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1 . BBEJJ,EHHE 

HeycT0~4HBOCTb, o KOTopo~ HAeT pe4b e 3To~ 3aMeTKe, xapaKTe
PH3yeTcR TeM, 4TO npH HeKOTOPbiX CHTYa4HRX OWH6Ka, C KOTOpO~ pe

KOHCTPYHPY~TCR napaMeTp~ OTAenbHOrO Me4eHoro He~TPHHO, MO~eT 

OKa3aTbCR 6onbWO~. npH 3TOM HMeeTCR B BHAY He~TPHHO, noMe4eHHOe 
Ha OCHOBe pacnaAOB rr(K)~~+v , B KOTOP~X H3MepR~TCR OTAenbHO 
4eTblpexHMnynbc p

0 
= (p

0 
, E 

0
) Ka~Aoro POAHTenbcKoro Me3oHa H 4e

T~pexHMnynbc p 1 ~ (p1 , E l ) Mr.JOHa, POAHBWerOCR BMec Te C He~TpH
HO/l/. EcnH 8 1 - yron pa3neTa M~oHa, T.e. yron, KoTop~~ onpeAe

nR~T eeKTOpbl Po H p 1, a 4eTblpexHMnynbc Me4eHoro Hei::.TpVIHO p2 = (p2 , 

E 2) Bbi4VICnReTCR no ¢opMyne p 2 ~p 0 - p l, TO HeycTOi:14HBOCTb B03HH
KaeT npVI TeX peaK4HRX 1 npH KOTOP~X 01 VIMeeT onpeAeneHHOe KpVITVI-

4eCKOe 3Ha4eHVIe Oi HnVI 3Ha4eHHe, 6n~3Koe K Oi. HHa4e roeopR 1 ecnVI 
8i - 8 1 << Oi, TO He6onbwoe npHpalJleHHe 80 1 yrna 0 11 noA KOTOPbiM 
BblneTaeT M~OH 1 nPVIBOAVIT K 3Ha4HTenbHOMY V13MCHCHVI~ 80 2 - yrna 82 , 

nOA KOTOPbiM B~neTaeT Hei::.TpVIHO. 
Pc3ynbTaT~ 3TOrO HCCneAOBaHVIR MO~HO VICnOnb30BaTb B TOM cny-

4aC1 KOrAa Hei::.TpVIHO nOMC4CHO H APYrHM cnoco6oM, npH KOTOPOM p 1 
vi~Mc:~rn ... l'--ii C-;-HC .. ~~.;:::; ~;:;:~ '~2'"~C'u ::'?rn::~.n.P, Tnrnrl k"~K 0,.. He L-13Me

pRCTCR AnR Kal~Aoi:i OTAenbHOi:i 4aCTH4bl 1 a 6epeTCR paeH~M cpeAHeMy 
4CT~peXHMnynbCY ny4Ka POAHTCnbCKHX MC30H08 121 • 

npVI cnoco6e MC4CHVIR no 121 HeT HaA06HOCTVI npHHHMaTb OC06~e Me
p~ AnR YMCHbWCHHR OoHa B Hei::.TpHHHOM ACTCKTOpe 1 TOrAa KaK Bll/ 
npeAnOnaraeTCR 1 4TO ¢oH 04CHb Man. no3TOMY MC4CHVIC noll/ MO~HO 
npHMCHVITb nH60 npH H3Y4CHVIVI CTpOCHHR 3eMnH npVI nOMOlJlVI HC~TPVIHO, 

KOTOp~e perHCTPVIPYr.JTCR rny60KOBOAH~M ACTCKTOPOM/3/, nV~60 B TeX 

cny4aRX 1 KOrAa MeCTHOCTb no3eonReT /KaK 1 HanpHMep 1 e UEPHe/ 
CnpHTaTb HC~TpVIHH~~ ACTeKTOp OT KOCMV14CCKHX VI aTMOC$epH~X M~o

HOB B TYHHene nOA B~COKOi:i ropoi:i 131 , B AanbHei:iweM H3no~eHHH 6yAeM 
VIMeTb B BHAY TOnbKO cnoco6 Me4eHHR noll/, npH4eM BcerAa 6yAeM 
npeAnonaraTb, 410 He~TpHHH~~ ny40K reHepHpOBaH MOHOXPOMaTH4ec

KHM ny4KOM nHOHOB .. 0606lJleHVIe Ha cny4ai:i HexpOMaTH4CCKOrO nY4Ka, 
COAepmal!lero nVIOH~ VI KaOH~, He CBR3aHO C npeOAOneHVICM npHH4HnH
anbHbiX TPYAHOCTe~ 141 • 

