
MeHTa, noily4ai1'-1Cb 6e3 BHeCeHHA MeTOAH4eCKHX nonpaSOK S pac
npeAeileHHA, a AilA y-KsaHTOS - 6e3 y4eTa secOB, CBA3aHHbiX C 
sepOATHOCTbiO KOHSepCHH y-KSaHTa B 34lcJleKTHBHOM 06~eMe KaMepbl, 
TO eCTb HCnOilb30Bail'-1Cb HenocpeACTSeHHO Ha61110AaeMble B OAHOM H 
TOM *e 3KCnepHMeHTe pacnpeAeileHHA. 
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Ta6JIH~a 4 
MoMeHThl pacnpeAeneHHH no CYMMe nonepeqHhlX HMnynbCOB 

I. I P T I rr -Mesoaos H y-KsaHTOB 
1s CTa-ssaHMOAeHCTBHHX 

--
til rr- -MesoHbl rr+-Me30Hbi ·Y-KBaHThl 
E-o = ~ 

/rsB/ c/ m /raB/c/ m l: /raB/c/m 0 
l: 

A 
~ 3KcnepH- PacqeT 3KcnepH- PacqeT 3KcnepH- PacqeT 
l: 
•:J MeHT 

::1: -13 MeHT MeHT 

0,69 0,78 0,76 0,84 0,096 0,12 
±0,02 ± 0,04 ± 0,03 ± 0,04 ±0,006 ± 0,01 

2 0,98 1 '21 1 ,44 1 ,42 0,047 0,05 
±0,05 ± 0,09 ± 0,09 ± 0,10 ±0,006 ± 0,01 

3 1 • 8 2,4 3,8 3,0 0,009 0,04 
±0,1 ± 0,2 ± 0,4 ± 0,3 ±0,008 ± 0,01 

4 3,8 5,5 12,9 7,0 0,04 0,04 
±0,4 ± 0, 7 ± 2,0 ± 0,8 ±0,01 ±0,01 

5 9 15 51 19 0,06 0,06 
± 1 ± 2 ± 11 ±3 ±0,02 ±0,02 

6 24 45 226 56 0,09 0,10 
±4 ± ts :! )'J ±'J :!0,04 !: 0,02 

H3 Ta611. 5 BHAHO, 4TO AI1A CYMMapHoro npOAOilbHOrO HMnYilbCa 

HMeeTcA xopowee cornacHe /no Kpal:iHel:i Mepe, AO MOMeHTa 5-ro 
nopAAKa/ Me*AY 3KCnepHMeHTailbHbiMH H pac4eTHbiMH SeilH4HHaMH KaK 
AilA y-KsaHTOS, TaK H AilA 7T--H 7T+-Me30HOS. AnA CYMMapHoro no
nepe4HOrO HMnyilbCa TaKOe COrilaCHe HMeeT MeCTO AJ1A Y-KBaHTOB. 
AnA rr-- '-1 rr+-Me30HOB 3KCnepHMeHTailbHble '-1 paC4eTHble Sei1H4HHbl 
OTI1H4aiOTCA Ha 15-25% AJ1A HH3KHX MOMeHTOS '-1 B 1,5-3 paaa AJ1A 
BbiCWHX; npH 3TOM AilA 7T--Me30HOB pac4eTHble 3Ha4eHHA CHCTeMaTH-
4eCKH BbiWe, a AJ1A rr+-Me30HOB - HH*e 3KCnepHMeHTailbHbiX. 

~TMeTHM, 4TO npH noily4eHHH pac4eTHbiX 3Ha4eH'-1H MOMeHTOB Mbl 
He np'-1HHMai1H SO BHHMaHHe cJlepMH-ASH*eH'-1e HYKilOHOS S CHaPAAe, 
a TaK*e np~oto6peTaeMOe HMH AOnOilHHTeilbHOe nonepe4HOe ASH*eHHe, 
KOTOpoe MO*eT HMeTb MeCTO npH AAPO-AAePHbiX CTOI1KHOSeH'-1AX/lS/. 

