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1. BBEJJEHUE

C momompio e*e -aHHEHTMAANMA B paboueit ob6mactu smeprmit DORIS m
SPEAR Onuim mcciefoBaHE TPH BajKHBIX (eHOMEHa: CTPYH, T-TENTOH W YapM.
HescunmM mpmsEakaM cTpy#l UPH CTONh HU3KEX DHEPIHAX MH TeIeph MOMKEM
IPOTHBOIOCTABHETE COBepmeHHo oTderanBhle faEEse PETRA, kotopsie o6ecme-
YHJM HOBOe HOHHMAaHME XapaKTePHCTHK cTpyi. CoOTBETCTBEHHO, A OrpaHH-
9yCh pacCMOTpeHHEM T-JeHTOHa M gapma. Hak ME yBEIUM, Halle DOHUMAHES
stux npobaem mociae VIII cummosmyma mo senton-GoTOREKIM B3anMOeHCTBAAM
mperepmeso CymecTBeHEHe naMeHeHus. QCHOBHEEC CBOMCTBA T M GOJLIITHCTBO
€ro MOJ pacHafia TeliePh M3MEPEeHH FOBOJBHO TOYHO U COTJIACYIOTCA CO «CTaH-
I[apTHOﬁ MOJeJblo», Torjga KaK B HCCJIEIOBAHHUAX YapMHEPOBAHHEIX YaCTHIY
DOABUNINCE HEKOTODHE HEOKHUNAHHHE Pe3YIbTATHL

A mocraparock wmamomuTh HamGomee Baskmble pesyabratei DORIS
u SPEAR. B KopoTKoM 0630pe HOBOBMOKHO PAcCKazaTh 0 BCeX H3MEPOHHAX
KayK[Of BeJIMIMHE, X IOTOMY, I'Jie 5T0 BOBMOKHO, s IPOCTO IPHUBENY HAHHEE
¢ nambonpmei# crarmeTmKoii. Bymyr paccMoTpemE: ri. 2. T-lemToE, TiI. 3.
AnpoHHEIe TOTEpeYHEe CeueHHA M YapMonmit, ri. 4. F-mezonw, ra. 5. Yapmu-
posanusle Gapuons, ri. 6. D-mesons, ra. 7. Bpems musmm wapma.

*) Kirkby Jasper. Review of ete~ Reactions in the Energy Range 3 to 9 GeV:
lvited talk at the IX Intern. Symposium on Lepton and Photon Integrations at High
Energies. Batavia, Illinois, August 23—29, 1979.— Ilepesojy Bumoamen C. 1. Jamckmx.

© 1. Kirkby, 1979,
ITepeBo Ha PyCCHHN A3SHK,
u3naTenbCTB0 «Hayka», I'yaBHas pemaruusa
(usnKO-MaTeMaTHUECKON JIHTEPATYDPHI,
«Ycnexu (pusMuecKMX Hayk», 1981,
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2. t-JJEITOH
a)O6mue cBo#icTBaA

Bo Bpemsa xondepennmm B I'ambGypre (1977 r.) ocraBasnacs eme BO3MOM-
HOCTb TOTO, YTO T MOJKeT OHTH CKPHTHM HPOSBICHAEM 9apMa — BIeYaTICHHe,
YaCcTHYHO MOTHBUPOBaHHOE OJM30CTHIO IIOPOTOB STHX ABYX mpoueccor. llocaen-
HHe COMHEHUS MCUYEe3IH I'OJoM IosKe Iocie Toro Kak DASP-rpynma ! oGmapy-
JKHJIa pacHajhl T B o06xacTW )’ ABHO HEJKe IOpOra poKAeHHmA wapMa. Onm
ompefleTMAu, 4To Macca t-ientoBa pasHa 1807 4+ 20 M»sB/c?, a HecKoabko

noz:xe OBIM IOAYYEHH  3HAYCHHA

/Fez)f '—:/=//7 T T T T 1782 —l— MsB/c? (DELCO)1 u 1787 +1°
— . M:aB/c2 (DESY — HEYDELBERG)
R - Pesyasratsl [DELCO caexyior ms
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Puc. 1. Ceuemme pgByJy9eBHX 9JCK- Pmc. 2. Oxmpaemoe cedeHme i
TPOHHHX coOnTHIE Rox = 0 (eX)/oy,. TAPH TOYCYHHX YAaCTHI, OIPHA PASHHEX
I/Iamepeno rpznuoii DELCO mupm 3,5 < 3HAYeHNAX CIHHA.
<EquM < 4,4 T'sB; Imem# COOTBETCTBYIOT Ilocroamune K, A, B, C orHOCATCA K
NMOPOrOBOMY MOBEJEHMIO JJIA NAapH YACTAL CO rAPOMATHATHOMY OTHOMIEHMIO M BEJHYM-
cuuRaMu 1/2 (cunomuas), 1 (WMTPEXOBAA), HAM MYJbTHNOJLHLHX MOMEHTOB YAaCTHI]
2 (WTPEX-IYHKTAPHAA). (moapofHee cM. 2). DKCOHEPHMEHTAJILHHE

TO9RNI — eX-coOmtua (DELCO), Ropmm-
POBaHHEIE 110 KPUBOYK InA comHa 1/2. OT-
METHM, YTO BEePTHHAJILHAA IIKAJIa MEHA-
ercA ¢ nuHeltHOHN .1a JorapudMUYECKYIO B
o6aactaa 1,0.
coOHITHI, CONEP/KRAIMEX ONUH 3JIEeKTPOH W OJHY JacTHLy Apyroro Tuna. Halime-
HO, UTO TH TAK HA3HBaeMble «aHOMAJbHHE ABYX/JYueBHe 3JIeKTPOHHHEE COOH-
THA» [OYTH LOJHOCTHI0 COCTOAT M3 IPOAYKTOB pacmafga t*t -mape. Peswuil
POCT CedeHHs BOJAM3N MOpOra HCKIKNYAET IeN0INCIeHHOCTh COMHA T, TaK Kak
8T0 C Y4eTOM COXPAHEHHA WeTHOCTH KHOTPe6oBano GH DPOKIAGHAA B P-BOJHE
{(~ P3. A B 10 ;Ke BpeMsa GACTHIH ¢ HOJYIENEM COHHOM MOI'YT DPOKIAThCH
B S-BOJTHe, 4TO IPEBOJAT K IOBEIEHHIO CeUeHAA HA WOPOre THHA ~f., coriaa-
cylomemycs ¢ HabaioneAnaMn. Paznnansa Me;RAY PAa3HEIMHE NOIyNeIME CHEAHA-
MH IpOABIAeTCA UpH Oosiee BEHICOKHX SHEPrHAAX, Ifle Ced4eHMe IJIA JACTHUI] CO
cmmaoM, GoapmuM, wem 1/2, pacxomaures ? (pmc. 2) B mpeAmonokeHumm o6
OTCYTCTBEH aHoMaxbHOTO dopmdarropa. Hesasucmmoe moprBep:raeHne 3Have-
HEA 1/2 maa comHEA T-lelToHA CledyeT W3 HOJHM PACOaJoB 0 KaHaly T~ —»
— AV, YTO OOCYRJaeTCA HmEe °.
B mrore, ceueHne o0HAPYKHBaeT HOBHI IOPOT POMASHHA Iapsl JaCTHI]
co comHOM 1/2 m mnaBrLt mogbeM /10 HOCTOAHHOM BEAMYAHHE OTHOCHTENBHO
CeueHUs [L*P~-POKACHHAA, YTO YKASEIBAET Ha TOYETHOCTh JACTHI[. JTH XAapaKTe-
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PUCTHKE UCKIIOIAIOT aPOHHOE ONACAHNE, HO B TOYHOCTHA COBIAMIAIOT C XapaKTe-
PUCTHKAMH THAKEIOro JeNTOHA.

B mpenmonosseHnmm, Wro B pacmajge T yJacTByeT OOLIYHEIA cialHil TOK,
BpeMsi JKUSHEH DPAaBHO T, = T, (m,/m,)® be, THe T, — Bpema JKHBHE MIOOHR,
m,— Macca JeOToHa ¥ b.— J0JNA pPAcHajioB IO KaHALY T~ — V.8 V.. OKCIe-
puMeHT faer b, = 0,175 + 0,011 m, cremoBatesnsBoO, T, = (2,8 4= 0,2)-10713.
Tlpu sTuxX 5HePrusx BpeMsA KUZHE I03BOJIAeT T IpolieTeTh okodo 0,2 mm,
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Prc. 3. HopMEDOBaHHEIRX CIIEKTD Puc. 4.] HopuupoBaHHHi CIEKTD SHepruil
HHEPrEd 2IeKTpOHOB (Ge3 ywera pa- anexrporoB (DELCO) mpm 3,57 < Ecum <

FHANHOHEHX HONPABOK) B CHCTEMe < 7.5 ToB (wckamuaa P”).

OOKOA HOpH pacOoage T~ — Vi€ Ve C y4eToM pagManEOHHHKX IIOIPABOK ANA V — A
[JIA HOCKOJHLKAX BAPHAHTOB T — V- (coromHag awHAA) 4V - A (mTPHXOBAHHAA)
CBH3E nMeeM OJa %2: (4meao cremeHei cBoGomu —1)

* 3HaveHma 15,9/17 u 53,7/17 COOTBETCTEEHHO.

4T0 IpUMEepHO B 4 pasa MeHBIIe CpefHero IOmePeYHOr0 PasMepa oGIaCTH
s3anmopeiicrsuit B SPEAR. Xora sra muumna mpobera He MoskeT GHITH M3Me-
peHa Ge3 ropasfo Gonpmieil CTATHCTHKY, OXHAKO yCTaHOBJIEHO, UTO ee BepPXHM
npenen nmopaska 1 MM (DELCO)% Merogmra TakoBa: o HalIIOJaeMBM 3-UM-
oyabcaM B JIBYXJYYEBHIX COOHTUAX BOCTPOM3BOJAHUTCA HOPMUPOBAHHAA BepOAT-
HOCTb paclpe[e/ieHAsA TMepBOHATANBHHX HAlpaBleHHH T, a 3aTeM — HOPMH-
poBamHaa paamHA mpobera. OKOHYATeABHBHIA pe3ydbTaT — BPeMsA KHM3HE T-
aenroHa Ty << 2,3-1071% ¢ (xoaddunuent mosepua 95%). ITo cooTBeTCTBYET
3HAYEHHIO HUMHETr0 UpefeJa KOHCTAHTH CBSA3H B T — v, — W-Bepmmure,
pasaOoMy 12% (c xoadduimenTom goBepua 95 %) 0T KOHCTAHTH CIaGHIX B3aUMO-
geficrBuit. lHTepecHO OTMeTHUTH, YTO Hmpu MakcmMalbHEX Aag PETRA/PEP
BHEPrHAX NamHa mpobera T coctaBusger 0,8 MM m, TakOM o6pa3oM, MOIKHO
U3MEePHTh BpeMsA KA3HE T. V, A-CTPYKTypa T — Vv.-BeDIOWHL ONpeNessdercs
0 CHEKTPY JHEPIHil dIeKTPOHOB B pacmajge T~ —» v.e v, (Besme, rme sro
He OFOBOPEHO 0c0060, NaHHOe YTBeD/KTeHAe OTHOCHICA U K 3apAZ0BOCONpS-
seHHEIM peakuuaM.) [IpemcrasnBaeMslii CIIEKTp IMOKA3aH Ha PHUC. 3 B MpeJIo-
JO/KEHNU, UTO0 e— Ve-BepmuHa — gmuciao V — A-pana. HamGomee o6masn
CBSI3b — IHHelHasg KomOumEanusa V, A-aMmimtTyn, HO RIA Ge3MAaCCOBHIX v,
HpelIoIaraeMoi CBA3bI0 sABIAsAeTcs V — A-crpykrypa (Bas neBoro v, |
V 4+ A — nna upagsoro). JTd COEKTPH XapaKTePH3YOTCA MapaMeTpom Mume-
as, paBaEM 0,70 gt V — A u O gaa V 4+ A.

