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BBE.llEHHE 

HaH60nee nepCneKTHBHYM MeToAoM onPeAeneHH~ Macc~ aHTHHe~TpH
HO, nO-SHAHMOMY, ~BnReTCR HccneAOBaHHe ~OPM~ 6eTa-cneKTpa TPH
THR 8 06naCTH rpaHH4HOH 3HeprHH 1- 18,6 K38/, HMeHHO 3THM MeTO
AOM 6bUla nonY4eHa o~eHKa m~ < 35 3B I CM. o6sop I II H npHBeAeHH~e 
TaM cc~nKH/, a B 1980 r. -"YKasaHHe Ha OTnH4H~ OT HynR Maccy 
aHTHHeHTPHHo/2~ BnOCneACTBHH aBTop~/SI YT04HHnH CBOH pe3ynbTa
T~, a PRA APyrHx rpynn B~ABHHyn npoeKT~ npOBeAeHHR HOB~X 3Kcne
pHMeHTOB C HcnonbSOBaHHeM pa3nH4H~X TpHTHeB~X HCT04HHKOB H yco
BepweHCTBOBaHH~X MeTOAOB aHanHsa HH3K03Hepre~H4eCKHX 6eTa-cneKT
poB. 

TeM BpeMeHe M c Y4eTOM HCK~4HTenbHO~ Ba*HOCTH B~BOAa ° He
HyneaoH Macce aHTHHeHTpHHo AeTanbHO aHanHSHpOBanHCb ycnoBH~ 
3KcnePHMeHTa /2/ . npH 3TOM 6~nH 06Hapy*eH~ HeKOTop~e 3~eKT~ ICH., 
Han pHMep /1.4, 61 /, cTaBRIIIHe nOA COMHeHHe B~BOAbI pa60TbI 12~ I{ co
*aneHHO, aBTop~ pa60T~/SI orpaHH4HnHcb TonbKO coo6l11eHHeM 06 HC
nonb30BaHHOM MeTOAe H pe3ynbTaTax 3Kc nepHMeHTa, a AeTanbHoe onH
caHHe 3KCne pHMeHTa AO CHX nop He ony6nHKOBaHO. 

04eBHAHO, 4TO HSBne4 b HH~pMa~HO 0 HeHyneBo~ Hacce aHTHHe~T
PHHO HS ~OPM~ 6eTa-c neKTpa TPHTH~ AOCTaT04HO cnO*HO H B03MO*HO 
8 npHH4Hne , ecnH cnpaBeAnHB~, HanpHMep, cneA~He YTBeP*Ae HHR : 

al Henpep~BHoe pacnpeAeneHHe 3neKTpOHOB AaeTCR TeopHeH ~ep
MH AnA V-A BapHaHTa B3aHMoAe~cTBHR, T. e. TonbKO ~a30B~~ MHO*H
Tel1b saBHCHT OT BenI14HH~ my ; 

61 aTOMH~e 3~eKT~ B saceneHHH KOHe4H~X COCTORHHH 3He+ npH 
pacnaAe TpHTHR onpeAen~OTC~ An~ KOHKpeTHoro HCT04HI1Ka c AOCTa
T04HOH T04HOCTbO; 

81 npH6opHa~ ~opMa nHHHH In~nl AnA 6eTa-4acTH4 TPHTH~ Mo*eT 
6b1Tb onpeAeneHa AOCTaT04HO T04HO C nOMolllbo 3neKTpoHoB BHYTpeH
HeH KOHBepcHH 13BI{/ rpaAYl1pOB04Horo I1CT04HI1Ka; 

rl ~OH B MaCC-4YBCTBHTenbHOH 06naCTH He 3aBI1CHT OT 3HeprHH 
H nerKO KOHTponl1pyeTcR;

AI CTaTHCTH4eCKaR npo~eAypa 06pa60TKH 3KcnepHMeHTanbHblx AaH
M~X B~paHa KoppeKTHO. 

3aMeTHM, 4TO BKnaA B H3MeHeHHe ~PMbI cneKTpa npH Hapywe HHH 
nOA06H~ npeAnono*eHHH cpaBHHM, a Ho*eT 6b1Tb H 60nbwe BKnaAa 
m~ ~ 0 B 06nacTH r paHH4HoH 3HeprHH TpHTHR . 

n0 3TOMY npeAcTaBn~eTcR eCTeCTBeHHblM npoBecTH Bbl4HcnHTe nb HblH 
3KcnepHMeHT OTHOC HTenb HO 4YBCTBHTenbHocTH H3MepeHHR MaCCbI aH TH
HeHTpHHO B HAe anbHOM cnY4ae , Ko rAa Bce napaMe Tpbl, KpOMe mp 
H r pa HH4HoH 3He p rHH 6e Ta-cne KTpa, 3apaHee HSBe c THbI, H TeM c a 

1 



M~M npOBep~Tb KOppeKTHOCTb CTaT~CT~4eCKOH npo4eAYp~ ~ nOnY4~Tb 
TpefioBaH~R K T04HOCT~, C KOTOPO~ YKa3aHH~e B~We np06neM~ AOn~H~ 
6~Tb ~CCneAOBaH~. B pe3ynbTaTe MO~HO nOnY4~Tb BepXH~~ rpaH~4Y 
T04HOCT~ onpeAeneHHR mv np~ 3aAaHH~X ycnoB~RX, C APyroH CTOPO
H~. np~ 3aAaHHO~ Ben~4~He m_ MomHO onpeAen~Tb ycnOBHR, B KOTO-v 
~X Aon~eH fi~Tb npOBeAeH 3Kcnep~MeHT. 3TO ~MeeT cy~ecTBeHHoe 
3Ha4eH~e np~ nnaH~pOBaHH~ H08~X 3Kcnep~MeHTOB. 