0AHaKO He ACHO, KaK 3TH 34lcJleKTbl MOril'-1 6bl nOSilHATb pa3IlH4HbiM 
o6paaoM Ha rr 0

, "-- H rr+-MeaoHbl. 
0TMe4eHHaA SbiWe Cila6aA 3aSHCHMOCTb cpeAHeH 3HeprHH £~ , 

np'-1XOAA~eHCA Ha OAHH nHOH npH pa3IlH4HbiX Sb160pKaX MHOrOHYKilOH-
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TafiJIHua 5 
MoMeHT~ pacnpeAeneHHH no CyMMe llPOAOnb~X HMnynbCOB 

l:PLi 11-Me30HOB H Y-KBaHTOB 
B CTa-B3aHMOAeHcTBHHX 

:I: rr- -Me 30Hbi tr-i:..Me3o~ Y-KBaH~ QJ 

:E /f'3B/ c/ m if'3B/ c/ m /f'3B/c/m 0 
:E 
Cl. 

~ S 3KcnepH- PacqeT 3KcnepH- PacqeT 3KcnepH- PacqeT 
0 ~ 

::t: E- MeHT MeHT MeHT 

1,04 1 ,02 0,75 0,81 0,20 0,21 
± 0,03 ± 0,06 ±0,03 ±0,04 ± 0,01 ± 0,02 

2 2,40 2,45 1,36 1 ,48 0,22 0,23 
± 0,13 ± 0,19 ± 0,08 ±0, 10 ±0,03 ± 0,04 

3 7,3 7,4 3,2 3,2 0,40 0,37 
± 0,6 ± 0,8 ± 0,3 ±0,3 ±0,08 ± 0,09 

4 27,3 27' 1 9,2 7,7 1,0 0,8 

± 3,3 ± 3, 7 ±} ,0 ±0,8 ±0,3 ± 0,3 

5 } 17 118 30 21 2,7 2,0 

±19 ±21 ±5 ±3 ± 0,9 ± 0,6 
6 545 600 104 62 8 6 

!; 114 ii36 t n~ ....... +3 +? 
.!.~U .!.7 

H~X BSaHMOAeHCTBHH, MOmeT HHTepnpeTHpOBaTbC~ B paMKaX CTaTH
CTH4eCKOrO nOAXOAa1141 KaK npH6flHSHTeflbHOe nOCTO~HCTBO TeM
nepaTyp~ HAeanbHoro nHOHHoro rasa, saKn~4eHHoro a o6beMe esa
HMOAeHCTBH~ ~Aep. B MOAenH HAeanbHoro nHOHHoro rasa nnoTHo
CTH no 4HCflY D11 H no 3HeprHH nHOHOB e 11 SaBHC~T OT TeMnepaTyp~ 
T nHoHHoro rasa cneAYIOII\HM o6pasoM1141• 

00 2 
011= 3(-71-18 I - 411!.._~- ' 

f.LC o exp[Z(7)2+ 1)~)-1 

00 2 2 ~ 
e = 3(.2!-rS fJ.C I 41171 (7) + ~L-

11 f.LC 
0 

exp[z(712+ 1)~]- 1 ' 

rAe ,.,. - Macca nHoHa, z = fJ.C2 /T , 71 - HMnynbc nHoHa a eAHHH~.tax 

f.LC. 
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TafiJmua 6 
XapaKTP.pHCJTHKH HAPO-HAePHbiX nsaHM01-\etkTBHH, 