JKCIepUMeHTATbHEE [JaHHHe * (pHC. 4) XOpONIO COBIANAIOT C TEOPETH-
qeCKoil KpuBo#r jua V — A, Torla Kak V 4 A IOJIHOCTBIO HCKIIOTIAETCH:



312 17K, KOPKBGIL

qucteie V B A TarkKe He rofArcsa. Eciu 10 MOATOHKYA 9THX JaHHKIX HapaMerp P
ocTaBaiCcsA CBOGORHEM, To (IOCKE yd4era CHCTeMATHIeCKHX omu0oK) MeTomoM
HauMEHBIIUX KBAJpaToB HaxomuMm p = 0,72 4= 0,15 (¥*/(amcao cremeneit cso-
Gomel — 1) = 15,8/16). Meromguxa BriGopa Mesxxy V — A 1 V + A-rmmoresa-
M npegioxena Haxwmammom u Ilajicom ® Ansa oKCIepEMEHTANBHBEIX JaHHHX
¢ orpaHdveHHo# cratucTEKOM. OHA IOKA3alm, YT0 OTHOIEHWe CPefHe# sHep-
THE 9JeKTpoHOB K 3Heprum myuka paBHo 0,35 mags V — A m 0,30 zna V 4~ A
OpH YCJAOBHE HOJHOIO LOTJOMEHNUs, OTCYTCTBUA OmMAO0K M3MepeHNs U pajgua-
IMUOHHHX HoNpaBoK. IIpmmenenme sToro Merona X gamabkiM DELCO ¢ (pme. 5)

)

v, (<250) V,& 601075

Puc. 5. Ormomerue E./E myuxa Jna HaH-
HHX PHC. 4 B HeCKOJbKMX HHTEPBAIAX

Pre. 6. JlmarpaMma pacmafia T~ —> V€ Ve,
KOTOpas CPaBHEBAET DKCICPAMOETAILHEHE
JAHHEE T — Vy H 0™Ve.

sHavennd Eqpy,

Tloxka3aHH IIpeAcCKasaHma V — A (CIJIOIIHAsA

JuEAA) @ V 4+ A (IITPHXOBAHHAA)-THIIOTES

noclie yieTa PafUuANPOHHHX IOONPABOK, IOTEPh
n ommGOK HM3MepeHnmit.

Maccs 4aCTHI AaHu B MsB/c2.

ToKa3alo HmogHoe coriacue ¢ V — A Ha BceM MHTepBaje pHepruil. OHepreTH-
wecKdit CIIEKTP HJIEKTPOHOB YyBCTBHTENIH TaKme K Macce v,. Tak Kax V 4 A-
rEnoTesa MCKINYAeTCHd cpasy AJds BCEX MacC V., H3MePeHHe [eJ8eTCA B Ipef-
nonoxenzn V — A. OGpa6aThiBasg pesyabTaTh MeTONOM YZ, MIIEM MAcCy V.
TakuM o6pasom, TaHHHe pPHUC. 4 OPHBONAT K ONeHKe BepXHEro Opefena JJA
MaccH V., paBaoro 250 MaB/c? (¢ xosddunuentom nosepua 95%).

Bce »tm cBoiictBa oroOpaskaer ¢efiHMaHOBCKaA JAmarpaMMa paciaga

Tve Ve (puc. 6). IIpaman aHamorEs MeRAY T — v, (I€Basg 9acTh) M € — Ve
(zpaBas 9acTh [HarpaMME) HOpaskaer.

6) Tonum pacmapga Do PasEKM KaHauxaM

BonbmuHCTBO BEPOATHOCTEH PacmafgoB HO PasHHEM KaHAJAM MojkeT GHITH
BHIYUCJIOHO U MCIOJB30BAHO [JIA TOTO, 9T0GH MPOBEpHTH, yIaCTBYeT JH 00HId-
HEi cnalmit Tok B pacmame T. B Ta6x. I mpuBenenEl cpefHme MO MEpOBOi
CTaTUCTHKe 3HageHHWA [ojiell pacuajia W TEOpeTHYECKHe IPefCKazaHuA. JKCIe-
pUMeHTalIbHbie NAHHHE, HoXydeHHEe Ko HoAGpsa 1978 r., OHIM [0N0HEeH
Denpamanom .

3gecs 6yayT 00CysHIeHE TOJbKO HOBHE NJaHHEE. TeopeTHdecKue mpefcKa-
3aHHA MOJyYeHH U3 HeaBHHX PacueToB CKOPOCTeil pacmafos 7 Iocie HOpMH-
poexuz Ha 100% noaHoro BKIAKA, BKIOYAIMEro MOJH, HONaBIeHHEE HO yIay
Ka66m60. A TaM, rie HA DKCIePEMeHTe He W3MEDPAICA BKIAJ KaoHOB, B Tabm. I
IOKA3aHH B CKOOKAaX Pe3yIbTaThl COOTBETCTBYIOIMX TEOPETHYECKEX PACUETOB.

Bea nosaa umEdopManmsa o6 OfHONYYEBHX pacdajax T LpeflocTaBIeHa
IopdbaroM u coTpyAEEKaME Ho faHHEM ® gerextopa «Mark II» (SPEAR). Oun
A3MepWIH Moio pacuana B n~X+ + Oy, Habmomasmerocsa npa 4,5 << Ecim <<
<< 6,0 I'sB. I'nasHasa 9acTh goHa, cocraBaanmasn 35 % HabmogaeMsx coObrTni,
ofycaaBimBaeT pacmag T~ —> P V., B KOTOPOM HH Of¥H ¥3 OTOHOB He JleTeK-
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Ta6bnupga I

CpeiEEe HO MEpPOBO# CTATMCTHKE JIONYM DPACHANIOB
B TeOPETHYECKWe NPeACKa3aHUA

, Joam pacnana
HoHeuHOe COCTOAHME
9KCIepuMeHT Teopna *)
a) 1-nydeBrie _
Vi€ Ve 17,5+1,1 18,0
VeV ©18,5+£1,2 17,5
VIt 9,14+1,1 11,1 (10,6)
s - 20,943,7 23,4 (22,4)
Vi 66,0+4,2 70,0
V4Tt > 200 — 10,0
6) Maoronydgebre
v nt 5,6+1,6 4,3
Vot Rt > And — 14,4
V3125t > Ond — 1,3
Y 2> 3—sapsKeHHEHC YacTHIH > On® 2816 20,0
Bcero mabaiomaercs 94+7 90,0
B) DKB0THUECKHE
3X (X —sapsaKeHHas 4acTHIA) < 1,0 *%) 0
31 (1— snenron) < 0,6 *¥* 0
1+nX < 4,0 *%% 0
14-ny < 12,0 %** 0
e~y < 2,6 ¥** 0
p'—»v < 1,3 ***) 0
*) Kpome yrasamHEX, TeopermuecKuUe 3HAaYeHmS HAoJell pacmaja Cofeprxart
BRJAZH OT KAOHOB B KOHeYHOE &[POHHQe COCTOAHME.
**) C rosddunuesTom Aosepms 95%.
*x%) C gooddumumentTom pmosepusa 90%.

rapyerca. MHocae ycrpamenms ¢oHa pachopefieneine IOHOHOB IO YHEPTHAM
(pmc. 7) mpmobperaeT TpameNeHJANbHYI0O ¢opMy, KoTopas xapaKTepHA mis
EBYX4acTHYHOro pacuaga. VasMepeHa Joasa pacmaga: b (1~ - nv,) =
= 10,7 = 2,0%.

Haman n~v, B HacTOoAmee BpeMs MCCIEN0BAaH B YeTHPeX SKCHePHMEHTAX,
KOTOpPEIE BMecTe Iaf0T 3HAUEHHMEe HOJH STOT0 Pacumafa, HaXOJAMEeca B COTIACHH
¢ TeOpeTHIeCKHMHE OKUfaHuamMu, V3MepeHUs g0y pacUajgoB Ha v, Jaer
OONOJHUTENbHYI0 WHGOPMAUWio, CBHIETENHCTBYIIIYIO B IONB3Y 3HAYCHHA
1/2 pna comma v, @ T.

CpaBHeHHE TeOPETHUECKUX pPACIETOB € IKCIEPHMEHTAJIBHHM 3HAYEHHEM
T (17— av)/T (7 — e™vev,) (1aba. II) mermrouaer suauenwme 3/2 mas com-
Ha T ¥ Aug v,. OTHOCATEJbHEIE CKOPOCTH PACIANOB JJIA JIV U €VV PA3HHX CIIH-

Taoaumma II

CpaBHeHme IpefcKasaHuii W HabmIOfeHmii cKopocTedl pacmaza
AJNA PasiIMYEHX SHAYEHWH CHWHOB (T, Vi)

Cnun (T, VT) 1/2, 1/2 1/2, 3/2 3/2, 1/2 3/2, 3/2
T (v)/T (evV) reop 0,59 0 0,25 1,33
I' (mv)/T (evV)oxen =0,52+0,07
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HOB 3aBHCAT OT MacChl H, CIeJ0BATEIbHO, OT BEPOATHOCTH POMKACHUH BHPTY-
anpHoro W-Go3ona B pacmame 1~ — v,W-. B caygae cunmra (1, v;) — (1/2, 3/2)
COXpaHeHne CIMPAAbHOCTH 3aIpemiaeT 5t~ V.-KaHaJX. IPPeKTH, 00ycaoBIeHHRE
SHAYEHUAMH CIAHA _>5/2, He DPACCMaTPHUBAJIUCE.

Herextop «Mark Il» man raxske HoByn mEQOpMAIHIO o pacmajge T~ —
— n~n’v; Ha crarEcTEKe M3 93 cobHTHi THOA nnllt, 1 = e, p. Ilpmcyrcreme
JenToHa obecleumBaeT KaK yMeHbmieHme (oHa, He CBABAHHOTO ¢ T, TaK
W ycTpaHAeT BCAKHH UPOM3BOJ B WaMepeHHM WHBApHAaHTHOH Maccsl sl

50 T T T 7
45< < 6,0 35
4wk —rnY, - —~
N R T T T T T
] 5w
S o . T .
kS N
3 & 20 .
o 'S
S 20+ : . g -
= g
- _ S0+ -
10 e
t
0 I 1 - L | 0 1 1 Y-S S 6 X 1§_1
65 L0 45 20 25 550 1150 1750
Srepeun nuonos, 3B Mytpa, M325/c2
Puc. 7. CoekTp SHeprail nWOHOB NoO [aH- Prc. 8. HmBapmamTHan Mmacca st-—n®
BuM «Mark II» gas pacmaga = — v, B (mamomerma Ha Hmerextope «Mark II»
obxacra sEeprmi 4,5 < Eqpy < 6,0 I'aB. AIA pacmaja T — iAW),

Jra BeimyWHA LpUBeJeHA HAa DHC. 8 W ABHO YKa3LHBaeT Ha HpeoliajaHume
poskpeHns p-Me30HoB. DuUKCHPYs p KaK Pe30HAHC GPeRT-BHTHEPOBCKOrO THIA,
noxygaem M, = 770 == 20 MaB/c* m I', = 194 4= 30 M»sB/c2. 910 B TOuU-

HOCTE TO, 4TO 0/KHUAATOCH M3 ete~-peakmuil mpu |/'s < m. B IpelION0/kKeHNH
PaBeHCTBA DJIEKTPOMAarHATHOTO u cialoro BeKTopHOTo ToKoB. llocae wmckiio-
9eHUAA COORTHH, He NONABIMUX B P-IHMK, 9KCOEPHMEHT JaeT 3HATeHHe HOIH
pacmaga b (1~ —p~ve) = 20,5 4= 4,1%. DBouabmmEHCTBO OFHOTYYEBHX MOX
pacmaja M3MepeHH W HAXONATCA B XOPOHIEM COOTBETCTBHE C TEOPETHYECKHEMHE
pacaeramm. OcraiabHEE ONHOJYYeBHe MOAH B GONBIIAHCTBE CJIydaeB HMEIOT
KOHEYHOE COCTOSIHEe THHA T.n~ > 2n’ m cocrasasmior 10% pacmamos . Omxa-
JaercA, 4To HAWGOJBMIMIA BKJIAM BHOCHT HKaHAJ V. it~2n°, KOTOPHEA cpaBHUM
¢ BRIAZOM KaHAJA V.7 ~7*, BHAedeHHoro merekropamm PLUTO s DORIS.

Hepasro Onin 3aBepmeH [gOoCTAaTOYHO HEeTANBHBIA aHAJIH3 HeGOJBIIOTO
amuciaa Takux coOnTuit °, Brinm orobpann coOKTHA, ROTOPHE CONEPIRAT TOIBKO
JeNTOH U TPU 3aPs/KeHHEIX HUOHA (C HyJAeBHM HOJHHM 3apsmom). Ilas momas-
Jenus aapouHEoro goHa rpefyerca B3ATh MEHEMANbHOS 3HAUSHHEE HOJOCTAIMEH
macesl pasasm 0,9 'aB/c?. 3uavenns MHBapHAUTHHX MACC ABYX N*7 -KoMGU-
Hamuil Ha Kamgoe CoOHITHe Mid oTofpaHHNX TakuMm ofpasoM 54 coOHTHE
mpencTaBieHsl Ha puc. 9. B GoasmuHECcTBe COORTAR o0HApDY:HeHA OfHA KOMOu-
Hauus, comep:ramas o°. V3ydennme COOHTHH IOKasHBaeT, 9T0 Hepe3oHAHCHOE
3n-pomaenue cocraBasger 32% (¢ KoaddunmenTom goBepus I5%) oT moaHoro.
IIpu mociexyomeM aHanmse IPOBOJATCA o0pe3aHHe HA Macce P, IO JaeT
27 ocuoBuux 7 13 doHOBHX CcOGHTHII.

