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1. BBEAEH~E 

npOL-ieCCbl ynpyroro vf.L(;;
1
,) e -paccel'IHIMI, Ha6n10AaBW~eCJ'I BnepBble 

B 1973 r. B UEPHe 111 , npoAonmaiOT ocTaBaTbCl'l o6beKTOM ~HTeHc~s
Horo 3Kcnep~MeHTanbHoro ~ay~eH~l'l. B HacTOl'l~ee speMn yme swnon
Hl'IIOTCl'l 12l n~60 HaXOAl'ITCl'l B 3asepwaiO~e~ CTaA~~ noArOTOBK~ ~, 
3Kcnep~MeHT~ Hosoro noKoneH~l'l no ~3MepeH~IO ce~eH~~ 3T~x npo4ec
cos C O~eHb B~COKO~ CTaT~CT~KO~ ~ C Man~M ypOBHeM ¢oHa. 

npo4eCCbl 

/1/ 

l'IBnl'IIOTCl'l ~~CTO nenTOHH~M~, n03TOMY np~ ~X aHan~3e MO>I<HO nony
~aTb ~H¢opMa4~10 o6 ocHOBHbiX napaMeTpax 3neKTpocna6o~ Teop~~ 
rn3WOY- Ba~H6epra- CanaMa ;rsc;, He ~CKameHHYIO A~HaM~KO~ 

c~nbH~X B3a~MOAe~CTB~~. 

B pe3ynbTaTe ~ccneAOBaH~~. nposeAeHHbiX HeCKonbK~M~ rpynnaM~ 
asTopos B Te~eH~e 1978-1982 roAOB /eM. o6aopw s pa6oTax ' 4•51 I 
6blno noHl'ITO, ~To ~3MepeH~l'l Mace W- ~ Z-6o30HOB, a T a K>~<e nonHo
ro speMeH~ m~3H~ MIOOHa ~ ~asne~eH~e napaMeTpa sin 2 ()w ~3 KaKo~
n~·;---3-.:. p-c3-~~L\-~".·r:i, u "-vTv~c..;, iiPCilU-:;I-nrJ7..:;; 3;$$.:.~'-ru, li..:~"".-;;;a-n~ .. u .... , I'-''''-' .... ' 

AaiOT 3Kcnep~MeHTanbHYIO ~H¢opMa4~10,Heo6xoA~MYIO AnR nposepK~ npeA
cKa3aH~~ Teop~~ rBC B B~CW~X nOPRAKaX Teop~~ B03My~eH~~. 
BpeMR m~3H~ MIOOHa ~3MepeHo c BbiCOKO~ TO~HOCTbiO yme AaBHO 161• 

HecKOnbKO MeCR4eB Ha3aA nOl'IB~n~Cb nepswe CBeAeH~R 0 Ha6niOAeH~~ 
W- ~ Z-6o30HOB 171 , B03MO>I<HO, ~To ~x Macca 6yAeT ~3MepeHa 

C TO~HOCTbiO nOPl'IAKa +1 r38 yme B 3TOM rOAY, 4TO AaCT B03Mo~
HOCTb ~3Mep~Tb napaMeTp Teop~~ sin 2fJ w• onpeAeneHHbli1 KaK 

12/ 

C TO~HOCTbiO nopl'IAKa 10%.ftCHO, ~TO ~~CTO nenTOHH~~ np04ecc /1/ 
Ha~ny~w~i:i KaHA~AaT Anl'l He3as~c~Moro ~3Bne4eH~R napaMeTpa /2/, 
a 3TO ~ o6ecne~~T menaeMyiO nposepKy Teop~~ rBC Ha OAHOneTneBOM 
ypOBHe. 

Anl'l nony~eH~l'l ~H¢opMa4~~ o napaMeTpax Teop~~ np~ aHan~3e 
AaHH~X n106~X B~COKOTO~H~X 3KCnep~MeHTOB Tpe6yeTCl'l T~aTenbH~i1 
y~eT paA~a4~0HH~X nonpaBOK. no3TOMY BnOnHe ecTeCTBeHHO, 4TO 
BW4~CneH~IO OAHOneTneB~X nonpaBOK K np04eccy /1/ nOCBR~eHO MHO
meCTBO pa60T, 0630p KOTOp~X MO>I<HO Ha~T~ B nocneAHei1, Ha~6onee 
nOAP06HOi1 pa6oTe 181 . 

AononH~TenbHOe ~ccneAoBaH~e 3Toro sonpoca, npeAnP~Hl'ITOe 
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1 • BcnegcTB~e 3Ha4~MOCT~ Hage~Horo onpegeneH~H pag~a4~0HH~x 
nonpasoK ~enaTenbHa He3aB~C~MaH nposepKa $opMyn pa6oTbl 181, Ko
TopaH Mo~eT 6~Tb s~nonHeHa 6e3 Tpyga c ~cnonb30BaH~eM pe3ynbTa
TOB, nony4eHH~X HaM~ AnH OAHOneTneB~X aMnnHTYA n~6~X 4eT~pex
$epM~OHH~X np04eCCOB /Q/, ~ paC4eTOB BKnaga TOpM03HOrO ~3ny4eH~H 
B c~Tya4~~. Korga He per~cTp~pyeTcH gononH~TenbH~~ peanbH~~ 
$OTOH /lOI. 