Ha cylJleCTBOBaHHe HeycToi:14HBOCTH npH Me4eHVIH Hei::.TpHHO 6~no 
o6palJlCHO BHHMaHVIe B/4/, 3AeCb paCCMOTPHM HeCKOnbKO eonpOCOB, 
CBR3aHHbiX C 3THM BHAOM HCYCT0~4HBOCTH H B03HHKa~lJlVIX npH H3y4e
HHH CTPYKTypbl 3eMnH npH nOMOI.IIH He~TpHHHbiX 3KCnepV1MeHTOB /3,5/ 

CneAYR TepMVIHonorHH, npeAnomeHHO~ e I51 ,3TVI 3KcnepHMeHTbl 6yAeM 
Ha3~BaTb rEOCKAH I. KaK B eepcVIH rEOCKAHa no 151 ,KOTOPY~ 6yAeM 
Ha3b1BaTb rEOCKAH 1 1 TaK H B eepCHH no 131 ,KoTopy~ 6yAeM o603Ha-

, ... ~·· 
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~aTb KaK rEOCKAH II, npeAnonaraeTCfl, 'iTO H3SeCTHO H3 H3Mepe-
HH~ ocna6neHHe He~TPHHHoro ny~Ka, npoweAwero ~epe3 3eMn~. 3aAa
safl ocna6neHHe KaK $YHK~H~ HanpasneHHfl ny~Ka TeM HnH APYrHM 
cnoco6oM CYAfiT o pacnpeAeneHHH nnoTHOCTH 3eMnH/ ~To o~eHb o6ner-

' 131 /5 
~aeT H3y~eHHe ee CTPYKTYP~· KaK s ,TaK H s , npeAnonaraeTcfl, 
~TO He~TPHHH~~ ny~OK C03AaeTCfl YCKOPHTeneM C 3HeprHe~ npOTOHOS 
s HHTepsane npHMepHo oT 1 AD 20 T3B, a era ocna6neHHe H3MepfleT
Cfl nHfio OAHHM AeTeKTOPOM 131 ,nH60 ASYMfl/ol*. 

B /3/ npeAnonaraeTCfl, ~TO ny~OK COCTOHT H3 Me~eHbiX He~1TpHHO · 
Aanee noKameM, ~To, ecnH ny~oK Me~eH~x He~TPHHO WHPOK, T.e. 
era nonepe~H~e pa3Mep~ s HecKonbKO pa3 6onbwe, ~eM nonepe~H~e 
pa3Mepbl AeTeKTopa **, HeycTo~~HSOCTb He co3AaeT npo6neM. EcnH me 
o6a nonepe~HbiX pa3Mepa lny~Ka H AeTeKTopal DAHHaKosoro nopfiA
Ka, HeyCTO~~HSOCTb HaAO y~HT~SaTb, M~ OCTaHOSHMCfl KOPOTKO 
H Ha sonpoce o nos~weHHH nponycKHO~ cnoco6HOCTH AeTeKTopa Me
~eH~x He~TPHHO, rAe Tome HeofiXOAHMO Y~HT~SaTb HeyCTO~~HSOCTb. 
nocneAHH~ nyHKT, KOTOP~~ paccMOTPHM, KacaeTCfl rEOCKAHa 1. 

B /5/ paccMoTpeHa sepcHfl rEOCI(AHa I, npH KOTOPO~ ny~OK co
CTOHT H3 HeMe~eHbiX He~TpHHO. npH pac~eTaX npHHHMaeTCfl SO SHH
MaHHe TOnbKO ponb nHOHOB - sKnaA KaOHOB He Y~HT~saeTCfl. HeKon
nHMHposaHHOCTb ny~Ka POAHTenbCKHX Me30HOS TOme He Y~HT~SaeTCfl. 

B 3TO~ pa6oTe npeAnaraeTCfl 3aMeHHTb s rEOCKAHe I, ny~OK 
HeMe~eH~X He~TpHHO ny~KOM Me~eH~X He~TPHHO. 3TO npHSeAeT 
K TOMy, ~TO npOADnmHTenbHOCTb 3KCnepHMeHTa ysenH~HTCfl, OCTaBafiCb 
see me s pa3yMH~X npeAenax. Ho 3aTo 6yAeT asToMaTH~ecKH peweH 
sonpoc o6 y~eTe BKnaAa KaOHOB H, KPOMe Taro, paccMoTpeH~ npo6-
nauu ~~~!~:-:: :~~~ : ;~;~~ ...... ,. ..... , .... ....,ucdMMUL. I V1 IIY4Kd POAvtTeilbCKVIX Me30HOB. 

nepeA TeM KaK npHCTynHTb K oficymAeHH~ 3THX SOnpOCOB, HCXOAfl 
H3 pafiOTbl/41, paCCMOTpHM KpaTKO, B ~eM COCTOHT npofineMa HeycTo~
~HSOCTH Me~eHHfl He~TpHHH~X ny~KOB. 