HNuBapmanTHas Macca QI-CACTEMH CPABHABAGTCA C HEPE3OHAHCHBIM
{puc. 10, a) u pesonaucaum (pmc. 10, 6) cmekrpamu. HepesoHaHCcHas S-BoIHA
{JP (o) = 1*) MoKeT HAMeTH OTHOIIeHHe K Ha0II0faeMOMY CIOeKTPY, TOTAR
Kak p- # d-BONHH IJI0X0 COTJIacyloTcs ¢ HAM. HesaBucuMoe HCCiaefoBaHNe
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_mmarpammel  JlammTia HOKasHBaer, 4TO NpUeMIEMBIME sABisiTes JP = 1+
{(s-Bona) m JP = 27(p-BoaHA), a IpyTHe IPEJIOI0KeHNA COTNACYIOTCH XYyiKe,
IO BepOATHOCTH, KAK MHHEMYM Ha

mopAnoK. ANNpoKCAManWA Pe3OHaHCOM 2 P T T 7
Bpeitita — Burmepa maer (cm. puc. 10, 6) EpEsonanEHan .
M =10 TsB/c m T = 0,48 T»B/c. T o
HNrax, mMeeTcsi ompefieleHHOE CBHNETENb- === P-urwa
CTBO B HOAB3Y TOrO, YTO IPOUCXONHT 2 o
pacmag T~ —> PRV, ® I -COCTOAHIUE,
BEPOATHO, AMeeT XapaKTepueTHKE JP =1+ 5 &1
N
‘ 3 4F
20 T T T 3
b — Doy /) ]
N Pesorancrag
15 - . N N — Py |
3 == A 0N
X
g0F i
°§ M 3 |
3
Jr 7 . 4 i
[z ' 1 H |
J 05 10 I a8 10 12 b 4818
Macca m*n-, [3B/c? Maccap®n”, 38 /c
Puc. 9. Comexrp mace sitn~ (PLUTO) mo Purc. 10. Cmextp Mmace pn~ (PLUTO).
9eTHPeXIYIeBHM cOOHTHAM T-Tu-mtit. KpuBHe, TpeBRMaomue GoE (YHasaHHHt CILIom-

HOl JIMHMEN), COOTBETCTBYIOT paclaxy B Hepeso-

H 0 i B 0 -
Coserarme ¢ HauGonbmel Macco HAHAOM CO HAaHCHYIO CACTEMY Pl OJs HECHKOJbHEX BeJINYmH

g‘;‘ﬁ’,"’éuﬁg‘§f§§§°nnﬁ‘;f%’g§‘;‘;i‘g;ﬁ ggﬂ;gﬁ“;: OTHOCHUTENLHO MOMeHTa (a) M i+ pesoHAHCHYIO

HBIX COOMTHI ¢ HeMueHTHOHIXPOBARHHKIM JIENTO- pT-CHCTEMy ¢ Maccoit 1,021‘9B/c2 ¥ IIAPHHOY
HOM. 0,48 T'sB/c? (6).

Vismepernasa pmons pacmaga 5,4 4= 1,7% cooTBeTcIBYeT TeopeTHIECKAM

ONeHKaM U NIOKaswBaeT, UT0 3M-aKCHAJIbLHHE TOK [I0BOABHO Beamk. OH

BCero Jumb B [Ba pasa MeHblme, YeM

2n-BeKTODHHE TOK. VMMelomumecsa mTaHHEE Q0T T T T T T T T T T

HeJOCTATOYHBl J[JsA oOTBeTa Ha BOIpOC, Fe ™ /lgpoz powdenus [lopoz powdesus
eCThb i pe3oHaHc B 1+-cucreme pm. XoTa i z wapna
H0X0e, 9TO B HeflaJeKoM Oy/yIIeM sKcIe- B {

pumenT Ha «Mark II» cmosxer pemuts aT0T 545
Boupoc. CTpaHHasg cUTyamus, UpH KOTO- L
poil pacmajsl T IO3BOJAIT OUpPEMEJIATH L
IapaMeTpH HeYJI0BHMOro A,-Me30Ha, ObL1a -
paccmorpena Caxypaum eme B 1975 r.! )
HNmeetca TonbKO OFHO HpsAMoe H3Me- 035' 1t 75 77
peHEe MHKIO3HBHOH BEPOSTHOCTH MHOTO- * R .
JyueBoro pacmajga T, cBoGogHoe oT (oHA, cunt>
CBABAHHOTO € dYapMoM. JTO pe3yAbTAT EfcéngiXcé’:gg‘;;ﬁM?m_{Ygeaﬂi 9>3192‘
UCCIeMOBAHASA HEHMKE IOPOra pPOKEEHUs 3agﬂmennme qamn’um)"/c ) nccm;lo-
JapMa MHOTONy4eBEIX (> 3) coObiTmil, pammoe rpymmoit DELCO Husme mopora
.cogep:xramux 1 sxexrpor (DELCO). poskIeHEA dapMma B ofnacrm 3,50 <<
Jd1u cobriTns o6rapymuBator (puc. 11) <Ecpm < 3,72 T9B.
mogbeM B objgactm sHeprmit 3,00 — 3,72  Ilopronounas xpueam (x*/(n — 1) = 4,5/3)
S HOKAa3hIBAE€T HOPOrOBOE IOBeNeHHMe T+T~-IIap
I'saB, wxoropmit coorBerctByer T. OHE (n — YHCIO CTemeHel CBOGOMBI).
HKOppeKTHpyIoTcA ¢ YydeToM ¢oHa, CBH-
3aHHOI'O C JIO}KHBRIME 3JIeKTPOHHHIME curHamamu. Ilonpasku Benmrkm, Hampm-
mep, ponosasa yacrs mpu 3,67 I'sB cocrasiser 60% coburtmit. Oun ompenenens
.KaK ¢ IOMOMBIO PACIeTOB, TAK ¥ CPABHEHHEM ¢ DIeKTDOHHHMH COOHTHIMA
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B obnactu P (3095). ITocie yuera cmcTeMaTHuecKEX ommGOK momydaeM (CM..
puc. 11) 2b,by; = 0,98 &= 0,022, rge byy; — AonA MHOroJyYeBHX pacna-
nos T. Hcmonpsysa cpefEme IO MHDOBOH CTATHCTHKE SKCIEpEMEHTAIbHHE
3HAYEHUA A IOJE 3IeKTPOHHOTo pacmama b, == 0,175 =+ 0,011, maxommmr
bux = 0,28 £ 0,06.

Nrak, Bce sKcnepuMeHTAaIbHEe 3HAUEHHA [0Jell pacmaja AId MX BepXHAX
OpefelloB MOATBePIKAAIT (¢ WX HHECMHEH TOYHOCTHI0) OPENCKA3AHHAS CTAH-
JDapTHOH MoJieJH. JTa MONeNb PAcCMaTpHBaeT T~ W v, KaK Tpetmi ciaabuii
NenTOHHH H30[y0aeT, KOTODPHHE NPHCOSNUHISTCHA K CeMelCTBY, paHee BKJIIO-
YaBMEMY W~ — v, T € — V.

Jpyrume Bo3MOKHOCTH MHEI KpPaTKO PACCMOTPHM B CleAyIOMEM pasfeie.

B) HKnacczdmkanmma nenToHOB

N

ObGcyrnaBmmecss SKCIEePEMeHTAJbHLHE HAGMIONEHHS [JOKA3HBAIOT Cy-
mMecTBOBAHNE HOBOTO 3aPAKEHHOIO JICNITOHA, KOTOPHI pacoajjaeTca ¢ NeOyCKa-
HAeM HeHa0IogaeMoH HeATPanbHOH dWaCTHOBL. T KIACCHOHIEPYeTCH Kak
HOBHI JenToH, a HeHTpaJabHAdg 9acThb — COOTBETCTBYIONMEE €My HeHTPHHO.
KoHCTpyKTHBHEIG NAHHBIE TAKOBHL:

1) npepen Bpemenn ;xusEM T: 2,3-10712 ¢ (¢ KospPummenTom noBepusa 95%);

2) BepxHmWiA Ipenex MoJH pacmaga B Tpu sapameHHHX jentona 0,6%
(¢ rosppunmmenToM mosepusa 90%);

3) cooTHOmeHMe CKOpOCTeil MIOOHHOTO H 3JEKTPOHHOTO pAacHajioB b-
b (T = pvv,)/b (T —> e vevy) = 1,06 2= 0,10;

4) sHepreTHYecKHil CHEKTp 9JIeKTPOHAa B pacmaje, KOTOpHi faer p =
= 0,72 £ 0,45 = m,_ << 250 MbaB/c?;

5) orcyrcTBEe peakmmm vy + axpo e*X 2, rge X He copepmHET .

IT0 KOHETHOE COCTOAHNE MOIJIO GHTbH Pe3yIbLTaTOM T- X-POKICHHAA I JaeT
3KCIOepUMeHTANbHEEG 3HAYeHAA BepxHero mpemena 2,5% (¢ xosddummmentom
mosepusa 90%) masa oTHOMEHMSA KOHCTAHTH T, — T-CBABH K KOHCTaHTEe vV, —
— W-CBABMH.

6) Tounrle mpegens e — p-yHUBepcasbHOCTH: 1% Hampmmep b (p—ey) <<
<2107 (¢ xoaddmmmentom pomepma 90%), b (W= — e~e-e*) << 1,9-10-%,
I'(m —>ev): T (m - pv) = 1,03 4= 0,02 X (Teopermueckuil pe3yabTart).

ITompoGEOCTH CcpaBHEHMA pPE3YNHTATOB ¢ PABIHYHEIMA MONCNAMH W UX
nepBOHECTOYHUKN AavK I'mamasom 14, HelitrpanbHoll wacTmueil, ywacTByomeit
B pacmajie T-, He MOTYT GHTE Ve, v, V,, B CMECH Vg ¥ V, B HOKOTOPHX MOJEJAX,
HanpHUMep, B MOJeNHU C TAKeNEM He#TpuHO (N.), B KoTOpOi my, > m,. Onna-
KO SKCIEPHMEHT He MCKJI0IaeT BOBMOKHOCTH V. = V,, HECMOTDPA HA BepXHU
mpenel B 2,6% pns moau pacmama T — e7Y.

ITpocreiimas ocraBmascs KiIacCHQUKAIMA — € — U — T-YHEBEPCAIb-
HOCTB, B KOTOPOM KaK/Iblii 3ap AKeHHEI JIeITOH CBA3AH ¢ COGCTBOHHKM HEATPH-
Ho gepes obmmit ciabHii Tok. Ceiiuac, 4epes3 geTHpe Tofja IocCle IOABIEHUS
NepPBHX YKA3aHHU}M HA CYMECTBOBAHUE T, E3MEPeH P ero cBOWCTB, KOTOPHE-
B COBOKYUHOCTH CBU@TEJILCTBYIOT B HOANEPIKKY CTAHXAPTHOM MOHENH.

3. AIPOHHOE CEYEHHE M YAPMOHHUH
a) Ipegcrasadma KBaHTOBOH XPOMOAZHHAMEEKNR

NsMepeHHe DOHepeYHOr0 CeUoHUA O (6*e~ — afipoHH) ofecmeynBaeT UPA-—
MYI0 TNpPOBEPKY efEHCTBEHHOA CYMECTBYIOIIeH TEOPUE CHUJIBHEHX B3amMojei-
CTBHH: KBAQHTOBOA XPOMONMHAMHKH. 3T8 MOHEJb IpEACKaskBaeT B HYyJIeBoM
mopARKe SHAYeHWE OTHOIIEHUS AaNPOHHOTO CEIGHHS K CEUeHWI0 DPOSKACHUA.
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N
t

w-nap} Ry (Ecum) = 3210%, rme (; — 3apAX i-ro KBapKa, a CyMMHpOBa-
i=

HHEe BefleTca IO KBapKaM ¢ Maccoit << 0,5E¢py. JTo BHpaskeHHe CilefyeT WHa
NpeloN0KeHHA, 9TO aAPOHHBIE COOBITHA HPOMCTEKAIT M3 DPOMKACHHWA Hap

KBapR-aHTHKBapk (puc. 12, a).
Wsmeperue R, cremoBaTenbHO, HOKA3EBAeT UKCI0 KBAPKOB B MX 3apsMH,
€CId oHE 00J1a/la10T IIBETOM ¥ IPEACTAaBAAIOT cofoil Toueansle gacTunEl. Kpome
TOro, OyTeM H3MepeHHA YTJOBOTO pac-

0 ] 1 ] 1 ]
2 3 4 5 6 7 8

2 LmpefejeHuss ocedl CTpyd B agpoHHBIX
— %7 COOBITHAX NPOU3BORETCA IPOBEpPKA Ipef-
" AN @omoy TIOJOKEHUA, YT0 KBApKH HMEIOT CHHEH
J =1/2.
2) KRX]I rakme TpeGyeT cymecTBoBaHHMA
TJII00HOB, KOTOPBIE Hepe3 pPalBamAoHHbIE
2
& T T T T T [
anNN urooH a T T, i
B I
eyt e |
4 — .
T
X t
fihg
2F {} —— 07738[c? A
— 05 738/c?
MN\N< B == 03738[c? A

j) £, cuym
Pmc. 12. JlmarpaMme [Jd pacdeTa Puc. 13. AgporHoe cewerne, R = o (ampo-
«rOJIOro» AJpPOHHOro cedeHUA (a) HED)/Oy,,, TOCAE yIeTd paguarnuoOHHEX II0-
¥ TI00HAHX PajHanMOHHKX mOmpa- MpaBOK M BHYETa BKJIAfa T (JAaHHES
BOK IIePBOTO HoOpApmKa (6). «Mark TI»).