B HaCTOR~e~ pafiOTe on~C~BaeTCR MaTeMaT~4eCKaR MOAenb np04ec
ca H3MepeH~R fieTa-cneKTpa TP~T~R ~ npHBOARTCR nepB~e pe3¥nbTaT~ 
TaKoro B~4~cnHTenbHoro 3KcnepHMeHTa. PaCCMOTpeH~ Bonpoc~, CBR
3aHH~e C KoppenR4~e~ nonY4aeM~ Ol\eHOK H CMe~eHHRMH 04eHOK np~ 
HenpaB~nbHOH MOAenH $YHKl\HH OTKn~Ka. 

1. MATEMATH4ECKAR MOAEnb 

AnR cTaTHcT~4ecKo~ ofipafioTKH eneKTpOB B B~4~en~TenbHOM 3Kene
p~MeHTe np~MeHReTeR OCHOBaHHaR Ha MeTOAe MaKCHManbHoro npaBAO
nOAo5HR MaTeMaT~4eCKaR MOAenb 06pa60TKH cneKTpOMeTpH4eCKHX 3K
cnepHMeHToB /8~ Ha~AeHH~e 8 3KcnepHMeHTe HnH np~ MOAenHpOBaHHH 
4Hcna OTC4eTOB B KaHanax D i / 1 = 1, •.•• K, rAe K - 4Hcno KaHa
nOB CneKTPOMeTpa/ MO~HO paeCMaTpHBaTb KaK KOMnOHeHT~ cnY4av.Horo..
BeKTopa ~. BepORTHoCTb nonY4eHHR KaKoro-nH60 Ha60pa 101 I MO~HO 
onpeAenHTb nHfio C nOMO~b~ paenpeAeneHHR nyaccoHa, nHfio nepeHTH 
K HOpMHpoBaHHOMy cnY4a~ . T.e. K paen peAeneHH~ 4Hcen OTC4eTOB 
B KaHanax /R4eHKax rHCTorpaMM~/ npH ycnoB~~, 4TO 06~ee 4Hcno 
OTC4eTOB paBHO N = ~ 0 j' 3TO pacnpeAeneH~e fiYAeT non~HOM~anb" 
HblM : 1 

. N f K 01 

P (71 =0 . • l "'l •••••K I k OJ =N) n PI


1 /11 I n I ... D I lel 
1 K 

rAe PI - BepORTHOCTb nORBneHI-1R OTC4eTa B i -M KaHane (k PI = 1).
I 

npH 3TOM B 06u.\eM cnY4ae Pi saBHCHT OT BeKTopa He3aBHC~MblX nepe 
MeHHblx i I • BeKTopa olleHHBaeM~x napaMeTpoB (/ H BeKTopa anpl-10pHO 
H3B e CTHbiX napaMeTpoB it _ 

3aMeTHM. 4TO Hcnonb308aH~e non~HOM~anbHoro pacnpeAeneHHR 
HMe eT TO n peI-1M~eCTBO, 4TO n03BonReT cocpeAOT04HTbC~ Ha ~3Y4e

H ~~ $OPMbl cneKTpa. T. e. Ha cpaBHeHI-1H OTHOCHTe.nb HblX 3Kcn ep~MeH
Tanb H~X 4aCTOT 3a nonHeHHR KaHanOB DI/N C Be pORT HOCTAMH Pi' 
H HC Kn~4 HTb 1-13 4Hcna paCCMaT pI-1BaeM~X napaMe TpOB BenH4HHY, CBR
3aH HY~ C a KTHB HOC Tb~ HC T04HI-1Ka. npH 3TOM o~eH KH napaMeTpOB no
nY4a~T H3 ycnoBHA MaKCHMYMa ~YHK~HH 

K 

In L = I n. In PI • 
 /2/i = 1 I 

2 

a 3neMeHT~ MaTpH~~t 06paTHo~ KOBapHa~HoHHoH MaTp'H~e o~eHoK, 
~MeIOT B~A 

c-1 
= N i _1_~ ~1 /3/Jt 1..1 PI aO iJ8iJ 

BenH41-1HY Pi MO~HO B~pasHTb 4epes HOPHHpoBaHH~e BepoRTHoCT~ 
' sanonHeH~R 1 -ro KaHana HCTHHH~M Hn~ $OHOB~ co6~T~eMa 1 b l 

y 1 
--&1 + --bl •PI /4/1 +y 1 + y 

rAe y - OTHoweHHe 3~eKT/$OH BO BeeM H3MepReMOM A~anasoHe 3Hep
rH~ OT E mio AO Emu:" EmlD + K.6. /.6. - WHpM Ha KaHana/. 