2. HEYCTOA4~BOCTb ME4EH11R HEATPI1HO, rEHEPI1POBAHHWX 
B PACnAAE rr(K) -+ ll +v 

PaccMOTPHM cny~a~, KOrAa 82 npH AaHHOM KOHKpeTHOM pacnaAe 
Sbi~HCnfleTCfl HCXOAfl H3 EO H 8 1 , 3Ha~eHHfl KOTOpbiX H3SeCTHbl H3 
H3MepeHH~. YAo6Ho 3anHcaTb cooTseTcTsy~my~ 3asHCHMOCTb HeflsHo 
S ynb1papenfiTHSHCTCKOM npeAene /4/: 

_* s 151 npeAnaraeTcfl H3Mepf1Tb He~TPHHH~~ ny~oK nocne era s~XOAa 
H3 3eMnH HecKonbKHMH AeTeKTopaMH. 0AHH AeTeKTOP Don 6yAeT pac
nonomeH Ha OCH ny~Ka, a TPH APYrHX Doff - S CTOPOHY OT OCH, Ha 
pasH~X paccTofiHHfiX OT Don' M~ rosopHM o ASYXAeTeKTOpHOM cnoco6e, 
TaK KaK see TPH AeTeKTopa D0 n HMe~T HAeHTH~H~e $YHK~HH. 

** He HaAO nyTaTb C nOHfiTHeM WHPOKH~ ny~OK S CM~cne WHPOKOno

nOCHbl~ ny~oK (wide band beam). 

2 

111 

rAe m 1 - Mace a M~OHa, m 0 - Mace a PDAHTenbcKoro Me3oHa, r/J ~ m ofEo
cepeAHHH~~ yron He~TpHHHOrO ny~Ka, reHepHpOBaHHOrO MOHOXPOMa
TH~eCKHM ny~KOM POAHTenbCKHX Me30HOS C 3HeprHe~ H MaCCO~ m 0 • 

113 I 1 I cneAYeT, ~To ecnH 82 <<r/J, To 

mr 
82 = 7 81. 

0 

0* 
2 

npH HapacTaHHH 02 AD 3Ha~eHHfl 

m1 
-1/J 
mo 

yron 01 TaKme pacTeT H npH 81=8i.rAe 

m 
0* = _o_r/J 

1 2m 1 

ADCTHraeT csoero MaKcHManbHoro 3Ha~eHHfl o;. 

121 

131 

!41 

npH AanbHe~weM HapacTaHHH 02 yron ()1 onf!Tb yMeHbWaeTCfl. 
113 121 cneAyeT, ~TO ecnH () 1 <<0i, OWHfiKa o01 B H3MepeHHH 81 

npHBOAHT K OWHfiKe o0
2 

S~~HcneHHfl 02 Taro me nOPfiAKa. 0AHaKo, 
ecnH () HMeeT 3Ha~eHHe H3 OKpeCTHOCTH 0;, TO 310 He TaK. B ca
;.;;:;;.; ,::. ... },"', t::\..JIVI IIUJIU»>HM v1=Ui+X1H t12=-u;;+x2,TO H3 /11 npH 

x 
1 

<< 0 i H npH E
0 

= const nony~HM 

151 

no3TOMY, ecnH XI H3MepeHO C OWHfiKO~ OX~ TO OWHfiKa OnpeAeneHHfl X2 

fiyAeT 

m1 3/2 
± (-) 

mo 161 

113 /61 cneAyeT, ~10 Anfl Ka»<AOrO ox 1>0 MOmHO Ha~TH TaKHe 3Ha~e
HHfl x , ~To6~ ox 2 ... ·""· 11MeHHO s 3TOM cM~cne s pa6oTe rosopHTCfl, 

1 a 0* u 
~TO KOrAa u 1 HaXOAHTCfl S OKpeCTHOCTH 1 , npo~ecc Me~eHHfl HeHTpH-
HO HeycTo~~HB. Aanee ysHAHM, ~To B Ae~cTSHTenbHOCTH Aena o6cTOfiT 
He TaK nnoxo, HO ~TO TeM He MeHee HrHOpHpOBaHHe HeyCTO~~HSOCTH 
Me~eHHfl MO»<eT npHSeCTH K 6onbWHM OWHfiKaM. 