B npepeanl ommGOK He BKIIOYEHA CHCTEMATHYE-
cKaA HeoIpemeseHHOCTh 15Y%. KpuBhie moKash-
BaloT TpenckasaHna KX [maA HeCKOIBKHX
BeJIIAH MAacCOBOTO IapaMerpa.
TONPAaBKE BIUAIOT HA CedeHHe. UJeHH IepBoro mopsjika (cMm. pme. 12, 6)

- O
OpHBONAT K HOOpaBKe K R, OpOmOpIUMOHATBHON Rs Beamuuna a; (=g?/4mn)

mpencraBisfeT co0ofl KBaJpaT KOHCTAHTH CAJBLHLIX B3aHMOJEHCTBHE B gqg-
BepmuHe u umeeT sHaueHme 12m/(33 — 2Ny) In (s/A?); 3mecs Ny — wucio
apoMaToB KBapkoB, KoHcTanTa A ~ 0,5 I'sB/c? Geperca m3 sxcHepmMeHTOB
10 INlellToHHOMY paccesHmio (e, W, v). Ilompaskm BTOporo mopAxka OHIN
BHUHCIeHH ® ToIBKO HEJaBHO M [aJH TeOpeTHYecKoe 3HaUeHHE

R=Ry [ 142 +(1,98—0,12N)) (“T)Z+]

OcHOBHHE IpefCKas3aHus:

a) mompasku mepBoro mopsaka Beaukn ( ~10%);

6) wnensl Broporo mopsamka Maiasl ( ~2%);

B) BenmumHa R GymeT MeIeHHO yOBIBATh C POCTOM ¢2, €CJIH HE yUUTHBATH
HOPOTr0B POMKMEHHA KBADKOB (9TO — CJIEJCTBEe M3MEeHEHNA (KOHCTAHTE CBA-
3H 0O).

Ha pme. 13 cpaBumBaloTCA pacdeTHHe 3HAUYeHHA R ¢ HW3MepeEHAMH,
mpomsBenennnme Ha «Mark II» B o6xactu suepruii 2,6 << Eqyum << 7,8 I'aB 6,
KpuBre BrA0YAOT Opefens HeoupeaeieHHOCTH A, a TOpOT pOKJeHHSA C-KBap-
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Ka BEIOpaH Tak, 9700kl corsacoBaTh BRaagt Y u\'. Jlas snepruit ceeme 5 B,
KOTOpBIe JIeKAT 33 Pe30HAHCHOH 001aCThI0, HBMEPPHESA IPEBOCXOAAT IIPeCKa-
samma Ha 10—15%. Iloxa sra pasEmmA HOKPHBAeTCH CHCTEMATHIECKHMI
omubKaMu M He BefleT K IPOTHBOPEUMIO C TEOPETHUECKOH KPHBOIL.

Hax 65110 mogaeprryTo Beéprenom 17 u ap., HaMeperus R Ope[icTaBIsA0T
coboit raaBayio nposepky HXJ[. B mportuBouoao:xHOCTH GONBIIMHCTBY TpH-
MEHOHWA TEOPHH, 3TOT pacdyeT He CTPajfaeT OT HELOCTATKOB TEOPHM, TaKHX
Kak 6oxbpmue MONPABKU BHICHIMX HOPSJKOB W HPEMEHAETCA K «XOPOIIO W3-
BeCTHHIM» (q -cucteMaM. OIHAKO BCe COBDEMEHHEC H3MEPeHHs OTpPAHNIEHH!
Oonpmroit cucrematmueckod omubroit 10—15%, Torma Kak s IPOBEPER
KX]I meobxomuma townHocTs ~2%. CucTemaTmueckme OmubKE — CIefCTBHe
HeompejeseHHoCTedl B 3@PeKTHBHOCTH PErMCTPANUY, B NpoUeqype BHUMTAHUSA
BeJIWYAH (OHOB, CBABAHHBIX ¢ 2y-COOBITUAME, T-COOHTHAME, HePBAYHLIM ITyd-
KOM, KBAaHTOBO3JEKTPOJAAHAMUYECKIMHA OpOLECCaMd, KOCMUYeCKAM (OHOM
¥ pajualiOHHLEIME DoOmpaBKamu. ljeanpHEM mpmGopoM, He o6aagaloimum
MHOTMMU X3PAKTePHLIMHA HEJOCTATKAMH COBDOMEHHEIX [ETEKTODOB, SBJIAETCSH
KajopuMerp, CHOCOGHEI M3MepATh B GONBUIOM TENECHOM yIie He TOIBKO
3apsKeHHble, HO ¥ HeATpasbHEE JaCTHNH H 001alalomul cBOHCTBAME TPHITe-
pa Tpu BIOKEHHON »HEPIHWH, ABIANMEHCH Majod gacteio Famy. Boamom-
HBHIM KAQHJHAATOM HA 9Ty POJIb MOKHO OBLIO OBl Ha3BATh «KPUCTAJLTUIECKUI
map» («Crystall Bally), okpymenusii GoXbHEM afApPOHHEIM KalOPUMETPOM,
COCTOAIMIM M3 JKHIKOTO CIHUHTHIIATOpA.

O6r9HO B KBaHTOBOXPOMONMHAMMYECKAX pacueTax NPeNCKa3aHUA s
a/[pOHHEIX CedeHH He 00BACHAIT pe3oHaHcoB. OXHAKO Pe30HAHCH YaPMOHHUA,
Ha(aoaeMble OKOJIO IIOPOTA POKIAEHHA IapMa, IPeOCTABIAIT YHUKAIBLHYIO
BO3MOKHOCTh HCCJIEJ0BATh KBAHTOBOXPOMOTMHAMHYECKHE XapaKTePUCTHKR
CBA3AHHOTO COCTOSHUA JBYX KBapKoB. HBapku ABNAKTCA HepenATHBHCTCKH-
MH, cleloBaTelbpHO, CHCTEMa MOKeT OHTh paccumTaHa, llogoeHue B SKCIIe-
PUMEHTaJbHOM HW3YYeHNM YapMOHUA pPAacCMOTPEHO B CJIORYIOMEM pasfeie.

6) HYapmonni

YPpOBHE YapMOHHS XApaKTePH3YIOTCH CHEKTPOCKOLURYECKUMI HHEEKCAMHI
n?S+1L;, rme n — raaBHOe (pajUainbHOe) KBaHToBoe wEcao, S (=0 mam =1) —
CyMMa COHHOB KBapKa ¥ aHTHKBapKa, L -— WX OTHOCMTeJBHEH OpGETAJbHEL
YTI0BOH MOMEET U | — HoaHH cnmH cucteMbl. CocrosHue ¢ j = 1 moaBadeTcs
Kak S-KaHaJBHBEIA Pe30HAHC B agpoHHOM ceweHmd (tabn. III).

Ta6aumnma III

CocroanuA wapMoumd *), HaGMONaeMEe KaK Pe30HAHCH B a[POHHOM CeYCHWH

8 L JpPC 28+ ; n O6oaHaveBHe Macca, MaB/c?
1 0 1 38, 1 Ihp 30972

2 P’ 368643

3 P 402815

4 P 44147
1 2 1— 3D, 1 P’ 3767+4

2 P 416020

*) CHOKTPOCKONRYECKNE® BHAYGHHA YKA3aHH IO TEOPETHUECKHM NpeJcKasa-
Husawm 18,

CpasHeHms pKCOEPEMEHTAJBHHX 3EadeHuil (puc. 14) agpomHOTrO ceueBMA
OK0JI0 TOpoTa POSKIEHWA YapMa ICKABHBAET ClefymoINee:
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a) weTKoe mposBienme nukog mpm 3,77 T'sB m 4,03 T'sB u mpexpacuoe
cornacme GopMH KpmBoit 0oKosio 4,4 I'sB (xoTs 310 0c060 WeTKO IPOABIALTCA
tonpko B pganmmx «Mark I»);

6) pasHOTIACHsA MO BOUPOCY O HAJIMYWU U BeJWYHHEe NUKA NPH 4,16 I'aB;

B) BO3MommasA cTpyKTypa B obmactu 3,95 I'aB;

r) coriacme (C y4eToM CHCTeMATHYECKHX OMHUOOK) BOJUIMH CEUeHUS HIKE
@ BHIe Iopora pokieEmst apMma. (DakTmwieck:m cpaBHeHHe »THX TpaduKOB

8 —T T TR T

7|2 fro i
Al 1T ﬁ??%W%'“

4 .
i e - TASF .
f n 1 2 Lg :
2 . 2) oo N
i IP%&'”‘ / .
T | s 8 %;é#*’ BABN
d SLAC-LBL (MARKT) - s )
2 fRey -
g ' * DELCO
6L 5) N r (23 paduayuonnnix 1
7 ) nonpabon)
R f N 0 1
Y KON T 7)

2 B° — e
i PLUTO 2F -
- (we Borymen T-senmon) - CRYSTAL-BALL 4
1] i J 0 L l
%) 40 45 50 35 40 45 59
qu",/-SB EcuM,rSB

Puc. 14. HabmonaeMile BeawddHE R OKOJO IOpOra pPOMKACHHA dapMa.

B JaHBHX YYTeHO BIHsHAE PAXMANMOHHNIX 3(EKTOB M MCKAKEHUA OT T. MITPUXOBAA KPHBAA, KOTOpas
cielyer TOYKaM, NONYYeHEERM DASP, HAKNANKBAETCA Ha M3MepeHMd ADYIMX Irpymm, 9To6R  O6JIETUNTE:
cpaBHerme. B ONmOKE He BKIIOYEHH CACTEMATHIECKNE OMMOKA, BENMINHA KOTOPHX 10—159%.

DOKas3HBaeT COBPeMeHHYI0 BeININHY CHCTeMATHIeCKHMX OIUO0K B ONpeneleHnN
BKCIepHMeHTanbHOTO 3HaYeHHA R.)

Bonpmas 9acTh PAasHOIAACHH, KOTOPHE CymecTBYIoT B ofxactu 4,16 I'aB,
MOrYyT GHTH OOBACHEHE 3a CYeT PagUANMOHHHX NonpaBok. Omm Tpebyior
BBeJleHNs B PacCMOTpPeHEe CTPYKTYpPH, PasimumMoll y:xe B HeoOpaboTaHHBIX
HAHHHX, KOTOpas CTAHOBHTCS TONbKo Oollee ABHOW moclie yd9eTa paiMaluoH-
HEIX TONPaBOK. XapaKTepHo, 94To B 3Toll ofmactu mmk yBenmunmtes Ha 10%,
poajgmua taxske yrayomres na 10%. O6unacrs 4 — 4,2 I'aB ne Guna mccaemo-
BaHA C BEICOKOH TOUYHOCTBIO W MOMKET OKA3aThCsA BHAYMTEJBHO (oJee CIOMHOM,
geM KajKeTcd ceifgac.