npeAnOnaraR cneKTpOMeTp nHHe~HWM, a 3~eKTHBHoCTb perHCTpa
~HH 3neKTpoHoB H $OH nOCTORHH~H B AHanaSOHe 3HeprHH /EmJD , 
E max / , nonY41-1M 

bt",l / K. /5/ 

n peAnonO~11M Aanee, 4TO Henpep~BHoe pacnpeAe.neHl-1e 3neKTpOHOB 
AaeTCR V-A Ba p~aHTOM BsaHMoAe~CTBHft. TorAa AnR KOMnOHeHT~ 
c rpaHH4HO~ KHHeTH4eCKOH 3HeprHe~ To Mo~eM 3anHcaTb 

2So(E ;T ,m_) =F(Z. :g) ~ E(E +2m 02 ) (E+m e ) xo vee 

/6/ 
x (To + mv 02 -E) V (TO -E) (To -E +2m c

2
).v 

rAe E - KHHeTH4eCKaR 3Hepr~R 3neKTpoH8, me- ero Macca nOKOR, 
F(z. g ) - KynoHoBcKHH 4laKTOP !$YHK4HR 41ePMH/ I li, ""E + me02 • 

n pH HanH4H~ HeCKonbKHX KOMnOHeHT 6eT8~cneKTpa, COOTBeTCT
BylO~HX pacnaAY Ha Bos6Y*AeHH~e KOHe4H~e COCTORHHA C 3Hepr HRMH 
B03fiY*AeHH~ Ej /j = 0, . .. , J; Eo = 0/, pe3ynbTHPY~HH cneKTp 
fiYAeT HMeTb BHA 

J 

SeE) ~ A JWJ So(E;TJ .mv ). /7/ 


rAe A - HOPMHpOB04H8R KOHcTaHTa, WJ .. BepoRTHocTb COOTBeTCTJ
B.YlOlI\eH BeTBH pacnaA8, TJ(=To-Et) - rpaHH4HaR KHHent4eCKaR 3Hep
rHR KOMnoHeHT~; 3aMeTHM, 4TO So (E; T .m _ ) '" 0 npH E ~ T j • KpOMe

JToro, paC4eT~ BenH4HH v 

T 
-1 J 

A J = l So(E;TJ .mv ) dE. /8/ 

a 



npOBe,qeHHble npH Ej 101 mp' Io1SMeHfllOU\lo1XCfl B npeAeIlax OT 0 AO 50 3S, 
nOKaS~Ba~T, 4TO SHa4eHIo1fl AJ H3MeHfl~TCfl npH 3TOM MeHee 4eM Ha 1%. 
n03TOMY B AaIlbHeHwHx paC4eTax OHIo1 OblI1H ony~eHbI. 

ECIlH ~YHK~Hfl OTKIlHKa cneKTpOMeTpa /npH60pHafl ~pMa IlH HHH/ 
HMeeT BHA G(E.E/. TO AIlfl HeHOpMHPOBaHHO~ BepOflTHOCTH nOnaAaHHfI 
OTC4eTa B i -~ KaHaIl MomHO 3anHcaTb 

El+1 TO 
q\", f J S(E)O(E,E')dEdE'. /9/oEl 

rAe El - /11eeafl/ rpaHH~a I -ro KaHa11a. OKOH4aTeI1bHO, Y4HTblBafl, 
'ITO 3iMIeKTHBHOCTb perHCTpa~I1H aneKTpOHoe npeAnOIlaraeTCA He3aeH
CfI~eH OT SHeprHH, HMeeM 

K. 

a l C" Q l/l: Q l . /10/


1=1 

B BblI.lIo1Cm1TCIlbHOM 3KcnepHMeHTe paAH npOCTOThl npHHSlTO, 4TO HC
cIleAyeTcSl 6e Ta-cneKTp aTOMapHoro TPHTHA. H HCn011b30BaHa ABYX

/7YPOBHeaaR annpOKCHMa~HfI a030ymAeHHblX COCTORHHM 1013 

E *~O w .",O.7: E;",,43 36, w =0,3. 	 /11/o • o	 1 

KpOMe Toro, ~YHK4Hfl OTKnHKa cneKTpOMeTpa opaIlaCb e BHAe rayccHa
Ha 

O(E,E') '" _1_ exp[ _ (E-r f1 /12J2'"i C1 2 CI • 

4TO n03BOnH110 ynpocTHTb ebl4HCIleHHe qt. 
.. 	 TaKHM 06pa3OM, B HaweM enY4ae BeKTOp He3aBIo1CIo1MbIX nepeMeHHblX 
Ii HMeeT eAHHCTaeHHY~ KOMnOHeHTY - 3HeprH~ E j • a napaMeTpaMH 
MOAeIlH flBnR~Tcfl rpaHI14HaR 3He pr HR aneKTpOHOB To. Macea aHTH
HelhpHI'IO m ji' rpal'lH 4a HSMepReMoro AIo1ana30l'la 3HeprH~ E min • WIo1
pHHa KaHaIla A. 4HCIlO KaHaIlOB K. nonHafl WHpHHa IlI1HI1H Ha nony
ebiCOTe R -2y'2i'ii2CI. CYMMapHoe 4"1CIlO OTC4eToe N. OTHoweHHe 3~
~eKT /~OH y, 3HeprHR B030YH<AeHHOro COCTOflHHfI E; H aepOflTHOCTb 
nepexoAa H8 Hero WI' 