Y~e1 OWH6KH oE 0 H3MepeHHfl E 0 He SHOCHT HH~ero cymecTseHHO 
Hosoro. OH CSOAHTCfl K He6onbWHM H3MeHeHHfiM ()~, 8;, X 2 H Bx2' 
KaK SHAHO H3 $OpMyn 131, 141, 151 H 161, 3TH H3MeHeHHfl B~3~Sa~T-

C.fl H3MeHeHHfiMH BblpameHHfl rjJ = mo'E 0 npH 3aMeHe E 0 Ha E 0 +8E0 • 

3 



KaK 6~no cKa3aHo 8~we, Aanee 5yAeT paccMoTpeHo HeCKOnbKO 
3KCnep~MeHTanbH~X C~Tya4~~. np~ KOTOp~X 80npOC 06 yCT0~4~80CT~ 
Me4eH~R noeAcTa8nReT onpeAeneHH~~ ~HTepec. 

3. rEOCKAH II C l!JHPOKI·m HE'1TPl1HHbiM nY4KOM 

nycTb 2¢ - yron, nOA KOTOP~M 8~AeH AeTeKTOp ~3 ~CT04H~Ka 
He~TP~HHoro ny4Ka. Ecn~ He~rp~HH~~ ny40K reHep~pyeTcR ycKop~re
neM c 3Hepr~e~ npoTOHHoro ny4Ka EP ~ 1 T3B, a 8 Ka4eCT8e AeTeK
Topa ~cnonb3yeTCR 5onbwo~ OU}~ND c pa3MepaM~ nOPRAKa 1 KM x 
X 1 KM X 1 KM 1 TO np~ npOC8e4~8aH~~ 3eMn~ He~rp~HH~M ny4KOM 
MOMHO nono~~Tb 8 cpeAHeM ~=3¢. 3TO 03Ha4aeT, 4TO He~Tp~HH~~ ny-
40K OKa~eTCR "w~poK~M 11 AnR AaHHoro AeTeKTopa. 

KaK cneAyer ~3 /3/, 8 TaKOM cny4ae KP~T~4eCKOe 3Ha4eH~e o; 
HaXOA~TCR AOBOnbHO AaneKO OT AeTeKTOpa, ~ n03TOMY HeyCT0~4~
BOCTb Me4eH~R He 6yAeT ~MeTb cy~eCTBeHHOro 3H34eH~R. 

4. rEOCKAH II C HE~TP~1HHblH nY4KOM HOPHAnbHOt1 UH1PHHbl 

Ecn~ ¢~~.6yAeM C4~TaTb, 1.1ro ny4oK ~MeeT HOPManbHY~ w~p~Hy. 
no-B~A~MOMy,oHa 5n~3Ka K onT~ManbHO~. B CaMOM Aene, ecn~ ~>>¢, 
TO ny4oK ~cnonb3yeTcR nnoxo, TOrAa KaK a npoT~8onono~HOM cny1.1ae 
AeTeKTOP ~cnonb3yeTcR nnoxo. noeACTaBnReTcR sepoRTH~M, 4TO 
3Kcnep~MeHT~ c 3Hepr~RM~ E" nooTOHHoro nv4K~ ~,tn ~ ?n T~R 
6YAYT npoBOA~TbCR C ny4KaM~ HOPManbHO~ W~p~H~. 

Ecn~ ~ = ¢, To ~ 0 * = ¢, ~ 3¢<!JeKT HeycToi14~8ocT~ AOn~eH 
2 

npoR8~TbCR. HacKonbKO 8en~K 3TOT 3<!J<!JeKT? 4To6~ OTBeT~Tb Ha 3TOT 
80npoc, paccMoTp~M ABa xapaKTepHwx 3Ha4eH~R 4~cna ,, pasHoro 
4aCTHOMY OTHOC~TenbHOi1 OW~6K~ '802 /~ ~ OTHOC~TenbHOH OW~6K~ '80 1 /~. 
KpoMe Toro, CAenaeM noeAnono)l{eH~e, 4TO '801 I~ .. 0, 01 AnR 8cex 
3Ha4eH~~ fJ < fJ 1 < (J i . O~eH~~~ ' a ABYX cny4aRx: np~ (J 1 .. 0 ~ np~ 
(J 1 -> (J1*· 