TaxkmM 006paszoM, MOKHO CHeJaTh BHBOJ, 4T0 OyAyIime M3MepPeBHA AagyT
Aume «rpyGHii MaTepEal» He TOIBKO M0, HO I IOCHe yIeTa DaaMaNuOHHEIX
HOIpPAaBOK.
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TaGamma IV

Cocrognausa wapMoHus, HaGNIOAAeMHe B PAAAANHOEHHX Pacmajax

*

S L JPC 2S‘HLJ- n OGosHauecHNE Macca, MsB/c2
0 0 0-+ 1g, 1 Re (2820), 2980430
2 u; (3450), (3590)

1 1 0+ 3D, 1 z 34122

X 1+ 3p, 1 X 350743

2%+ 3D, 1 X 3551+3

0 1 1+ 1p, 1 He mabmiomanmcs
Hmxene cocrosanmsa wapmonmd, Aasa Koropwx JPC == 1--, mccaenyworea

nyTeM H3MepeHHH paguanuoHHHKX pacnamos P m’ (taba. IV). Tax kar gerann-
HOe DPACCMOTPeHMe BOIpPOCA 0 PANHALHOHHEX YPOBHAX dapMOHHsA KaK pas
OPOHMCXOMUIO HA 9TOH KoH(pepeHIMHA, T OTPAHAYYCH JNHIMD HEKOTOPHIME Kpar-
KUMH KOMMeHTAapMAME. ['TaBHEIM YyCOeXOM CTaJI0 HCKJIIYEHHEe BO3MOKHBIX
ICeBNOCKAIAPHHX cocToAHmA ¢ maccama 2820, 3450 u 3590 M»B/c? (x Beauxo-
My 00J/IeT9eHHI0 TEOPETHKOB, 3aHAMAIOIAXCA IapMOHHEEM) W HOsSBiIeHHe HOBO-
ro — 1. (mo pmamEemM «Crystall bally)

50 ———T———— ¢ maccoit 2980 MsB/c? 2. HamGouee

! CUIBHO KX OTCYTCTBHE IPOABJIAETCH
S 40 i 4 Ha Macce 2820 M»sB/c? mpu cpaBHeHIH
2 naaaeix  «Crystall Bally ¢ curmamom,
3 " | ommEpaeMEM Ha OCHOBAHHE CyIMECTBO-
'S BaHMA OuKa B KasEEX DASP (pme. 15).
g B wmrore ypoBHH, KoTopHe He MOTrJIH
S 20 1 On OHTP HHTePHPETHPOBAHEL B paM-
: KaX MONeNH YapMOHHA, HKCHEPUMEHT
S /0 - IpPOCTO MCKIIOYAET, a O;KHAeMH KaH-
S IUNAT HA HE3Mmee II0 MAacce ICEBIOCKA-
g JIAPHOE C¢Cc-COCTOSANNe efCTBUTEIbHO
2,6 28 30 %2 yaGmopaercs.
Macca 2y, I3B [c?
Puc. 15. Crrexrp Mace 2y (BrCOKoe paspe- 4, F-ME30H

ImIeAre), NONYIeHHHA B pacmajgax P — y
(naemsre «Crystall Ball»). v

R]JPIBBIB IIOKA3HBAKT BRIAXH, OKAHXAEMEIe OT

Y -1y, 0y 1 3y Braag K9II). IIyAKTUpHAA

I‘KCTOPpaMM% OOKA3hIBAET CHUTHAI, KOTOPHIH Tar Kar F—MGQOHH COCTOAT U3
ORARAICA B OT KaHguO#aTa, IPeANOoKeHHOrO

rpymmolt DASP, Ha mceBROCKaNADHOS cocTonmme O U S-KBADKOB, OHE OYAYT paclajaThCA

(cnpumyTHIE K Macce 2850 MaB/c?). mo cmabHOMY KaHany B D K-cocros-

Hie Opd my > 2360 MaB/c%. Ixcmepn-

MEHTaJIBHO YCTAaHOBJOHO, 9T0 OCHOBHOe COCTOSHMe (HmCeBHocKakasapHoe) F-

9ACTHIH JeRAT HUKe dTOH MACCH, TaK ITO MH OKEFAAEeM ero pacmaf mo ciaabo-
My KaHaxy B cocrosHusa, Braogaomue ss : KKX (X = an, ev, uv), 90X,
nX u n'X. Bexropuui BapmaHT aT0o# wactunit F* He MoKeT pacnafaThcsa MO
CANBHOMY KaHATY B Fit, TaK Kak 970 Hapymmao G 3aK0H COXPaHEHMA H30CIH-
Ha Mps < mp 4 27, HodTOMY MH ORHZaeM, 4r0 pacmaxg F* — Fy maer
BO3MOKHOCTH OOBACHATH MOJHYI0 CKODPOCTHh pPAaCHaja.

ITE XapaKTepPHCTHKH WCIOJB3YIOTCA NPH HOMCKAX MPONECCOB POMKAeHUA
F B ete -amEmrmaanum. Hax M yBHAHEM B CiegyoOmeM pasiele, AMEIOIIUECH
cefluac sKCHepMMEHTAJbHBIE TAHHHE BeChMa CHYIIHEL.

a) O6mure cBOHECTBa
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6) 9 RcmepuUMeHT

EnuncrBenHoe ROKA3aTeqhCTBO CYMIECTBOBAaHHA F IOIyYeHO TIpPynmoR
DASP 22, Bui6upaoTcs coOrrusa tana yyt > 27 sapascennyie wacmuybl -+ 4mo
y200n0, B ROTOPHX 00a HpoTOHA MOJKHE HMeTh sHeprmio cBrone 140 MsB
W UX HodHHE mMOoyase adessut Mexpy 0,3 u 1,4 TsB/c. JIByxporonHas muBa-
pUaHTHAA Macca H3Mepsercs OPH HECKONBKHX dHeprusax (pumc. 16) m mmeer
ABHNIH n0-IUK, BOBHINAOMUAACA Hay TAaAKeM OHOM COYyUaWHBIX COBIANEHUH.

T

1 1 1 1 1 LN T i L
40k 4,03 38 220 wxe G42 58 k- 460 137 ]
JO0+ 4 200 30 .
20t 4 0 1 f ~)
10H 9 /60 10 -

0 T S N B 140 0 L1
417 I35
= B o470
§ 20 120 80
§ 10H 4 700 50
G 0 I 1] 1 80 40
30 HIOBE 70
201 4  40H 20
10 94 20 10
1/ | | 0 | A JON |
02 06 40 02 - 08 10
HMacea 2y , T38 [c?

Puc. 16. Pacnpenenenne macc 2y, mHabmogaemoe DASP npu pasiaudnnx Eqpy B co0xTuAX
TEOA 2y + > 2 — 3apsUKeHHAR® YACTHIH | 9TO YIrOAHO.

Taankue KpUBHE COOTBETCTBYIOT (POHY CywallHEIX COBIajeHWil, n® ¥, IPW HEKOTOPHIX DHEPruAX, U-POrK-
JIEHUIO.

®Dopma sroro goHa ompejieadercs kKak MerogoMm Monre-Hapiao, Tax u cosmape-
HueM (QOTOHOB OT pasHHX coGBITHI. JlaHHEE YKAa3HBAIOT TakKe Ha M3GHTOR
coOrTuil B oGmacT# Maccel 1 mpu 4,42 I'sB, Ho HeT YeTKHX M0OKa3aTesbLCTB
POKIeHHS 1] IPH APYTHX SHepruax. JTo BepHo Taksxe m mpH 4,03 I'sB, rme
BEPXHEHU Ipemeln 1-posieHus maMepaerca B D-pacmage, b (D — 9X) << 2%.
Ha ocHoBaHEH 3TOr0 MOKHO CUHMTATH JOKa3aHHEIM, 9TO B paitoHe 4,42 I'sB

UCTOYHUKOM 1) He ABIAITCA HA D-Me30HH, HE «cTapasg UBHKAY. 1)-CHTHAI Mad:
4,1+0,9 g6apu uxu oxoxo 10% cewenus pompenma . IroT aHaams Tpebyer
ray6oKoro moHmMaHUA QopMH (oHA, KOTOPHIH, KaK BHAHO yiKe M3 HeoOpabo-
TAHHHIX KAaHHBIX, OBICTPO pacTeT IPH MAJBEIX Maccax, TOorAa Kak sgderTuBHOCTD
perHCTpaluy 37eCh pe3Ko Iajaer.

Korma namaraercs TpeOoBaHEWe CYIIeCTBOBAaHHA [A06aBOUHOr0 (OTOHA
¢ oHeprueir He Gomee 140 M»oB, maunmsie (pmc. 17) HomyckarmT BO3MOKHOE
yewmieHme 1)-ORKa Ha Mmacce 4,42 I'sB. 3mamme ¢oma cHoBa mrpaer ompejie-
agomyo poasb. (Ha pucyskax comonigslie nuHAN — OLeHKH (OHA, COCTOAMEro
13 HeKOPPEINPOBAHHEIX (POTOHHHX COOHTHIA, OTHECEHHEIX K JAHHEIM C My, >
> 0,7 T'aB/c?)

B pesyaxsraTe, mpoBeld 9TH HHKJIIO3NBHEE HsMepeHus, rpyoma DASP
OTpAaHAYMIACH H3ydeHmeM coOHTHH THIA n* + vy + 74 + X, rme mMoynnc
nmona npessmaer 0,6 I'sB/c, Macca yy HopagKa MacChl 1) M SHEPTUA Y, MeHee
140 M»sB. CofmTms nmueATEPUOUDPYIOTCA ¢ peaknueil ete~ — FTF*7

4
— (n*n) (F¥yl) ¢ yuerom Toro, wTo mMacca m'm pasEa macce F+. CoGuras,
9 VoH,r. 133, sun. 2



322 K, KUPKBY

mpUeMIeMsie JJIS DTOH rUmoTessl, moxasanst Ha puc. 18. Hpu sueprunm 4,42 I'sB
O0HApy/HeH OHWK, COCTOAMHAA ®3 6 COOHTHA IPH Mgy = myp = 2,04 &+
+ 0,02 T'aB/¢?, Torma Kak gaHHEe, ToJXydeHHbe HPH APYTUX DHEPTHAX, KOTO-
pHle o0ecIeunBany KOHTPOJbHYI CTATHCTHKY, TAKOro HHKa He HOKA3LIBAIOT.
Ilyrem usmepeuwmii sHeprum $OTOHOB B TUX IIECTH COOHITHAX HalijeHa Macca
F*, myg+ = 2,15 & 0,05 I'sB/c?. Haxonen, npeamoaaras, uTo BCe 1)-Me30HHI
npua 4,42 I'»B wnoayuwaiores u3 pacuafa, HaxXoQWM OTHONIeHHWe CKOPOCTeH

SO T T T T —T v
40~4,36 T35 | 4,36~449 I8\ 449-51 138 525 . r . .
@ N2 44298 |8) 40-50 138
401 = . _ S ® | (Jes 4,42138)
g 2,0- - °° .
% R °
N § o &
Eﬂ? B - - | N o o - .
) ] °
5 g ’ | 1 ’ { |
10
20 - - - _ J§ >
Sor - .
A3
10 B R 4| L -
D
32 - :
g e Y ol Dl omom |
gz 06 g2 06 02 06 W15 2040, 45 20
Macea 2y, I38 [c? Macca 77, 38 [c?
Puc. 17. Jamnne puc. 16 mocae BBefeHUsA orpa- Puc. 18. Jaummme DASP, csupe-
mmgennd B 140 MaB ma smeprumio goroHOR. TeabcTBYiomMe B noab3y FF*-posk-
CHJONIHEE JUHAX YKA3HBAOT OMHLaeMbili GoH coBma- AeHHsA, OCHOBaHHBI® Ha IOATOHKE
nemmit. cobrrms Tama nE 11Xy, rae Macca

YacTAOH OTHavd X paBHA IO Beixd-
q@He, Macce JtEm).

pacmaga ' (F - an) : T (F - nX) = 0,09 + 0,06. Ocranpube sKCcHePH-
MeHTH [910T 00 F oduens Maio cBefenmii. BoamomHOCTD moABAeHHS IHKa
B cucreme KKnn ma macce 2,04 I'sB/c?, oGmapykeHHoro B sKCIepUMeHTe
rpyunos LGW, otBeprayra uameperunamu rpynns «<Mark II», npoussegenHBIMT
¢ 6oxee BHCOKo# TouHOCTHRIO. Texmmka «Mark II» He ogens ygobua gsisa maMe-
peHNsA HHKIO3MBHHIX 1-COOHTHHA, Ho, BoaMokuOo, «Crystall Bally cmomer
ofecmeanTh HE3aBHCEHMYIO IpoBepKYy namanix DASP mo mccaemoBanmio 1.
Ierexrop «Mark II» mamen ** Bepxmmit mpepmen mas poxnenusa F, GAnsKHi
K pesyasrary DASP (raba. V).

Ta6numma V

Bepxauii upefel cobuiTua pompenusa F (mammwe «Mark I1D»)

Ecyium TsB Hona KaHana (¢ koadpdm-

KaHaJ pacnapga IMEHTOM RoBepwa 95%)

F* > ' 4,16 < 0,33 nbaps
_ 4,42 < 0,26 Bbapm*)

F+ > K+K0 4,16 < 0,13 mbaps

4,42 < 0,22 ubapr

*) lna cpapHeEmA: pe3ynbraT DASP rtawom: 0,41+
+0,18 mbapH.
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F-MezouH, ogeBUgHO, Hambojdee IJIOX0 M3YYeHHl CpPefil OCHOBHHIX JapMB-
poBaEHHX gacTHN,. Bammoi sagauei IaTpHeAmmX MCCHemoBaHU ete ~-peaKnuil
ABIAETCA HezaBHCHMoe mojTBepkaenne ganukix DASP m msydenme cBoiicTB F.