2. B pa6oTax 14•91 Mbl npegno~~n~ nposog~Tb Bbl4~cneH~H 3neKTpo
cna6~x nonpaBOK B ecTeCTBeHHO~ CXeMe nepeHOpMHpOBOK, rge B Ka-
4eCTBe He3aBHC~M~X napaMeTpOB ~cnonb3YDTCH 3neKTpH4eCK~~ 3aPHA 
e ~ Mace~ scex 4aCT~4 Teop~~. 4TO no3sonHeT nony4aTb OAH03Ha4-
H~A pe3ynbTaT. B OKOH4aTenbHOM B~pa~eHH~ gnH nonpaBOK nerKO cge
naTb KOHe4HY~ nepeHOpM~pOBKy napaMeTpoB ~ Bblpa3HTb Ce4eH~H ~ og
HOneTneBOM npH6nH~eHH~ 4epe3 KOHCTaHTy $epM~ B 1-1. -pacnage G ~) , 
3neKTPH4eCKHA 3aPHA e, napaMeTp ~n 2 0w,onpegeneHH~A $opMynoA 
/2/, rge Mw H M z- MaCCbl $~3~4eCK~x W- ~ Z-6o30HOB, 4epe3 
Mace~ scex $epM~OHOB ~ Macey CKanHpa XHrrca. M~ npegnaraeM npH 
aHan~3e np04eCCOB /1/ napaMeTp /2/ C4~TaTb He~3BeCTH~M nOCTOHH
H~M napaMeTpOM. ~3BneKaH ero H3 gaHH~X no 3TOMy paCCeHH~~ ~ 

CpaBH~BaH C pe3ynbTaTaMH 3KCnep~MeHTOB no HenocpegCTBeHHOMY ~3-
MepeH~~ Mace W- ~ z-6o3oHoB, MO>KHO 6ygeT nposepHTb caMocor naco
saHHOCTb TeopH~ IBC Ha ogHoneTnesoM yposHe. 

3. HaKoHe4, TpeTbH ~1 caMaH sa~HaH 4enb 3Toro gononH~TenbHoro 
~ccnegosaH~H 3aKn~43eTCH B TOM, 4T06~ ~3Y4HTb BnHHH~e 3KCnep~
MeHTanbH~X KpHTepHeB OT6opa ynpyr~X C06~T~~ /1/ Ha Ben~4~Hy 
!}3-Pt~~-2-~t-1~'J-~-~~~-G-f~ r1-3n~-a9+~:-~. !lp£-~~-fRT~-HC ~-2--z!-~-e':'f~ IB/ ---P.e-.-~p.:o:::~ -~-pG-8-8M~:-
n~Cb AnH TaK~X 3KCnep~MeHTanbH~X ycnos~~,B KOTOP~X TOpM03H~e 

$OTOH~ He per~cTp~py~TCH, ~ ~X $a30B~A o6~eM H~KaK He orpaH~4~
saeTCH. Xopowo ~3BeCTHO, ogHaKo, 4TO Tp~rrep n~6oro 3Kcnep~
MeHTa B onpegeneHHOA Mepe Bcerga A~CKp~M~H~pyeT co6~T~H C HBHO 
pa3n~4~M~M $OTOHOM,4TO Tpe6yeTCH gnH yMeHbWeHHH ypOBHH $OHOB~X 
C06~T~A. 3TO 03Ha4aeT, 4TO He 6ygeT 3aC4~TaHa TaK~e 4aCTb co6~
T~A BHyTpeHHero TOpM03HOrO ~3ny4eH~H, T.e. pac4eT nonpaBK~ 
gnH Cny4aH nonHOCTbiO HeHa6n~gaeM~X $OTOHOB BCerga BHOC~T HeKo
TOpy~ ow~6Ky. B gaHHOA pa6oTe Mbl nogpo6Ho ~ccnegyeM 3TOT sonpoc, 
np~ 3TOM npegnaraeTcH HOB~A cnoco6 y4eTa 3Kcnep~MeHTanbH~x 
KP~Tep~eB OT60pa. CyTb MeTOAa COCTO~T B TOM, 4TO BMeCTO o6~4HOrO 
B~4~cneH~H BKnaga MHrK~X /nonHOCTb~ HeHa6n~gaeM~X/ ~ ~eCTK~X 
/4aCT~4HO HeHa6n~gaeM~X/ $OTOHOB npegnaraeTCH B~4~Cn~Tb no 
MeTogy MoHTe-Kapno sepoHTHOCTb Ha6n~AeH~H peanbH~x $oToHoB ~ 