nonyqeH~e c noMo~bW MOAenH HAeanbHoro nHOHHoro raga 

p&C48T 
T , M3B 
TaKe. ,M'3B/15/ 
n11 , 4Jw3 

ccM" 
z.u.s::2 

115± 20 
128± 2 
o,os± 
0,03 

e11 , M3B/4>M'l 20 ±15 
Rp8C48T ' tl>M 3,2± 0,5 
RsKcn.' tl>M/16/ 3,0± 0,6 

ccM" 
zstr=O 

125 ± 20 

0,07± 
0,03 
27 ± 15 
3,0± 0,6 
3,6±0,7 

CTa 

125 ± 20 

0 ,07± 
0,03 
27 ± 15 
3,0±0,6 
3,4 ± 0,3 

CTaz =0 
str 

120 ± 20 

0,06± 
0,03 
23 ± 15 
4,0±0,8 
4,1±0,8 

dTa 

125± 20 

0,07± 
0,03 
27 ± 15 
2,1± 0,5 
2,2± 0,5 

Hs cpaeHeHH~ pac4eTH~x oTHOWeHHH e11 /n11 c 3KcnepHMeHranbH~
MH < E: >/ < n11 > MOmHo onpeAenHTb re sHa4eHHR T pac4eT , npH 
KOTOp~X 3TH OTHOWeHH~ COBnaAa~T /CM. Ta6n. 6/. 0TMeTHM, 4TO 
cpaBHeHHe 3KCnepHMeHTaflbH~X cneKTPOB 11--MeSOHOB noE;_ C pac
C4HT8HH~MH no MOAenH npH nony4eHH~X TaKHM o6paSOM TeMnepaTy
pax noKasano HX xopowee coenaAeHHe. 

Pac4eTH~e SHa4eHHe nnoTHOCTeH n" H e11 npH yKa-
saHH~x sHa4eHH~x T pac4er. TaKme npHBeAeH~ a ra6nH~.te. Hs cono
craeneHH~ HX C 3KCnepHMeHTanbHO Ha6n~AaeM~MH cpeAHHMH SHa4e
HHfiMH 4HCna H CyMMOH 3HeprHH nHOHOB 6blflH O~.teHeH~ 3¢$eKTHBH~H 

o6beM H 11cpeAHeKBaAPaTH4H~H11 paAHYC o6naCTH reHepa4HH nHOHOB 
RP8048T I eM. ra6n. 6/. BHAHO, 4TO OTHoweHHe RP0ac~8T /R ~~~~~er 
6nHSKO K OTHOWeHH~ 4HCen HYKnOHOB B ~Apax C12 H d B CTeneHH 
1/3. TaKoe COOTHO~eHHe OmHAaeTCfl npH o6paSOBaHHH nHOHOB B He
SaBHCHM~X BSaHMOAeHCTBH~X HYKnOHOB ~APa CHaP~Aa C MHWeHb~. 
OnpeAeneHH~e a AaHHOH pa6oTe SHa4eHH~ paAHYCOB o6nacrH n~oH
Horo rasa cornacy~TCR co SHa4eHHRMH, nony4eHH~MH a 1181 APY
rHM cnoco6oM. 

8 SaKn~4eHHe c¢opMynHpyeM OCHOBH~e pesynbTaT~. 
1. nony4eH~ 3KCnepHMeHTanbH~e AaHH~e no CYMMapHOH 3HeprHH, 

B epeAHeM SaTpa~HBaeMOH Ha PO*AeHHe nHOHOB /ecex THnoe/ B ~A
pO-RAepH~X cTonKHOBeHHRX. Aon~ 3TOH 3HeprHH no OTHOWeHH~ K 
CYMMapHOH KHHeT~4eCKOH 3HeprHH npoeSaHMOAeHCTBOBaBWHX HYKnOHOB 
CHaP~Aa B n.C.K. /nHOHH~H K03¢$H~.tHeHT HeynpyrOCTH/ OKasanacb 
npHMepHO OAHHaKOBOH npH pasnH4H~X B~60pKaX C06~THH MHOrOHyK
flOHH~X cc- H CTa-esaHMOAeHCTBHH npH 4,2 f3B/c Ha HYKnOH H co
CTaBnReT k 11 =(0,23:!: 0,02) 
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2. AnR CTa-a3aHMOAeHCTBHH nony4eH~ MOMeHT~ pacnpeAeneHHH 
no CYMMapHOMY npOAOnbHOMy HMnynbCY H CyMMe MOAYneH nonepe4H~X 
HMnynbCOB y-KBa~TOB, "--Me30HOB H "+-Me30HOB. npoBeAeHO cpaa
HeHHe C npeACKa3aHHRMH, OCHOBaHH~MH Ha npeAnOnO*eHHH 0 He3a
BHCHMOM xapaKTepe B3aHMOAeHCTBHR HYKnOHOB HaneTa~ero RAPa C 
MHWeHbO. AnR CYMMapHoro npOAOnbHOrO HMnynbCa HMeeT MeCTO XO
powee cornaCHe Me*AY 3KCnepHMeHTanbH~MH H pac4eTH~MH MOMeHTa
MH KaK AnR Y-KBaHTOB, TaK H AnR "-- H "+-Me30HOB. AnR CYMMap
HOrO nonepe4Horo HMnynbca TaKoe cornacHe HMeeT MecTo AnR y
KBaHTOB, OAHaKO AnR "-- H "+ -Me30HOB pac4eTH~e 3Ha4eHHR MO
MeHTOB 3aMeTHO OTnH4aOTCR OT 3KCnepHMeHTanbH~X. 