2. 	 CXEMA npOBEAEHWR B~4WCnHTEnbHoro 3KCnEPWMEHTA 

Ha 	 OCHOBe onlo1caHHoH BblWe MOAeIlH npo~ecca H3MepeHHH H np04eAY
Pb! 	 cTaTHcTIo14ecKoH o6paooTKH 6b1IlO C03Aal'lO nporpaMMHoe 06ecne4e
HHe Bbl4"1CnHTe11bHOrO 3KcnepHMeHTa, COCTOfl~ero 1013 CIleAY~~HX 3Ta
nOI;!: 

1/ 	BBOA HCTHHHblX 3Ha4eHHH 8cex M~eIlbHblx napaMeTpOB 101 YKa3a
HHe BeKTopa 0~eHH8aeMbix napaMeTpo8 6: HacTofl~aR paOOTa nocBfI~e
H8 	 OLleHHBaHH~ Be.nH4HH m;(.81) 11 To ( = 8 2) • 

.. 

2/ nOIlY"IeHHe MOAenbHbIX cneKTpOB. no saAaHHOMY Ha60py napa.
MeTpOB C nOM~b~ cooTHoweHHH /4/-/12/ nYTeM 4HCIleHHoro HHTer
pHp08aHHR HaXOAflTCR BenI14HH~ Pt. a saTeM MOAeIlHpyeTCfI cneKTp 
BeI1H4HH~ Dt. B03MomH~ ABa cnoc06a TaKoro MOAenHpoBaHHfI: 

- MOAeIll1p08aHHe CIlY4aHHoro BeKTopa C nOnl1HOMH8IlbHbIM pacnpe
AeneHl1eM nYTeM npOBeAeHHfI N CTaTHcTH4ecKHx Hcn~aHHH c AaT4H
KOM paBHOMepHO pacnpeAeIleHH~x 4HceIl; 

- npH 60IlbWHX N AJlfI He3a8HCIo1Moro nyaccoHoBCKoro 3anonHeHHR 
K8Han08 MO*HO HcnOIlb30BaTb HopMaIlbHO pacnpeAeI1eHH~e CIlY4aHHble 
4Hcna co CpeAHHMI1 Mn1=NPl .AHcnepCH,.MH Dnt-NPI(l-Pi) 101 nocne
AY~~eH nepeHopMHpOBKOH K saAaHHOMY N. 

3/ BBOA 3Hal.leHHH ~I1KClo1poBaHHblX napaMeTpOB. ECIlH 3TH SHa4e
HHfl COBnaAa~T c 3aAaHH~MH Ha nepBOM 3Tane, TO MomHO r080pHTb 
o IlnpaBHflbHol:t" MOAenH 06pa6oTKI1. 

4/ CTaTHCTI14eCKa,. 06pa60TKa cneKTpOB. nOCKonbKY 4Hcno OLle
HI1BaeM~X napaMeTpOB HeBeI1HKO, MaKCHMYM $YHKLlHOHa11a MaKCI1Ma11b
Horo npaBAonoA06HA /2/ l1~eTCR nYTeM 411cneHHoro nepe60pa ero 
sHa4eHHH Ha ceTKe c aprYMeHT8MI1 mp , To' npH npaBHnbHoH MOAenH 
06pa60TKH Bapbl1pOBaHl1e npoBOAHTC,. B YSKOM AHanaSOHe 3Ha4eHH~ , 
onpeAe11ReMOM TonbKO CTaTHCTI14eCKHM pa36pocoM. npH Henpa8HIlbHoH 
MOAeIlH 06pa6oTKH H3-sa B03MomHoro CM~eHHR OLleHOK BapbHpOeaHl1e 
npOBOAI1TCA C nocneAOBaTeIlbHblM YMeHbweHHeM wara H8 ceTKe. B no
cIleAy~~eM npeAn011araeTCA I1CnOIlb30BaTb MeTOA~ HeIlI1HeHHOH onTH
MH3a~HH C npH8ne4eHHeM cpeACTB MaWHHHOH-feOMeTPHH H rpa~I1KH. 

5/ nOIlY4eHHe B~60p04H~X o~eHOK 01 , 82 101 HX KOBapHa~HoHHbIX 
xapaKTepl1CTI1K. n08TOpRR MOAeI1l1pOBaHl1e 11 o6pa6oTKY cneKTpOB L 
pas, no nonY4eHHOMY Ha60py o~eHOK t8:f .8: I MomHO onpeAe.nHTbt 
BbI6opo4H~e cpeAHHe 

- 1 L
l: 8*"8 1 =-

L (.,1 h . 	 /13/ 

11 BbI60P04HY~ KOBapHa~HOHHY~ MaTpH~Y 

- 1 L - 
C1J - -- l: (81t -8 )(8j1 -8 ). 	 /14/t JL-l t .. 1 

rAel = l,2; J = 1,2. 
Bbl4HCnHTeI1bHblH 3Kcne pHMeHT npoBOAHTCSl Ha 36M CM-4 H EC-1040. 