Bbl4eCTb nony4eHH~A pe3ynbTaT ~3 pac4eTa, oTBe4a~~ero cny4a~ non
HOA HeHa6niOgaeMOCT~ $OTOHOB. np~ 06bi4HOM nogxoge BKnag ~ecT-

2 

K~X $OTOHOB, OTBe4a~~~A 3KCnep~MeHTanbH~M KPHTep~HM OT6opa, 
TaK~e MO~eT 6b1Tb Bbi4~CneH T04HO TOnbKO no MeTOAY HOHTe-Kapno. 
Pe3ynbTaT 3T~x B~4~cneH~A nono~~TeneH ~ ~MeeT TeHgeH4~10 coKpa
~aTb OTP~4aTenbH~A BKnag OCTanbH~X cnaraeM~X. 3TO COKpa~eH~e 
Tpe6yeT 04eHb T04HOrO pac4eTa BKnaga ~eCTK~X $OTOHOB B nonpasKy, 
4TO np~BOA~T K 6onbW~M 3aTpaTaM MaW~HHOrO BpeMeH~. np~ HOBOM 

MeToge np~XOAHTCH B~4~TaTb 3Ha4eHHe nono~~TenbHOrO BKnaga ~3 
OTP~4aTenbHOA nonpaBK~, no3TOMY noTep~ T04HOCTH np~ COKpa~eH~H 

He npo~CXOA~T. KpoMe TOro, B HOBOM MeTOAe ycpegHeH~e Ce4eH~H 
TOpM03HOrO ~3ny4eH~H ~MeeT MeCTO B OCHOBHOM B o6naCTHX $a30BOro 
o6~eMa c 6onbwoA 3Hepr~eA $oToHa H c 6onbW~M~ yrnaM~ s~neTa 
$OTOHa OTHOCHTenbHO ~3ny4a~~eA 4aCTH4bl. B TaKHX o6naCTHX AH¢
$epeH4HanbHOe ce4eH~e npo4ecca HBnHeTCH 6onee rnagKoA $YHK4~eA, 
4eM B o6nacTHX, OTBe4aiO~~X ~eCTK~M $OTOHaM, Bbl4~cneHHbiM np~ 

06b14HOM nogxoge, a 3TO np~BOA~T K 3Ha4~TenbHO ny4weA CXOA~MOCT~ 
pe3ynbTaTa c4eTa no MeTOAY MoHTe-Kapno. 

Bo BTOpoA 4aCT~ pa60T~ M~ np~BOA~M $opMyn~ AnH OAHOneTneB~X 
nonpasoK, nony4eHH~e s ecTeCTBeHHoA cxeMe nepeHOPM~poBoK ~ cooT
seTCTBYIO~~e ~gean~3~posaHHoA c~Tya4~~ AnH cny4aH HeHa6n~gaeMbiX 
$oTOHOB. Pac4eTbl nposogHTCH B np~6n~~eH~~ t , s- t >> m ~ 
/s = 2meEv, t = 2me·CEe- me) , Ev ~ E 8 - 3Hepr~~ naga10~ero 
HeATp~HO ~ 3neKTpOHa OTAa4~, me- Macca 3neKTPOHa/. 

B TpeTbeA 4acT~ npegnaraiOTCH $opMyn~, Heo6xog~M~e gnH pac4e
Ta BKnaga Ha6niOgaeM~X $OTOHOB no MeTOAY MOHTe-Kapno. B 3aKni0-
4eHHe o6cy~gaiOTCH 4~cneHH~e pe3ynbTaT~, OTBe4aiO~~e C~Tya4~~. 

xapaKTepHoA gnH Kanop~MeTp~4eCK~X ~3MepeH~A. 

2. tlV1$$EPEHUHAnbHOE CE4EHV1E nPOUECCOB /1/ B OAHOnETnEBOM 
nPV16nV1lKEHV1V1 

B 
daviL e 

dy 

B 
dave 

1-1. 

dy 

3gecb 

1 
gL = -2 + sin 2 Ow, 

(G ~) /meEv 
ao 

TT 

g R= sin
2
0w' 

Ee-rne 
y 

Ev 

131 

/4/ 

/5/ 

!6! 

(IL) G F - KOHCTaHTa ¢epM~ B 1-1.-pacnage, CBH3aHHaH C nonycna6oA 
KOHCTaHTOA g=e/sin0 (sin20 =1-M 2 /M 2 ) COOTHOWeH~eM 
/4.5/ pa6oTbl/4/: 

w w w w 
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g2 
--(l +~X) 

SM 2 4" w 

171 

r,qe X ,qaeTcR 8blpaH<eHI-1eM /4.6/ pa6oTbl 141 . 