~13 /2/ cneAyeT, 4TO np~ e
1 

.... 0, ' .. 0,6. 
PaccMOTP~M npoT~Bonono~Hbl~ cny4a~ (}1 .... fJ!. nocKOnbKY np~ (J1-. er' 

ow~5Ka '8fJ1 coanaAaeT c x1• a TaK KaK ¢ .. ~. TO x 1/~ .. 0,01. 0Tci0-
Aa, cornacHo /5/, cneAyeT, 4TO x2 1~ .. 0,08. Ho np~ fJ 1-. fJ{ ow~6-
Ka o(J2 0603Ha4eHa 1.1epe3 )(2 , ~ TaK KaK~'" ¢, TOo(J2j¢ .. 0,0!:S, T.e. 
np~ fJ 1 -+ fJ1 ~MeeM '= 8. 3TO ~ eCTb MaKC~ManbHOe 3Ha4eH~e ', 
KOTopoe o6o3Ha4~M 4epe3 'm· 

nocKonbKY '= 'm= 8 RBnReTcR caM~~~ He6naronp~RTH~M cny1.1aeM, 
TO RCH0 1 4TO Ha npaKT~Ke 3<!J<!JeKT HeyCT0~4~BOCT~ He TaK nnox, 
KaK Ka3anocb 5bl, ecn~ 6~ Mbl ~Men~ a B~AY /6/, rAe 'm = oo, 0AHaKo, 
ecn~ y4eCTb, 4TO '"' 0,6 np~ (J 1 .... Q, TO RCHO, 4TO <!JaKT B03MOlKHOro 
nOB~WeHio1R ' OT '= 0, 6 AO 'a' m = 8, 4TO np~BeAeT K 6onbW~M no
TepRM AOBep~renbHoro oobeMa AeTeKTopa, AOn~eH HacTopa~~BaTb. 
TeM 6onee, 4ro no 04eHK3M ' 51 CTO~MOCTb npoeKTa rEOCKAH 6yAeT 

I 

nopRAKa M~nn~apAa AOnnapos. l-13 acero cKa3aHHoro RcHa aK
ryanbHOCTb BOnpoca 06 ~3y4eH~Io1 B03MOMHOCTe~ yMeHbWeH~R 3<IJ$eKTa 
HeyCTOM4~BOCT~ Me4eHio1R. 0AHaKO 3TOT BOnpoc He06XOA~MO paCCMar
p~BaTb KOMnneKCHO c onr~M~3a4~e~ scero 3KCnep~MeHTa rEOCKAH -
3aAa4a, 8~XOAR~aR 3a paMK~ HaCTOR~ero ~ccneAOBaHio1R. 

5. AETEKTOPW ME4EHWX H HAEHTH~HUHPOBAHHWX HE~TPHHO 

He4eH~e He~TP~HO MOryT 5~Tb n1o160 ~AeHT~~Io14~POBaH~, n1o160 He
~AeHT~¢~4~POBaH~. neps~~ cny1.1a~ pean~3yeTcR np~ He6onbw~x noro
Kax He~T p~Ho. TorAa ~HTepsan spe1~eH~ Me~AY A8YMR nocneA08aTenbHO 
pO~AeHH~Mio1 He~Tplo1HO 6onbW0~ 1 TaK 4TO B03MO~HO C AOCTaT04HO~ 
yaepeHHOCTb~ onpeAen~Tb, KaKOe ~3 pO)I{AeHHbiX 8 reHepaTOpe He~Tp~
HO COOTBeTCT8yeT AaHHOMY 3aper~CTp~poaaHHOMY 8 AeTeKTOpe Hei1T
Pio1HO. np~ 04eHb 6onbWio1X nOTOKaX TaKaR np04eAypa HeB03M0)!(Ha, ~ 

M~ 6yAeM rosop~Tb 0 He~AeHT1o1<!J~4~PYeMWX Me4eH~X He~Tp~HO. 

nocKonbKY np~ Me4eH~~ cornacHo 131 4eTblpexi-1Mnynbc Heihp~Ho 
~3BeCTeH C OW~6KO~ nOPRAKa OAHOrO npo4eHTa lo1 MeHbWe, TO 8 3TOM 
cny1.1ae s~rOAHO pa6oTaTb c ~AeHT~¢~41o1posaHH~M~ He~TP~Ho. Hcnonb-
3YR TOT <!JaKT, 4TO np~ Me4eHio1~ no /3/ HanpaaneHio1e 1o1 speMR pomAe-

" 6 " 161 TO H~R He~Tp~HO ~3BeCTHW C OnbWOI-1 T04HOCTb~, B noKa3aHO, 4 
AeTeKTOp Me4eHWX ~ ~AeHT~<!J~4~POBaHH~X He~TP~HO MO)!(eT nOCT~4b 
6onbWO~ nponyCKHOH cnoco6HOCT~ nOPRAKa OT 10 8 AO 10 9 C-l 