OTMeTHM, 4TO AIlA BI13yaIl I13a~HH nOIlY4eHHblX Ha6opoB AaHHblX 101 T.n. 
WHPOKO HcnonbSOBanaCb AHanOrOBa,. rpa~H4ecKaA CHCTeMa PLOT ~/. 

3. 	 CBOACTBA OllEHOK mv ~ T 0 np~ npAB~JlbHOA 

MOAEnw 06PA60TKW 


Ha nepBOM 3Tane 8b14HCIlHTenbHoro 3KcnepHMeHTa CBOHCTBa 04e
HOK npl1 npaaHnbHo~ MOAeIlH oopa 6oTKH I1CCIleAOBaIlHCb AJ1R AOBOIlb HO 
60nbWHX 3Ha4eHHA CYMMapHoro ~l1cna OTC4e T08 N / = 400000/ H OT~ 
HoweHHA 3~eKT/~oH Y /= 10/. B K8 4eCTee n pHMepa Ha Pl1c. l npH
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I~74'---------------------------------1 

T1 = I8569,9 ! 0,1 

m-V = 30,2 ! 0,2
I 8512 

r =-0,973 
~ . 
~o 1~70 

18568 

18566 

3~ 
my. as 

PHC. I. COBMeCTTIOe pacnpep;eneHHe OI~eHOK m~, To Ann BhI
OOPKH OO'bet>IO~l L 0: 100. 3Ua'leHHH I'IOp;eJ"IbHbIX napaMeTpOB: 

mji = 30 :lB; To = 18570 :lB; R == 45 :lBj Y = 10; Ei = 
43 9Bj w1 = 0,3; N = 400000; K == 50; Em!n = 18400 9Bj 

Emu = 18600 :lB 

seAeHO COBMeCTHoe pacnpeAeneHHe o~eHOK m~, TO B B~60pKe 06DeMOM 
L = 100, nonY4eHI~blX npYt ware Ha ceTKe, paBHoM 0,1 38. 3nnl1nc, 
nOCTpoeHHbli;1 no Bbl60p04HbiM XapaKTepHCTI'1KaM, or paHI'141'1BaeT 9S?' 
AOBepIHMbHbI'1 I'1HTepsan. B AaHHoM cllY4ae 6blnl'1 nonyyeHbl cneAYJOu\l'1l' 
04eHKYt /n pYt I'1CTYtHHblX 3HayeHI'1flX mj;i == 30 3B, To = 18570 98/ 

cpeAH~e 3HaYeHI'1fl m- 30,2 3B; To= 18569,9 3B 
11 

CTaHAapTHbie Bbl60p04HbI 

OTKnOHeHI'1R S m = 2,3 3B; s = 1 3 38' /15/
T ' , 

K09~1'14I1eHT KoppenR4HI'1 r = -0,973. 

3AeCb, KaK 11 B APyrl1x sbl60pKax. npe~Ae Bcero o6pa~aeT Ha ce

6R BHI1MaHl1e CI-lnbHafl KoppenR411R MelKAY o~eHKa""-1 m- ,To' BMeCTO se
nl1411H m_ 11 To' flBnA~~I1XCfl napaMeTpaMI1 cneKTpa /~/, Boo6~e rosopR 

MOlKHO B6cnonb30saTbcR BMI1411HaMI1 EO (==To +mif2) 11 mil J1\1160 Eo H To' 
TorAa COOTHOWeHl1e /6/ AOJ1IKHO 6b1Tb 3aMeHeHO COOTBeTCTBeHHO Ha 

SO(E;EO,m_) - (Eo-E) J(E -E)2_(m_c2)!? 
v o 11 	 /16/ 

6 

Ytml 

So (E; Eo. To) - (Eo -E) .JC.F::=Ef -(Eo -To f 	 /17/ 

AnR Bcex naPdM~TpI13a~I1H 61>1J111 Bbl411cneHbI KOBapYta4110HHble MaTpl1
41>1 /3/. nonY4eHHble 3Ha4eH\I1R CTaHAaPTHbiX OTKJ10HeHI1~ /npl1 N = 
= 400000/ Yt K03~114I1eHTOB KoppenR411H cBeAeHbI B Tafinl14e, B CK06

Kax npHBeAeHbI 3Ha~leHI1R CTaHAapTH~X OTKJ1OHeH~~ AnA TpeTbero na

paMeTpa, KOTop~e Moryl 6~Tb Ha~AeH~ c nOM~b~ cOOTHOweH~~ Eo = 
=To +mLC2 . KaK BHAHO, c T04K~ SpeHI1R AOCTl1m~MOH T04HOCTH pe