0,qHoneTne8oe np1-16n1-1meH1-1e aMnni-1TYA~ npo4ecco8 /1/ 8~41-1cneHo 

8 pa3,qene 4 Pii60Tbl 191• ~13 o6ll\ei1 cPOPMYnbl /4.5/ 191 HaXO.QI-1M, 4TO 
8 cny4ae vM(vJe -pacceRHI-1R aMnnHTy,qa 8 o,qHoneTne80M npl-16n!-1me
HI-11-1 I-1MeeT 81-1,Q 

/9/ 

"Cna6ble" 8Kna,Qbl onpeAenfi~Tcfl ct>opMynaMI-1 /4.59/-/4.61/ pa6oTbl 191. 
B nocne,QHI-1X ct>opMynax cneAyeT c,qenaTb np!-16n!-1}1{eH!-1e s, q 2 << M~, 
M~.Bocnonb308aBWI-1Cb pe3ynbTaTaMI-1 npl-1nO}I{eHI-1R D pa6oTbl 191 /ct>op-

Mynbl /D.21/-/D.23//, nony4aeM ''cna6b1e" sKna,Qbl F ~(0) 1-1 F;(o) 
B 3TOM np1-16n1-1meH1-11-1. 

( 
4T06~ 8~pa31-1Tb Ce4eH!-1e B OAHOneTneBOM np1-16n1-1meHI-1M 4epe3 

G ~) , e 1-1 sin 2 (J w = 1 - M!/M 2 , Heo6XOAI-1MO 1-13 $OPM$aKTopoe F t(O) 
1-1 F ~(0) 8bl4eCTb 8eni-141-1HY [ X. TaKI-1M o6pa3oM, Anfl F ~(0) 1-1. 
F 5 (0) OKOH4aTenbHO 1-1MeeM 

17 

z g 2 5 
F 1 (0) = 1 + --[ Z(O) - W(O) + - R (1 + R) - 2 -

1617 2 8 /10/ 

9R 
- ---~--- lnR + B ~ ( 0)] , 

4(1- R) 

F ~ (0) 1 + L! Z(O) - W(O) + _R_[ Z(-1) - W(-1)] + ~R 2 -
1677 2 1- R 8 

- ..!... R 62 9R lnR + B z2(0) + .!. ln m~ + -~ m ~ - .!! + 
24 - 9 - 4(1- R) 3 M! 3 q 2 9 

/11 I 

Bee o6o3Ha4eHI-1R 88e,qeH~ 8 19•121• 3,qecb M~ o6paTMM 8HI-1MaHI-1e ni-1Wb 
Ha To, 4TO ct>opMyna /D. 22/-/D. 23/ pa6oTbl 191 6blna nony4eHa ,Qnfl 
q2 >> m1 /me- Macca mo6oro ct>epMI-10Ha/, 4TO Hecnpa8eAni-180 8 pac
CMaTp!-18aeMoM cny4ae. ct>opMyna /11/ C8o60AHa OT 3Toro npM6n!-1me
HI-1fl, 4TO 1-1 np1-1seno K TPI-1BI-1aflbH~M 3aMeHaM: 

q
2 5 2 (ln- - -) => 61 1 (q 2, m ~ , m r ) , 

M2 3 
w 

I 21 m2 
(.!.ln~- - 11 ) => ~ m2 

3 M 2 9 3 M2 w w 

2 
8 mM +---3 2 q 

11 1 2m~ 1 2 2 2 --+(---,r;-)·-L(q ,m ,m) 
9 3 " 6q 2 q 2 M M 

/12/ 

/13/ 

rAe 11 1-1 L onpeAenfi~TCfl ct>opMynaMM /2.13/-/2.16/ pa6oT~ 1121 • 
Bbi41-1Cnflfl A1-1$$epeH41-1anb Hoe ce4eHMe, oTse4a~Uiee aMnni-1TYAe 

10 I 
I"-'/' ,,.._.,,....,,.....,..,., 

d QLW 
uv~ 

dy 

B 
duiiM e 

dy 

/14/ 

/15/ 

rAe f 1 =F1z(O) -1 f 3 =F;(o) -1. 
Tenepb K ce4eHI-1fiM /14/ 1-1 /15/ Heo6xoAI-1MO A06asi-1Tb $aKTOPM3y~

lliY~Cfl 3neKTPOMarHMTHY~ 4aCTb /9/ 1-1 8KnaA TOPM03HOro M3ny4eHMfl 
$OTOHOB, npOMHTerpMpOsaHH~~ no nonHOMY $a30BOMY 06beMy $OTOH~B. 
BKnaA TOPM03HOrO M3ny4eHMfl B~41-1CnfleTCfl C nOMOUib~ KOBapMaHTHOM 
TeXHI-1KM pa3BMTO~ e/10/ 1-1 C ~CnOnb30BaHI-1eM CMCTeM~ aHani-1TM4eC-
KI-1X 8bl4~cneHM~ SCHOONSCHIP 114: nony4eHHafl 3neKTPOAMHaMW 