5. YAPMVPOBAHHDBIE BAPOHEL

a) O6mue cBocTBAa W peayabTarTh HabaAOAEeHHH
Ha OIPOTOHHHX YyCKODHTEJAX

Husmee 6apuoHHoe COCTOAHME ¢ IapMoM obpasyercs u3 u-, d- ¥ c-KBap-
KOB ¢ HYJIeBEIM OTHOCHTeJIBHBIM OPGHTAIBHEIM MOMEHTOM I Beex map. Jler-
qaitmee cocrosane — AL co cmmroMm 1/2 (ude, mpuyem ud HaxomATCSA B COCTOSA-
amm ¢ I = 0, S = 0), caexyomee 2% * ** co cmmuoM 1/2 (dde, ude m wue
COOTBETCTBEHHO, ¢ «ud» B cocrogmmm ¢ /| = 1, § = 1) u mocuenuee —2*0, +y o+
co cromaoM 3/2. Tak rak macca A} menpme, weM my -+ mp, To oHO ciabo
pacmagaetca B cocrosuus tuma NKX (X = nxm, ev, pv), AX, MXmr o
Ecam maccm Zc IPeBHIIAT Mp, ~+ My, TO ITH COCTOAHUA Oyayr mpeumy-
MeCTBEHHO PaCmafiaThesi B A ¢ HCIOyCKaHMeM IHOHA.

B 1poTHBOIOIOMKHOCTD CATYAIIMH C YaPMUDOBAHHNMHA Me30HAMH, B Habai0-
JeHNM 4YapMUPOBAHHEX OapUOHOB e*e -HAKONMTEJbHHE KOJbIAa YCTyHaoT
DambpMy IIepBeHCTBA LPOTOHHHM yCKOpHTenraM. B wmociennme HeCKoJbKo
MecAmeB 3HAUMTEIHHO BO3POCIO YHCIO SKCIEPUMeHTOB, B KOTODHX Halimopma-
AWCh CHTHAJH YapMHPOBAHHEX GapmomoB. fI mousiTamcA o6BENUHUTL COOT-
BeTCTBYIOIIUE NAaHHBEE, TMOJTYYeHHbe HA IPOTOHHHEX ycKopureasx, B taba. VI.

Tabauma VI
W1orn mabniofieHmii 9apMUPOBAHENX 0aPHMOHOB Ha TIPOTOHHHX YCKOPHTEIAX

OKCIePUMeHT H‘,ﬁ;;ga_ Poxnenne Kanan pacmana %iag]%‘;acé
BNL 7'BC 2 Vup Antatatne 2426-+12
(COL—BNL) p Antatn- 2260420
ppd Kgn—nt*p 22544-12
FNAL-doroposxnerue (CIHP) 25 YN Annn- 2260120
FNAL 15'BC I 26 N KipAn* 2257+10
(COL—BNL)
FNAL 15'BC II (TIMST)
BEBC-amyabcus 26 vy {(d) Antatata- 225717
(ABCDLOPRT) 3¢ vuN K-n*p 2295+15
ISR I (UCLA—SACLAY) 7 194 K-ntp 22904-11
1SR Il (ACHMNR) 37 P K-n*p 2262410
ISR III (ACCOHW) 27 PP K-n*p 22607

MHorme W3 9THX JaHHEIX ellle He ONyOJNMKOBAHE, ABJIAITCA IpPENBapH-
TeJbREIMH U MOTYT A3MEBUTLCA. BechMa 0JIe3HO IOCTapaThCs CrPYNOMPOBATh
DTH JeCATh U3MepeRnI MacCH: 7 00beINHAIOTCH CO CPeJHIM 3HATeHAEeM 2259 -
-+ 6 MaB/c?, 2 — co snavenmem 2292 4 9 MaB/c? u ocraerca ogro — 2426 -+
=+ 12 MbB/c?. llocnenmee ceiiaac mATepumperEpyerca nmGo kakx > i*, ambo
Kax E*;H m pacmagaercd B A¢ ¢ HCIyCKaHWeM HHOHA.

Cyfia IO PACHeNIeHHI0 MACC JeTKWX YapPMEDOBAHHBIX OAPHOHOB MAajo-
BeposATHO, 4To B mHTepBate 2,25—2,30 I'sB/c?® maxommrca 6Goaee ommoro
COCTOAHHS, LO3TOMY Hauboxee LpPeANOYTHTENHHOE SHAUYEHHe MACCH DAaBHO
2,26 MaB/c?. PacecMoTpuM ¢ 8Tol CTOPOHH MaHHEE [0 e+e -DacCeAHUIO.

g»
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) UakanmowsnBHOE poMAeHue GapHoOHOB

o HelaBHero BpeMeHH eIMHCTBeHHOE MTOKA3aTeIBCTBO CYIECTBOBAHUA
9apMApPOBAHHHX GAPHMOHOB B e*e -aHHEUTHIALNUAX CHENOBAJ0 M3 HM3MEPeHHi
WHKIIO3HBHOIO pOIenng GapwmouoB, VaMepeHEs WHKIIO3UBHHX CeYeHHH
p 1 A%, nposemennnie Ha «Mark II», B 3aBucmmocts or Ecpym, DOKa3aHH

Ha pme. 19. 3meck mOCTPOEHEI  OTHOINCHHUS R (p+p) =20 (p): oy &
R (A+A) = (o (A)+o0 (A)/o,,. Beamuuna ¢oma B maHHOM Ccaydae CY-
IECTBEHHO CHUAKAETCH OJarofapsA B3aHMOMEHCTBMAM Iydka ¢ rasom. Ofa

1of 2) T T T T i ]
T LI T
~ 60 R .
X Usr . . a) pK At RJ T
& uit IRV S LR
a6r - % St
Rl # 5 40} { AR E
04 b0 1 R S0 :
L N = 3 }% m# "
g2F - S S olF N
’ kzo-m %} + ° ?2 23 24
J
| — S LR Y
5) s ¢
gzt Pl T T
T ok } l . S L0 entmessT
St %#ﬁ | 1 $oOr Tﬂ“ !
S, ] ittt & i 4 l
AR §THITRRT 4T 3T &
003 {++ 4 - ZZ i Py MM%%@
] 1 I
7 0 22 24 26 28
Foypys 1958 Hacea H(pkn)*, Iof/c?
Prc. 19. UaMepemme rpymmod Puc. 20. Pacupepenenne macc pK, mame-
«Mark II» orHOmeHW# WHKJIIOBHB- pexnoe rpymmoit «Mark 1I» mpm smeprasx
EHX cedeHmiz &aA p4-p(a) = cBrme 4,5 9B pusn sapsskeHHEX KOMGH-
A+ n (6) BzaBECEMOCTH OT Eyyy. Hanui ¢ KBAaHTOBHMHE YHCJIaMK A;’: (a)
H , i -
I Ie &Tetﬁl%crigelﬁawg%néi %%Iﬁ?;‘él‘e ¥ 3apMAKeHHHX R0M6nna1£m, He COTJIa
MOTYT MeIJIeHHO MEHATBCA C 9Heprameii. CYOIHUXCA C© A;‘ (6).

BerasBka nmoKashBaeT B 0oJjiee KPYIHOM Macmi~
Tabe mmK, HaGmomaeMed Ha Mmacce 2285 &
+6MaB/c? (s).

KaHaa 0GHADYKUBAOT GHCTPHIL PoCT Coderms B o6macTh 4,5 I'9B, cAsammHbil
¢ KOHOMATHIECKHM IIOPOTOM DOMKNeHHs YapMEPOBAHHEIX GapmoHOB. IT& Bd-
QeKTH ABHO HECOBMECTHMEI ¢ NOPOTOM DOJKAGHHs T'0OJIOTO IapMa HAK cnaboit
JorapuMUIecKoil 3aBECIMOCTBIO, OKHAAEMOHE C POCTOM BHEDPIHM. Ha6mzo-
TaeMeI pasMep «CTYIeHBKE», cocraBpmomuit 0,31 0,06 n 0,10 + 0,03 maa
p+p m A+ A coorBercrBeHHO, *° IOKa3hBaeT, UTO COOTHOMEHHE A/p B pac-
Haje YapMEPOBAHHHX GapuoHoB paBHO 41 + 15% mocie mexmoTeHns TpoTO-
HOB, ABJAIOMNXCA HOPONYKTaMH pacmaga A. 9To H3MepeHHe Kacaercs A,
Tak Kak Golee TA)Kelkle YapMEpPOBaHHHE 0AapHOHBI CKOPee BCEI0 PACIafaloTCA
KackKamEOo To Af.

B) XapaKTepHCTHKHA DPe30HAaHCOB

OxoHUATeIbHOE OKABaTeNbCTBO POMIECHAS YaPMUPOBAHHHX GapHOHOB
B ete -aHHATHIANAE OHIIO JaHO HEAABHO HAGIIONeHHAME rpyumoit «Mark II» 28
nwka B cmekTpe Macc K-m+p-cmcremsr (pmc. 20, a) Ipm 9HePIUAX CBHIIIE
Egnm = 4,5 T9B. 'napxmii Qo m3MepeH Kak IO dopme, TaK H 1O BeJMIHHE
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¢ noMomblo mecaenoBanusd K+n~p u K+n+p (puc. 20, 6) m ycpenHeHHA Pe3yib-
tatoB. Ilocie yueTa cmcreMaTHdecKuX ommGor Ha macce (2285 4 6) MaB/c?
o6Hapyen OWK. ECTeCTBeHHO MHTEPLpPeTHPOBaTH ero Kak Ag, Ho Halilomae-
Mag Macca IpeBHIIAeT BCe 3HaueHms, mpuBefenusie B Tabiu. VI. Ilockoapky
HMeeTCH MaJio OCHOBAHHH TOBOPHUTH O BO3MOMKHOM HPUCYTCTBHH 37leCh ABYX
COCTOSAHMHA, BO3HMKIIGE PAaCXOKIeHHE, BepofATHO, 0o0BACHAETCH HeydYTeHHOH
cECTeMAaTHYECKod OmMHEOKON HM3MepeHWIt.

Haiineno, aro Benmumna curtana o (Ag+ Ag) b (Ae — Knp) = 0,037 &=
=+ 0,012 u6apH. IT0 MOKHO IIepeBecTH B 3HaUeHUe JOJIHA pacHaja, OPANUCHBASA
nomxseM o/(p + p) HCKAOURTenbHO A7, DOCPeACTBOM BHpaskenus ¢ (Ac -+ Ac)=
= AR (p + p) 0,,//0,6 = 1,7 + 0,4 nGapn. Mnomurear 0,6 cnemyer us
CTATHCTHYECKHX OLEHOK oTHomeHus p/(p--n) B pacmamax Af. B pesymxbrare
moxydaeM, UTo jlodA pacmama b (A} — K-atp) = 2,2 £ 1,0%.

IlpoBenens HeKOTOpHE NpeIBAPHTENBHBE WHCCAef0BaHUS 00pa3soBaHUsE
pesonanca B Kmp-cuacteme u papyrux pacumagoB A}, Ilocae srunrasma
Hepe3oHaHcHoro ¢ona ornomenume K*°p/K-n+p passo 12 + 7%, a
K-A++ (1236)/K-n*p paBeo (17 = 7)%. Haiinen nmosomKuTe BHEA CHTHAI
masa K%/K ~n+p, u on paeex (0,8 4= 0,4), a BepxHWe mpefeiH A COOTHOIIE-
auit Ant/K-n+p m Antn+n-/K-n+*p pasum 0,75 u 0,8 coorBercrBenno (06a
¢ KosddumumentoMm mosepusa 95%).

CymecrBoBaHNe 9apMUPOBAHHHX (GapHOHOB cefuac X0pOmo yCTAHOBAEHO,
¥ ME MOKeM OKUAATh B OAmmaiimmem GyjgymieM CYIECTBEHHOI'0 HONOJHGHUS
HamWXx 3HaHwil 006 HUX CBoHCTBAX.