, 

3YJ1bTaT~B HeT OCHoBaHH~ AnA npeAno4TeH~A KaKo~-n~60 113 napdMeT
pH3auHH 

Tat5JTH~a 

CTa~apTtfble OTKJ10fleltWl IB "3B/ l-l KO"3cW>HUHetfTbI Koppensnurn 
o~eHOK rrpH pa~ napaMeTpHSa~HHX 

napaMe1'pHSaJJ.HJ{ 

mv·To IIly.E o Eo .TO 

am 

aT 

u
E 

p 

2,20 

1,27 

/1,00/* 

-0,975 

2,20 

/1.27/* 

1,00 

+0,959 

/2,20/· 

1,27 

1,00 

-0,872 

* OueHeHo C nOMOm;b1O COOTHomemUl EO co TO + mv 0
2
• 

I 

AaJ1ee, np~ J1~60M 8~60pe napaMeTpOB nOnY4aeM~e 04eHKH BcerAa 
c~nbHO KOppMl1p08aH~. 3aMeT~M, 4TO nOnOIKYtTenbHaA KOppenR~HR 

04eHoK EO' m ii" 06DRcHReT nOBeAeH~e 3T~X napaMeTpOB B 3aBYtC~MO
CHi OT HOMepa Cep"1l1 B 3Kcnep~MeHle/21, OTMe4eHHoe a o630pe /1/. 

YKa~eM TaKlKe Ha 6J11130CTb TeOpeTI14eCKI1X ~ B~60p04H~X /15/ oueHOK 
CTaHAapTH~X OTKJ10HeH"1i:1 ~I KOppenRl\~i:1. 

HaKoHe~, B03MOlKHoe CI1CTeMaTI14eCKI1e CM~eH"1e oueHOK eCJ111 11 cy

~ecTByeT, TO Mano ~ He npeB~waeT cTaHAapTHoro OTKnOHeH~R cpeAHl1x 
3Ha4eHI1~. 

4. 	 CMEUlEHHH Ol.\EHOK mil' T, 

nPH H[npABHnbHO~ MOAEn~ 


¢lYHKl.\~I, OTKm1KA CnEKTPOMETP/\ 


B pa60Te/4 YKa3aHO, 4TO I1cnonb30BaHI1e npl1 ofipa60TKe 3Ha4e
H~R nonYWl1p~H~ Rr BMeCTO "1CT"1HHOrO 3Ha4eHHR R AonlKHO np"1BOAHT. 
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t 
3B. 

OCTaJIbHbJe MO,!\eJIbHbJe Oa paMeTpbI Te lr:e , 'lTO H M H pHe. I . 
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K CMe~eH~~ oueHK~ my. ~ npeAnOmeHa np~6n~~eHHa~ ~opMyna An~ on
peAeneH~R TaKara CMe~eH~~: 

- 2 2ID_ -ID_ ", 2cR, 	 /18/
II v 

rAe 	 ID - oucHKa. a ID _- HCT~HHoe 3Ha4eH~e MaCCbI aHTHHeiltT pHHo;
tT c aRr -R. II 

Bbl4~cnHTenbHbI~ 3KcnepHHeHT. aHanor~4H~~ onHcaHHOMY Bblwe, 6~ 
npOAenaH npJ.1 m_= 0,10 H 30 38 An~ ABYX 3Ha4eHHi:1 R /20 H 
45 3B/ H PRna :Ha4eHJ.1.:1 (. Ero pe3ynbTaTbI J.1306pa~eH~ Ha pHc.2. 
B~AHO. 4TO KonH4ec TseHHble paC4eTbi nOATsep~AalOT Ka4eCTseHHble 
npeAn0I10meHJ.1A a CMe~eHI-1RX oueHKH m - : np~ f > 0 04eHKa MaCCbl aHHt

v 	 II 0HeHTpJ.1HO npeBblwaeT ~CTJ.1HHOe 3Ha4eHJ.1e, a f< np~BoA~T K ee 
3aHH~eHJ.1~. npJ.16n~~eHHaA ¢opHyna /18/ Ka4eCTBeHHO nepeAaeT XOA 
aaBHCJ.1MOCTI-1 mii OT f . XOT~ J.1 AaeT 3aBblweHHble 3Ha4eH~fI CMeIllCHJ.1A 
oueHOK. 

OTMenIM, "ITO npJ.1 iii _ = 0 B03HJ.1KaeT AononH~TenbHoe CMell\eH~e 
II04eHOK, CBA3aHHoe C ycnOBJ.1eM mii~ a npl-1 o6pa6oTKe cneKTpa. 

4TO KaCaeTC:<1 04eHOK To. TO npJ.1 CHe~eH~J.1 OLteHKJ.1 m_ OHt-I nony
4a~T npOTJ.1BOn0I10)!(HOe no 3HaKY H 6I11-13KOe no BenH4J.1I!e

/1 

CMe~eHf.1e. 

KaK ::noro 11 cneAyeT omHAaTb npH CI-1I1bHOi:1 OTpHua TeI1bHoi:1 KoppenFl~ 

UJ.1J.1 YKaaaHHblX 0LteHOK . 