4ecKafl 4acTb ce4eHI-1fl nonHOCTb~ coena,qaeT c pe3ynbTQTOM pa6o-
Tbl /S/: 
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/16/ 

/17/ 

181 
onpeAenR~TcR ¢opMynaM~ /15s/ ~ /15c/ pa6oT~ 

COOTBeTCTBeHHO. Henb3R, OAHaKO, He OTMeT~Tb, 4TO C nOMO~b~. 
KOBap~aHTHO~ TeXH~K~ 1101 3TOT pe3ynbTaT nony4aeTCR HaMHOrO 
npo~e, 4eM c ~cnonb30BaH~eM MeTOAa pa6oTbi 181 • 

¢opMyn~ /14/-/17/ npeAcTaBnR~T co6o~ OKOH4aTenbH~e s~pameH~R 
AnR A~~~epeH4~anbHOrO Ce4eH~R npo4eCCOB /1/ B OAHOneTneBOM np~6-
n~MeH~~. OH~ nony4eHbl c ~cnonb3osaH~er ecTecTseHHo~ cxeMbl ne
peHopM~posoK ~ coAepmaT napaMeTPbl G ~ , a , sin 2 (} w , Macey 6o3oHa 
x~rrca Mx ~ Maccbl scex ~epM~oHos mr· 3as~c~MOCTb ce4eH~R oT Mx 
4pe3B~4a~HO Cna6aR 1131 , n03TOMY ~3y4eH~e np04eCCOB /1/ B XOAe 
3KCnep~MeHTOB C B~COKO~ CTaT~CT~KO~ ~ aHan~3 AaHH~X C y4eTOM OA
HOneTneB~X nonpaBOK n03BOnR~T onpeAen~Tb C B~COKO~ T04HOCTb~ na
paMeTp sin 2 ew=1-M,i/M~ ~ nposep~Tb caMocornacosaHHOCTb Teo
P~~ IBC Ha OAHOneTnesoM yposHe. 

3. TOPM03HOE H3flY4EHHE HA6fl~AAEM~X $0TOHOB 

AnR pean~3a4~~ on~caHHO~ so sseAeH~~ npo4eAYP~ y4eTa sn~R
H~R 3Kcnep~MeHTanbH~x ycnos~~ Ha sen~4~HY paA~a4~0HHO~ nonpaBK~ 

He06XOA~MO ~MeTb $OpMyn~ AnR KOMnOHeHT ~MnynbCOB KOHe4H~X 4aCT~4 

~ AnR nonHOCTb~ A~~~epeH4~anbHoro ce4eH~R npo4ecca TopM03Horo 
~3ny4eH~R, COnpoBOMAa~~ero ynpyroe pacceRH~e /1/. np~ MOAen~

poBaH~~ MeTOAOM MOHTe-Kapno KOMnOHeHT~ ~MnynbCOB n03BOnRT 
npoaHan~3~posaTb K~HeMaT~KY npo4ecca ~ oTseT~Tb Ha sonpoc: 
6yAeT n~ i -Toe pa3blrpaHHOe C06biT~e ~AeHT~~~411POBaHO Tp~rrepOM 
KaK Heynpyroe. A~~$epeH4~anbHoe ce4eH~e no3soni-1T Bbi411Cn~T b 
sec i-Toro co6~T~R. 

B 3To~ 4acT~ pa6oT~ AaH KOHKpeTH~~ np~Mep TaKoro pac4eTa. 
nonHOCTb~ A~~~epeH4~anbHOe ce4eH!-1e nP04ecca 

/18/ 

~MeeT B11A 

dilR 
da = 2a0 _a_dydz __ P [ g2LE L + gR2E R], 

vll e rrs 2 4tr 

/19/ 

/20/ 

6 

R R R R R 3AeCb S = -2p1k1, z = -2pk 2, dil = d cos(} d¢ , rAe (} ~ ¢ -
P-> -> P P P P 

yrnbl BblneTa ~oToHa s R-c~cTeMe (k2+ P = 0), 

m~ 2 m2e 
-- s- + 

v2 v 2 
E =-(s-z-v ) 2 

L 2 
1 2 

+ (s 2 + ..! z 2 _ sz) (-t- __ 1_ + _1_) + 
2 v 1v 2 v 1 v 2 

+ (1 + 
v2 1 
-) (z - s + - v 2) , 
v 1 2 

2 
2 me 

t - v ) - + [ z (s - t -
1 v2 

2 

1 2 -z) -(s -t) ] x 
2 

ER = -(s-

m 2 t 1 1 1 m~z 
x (-e ----+---)+~-t- -z)-- + 

vf v 1v 2 v1 v 2 2 v~ 

v1 • t 1 
+(- +--l)(t-S+-V), 

v 2 v2 2 1 

v 1 = - 2pp ( 1 ) ; 
( 2) 2 

z = -2pk 2. 