no-BHAHMoMy, 3To npoRaneHHe AOnonHHTenbHoro nonepe4Horo 
ABH*eHHR npH tj)parMeHTa~HH RApa-cHaPRAa 1131 • 

3. 8 paMKaX CTaTHCTH4eCKOH MOAenH nony4eHa O~eHKa AnR TeM
nepaTyp~ /T ':$ 120 M3B/ H cp. KB. paAHYCa /R:: 3-4 tj)M/ o6nacTH 
reHepa~HH nHOHOB B MHOrOHYKnOHH~X B3aHMOAeHCTBHRX RAep yrne
POAa C RAPaMH TaHTana H yrnepoAa . 

. AeTop~ e~pa*aoT 6naroAaPHOCTb B.n.no6owH~Y H ~.nnoTe 3a 
none3H~e o6cy*AeHHR, y4aCTHHKaM COTPYAHH4eCTBa 3a o6pa6oTKY 
3KcnepHMeHTanbHoro MaTepHana, na6opaHTaM 3a npocMOTP nneHOK 
H H3MepeHHR co6~THH, H.H.3aH~eeoH 3a noMO~b a o¢opMneHHH py
KonHCH. 

"t~""P'~ft A""P'\Ift ... 
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PyKonHCb nocTynHna a H3AaTenbCKHH OTAen 
30 asrycTa 1988 roAa. 

fynKaHJIH r.P. HAP· Pl-88-645 
CyMMapHwe xapaKTepHCTHKH nHoHoa a "APO-,.AePHwx aaaHMOAeHcTaHJIX 
npH 4,2 f38[~ Ha HYKIIOH 

OpeACTaBIIeHW AaHHwe no cyMMapHWM xapaKTepHcTHKaM nMOHoa /acex THnoa/ a 
MHOrOHYKIIOHHWX aaaHMOAeHCTaHJIX JIAeP yrnepoAa C IIAPaMH TaHTalla H yrnepOAa 
npM 4,2 f38/c Ha HYKIIOH. noKa3aHO, 4TO CpeAHIIR CyMMapHaJI 3HeprHJI, 3aTpa4MBa
eMall Ha PO*AeHHe nHOHOB, COCTa811JieT <k>=0,23± 0,02 OT CyMMapHOH ~MHeTMI.Ie

CKOM 3HeprHH npOB3aMMOAeHCTaosaBWHX HYKIIOHOa HalleTa~ero RAPa H Clla6o aa
aHCHT OT THna MHWeHH H pa311H4HWX BW60POK MHOrOHYKIIOHHWX aaaHMOAeHCTBHH. 
npoaeAeHO cpa&HeHHe 3KCnepHMeHTa11bHWX peayllbTaTOB CO CTaTHCTH4eCKoH MOAellb~. 
Oony...eHw MOMeHTW pacnpeAeneHHH no cyMMapHoMy npOAQIIbHOMY HMnynbcy 
H no CyMMe MOAYIIeH nonepe4HWX HMnYIIbCOa AIIR "-, w+-Me30HOa H Y-K&aHTOB 8 
CTa-aaaHMOAeHCTBHIIX. 3KcnepHMeHTa11bHWe 3Ha~o~eHHR MOMeHToa cpaaHH&a~TCJI c npeA
CKa3aHHJIMH, OCHOBaHHWMH Ha npeAnOIIO*eHHH 0 HeaaaHCHMOM xapaKTepe 83aHMOAeH
CTBHJI HYKIIOHOB IIApa-cHapiiAa C IIAPOM-MHWeHb~. 

Pa6oTa awnanHeHa B na6opaTOPHH BWCOKHX 3HeprHH OMHM. 

flpenpHHT 061oeJUIHeHHOrO HHCTlfTYTa ll,llepHbiX HCcneJlO!I8JIHii. Jly6Ha 1988 

OepeaoA n.H.6apa6aw 
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