6. D-ME30HHI

a) O6mue cBOTCcTB A

3HAUCHHA MAcC OCHOBHOIO COCTOAHUSA ICEBIOCKAJAPHOIO0 M BEKTODHOIO
D-mezonos, momywenmmx rpyunmoit SLAC — LBL, csemems: B TaGun. VIIL
HecmoTtpsa na Goabmme Benmduan () B pacmajax, 9TH Macch TOIHO oIpefie-
nfTCA B ete -peaknuax. Meroqura onmcana Dexspmasom 3 ¢ ofcyraeEneM

Tabaxuma VII Tabamma VIII
Macch OCHOBHHX COCTOAHMEI D-Me30HOB Tonu pacmaga D*

8 L JP | Cocras %ﬁeﬁg 3 %\&2]%722' Monu pacgggg, %
0 0 0- cu D- 1863,3+0,9 D#0 > Doggo 5515

cd D* | 1863,310,9 D¥+ s Dot IéZiﬁ)

- —

1t | o | 1= | cu | D* | 2006,01,5 Dtad 2849

cd D*+ | 2008,6-+1,0 Dy 87

OKCHOePUMEHTAIbHHX JAHHHX, NONTBEPKNAOMWX 3HAUYCHNS COWHA H Yer-
Hoctz ans D m D*. Hampumep, yraosoe pacupepenerme DD-map, mabmaio-
RaeMHX B ofmact: P’ (pmc. 21), obmapymmBaer 3aBMCHMOCTh ThHa sin? 0,
KAK M CcJefyer OANATH A 0eCCOMHOBHIX YaCTHII.

9dTa jKe rpynma maMepmia gon®m pacuaga D* (taGa. VIII). Pesyxrprath
cregyor 3 m3 coueTaHHA TEOPETHYECKHX NPEANOJOKeHHH U ompejeseHms
oyTeM HOAroHKE AMOyascoB D m D+ mHaGmiogaemux unpm Ecepy = 4,03 I'aB
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(puc. 22). CmegyeT HOMHHUTH, WTO STH HOJH pacHaja MOJYIEHH TOBOJBHO
KOCBeHHBRIM IIyTeM M ;KeJaTeJbHO NPOBECTH He3aBHCHMOe W3MepeHHe. ITo
MOHeT CTaTh BO3MOJKHEIM B HeJaJeKoM OyAyImeM LpH LIPAMBIX H3MepeHHAX
«Crystall Bally qucao posmmenunx n°

u y opu Ecpy = 4,03 I'sB.

20 T T | E—
6) MaukanwsumBHOE a)
poxxpgenue D
HepaBruo rpynmo#t SLAC — LBL
3aBepINeHk! UCCAeOBAHAS poxRuenui I i
B aTofl obnacty »Heprmit %!. Peaynpra- 0 5 I ]
TH IpencraBiens Ha puc. 23. Kpusas i Fl
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Puc. 21. Pacnpepsenenue DD —-map mo mo-
JIApHEIM yriaaM, HaGmofaeMoe IPYIOIOH
SLAC — LBL B o6xactm $”.

O1eHeHENe BeNWUHHN @& B (yEKIuA 1 -- o cos? 0
umelor stiavesme — 1,00 £ 0,09 (@) u —1,04 £
+ 0,10 (6).

Puc. 22. CnexkTrp mMmmynbcoB D, mamepen-

e rpynnoit SLAC — LBL npn smeprum

4,03 TeB mua D° —» K-n* (6) u D* —»
— K-mtat (8).

CIjIomIHbIe KPHBBIE COOTBETICTBYIOT SKCIOEpPHAMEH-

TAJbHHIM [aHHBIM, & INTPHUXOBHIE KPHBHIE HA

PEC. a) IOKA3HBAKT OTAEAbHEIE BHIAH (IOX-
podHO cM.2%), Tpu nuxa opm 200, 500 1 750MaB/c

COOTBETCTBYIOT DOmAeHmo D*D* D*D- u DD
COOTBETCTBEHHO.

MOKa3bBaeT cedeHUe DOKAEHUA YapMa, HoJydaeMoe BEIYATAHWEM De3yJasTaTa,
JaBaeMoOro «crapoii ¢usmroity, U3 monHoro cevenms. OHa xopomo coBmaygaer
¢ ceyeHmeM D u,.B 9acTHOCTH, mofgTBep:kpmaer ¢ 15%-# TouHocThIO, wTO V”
pacuajgaerca toibKo B DD-roHewdoe cocrosiEme. JTO HOKa HOYTH BCe HAIIH
HOJI@dYecTBeHHHe 3HAHAA o D-me30Hax, Hosy4eHHbe IpuW U3yYeHdd ).
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M3Mepenns MOKasKBAT TaKike, 4To 1)-Me30HBI, BEpOATHO, JOMHHHUDYIOT
B CeyeHMHM 4apMa UPHU BCeX dHepruax. MHl Hcmoiab3yeM NpUBeJeHHbBe paHee
maHHbBe AaA moayuenums oTHocHTenbHBIX (D : F : Ag) cxopocteidl pommeHHs
B e*e -aHHHTHIAIUA, TaK KaK OHW MOTYT ORITh YHaY4HOM Mepoil [Ajs OIEHOK
CedeHHs YapMUPOBAHIBIX YacTul| B Apyrux nponeccax. Ipu Ecpy = 5,2 I'sB
moJHoe cedenme dapma R, = 1,6 4= 0,3
(«Mark Il»)u Ha gomo A, mpuxomguTea

- RV A7) o S e T
0,5AR (p+-p)/0,6R, = 0,15 = 0,04. 2) 7° MIW 5) *
To MHKJIIO3UBHOMY CHTHAJLY fT)g, H3- 08k ° -
. 4 o MARK 1]
mepennomy rpyumoir DASP mpm 4,4
I'aB, M0:KHO OTeHUTH BeJRINIY HIKHE- 0.6 L -
x
Ff‘_ 1 T T t K § D)#._ [_. %¢ ¢ —
41 * ——— yﬂ,}ﬂl/ﬂﬂﬁﬂﬂﬁb/&'- 5
- { 2dp0nsl - J2r - -
28 A \ M 3 b + Jo
] /’ _v_. ‘u’-——--:}—_:"_ 0LL 1 1 s 1 !
olLlsy © 1 0 2z 4 01 3 §
35 40 45 50 45 60 MuowecmBenngems  3apimentsIX

Eoyn T35

Pue. 23. I/IHKJILOSI/IBHOG OTHOINEHE
R = o (D* +D° + D* +D)/20y,
uamepeno rpyunnoii SLAC — LBL.

MHOUTED 2 yuuThBaer GaKT PpoyKTeHUA
map D-Me30HOB W HO3BOJIAET IPOBOJHUTH
npaMoe CpaBHEHHE ¢ IOJIHBIM 4apMHpO-

yacmuy

Puc. 24. MHOKecTBeHHOCTH 3aps-
JKeHHHIX 9acTul, W3MepeHHas Ipym-
mamn LGM u «Mark II» gaa pacna-
gos D° (a) u D* (6).
JaHHbIE IIPEACTABIIEHH C YIeTOM dfipeK=
TABHOCTH MNETEKTUPOBAHHA.

BAHHBIM (AAPOHHBIM) CeyeHMEeM (IITPMXO0-
Basg HKPUBAK), USMEPEHHHIM B TOM JHe
HCITePUMEHTE.

ro mpegexa poau F, paBuoit 0,50y/0gapy = 0,9 (4,1 & 0,9)/11,3 = 0,418 &=
=+ 0,04. Ilpm 5,0 I'sB B DASP ne oOnapy:eHn curHag 1 U yCTaHOBJIEH BepXHAN
npenex oy (5 I'saB) 1,6 u6apu. Bosaukmas ofmas KapTuHa TaKoBa, 9TO OTHO-
merne D : F : A, mopagka 3 :1:1, 9ro wacTmuso 00BACHAET XPOHOIOTH-
“qeCKYI0 IMOCIeMOBATEIBHOCTD OTKPBITHA BTUX TACTHIIL.

B) O6mue sepTH pacnagos D

Ilepsrie usmepernus rpymnel LGW 3% mHKI03UBHOTO pacipefeNeHus IO
qucay nydeil B pacmagax D® mw D+ upoBepersl ¢ 6oabmieit TOGHOCTHIO B Tpe]l-
BaputensHoM anauuse Ha «Mark II» 32 (pumc. 24).

Ilo HOBHM JHAHHKM CpeJHHe MHOKECTBEHHOCTH 3apsyKEHHBIX YaCTHI,
paBabl 2,46 4= 0,14 m 2,16 4 0,16 pgug D° m D+ coorBercTenHoO.

ITH W3MepeHUs HpofeJaHH B 06jacTH AaA CoOHTHE, cofepsRamuX Bep-
muesl pacunagos DO (K-a+u K-n*n+n-)u D+ (K-n*n+). Takme coburma raxme
mawoT nHGOPMANUIO 0 AOIAX PACHAJQB B UHKITIOSHBHEIC KAOHH M B MHKJIIO3HBHEIC
KOHEUHBIe COCTOAHMA. [loNH pPacHajoB B MHKIO3UBHHE KAOHH, W3MEPEHHEIS
rpyooama LGW 3% m «Mark II» 32, mpusemenn B Tadm. IX.

Hnrepecro otMeTnts, 9T0 B 00omx m3MepeHHAX D+*-pacmambl He yKJIaih-
Baorea B 1,5—20 mame nociae yuera 5% Braama or RamanoB (K — m), mo-
naBieHHHX o yray Ha6mG6o.

OxHaxo 5TOT Pe3YIBTAT MOMKET MPOUCTEKATH IIPOCTO U3 HeOlpee eHHOCTH
B JleTeKTHpoBaHuu K-Me30HOB, HOCKOIBKRY CyMMapHEIe [0 PACHAIOB BO BCEX
ciayqaax G6amskm K S0%.

Haubomee sHauMTENBHEIM DPE3YJIbTATOM sBAAETCH HAGONeHWe IPYHOHOMH
«Mark II» pacnagor D°, D* — K+c «<HempaBuapHO#l CTPAHHOCTHION Ha YPOBHE,
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UK, KIPKBA

WuKalo3uBHKe R0JM pacmafos, b (D — KX)

Tabaunma IX

Mona s | Tt I | crenme, %
D0 - K-~ 35+10 564-5,6 5045
K+ 7,9+2,6 7,943
Ko *) 57+26 20+8,5 24+4-8
Bcero 924-28 84+11 824-10
DY > K- 104-7 1744,1 15+4
Kt 646 5,6+2,9 5,7+3
Ko #) 39429 44415 4314
Beero 55+4-30 67+16 64115
*) CnényeT W3 W3MepeHHH pacmaja K} —n*n~ mocae ydvera moam pacmaja B g
npeznoaoennu I' (K%)= 2I' (K?). s

O’KHAJZAEeMOM Bcele[cTBUe HomaBiIeHHocTH mo yray Ha6m66o. O6a skcoepumerTa
OAIH JOBOJBHO HHU3Koe 3HaUeHHe A goxu pacmama D+ — K-X, uto oryact:m
SIBJISIOTCA CJEJCTBHEM XapaKTePHUCTHK HoJYJeITOHHOI'0 pacmaja.

r)AgposHH#K pacmag D

B sxcnepmmenTax, mpoBegenanx rpynnamu LGW 3t m «Mark II» *2 msme-
PEeHB JoJiM HEKOTOPHX BSKII0SHBHEIX pacmafoB D, B KoTopHX poxpaercs
He Gonee ommoro n’. OKoHUATeNBHHE PesynbLTATH cobpams B Tabn. X. ITH

: Tabnumna X
OKCHIIO3NBHEIe AOJNHM afPOBHHX DacmafoB
Mona LGW, % (n(gg;;gpixluzgn‘;éno) Cpensue, %

DO > K-q+ 2,240,6 2,840,5 2,6:0,4
K-K+ — 0,31+0,09 0,314+0,09
ot 0,09+0,04 0,09+0,04
Koqo - 2,1+0,9 2,1+0,9

Kontz- 4,0+1,3 2,740,7 3,0+0,6

K-ntnt 12,0+6,0 6,3+2,2 7,0+2,1

K-ntmtn 3,2+1,1 6,7+1,4 4,56+0,9

Beero: 19,64-2,6

D+ — Kom* 1,5:0,6 2,1+0,5 1,9+0,4
KoK + — 0,54-0,3 0,5+0,3
K-atnt 3,94+1,0 5,2+1,0 4,6+0,7

K-0g+n0 16,4+9,5 16,4+9,5

Kontqtn- 5,1+2,0 5,1+2,0

K-ntatn*ta- < 2,0 < 2,0 .