P. Ol-lr"\'"\\.UOUIAMV /? 1 I lA /??I ,..,.......,,.,....,,,,,...,. ••• I ..... ,.....,.,,.....,,.,,~r-o•• 

ne~~~~H~b~~· z,. 0 R 11 ¢.R- ~~~e~;~TcR s cneA;~~~x ~P~;~~~;·:. 
p p 

0 ~ z::; zmax = 2t(s 2 - st- m;t)/[syt 2 + 4m~t + t(s +2m;)], 

R 
-1 :; cos(} I1 ::; + 1 ; 

0 :: ¢ R:: 2rr • 
p 

/21/ 

/22/ 

- n 
e 

/23/ 

KaK o6~4HO s MeTOAe MoHTe-Kapno, 3Ha4eH~R 3T~x nepeMeHH~x Ha
XOARTCR no ¢opMynaM 

z = z max 
¢ R = 2rry , cos(} R = -1 + 2y

3 
, 

p 2 p 

rAe Y1 , Y2 , y 3 - cny4a~H~e 4~cna, pasHOMepHo pacnpeAeneHH~e Ha 
0Tpe3Ke /0, 1/. nepeXOAR C nOMO~b~ nopeH4-npeo6pa3o~aH~H ~3 
R -CI-1CTeMbl B na6opaTOPHY~ C OCb~· Z BAOnb BeKTOpa k 1 11 noeopa-
411BaR ee TaK~M o6pa30M, 4T06bi BeKTOp p2 neman B nnOCKOCT~ 
(y, z), HaXOAI-1M KOMnOHeHTbl 4-seKTOpOB p 2 ~ p 
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p 2z = c2/(2mes), 

P2o = (t +2m ~)/(2m 8 ), 

px - 17/2 · sinO R. sinA- R v p 'Pp • 

- R 
s 2[l + (s- t)/.,j>.. ·cosO l/(2s) 

p 

/24/ 

+ ..;7. c sinORcoscjJ R/ (2s/A), 
p p 

- R dl + (s- t) /.,)>..·cosO ]/(4m s) 
- R R -

- m .,j z s
2

sin0 coscjJ I (s J>..) P e e P P • 

Po 
- R 

(s- t +..;>...cosO )/ (4m ). 
p e 

3gec b s 2 = .,j st (s - t - z) - m ~ (t + z) 2 , c 2 = st + 2m !Ct + z) , 

c = s 
2 

- c 2 , >.. = (s - t) 
2 

- 4m !z • 

4. 05CYmAEH~E PE3YnbTATOB 

A~$$epeH~~anbHOe no nepeMeHHo~ y ce4eH~e npo~eccos /1/ s og
HoneTnesoM np~6n~meH~~ pasHo cyMMe swpameH~~ /14/ ~ /16/ gnR 

viLe -pacceRH~R //15/ ~ /17/ gnR iil'-e -pacceRH~R/ s cny4ae, ecn~ 
TOpM03HWe $OTOHW He per~cTp~py~TCR. Onpegen~M, KaK o6w4HO, 
pag~a~~OHHY~ nonpaBKY $OpMyno~ 

8 

OL aa ':;'---\':; dy + da ;:;:::;::; /dy + da ~/dy 
a (Ev,Y) = ·-B--------- · 100% , 

da /dy 

/25/ 

a nonpasKy, CBR3aHHY~ c y4eToM 3Kcnep~MeHTanbHWX ycnos~~. swpa
meH~eM 

BR a CE v. y) 

d (4) BR 

r dz r dilp a 
dy dzdilp 

-------. 100%. 
daB 

dy 

/26/ 

4eTwpexKpaTHoe g~$$epeH~~anbHOe ce4eH~e s 4~cn~Tene ~wpameH~R 

/26/ on~cwsaeTCR $opMynaM~ /19/ ~ /20/, a ero ~HTerp~posaH~e 
go ogHoKpaTHoro ce4eH~R no y ocy~ecTsnHeTCH MeTogoM MoHTe-Kapno 
no TeM KOHe4HWM MaTeMaT~4eCK~M KOH$~rypa~~RM, 8 KOTOPWX C06W
T~e TOPM03Horo ~any4eH~R /18/ 6ygeT pacnoaHaHo KaK Heynpyroe 
co6btT~e. 