c!>opMyna AnR Nv a 161 8biBOA~nacb a noeAnonomeHI-11-1, 4TO noToK 
n~~~~~Mu ~Mttl u~lo1HaKUB~e xapaKTep~cT~K~ so acex T04Kax AeTeK
Topa, T. e. 4TO, Hanp~Mep, np1o1 o(J = const, o(J2 OA~HaKOBO BO BCeM 
~HTepsane 0< fJ2<¢. nocKOnbKY a 16}npeAnOnaranocb, 4TO t/J '"¢, TO, 
cornacHo n.4 HaCTOR~e~ pa6oT~, 3TO 03Ha4aeT, 4TO nony4eHH~e 
a 161 pe3ynbTaT~ aepH~ C T04HOCTb~ AO OAHOrO nOPRAKa, CKOpee, 
C T04HOCTb~ AO MH0)!(1o1TenR 2 ~n~ 3. 0AHaKO MeTOA, npeAnomeHH~H 
a 161 c He3Ha4~TenbH~M o5o6~eH~eM, MOlKeT 6~Tb np~cnoco6neH 1o1 AnR 
cny4aR, KOrAa o(J 2 3aBio1C~T OT fJ2 ,T.e. KOrAa Y4~T~BaeTCR HeyCT0~-
4~80CTb Me4eHio1R. 

6. rEHEPHPOBAHHE ME4EHWX, HO HEHAEHTHeHUHPOBAHHWX 
HEnTPHHO. nPHnO~EHHE K rEOCKAH l ~ I I 

np1o1 nocTeneHHOM yaen~4eH~~ Nv MomeT oKa3aTbCR, 4TO Me4eHio1e 
He~Tp~HO BCe e~e B03M0)1{H0 ~ )l{enaTenbHO, HO 1o1AeHTio1<!Jio1~1o1POBaH~e 

npopear~posaaw1o1x a AeTeKTope He~Tplo1HO n~6o HeB03MOmHo, n1o16o 
He4enecoo6pa3Ho. B TaKio1X cny4aRx 6yAeM roaop~Tb o Me4eH~x. HO 
He~AeHT~<!J~~~poaaHH~X He~Tp~HO. 

PacCMOTP~M HeCKOnbKO noApo6Hee npo~ecc reHepa41o1~ Me4eH~x. 

HO Helo1AeHTH$~41o1POBaHH~X He~TP~HO. KaK Cl<a3aHO B~We, OHI-1 6YAYT 
reHep~posaH~ Ha ycTpo~cTse, on~caHHOM a 131,3To ycTpo~cTao co
CTOio1T 8 OCHOBHOM ~3 5noKa MS IT(K)• 8 KOTOPOM lo13MepReTCR l.leT~pex-
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~Mnynbc Ka~Aoro POA~TenbcKoro Me3oHa, ~3 pacnaAHoro o6oeMa DT, 
B KOTOPOM pacnaAai')TC.R POA~TenbCK~e Me30Hbl ~ B KOTOPOM Bbi4~Cn~

TenbH0-~3Mep~TenbH~~ KOMnneKc ~3Mep.ReT napaMeTp~, xapaKTep~3y~

ll\~e Ka~AYIO ~3 peaKLI~~ rr(K) ... ll + v ~ ~3 6noKa MS , rge ~3Mep.ReTc.R 
4eT~pex~Mnynbc pll MI')OHOB. ll 

11Me.R B B~AY B03MO~Hble np~nO>KeH~.R B rEOCKAH I ~ II ~ B APYr~x 
cny4a.Rx, l.lenecoo6pa3HO opraH~3oBaTb cneAYIOll\~M o6pa30M c6op 
~H$OpMal.l~~ 0 ny4Kax Me4eH~X, HO He~AeHT~$~1.1~POBaHH~X HeATp~HO. 
B DT Ha ocHoee HaKonneHHo~ cTaT~CT~K~ onpeAen.RIOTC.R nnoTHOCTb 
eeposnHOCTH~x pacnpeAeneH~i1 WnT ~· t; rr) ~ w0 T(r: t; K) Toro, 4TO 
e T04Ke ~3 DT c paA~yc-eeKTOPOM r ~ e MOMeHT t npo~CXOA~T pacnaA 
HeKoToporo n~oHa, cooTBeTCTBeHHO KaoHa. Aanee, ~cnonb3Y.R y~e 

~3BeCTHble $YHK1.1~~ Wo.f..r, t; TT) ~ WDT (r, t; K), Bbi4~Cn.RIOT nnOTHOCT~ 
~ W(... . ) (... -> -+ eepo.RTHOCTe~ r,t,p 8 Wr,t;prr), W(e,t;pK) ~ W(r,t;pll)Toro, 

4TO BO BCeM npocTpaHCTBe, 3aH~MaeMOM reHepaTOPOM Me4eH~X Hei1Tp~
HO, MO~HO o6Hapym~Tb 3neKTPOH~, n~OH~, KaOH~ ~ M~OH~, KOTOp~e 