3AKJl104EHHE 

CoaAaHHbl~ nporpaMMHbI~ KOMnneK C Bbl4J.1CflJ.1TeI1bHOrO 3KCnepJ.1HeHTa 
noaBonAeT J.1CCneAOBaTb 3aBJ.1CI-1MOCTJ.1 CBOiltCTB OUeHOK KaK OT pa3
nJ.14HblX ~J.13 J.14eCK~X napaMeTpOB. TaK J.1X , Hanp~Hep, KaK aTOMH~e 3~
¢eKT~ B Be~eCTBe HCT04HJ.1Ka ~n~ ¢opHa nJ.1HJ.1~ cneKTpOMeTpa, raK 
J.1 or APyr~x ¢aKTopoB, HanpHHep, OT cnoco6oB nonY4eH~A o~eHoK . 
BeAYTcFI pa6oT~ no npJ.1MeHeHH~ cpeAcTB Maw~HHoA rpa¢J.1K~ AflH aHa
n~3a ¢YHKU~~ npaBAOnOA06J.1A J.1 nO~CKa o~eHoK, a TaK~e pa60Tbi no 
nnaH~poBaHH~ peanbHoro aKcnep~MeHTa Ha OCHose AaHH~x B~4~cnH
TenbHoro 3KCnepJ.1MeHTa. 

ABTOP~ 6naroAapHbl A.r. XOpIOWJ.1HY 3a nOMOll\b B npOBeAeHJ.1J.1 Bbl
4l-1Cn~TenbHoro 3KCnepJ.1MeHTa. 

JlHTEPATYPA 

1. BblnoB U. OHRH, p6-83-517, Ay6Ha. 1983. 
2. Jl~6HMOB B.A. ~ AP. ~3T¢ , 198 1. 81. c. 11 58. 
3. 	 Boris S. cl a 1. I n: Proc . of the EurofJ . Physical Society 

HEP 83. Bri qhton , Engl and. 1983, p.386. 
4 . Simpson J.J. Phy s.Rev., 1984, D30. p.ll 10. 
5. Chi nq Chctlq-s itl . Ho Tso-Hs in. Phys. RefJ., 198!J. 112, p. l. 
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6. 	 npOcTaKoB ~.A. H AP. B KH.: ABTOMaTH3a~HR 3KCnepHMeHTa 
B ~H3H4eCKHX HccneAoBaHHRX. 3HeprOaTOMHSAaT. M., 1984, 
c.48. 

7. 	 Bergkist K.E. Nucl.Phys., 1972, B39, p.317. 
8. 	 6pYAaHHH B.6. H AP. OH~H, pl0~85·117. AYoHa, 1985. 

PYKonHCb nocTyn Hna B H3AaTenbcKHH oTAen 
30 Ma R 1985 r OAa. 

B 06beAHHeHHoM HHCTHTYTe RAepH~X HccneAoBaHHH Ha4an 
B~XOAHTb COOPHHK "}{paml<ue C006I/JeHUR OJ1.flJ1". B HeM 
6YAyT nOMe~aTbCR CTaTbH, cOAep*a~He opHrHHanbH~e Hay4H~e. 

Hay4Ho- TeXHH4eCKHe, MeToAH4ecKHe H npHKnaAH~e pe3ynbTaT~, 
TpeoylOU\He CP04HOH ny6nHKa~HH. 6YAy4101 4acTblO "Coo6~eHHH 
OH.RWI. CTaTbH. Bowe,qwl1e B C60PHHK. I1MelOT, KaK H APyrHc 
H3AaHHR OH.RH, cTaTyc o$H~HanbH~X ny6nHKa~Io1H . 

C60PHIo1K IIKpaTKHe co06U\eHHR OH.RHII 6YAeT BblxoAHTb 
perynRpHO. 

The Joint Institute for Nuclear Research begins publ i 
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Jo i nt Institute for Nuclear Research have the status 
of official publications . 

JINh' Hap<:cl (;omrmm iiono wi 11 be issued regul arly. 
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npHHMMaeTCA nQAnMCKa Ha npenpMHTW H C~eHMA 00~AMH8HHOrO MHCTMTyTa 
AAepHWX MCCneAOBaH~M. 

YcTaHoaneHa CneA~aA CTOMMOCTb noAnHCKM Ha 12 MeCA~ea Ha M&AaMMA OHRM, 
BKnC~aA nepecwnKy, no OTAenbHWM TeMaTM~CKMM KBTerOpMAM : 

HH,IIEKC TEHATHKA 

1. 3KcnepHMeHTanbHaA ~3HKa BWCOKMX 3HeprMM 

2. TeopeTH~cKaA ~H3MKB awcoKMX 3HePrMM 

3. 3KcnepHHeHTanbHBA HeMTpoHHBA ~3MKB 

4. TeopeTM~ecKaA ~aMKa HM3KMX 3HeprHM 

5. HaTeMaTMKa 

6. RAepHaA cneKTpocKOnMA M paAHOXMMMA 

7. ~SMKa TA•en.~x MOHOB 

8 . KpMoreHHKa 

9. YcKOpHTenH 

10. ABTOMaTHaa~HA o6pa6oTKH 3KCnepMMeH1&nbHWX 
aHHWX 

11 . 8w~HCnMTenbHaA MBTeMaTMKa H TeXHMKB 

12 0 XMHHA 

13 . TexHMKa ~H3H~CKoro 3KCnePMMeHTB 

14 , MccneAOBaHMA TBePAWX Ten H *MAI<OCTeM 
AAePHWMH MeTOAaMM 

15. 3KcnepMMeHTanbHBA ~BMKa AABPHWX pea~"" 
npH HH3KMX 3HeprMAX 

16. 