B 3Kcnep~MeHTax Kanop~MeTp~4ecKoro T~na KoHe4Hbte ~OTOH ~ 

3neKTPOH nopOMAa~T 3neKTPOMarH~THwe n~BH~. Co6wT~e 6ygeT pacnoa
HaHo KaK Heynpyroe, ecn~ gsa n~BHR xopowo paan~4a~TCR. Bbt4~cne

H~e ~HTerpana /26/ C gOCTaT04HO~ T04HOCTb~ MOmeT 6WTb BWnOnHe
HO TOnbKO nocne T~aTenbHoro ~3y4eH~R xapaKTep~cT~K onpegeneH
Ho~ 3Kcnep~MeHTanbHO~ ycTaHOBK~. MoMHO, ogHaKo, npegnonom~Tb 

npOCTY~ MOgenb pacn03HaBaH~H n~BHe~, Tpe6yR, 4T06bl OgHOBpeMeHHO 
BbtnonHRn~c b cnegy~~~e gsa ycnos~R: 

8 
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/27/ 

rge E 
8 

~ EY - :mepr~~ Ko
He4Horo 3neKTpOHa ~ $OTOHa 
cooTBeTCTBeHHO, a 08y
yron paaneTa 3neKTPOHa ~ 

$OTOHa B na6opaTOPHO~ c~
CTeMe /3Hepr~H ~3MepHeTCR 
B I3Bax, oey - B pag~aHax/. 

AnH Het::iTp~HHoro /'e
TeKTopa O~R~-~$B3 13 

k 1 = 0,1 -;- 0,3. /28/ 

RcHo, 4TO, sw6~paH M~H~
ManbHble 3Ha4eH~H gnH k 1 
~ k 2 , MW 6ygeM ~MeTb MaK
C~ManbHY~ sen~4~HY a BR. 

Ha p~c.1 noKaaaHw rpa
$~K~ $yHK~~t::\ a OL(E v• y) ~ 

BR a (E v , y) B 3aB~C~MOCT~ 
aT y gnR vl'-e-pacceHH~H 

rp~ Tpex 3Ha4eH~Hx 3Hepr~~ 

PHc.l. 3aBHCHMOCTb OT y 
OOL /cnnomHbie nHHHH/ H aBR 

/nyHKTHPHhie - k 1 = 0, I 
H k2 = 0,01, IDTPHXITYHKTHp

Hbie - k 1 = 0, 2 H k 2 = 0, 03 I 
gnH vl'-e -pacceHHHH npH 

3HeprHH HeHTPHHO E = I , 
100 f3B H I T3B. v 

9 
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/cnnoWHble JIHHHH/ H o BR 
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H k 2 = 0, 0 ). , WTPHXilYHKTHp

Hble : k 1 = 0, 2 H k 2 = 0, 03 I 
,!l;JIH v JL e -pacceHHHH npn 

3HeprHH aHTHHeHTpHHO 

E- = I , I 00 f3B H I T3B. 
Jl 

naAa10111ero Heii!Tpi-1HO E v. Ha 
p1-1c.2 noKaaaH~ Te ~e ca
Mbte KPI-1Bble AllR viLe -pacceR
Hi-1R.nonHaR nonpaeKa c y4e
TOM 3KCneplo1MeHTallbH~X 

YCllOBI-1111 OTPI-14aTellbHa 1-1 pas
Ha pa3HOCTI-1 Me~AY COOTBeT
CTBYIOII\1-1Mi-1 Belli-141-1HaMI-1 
sOL(Ev.Y) 1-1 aBR(Ey, y), 

AaTopw awpa~aiOT 6naro
AapHOCTb A.A.AXYHAOBY aa 
4eHHWe 3aMe4aHI-1R. 

1. Hasert F.J. et al. Phys.Lett., 1973, 46B, p. 121. 
2. Niebergall F. Neutrino 182, Budapest, 1982, vo1.2, p. 62. 
3. Bunyatov S.A. et al. Neutrino 1 82, Budapest, 1982, vol.2, 

p.Z49. 
4. 6aPAI-1H A.~ .. ~eAOPeHKO O.M.' Xpi-1CTOBa n.x. R~. 1982, 35, 

c. 1220. 

10 

5. Aoki K. I. et al. Progr. Theor. Phys.Suppl., 1982, No. 73. 
6. Particle Data Group. Phys.Lett., 1982,111B. 
7. The UA1 Collaboration. Phys.Lett., 1983, 122B, p. 103; 

The UA2 Collaboration. Phys.Lett., 1983, 122B, p. 476; 
The UA1 Collaboration. Preprint CERN-EP/83-73, Geneva, 1983. 

8. Sarantakos S., Sirl in A., Marciano W.J. Nucl.Phys., 1983, 
B217, p. 84. 

9. Bardin D. Yu. et al. Nucl.Phys., 1982, B197, p. 1. 
10. Bardin D.Yu., Shumeiko N.M. Nucl.Phys., 1977, B127, p. 242. 
11. Bilenky S.M., Ho~ek J. Phys.Reports, 1982, 90, p. 75. 
12. Bardin D.Yu. et al. Nucl.Phys., 1980, B175, p. 435. 
13. Halzen F., Hioki Z., Konuma M. Preprint, Kyoto, RIFP-507, 

Apr i 1 , 1 98 3 . 
14. Strubbe H.S. Comp. Phys.Com., 1974, 8, p. 1. 

PyKonHcb nocTynHna a H3AaTellbCKHIII OTAell 
1 H~llR 1983 roAa. 