~MeiOT 4eT~peX~MnynbCbl P e, Prr , p K ~ p ll COOTBeTCTBeHHO. 11, HaKO
Hel.l, Ha OCHOBe 3TOi1 ~H~OpMal.l~~ He06XOA~MO Bbi4~Cn~Tb nnOTHOCTb 
Bepo.RTHOCT~ TOro, 4TO B MOMeHT t POA~n~Cb 3neKTpOHH~e ~ MIOOH
Hble He~TP~Ho: W(t; Pve) ~ W(t; pv,) c 4eTblpex~MnynbcaM~ Pv ~ Pv 

-+ ~ e ll 
cooTeeTcTeeHHO. ApryMeHT r 3AeCb onyll\eH, nocKOnbKY ~MeiOTC.R 

B B~AY 3KCnep~MeHTbl rEOCKAH I ~ II, rAe MaCWTa6, An~Ha KOTOpo
ro - nop.RAKa pa3Mepoe 3eMn~, ropa3AO 6onbwe pa3Mepoe reHepaTopa 
Hei1Tp~HO. 

Mo~eT oKa3aTbC.R, 4TO 6~cTPOAei1cTe~e ~3Mep~TenbHo-e~4~cn~Tenb-
~-tnrn "'nu~-"~~':~ ~~~~~::-:-.::-:--~·....;;;c H~~ii IL~t\J' '-1tvGo• L.Jit:::l--\vtlb ~d Ka)K~O~ 

~3 peaKI.I~i1 rr(K) -+ ll + v.B TaKOM cny4ae cTaT~CT~4eCK~e aHcaM6n~, 
Ha OCHOBe KOTOPbiX Bb14~Cn.RIOTC.R W (t; p v 

8
) W (t; p vll ), MoryT COAeP>KaT b 

~H$OpMai.I~IO TOnbKO 4aCT~ pacnaAOB - ~MeHHO TaKOe KOn~4eCTBO ~H

$OpMal.l~~, KOTOpoe B03MO~HO o6pa6oTaTb np~ ~MeiOll\eMC.R 6biCTPOAei1-
CTB~~ B~4~Cn~TenbH~X MaW~H. 

KaK caMo co6oi1 pa3yMeeTC.R, np~ onpeAeneH~~ W (t; p v ) ~ W (t; Pv ) 
Heo6XOA~MO Y4~TbiBaTb HeyCTOi14~BOCTb Me4eH~.R, 0 KOTOp~i1 wna pe._fb 
BbiWe. 

Tenepb KpaTKO OCTaHOB~MC.R Ha 3KCnep~MeHTaX rEOCKAH I ~ II, 
B KOTOP~X MO~HO 6~no 6~ ~cnonb30BaTb Me4eH~e, HO He~AeHT~$~po
BaHH~e He~TP~HO. 3Ta B03MO~HOCTb, Ha KOTOPYIO o6pall\eHO BH~MaH~e 

/7/ B , 3aMaH4~Ba, TaK KaK 3AeCb C04eTaiOTC.R ABa none3H~X CBOi1CTBa. 
C OAHOi1 CTOPOHbl, noTOK NV MO~eT 6~Tb AOBOnbHO ~HTeHC~BeH, C APY
roi1 - nnoTHOCT~ pacnpeAeneH~.R W ( t; Pv e) ~ W (t; v ll) MO~Ho 6~no 6~ 
onpeAen~Tb AOCTaT04HO T04HO. 

~anee CAenaeM HeCKOnbKO 3aMe4aH~i1, KaCal')ll\~XC.R MOA~$~1.1~POBaH
H~X 3KCnep~MeHTOB rEOCKAH I ~ II. 

a/ ABYXAeTeKTOpHbli1 cnoco6 161 ~3MepeH~.R ocna6neH~.R Hei'iTp~HHoro 
ny4Ka np~ npoxo~AeH~~ 4epe3 3eMniO cBOA~TC.R K ~3MepeH~~ pa3H~ll~ 
~HTeHc~BHOcTei1 e ABYX AeTeKTOpax - OA~H D Ha oc~ ny4Ka APY-

~ D /6/ on ' 
ro~ oN - BHe oc~ ny4Ka. B npeAno~eH cnoco6 e~6opa onT~Manb-
Horo nono~eH~.R Dorr·11Me.R e B~AY cKa3aHHoe e n.4 o en~.RH~~ HeycToi1-

6 

4~eocT~ Me4eH~.R np~ e~6ope nono~eH~.R D0 u , Heo6XOA~Mo ~cnonb3o
eaTb APYroi1, 6onee o6l11~i1 Kp~Tep~i1 onT~ManbHOCT~, 4eM e 1 51 , 

6/ KpoMe MI')OHH~x Hei1Tp~Ho 15 ·7~ MO~Ho ~cnonb30BaTb ell\e ~ 
3neKTPOHH~e Hei1Tp~HO, nony4eHH~e np~ pacnaAe MIOOHOB ~ 4aCT~ Kao
HOB. 