17 0 

18. 

19. 

Ao3MMeTPHA H ~M3HKa aa.HTW 

TeOPHA KOHAeHCHpoBBHHOrO COCTOAHMA 

McnonbaoaaHMe peaynbTBTOB M HeTOAOB 
~yHAaMeHTanbHWX ~3M~CKHX HCCneAOBaHMM 
8 CMe*HWX o6nBCTAX HByKH H TeXHHKH 

6H~H3MKa 

UeHa noAnMCKM 
Ha roA 

10 p. 80 Kon. 

17 p, 80 KOn , 

It p, 80 KOn. 

8 p , 80 KOn. 

It p. 80 Kon. 

It p, 80 1<0n. 

2 p. as Kon. 

~ p. 85 l(()f1, 

7 p, 80 KOn , 

7 80 Kon 

6 p. 80 Kon. 

p, 70 KOn. 

8 p. 80 Kon. 

1 p • 70 11011. 

p. 50 Mon. 

p, 90 ICOn. 

6 p. 80 Kon. 

2 p. 35 Kon. 

1 p. 20 l(()f1, 

noAnMCKB MO•eT 6wTb ~MneHB C no6oro MBCA~B TBK~Bro rOAB. 

no BCeM aonpocaM ~pMneHHA noAnHCKM CneAYeT o6p ... TbCA 8 M&ABTeAbC I<MM 
OTAen OHRH no aAPecy: 101 000 HOCKBa, rnaano~T&MnT, n/A 79. 

noKpoacKHM B.H. " AP· 
0 HeKOTOPYX CBOHCTBaX O~eHKH MaCCW aHTHHeHTPHHO 
H3 6eTa-pacnaA& TPHTHA 

P6-85-405 

C ~enbQ H3y~eHHA CBOHCTB O~eHKH MaCCW aHTHHeHTPHHO H3 6eTa-pacnaAa 
TPHTHR npoaeAeH BW~HCnHTenbHWH 3KcnepHMeHT. PaCCMOTpeH HAeanbHWH ~ny~aH, 
KOrAa H3BeCTHW ace napdMeTpw /cOOTHOweHHe 3¢$eKT/¢oH, ~YHK~HA OTKnHKa, 
aTOMHwe 3¢$eKTW H T .A./, KPOMe MaC.CW aHTHHeHTPHHO m 1' H rpaHH~HoH KHHeTH
~eCKOM 3HeprHH 6eTa-cneKTpa T0 • HaTeMaTH~ecKaR MOAenb o6pa6oTKH ocHoaaHa 
Ha MeTOAe MaKCHManbHOrO npaBAOnOAOOHA. nony~eHHwe O~eHKH m V H TO OKa- • 
3waaQTCR CHnbHO KOppenHpoaaHHWMH, KaK noKa3aHo aw~HcneHHRMH TeopeTH~ecKOH 
KOBapHaqHOHHOM MaTpHqw, BwCOKaA CTeneHb KOppenR~HH COXpa.HReTCR H npH 
APYrHX ao3Mo•Hwx napaMeTp~t3a~HRX cneKTpa I m," E 0 -T0+mv n~t6oE0 " T 0 ). 
HccneAOBaHO TaK*e CM~eHHe o~eHOK mv• To npH Hcnonb30BaHHH Ha cTaA~tH 
OOpaOOTKH HenpaaltnbHOrO 3Ha~eHHA pa3peweHHA CneKTPQMeTpa , 

Pa6oTa awnonHeHa a na6opaTOPHH RAePHwx npo6ne.. OK~H . 

COOI!tlleHHe O~BeHJIOI'O KBC'niTYT& JIAepllloiX HCcneAOB&BKA, Jly(SB& 1985 

nepeBOA O.C.BHHOrpaAosoM 

Pokrovsky V.N . et al. 
On Some Proper ties of Antlneutrlno Mass Est imate 
from Beta-Decay of Tr itium 

P6-8S-405 

The computer experiment on Investiga tion of properties of antlneutri
no mass estimate fr~ beta-decay of tritium has been carried out. The 
ideal case Is considered, when all parameters (the ratio effect/back
ground, the response function, the atomic effects etc.) are known except 
of antlneutrlno mass m

11 
and."be t a -spec trum kinetic energy end-point T0 • 

The mathematical model of oata treatment is based on the method of maxi
mal I ikellhood. The estimates of m17and Tp so obtained are highly corre la
t ed . This h igh correlation remains and w•th other possible parametriza
tlons (mil" a nd E0-T0·+m.,.or E0 and T0 ) as well . The bias of mv, To 
estimates under using a wrong value of spectrometer resolution is also 
Investigated. 

The Inves tigation has been performed at the laboratory of Nuclear 
Problems, JINR. 
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