II 



Jl3-11787 

Jll3-11807 

Jll,2-12036 

Jll,2-12450 

Jlll -80-1 3 

Jl4-80-271 

Jl4-80-385 

HET RH nPOBEROB B BAWER BHBnHOTEKE? 

8bl MOlKeTe flOJIY'IMTb flO flO'ITe nepe'IMCJieHHble HMlKe KHMrM, 

eCJIM OHM He 6b1JIM 38K838Hbl paHee . 

lPYAW III H~HapOAHOH WKOnw no HeHTpoHHoH ~3MKe. 
All)'IIITa, 1978. 

lPYAW III He.AYH8poAHOrO coa~aHM~ no nponop~MOH&n~
HWH M APeH~.WH KaHepaH, Jly!iHa, 1978, 

TpYAW VI Bcecoa3Horo coa~aHM~ no ycKOPMTe~H 3BPA
•eHHWX ~8CTM~, Jly6Ha, 1978 /2 TOH8/ 

TPYAW V He.AYHBpoAHOro ceHMHapa no npo6neHaH ~3MKM 
.WCOKMX 3HeprMH. Jly5H·a, 1978 

lPYAW XII He•AYHapoAHOH WKOnw HOOOAWX y~HWX no ~3MKe 
awcoKMX 3HeprMH. OpMHOpcKo, HP6, 1978. 

TPYAW VII Bcecoa3Horo coae~HM~ no ycKopMTen~H 3ap~
•eHHwx ~aCTM~, Jly6Ha, 1980 /2 TOHa/ 

TPYAW pa!i~ero coae~aHM~ no cMcTeHaH M HeToAaH 
8HanMTM~eCKMX B~McneHMH Ha 38H M MX npMHeHeHMO 
8 TeopeTM~eCKOH ~3MKe, Jly6Ha, 1979 

TPYAW He•AYHaPOAHOH KOH¢epeH~MM no npo6neHBH 
HeCKOn~KHX Ten 8 ~AepHOH ~3MKe, Jly6Ha, 1979. 

TpyAW He•AYHaPOAHOH WKonw no CTPYKType ~AP• · 
All)'IIITa, 1980. 

w VI Me• A) USPOAMoro co&Eii(GHHA 110 11po(5 

TOBOM TeopMM nonA. AnywTa, 1981 

JliO,II-81-622 TPYAW He•AYHaPOAHOro coae•aHM~ no npo5neHaH MaTeMaTH
~ecKoro HOAenMpo&aHMA 8 AAePH0-~3M~eCKMX MCCneAOBa· 
HM~X. Jly6Ha , 1980 

Jll,2-81-728 TPYAW VI He•AYHapoAHOro ceHMHapa no npo5neHaH ~H3HKM 
BWCOKMX 3HeprMH. Jly5Ha, 1981. 

Jll7-81-758 lPYAW II Me•AYHapoAHOro CHHn03HyHa no H36paHHWH 
npo5neHaH CT8TMCTH~eCKOH HeX8HHKH , Jly6Ha, 1981, 

Jll,2-82-27 TpyAW He•AYHBpoAHOro CHHno3HyHa no nonApH3a~HOHHWH 
AaneHHAH a ~H3HKe aWCOKMX 3HeprMH. Jly5Ha, 1981, 

Pl8-82-117 TpyAw IV coae~HMA no McnonbaoaaHMO HOawx AAepHO
~M3M~eCKMX HeTOAOB AnA peweHHA H8Y~HO·TeXHM~eCKMX 
M H8poAHOX03AHCTaeHHWX 38Aa~. Jly6Ha, 1981. 

Jl2-82-568 TPYAW coae•aHMA no HccneAoaaHMAH a o5nacTM 
penATMaMCTCKOH AAePHOH ~M3MKM, Jly6Ha, 1982, 

Jl9·82-664 lPYAW coae.aHMA no KOnneKTHaHWH HeTOA8H 
YCKOpeHMA, Jly5Ha, 1982. 

Jl3,4-82-704 lPYAW IV He*AyHapoAHOH WKOnw no HeHTpoHHOH 
~H3MKe, Jly6Ha, 1982. 

3 p. 00 K. 

6 p. 00 K, 

7 p. 40 K, 

5 p. 00 K, 

3 p. 00 K. 

8 p. 00 K, 

3 p. 50 K, 

3 p. 00 K. 

5 p. 00 K. 

2 p. 50 K. 

2 p , 50 K. 

3 p. 60 K. 

5 p. 40 K. 

p . 20 K. 

3 p, 80 K. 

p. 75 K, 

3 p. 30 K, 

5 p. 00 K, 

3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb HanpaaneHbl no a~pecy: 
101000 MOCKBa, rnaBnO'ITBMT, n/R 79 

H3~aTenbCKHA OT~en 06~e~MHeHHOrO HHCTHTYTB R~epHbiX HCCne~OBBHKA 