I 141 e B nyTeM np~MeHeH~.R v ll ~ v ll e pa3n~4HbiX nponopli~.Rx 
~3BneKaeTC.R ~H¢opMai.I~.R 0 pacnpeAeneH~~ npOTOHHOi1 ~ Hei1TpOHHOi1 
nnoTHOCT~ 3eMn~. Mo~Ho 6~no 6~ HecKonbKO ycoeepweHcTeoeaTb 3TOT 
Cnoco6, A06aBn.R.R K Vll ~ Vll TaKme v8 ~ v 8 • 

r/ Ecn~ ~enaTenbHO yMeHbW~Tb 3$$eKT oT 6onbworo 4~cna 3neKT
POHHbiX Hei1TP~HO, 1.1enecoo6pa3HO np~ nOMOll\~ nOAXOA.Rll\~X MarH~TOB, 
nocTaeneHHbiX 3a 6noKOM MSil, OTKnoH~Tb noToK MIOOHOB TaK, 4T06bl 
nocne ~X pacnaAa CYll\eCTBeHHa.R 4aCTb 3neKTPOHH~X Hei1Tp~HO npo
neTana B CTOPOHe OT AeTeKTopa. 

7. 3AKni04EHI1E 

8 pa6oTe ~CcneAOBaH OC06~i1 B~A HeyCTOi14~BOCT~, KOTOp~i1 B03-
H~KaeT np~ Me4eH~~ Hei1Tp~HO. B HeKOTOp~X T~n~4H~X C~TYai.I~.RX 

3Ta HeycToi14~BOCTb np~BOA~T K yeen~4eH~IO ow~6oK onpeAeneH~.R 
napaMeTpOB Me4eH~.R Ha nOP.RAOK. no3TOMy ee B03MOmH~e npO.RBneH~.R 
He06XOA~MO Tll\aTenbHO ~3y4aTb, KaK np~ Me4eH~X Hei1Tp~HO, KOTo
p~e ~AeHT~~~li~PYIOTC.R B AeTeKTOpe, TaK ~ np~ Me4eH~~. np~ KOTO
POM Hei1Tp~HO He ~AeHT~$~1.1~PYIOTC.R. 
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H3naTellbCKHH OTnen OO~enHHeHHoro HHCTHTYTa RnepHNX HCCnenoaaHHD 

HeARnKoa H.n. 
06 OAHOM aHAe HeyCTOH'IHaOCTH, a03HHKa~eH npH Me'leHHH HeHTPHHO 

1-HJ-847 

PaCCMaTpHaaeTCR 3aAa'la 0 TO'IHOCTH onpeAelleHHR yrna 92 , nOA KOTOPWM awne
TaeT Me'leHoe HeHTPHHO, 0Ka3waaeTCR, 'ITO a OKpeCTHOCTH HeKOTOporo KPHTH
'IeCKOrO 3Ha'leHHR 9; OWH6Ka, C KOTOPOH aw'IHC/lReTCR 3TOT yron, pe3KO ao3-
pacTaeT, T.e. npo~ecc Me'leHHR CTaHOaHTCR HeyCTOH'IHawM, KaK noKa3aHO a pa6o
Te, 3TY OCo6eHHOCTb Me'leHwX HeHTPHHO Heo6XOAHMO Y'IHTwaaTb, B 4aCTHOCTH, 
npH HeHTPHHHWX 3KCnepHMeHTaX no onpeAelleHH~ CTpOeHHR 3eM11H. 

Pa6oTa awnO/lHeHa a fla6opaTOPHH Bw'IHCilHTellbHOH TeXHHKH 
H aaToMaTH3a~HH OHRH. 

Nedya I kov I. P. 
About One Type of Instability Appearing during Neutrino 

1983 

1-ll3-ll47 
Labeling 

The problem about the accuracy of determining angle 9 under which 
labeled neutrino fl les out Is considered. It turns out t~at in the vicinity 
of a certain critical value 92 the error with ~1hlch this angle Is calcula
ted, grows sharply, that is the labeling process becomes unstable. It is 
shown that this special feature of labeled neutrinos should be taken into 
account, In particular, at neutrino experiments on the determination of 
the Earth's structure. 

The Investigation has been performed at the Laboratory of Computing 
Techniques and Automatization, JINR. 
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