(¢ rRoadpomnuenToM | (¢ KospPuUnHEeRATOM
mosepus 90%) nmosepusa 90%)
Bceero: 28,5+9,7
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MoOfBl 0TBeualoT ToNbKo mpumepuo 3a 20% xanamos pacmaga D° u D+, Ocras-
mueca 80% coCTaBAAT TIaBHEM 06pa3oM IOJYJIEITOHHBIE pacHafhi, BRIIO-
yapIlue M0 KpaiHelr Mepe 2n°, KOTOpHe BechkMa CJOKHO (HKCHPOBATH.
B mactosmee BpeMsa MBI pPAacIoNiaraeM TOJIbKO BeChMa HOBEPXHOCTHHIMU JaHHE-
mu o pompenum (K*, p)-pesonancoB B pacmamax D. Tak xar »To Kacaercs
gpoueRypst ordopru DE, KoTopas upn-

MeHAeTCA B HEKOTOPHX dKCIePHMeHTAX, Zg ' a‘) L r;*rlz**
OTMETAM. 9YTO OLEHKH posRpenma K*° T
B D+— K n+*n+ Becoma mMaasr (<15%). 5T % .
K cuacteio, «Mark 11y ckopo mposcmmr 10 {, -
curyaruio 32, OQKupaeTcs, ¥TO HW3Me- sk % "} H _
pends  JOMM pacmafa vapMUPOBAH- ., TP -
HBIX 4acTuIl yray0AT Hamle DOHAMaHme & ok ) At
HeNeNTOHBHX caabhx B3amMopeiicT- <R 4 7
puit. CHTyamus, ogfHAKO, YVCIOKHASTCH X 100 ’ .
M3-38 COCYINECTBOBAHUSI HECKOJIBKHX § 75 } -
MeXaHU3MOB pacHafia ¥ HeoNUpefieleH- > s} .
HOCTH B3aUMOJEHCTBAN B KOHEYHBIX § 25k J |
cocroanuax. [las cpaBHeHus ¢ Teope- I Sodag oo b,
TAYECKIMH DACIeTAMH oOdeHb Bajkmo S U o
sHaTh BpeMeHa musuu D°m D+, wrobm § 29| 4) i
DKCIEPHEMEHTANBHO HOJIYYEHHHeE 3Ha4e- = 2| .
HES JoJieH pacmajga MOTIH OHTH Ipe- s % i
o6pa3oBanHEl B CKOPOCTH. JTOT BOIPOC } %
Gymer oO0CYKIOATBCA IIO3KeE. 10t + ‘} )
ITo-BmamMoMy, OpocTeiimme aApoOH- ; B W—i ‘ héo -
HBIe pacnafsl ¢ ABYX9aCTUIHHIMHA KOHEY- & L= s
HI:IME COC'?OHHI/IIIHI\ZI/I mamyT maMm HamGo- /625 i7e3 1863 1983 2105
Macea , M3B /c?

Jee mojesHylo mHGopmanuio. B skcoe
pumerrte rpymns «Mark II» BmemaBHO Pue. 25. Pacupepenemme mHBapHanTHOML

nabmoganoch 3% mojaBieHue pacuamoB Macc B obmacra P, moayYentoe rpyn-
D® > a5t u D° - K-K+ (pme. 25) ToH «Mark IL» I%n—’;{f (J:)‘ (a), Ko™ (6)
1o yriy Ra6u660. Onn I/IBMep}}IOT cae- IInxku B obGiaactu 1863 MoB/c? yKashBaIOT Ha
gyrmoine OTHOmMeHHA CHKOPOoCTeM pacma- pacnagel D® ¢ nOpaBuibHON uaeHTHdMKanue
moB: T' (D® — mwrg+)/T' (D° — K~nu+) = S8rcTavior onyasio. oamod memepHo  mucrmud-
=0,033 0,015 n T (DO — K"K"‘)/ LUpOBaHHOH wacTansl B pacnage D (O - K-n+,
rPe - K-n+) = 0,413 £ 0,030. dro

clefyer CpaBHHUTH C pe3yldbTaTaMW «HAMBHoI» Teopmu 36, 4ro macT oTHOmeHue
cropocreit (tg? 0)-1,07 (dasoBoe upoctpanctso) = 0,054 = tg? 6, X 0,92 =
= 0,046 masa ni-n+ m K-K+ coorBercTBenHo. Pacxomuenre MoxeT OHTH JerKo
yerpaHeHo HeGoapmuM ycioxHeHueM Teopuu 7. K comanenuio, »tm 3ameda-
TeJIbHHIEe Pe3yJNBLTATH He MOTyT GHTH MCHOJAR30BAHH MJA OINpeRejeHus yria
Ha6u6Go B pacnafgax 9apMEpPOBAHHBIX YACTAL, HO OHY MPOCTO MOATBEP;KIAIOT,

YTO OH UMEET BeJIHYWHY, OJM3KYI0 K ORUIAEMOIL.

p)lloanynenrtorHsne pacmagu D

B mporuBomosOMKHOCTE CHTYalUM € AfPOHHHEIME pPacHajaMd, IPOBEPRH
YapMHPOBAHHOIO TOKA B IOJYJEITOHHHX HPOLECCAX OTHOCHTEALHO HPOCTHI,
TaE KaK OIUH M TOT Ke aJpOHHEINA TOK MHOKHTCH HA W3BEeCTHHIH JEeITOHHHH
TOK.

JKCIepPUMEHTANBIIO IPOIEeCC ¢ — Setv, NCCHEeAYIOT, PACCMATPUBAg MHOTO-
JAy4eBEIe dJeKTPOHILEe COOMTHA €= - > 2 — sapascenuse Yacmuysi, KOTOPbIe
BHOHpaoTeA, yTo6H MUHUMASAPOBATE T-QoH, OTHOCUTEHNBHOE CEYCHHE TapMB-
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POBAHHBIX MHOTOJYYeBHIX 3JIEKTPOHHHIX CoOBITHII, RS, KAaK BUIHO 10 TaHHEIM
DELCO (puc. 26) Bemer cef6s mofo0HO aJipOHHOMY CcedeHUi0. Peaynprar He-
MOCPE/ICTBEHHOTO CPABHEHHS € IOJHEIM CeueHUeM PORIEHHA dapMa HOKa3zaH

Ha pue. 27, Tfe MpefcTABIeHH 3HAUEHUS OTHomeHWs R¢/R° upn pasnudmbx
aneprusx. CedeHne 4apMHUPOBAHHBIX aZPOoHOB RC moaygainT B TOM jKe DKCIe-
puMeHTe IyTeM BHYHTAHNA #u3 R (£) coGeituil, MMeOIOIEX MeCTO B «CTapoi
¢usnke», a TarKe GOHOBHX, CBA3AHHLIX C PASHAIMOHHNME XBocTamu T, P, P’
nByX(OTOHHEMH IpoleccaMu M B3aUMOJeHCTBUAMHI HydYHKa ¢ rasoMm. Tak Kak
puc. 27 He BKII0YAeT JAHHEIX II0 COOBITHAM ¢ ABYMS NCTEKTHPYEMBIMHE JIEKTPO-
HamM#, TO OH OHMCHBAaeT BenwamHy 2b, (1 — b,), rne b, = I' (sapm — evX):
I' (vapm — Bce). B mammom ciaygae «gapm»— pasamankie cvecn D, F um A,

’{70'54 L T ! T

e ) 04

broooa 1 25 FF Ak

o2, Y +++++t . 0,3—; | | i

s ‘ 1 A JHUHL EazL ) +H ijml I A

ol g P THY

-0/ L1 I ] I oL 1 | ] i i
3,75 4,00 425 450 475 575 400 425 450 475

fcum 135 LUM 2 135

Pnc. 26. Ceuenme MHOTONYYeBHX TapMMPO-
BAHHLIX JMEKTPOHENX coburuit, RS = o (et

~+ > 2 — sapsuKeHHBE TaCTHUIEL)/Oyy,, 001a-
ctm sEeprmii 3,67 — 4,80 I'aB.

Ot garHHe (DELCO) CKOPPeKTHPOBaHBI O OTHO-

MeHNK ¥ (OHY 0T T M HeuAeHTHOHIUPOBAHHBIX

agpoHHBIX coOpiTuif. TIoOKasaHel CTAaTHCTUYECKUE

OWMOKNA; OHH He OTPAHAIOT BOBSMOMKHYID NIABHYIO

BaBHCHMOCTh CHCTEMATHYECKHUX ommbox («~159%) or
9HEPIUHU.

Puc. 27. OrHOomenue Rg K IOJHOMY cede-
HUI0 YapMUPOBAHHHIX ATPOHHEIX COORITHH
Rc, uameperroe rpynmoii DELCO.

Rg/Rc = be (1 — be)' Ihe HOJs pacmaga be=b
(qapm - evX).

-

COCTAB KOTOPHIX € JOCTATOYHOH CTEHEHBI0 JOCTOBEPHOCTH H3BECTEH TOJBKO
B obunact: V”. IlosTomMy ceiigac TpyAHO chenaTh KaKWe-HOOYAb OKOHUATENbHEIE
BHBOJAE B3 puc. 27. OpHako paccMaTpuBaeMad BedWIWHA b, IPH SHEPTHAX
cBrmie 4 I'sB corsacyeres ¢ mocrosgHHOI, a B o6macTa " HeCKOJIBKO BO3pacTa-
er. Tar xak ma moporax pompgenus F m A, maMmeHenmit He HafaroJaeTcs, TO
DTH YACTHUIHI MOTYT WMeTh CpaBH@MEe ¢ 1) Joam HmOXyJeNTOHHOTO paclaja,
XO0TA, KOAEYHO, UX DICKTPOHHHIH BRJIa] MeHBIIE.

Pesynbrarsl mamepenuit monu pacmaga D — evX npuBemensl B Taba. XI.

Tabauma XI
Honm pacuaza D —cvX

IKCIIEPUMEHT JInTeparypa EClIMv TaB Honsa pacmaga, %
DASP 38 3,99 - 4,08 8,0+2,0
LGW 34 i 7,2+2,8
DELCO 39 p” 8,04+1,5
«Mark II» 32 P 10,04:4,0

Cpenmee 8,041,1
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Yrobn m3be;kaTh HeM3BECTHHIX BRJIALOB OT APYrUX HMCTOYHHKOB dapma,
9TH U3MepeHUsi OrpaHmdmBaloTCA obmactbio Eomm << 4,08 T»B. Cocras «D»
TaKkoB: 56 - 3% D® m 44 4+ 3% D+ B ofmactmp’ u 70 4= 10% D° u 30 =
+ 10% D+ mpm 4,03 I'sB 3 (ato coorercrByer maunmuiM DASP). Basio mom-
HITH, 4To 3HadenmA o(PeKTHBHOCTEH METEKTUPOBAHMA B JTUX UBMEPEHMAX
HOJIY9AIOTCS W3 TPeJIOJNOKEeHNAsT 0 PABeHCTBe HoJeil IIOIyJenTOHHOro pacma-
ma D u D+, Ecanm omm pasamunbl, To goas pacmaga D (8%) me moser 65Th
AHTEepLpeTHPOBaHA KaK IPOCTO cpefiHee apH{MeTHIecKoe Mo D°u D+,

CIeKTp WMIYTBCOB BIEKTPOHOB B MHOTOJYIeBHIX COOHTHAX, Habmlo-
nasmaiica sa DELCO 3° B o6nactn 1", mokasan Ha puc. 28. JTH Pe3yIbTarhl
He CKODPEKTHPOBAHHI II0 OTHOIICHHIO

K 5 eKTHBHOCTH UeDEHKOBCKOTO JlIeTeK- 60 — 11T T T
TAPOBaHUA ¥ K (OHY OT AJPOHHBIX a) - }7{153
n T-NemToHHHX coGutuil. Ilocnemnme — Y
OLPEeIeNAIOTCS U3 JAHHBIX, IOJYIeHHBIX 40 y
B ofiactu p u mpu sHeprmax 3,50—
3,52 T'aB, a Takme IyTeM He3aBHCH- 20
Muix pacuetoB. [locae yuera monpaBoK,
3
80 17 | L L N L E
s 0 s
” 3 5) >
@ (3 77138) < CrHect
JQ 50__ _42‘0/117/ ] o _[7:“;:)//"{5‘/
E + — = agponHsIl S 40+ H7(890)ev,
3 + N
Tal
40t ,{, 4
o 20.—
S 1 !
RN
20+ ++
/"\\ +‘ r- g 7 e o
/:W TN T Y 00 (N O I T W
gL T BT R fend e 0 a5 10 O/F

g 05 10 O/F HUnnynse  anexmpona, I38 [
Hrnynse  snekmpona , I35 fc

Puc. 28. CoeKrp HMIYILCOB BJIEKTPO- Puc. 29. CoeKTp MMIYIbCOB DJIGKTPOHOB U3
HOB U3 MHOTOJNYYEBHX COOHTHI, Ha- pacmazioB B o6mactu Y”, MBMEPEHHEIH TpyIHOil
Gaogapmuxcs rpynuoirt DELCO B 06- .
nacrd . HpuBHe OBIM HOPMMPOBAHH IO HAHHEIM HIDKE
CILIOMHAA KPHBAs LOKABHIBACT MpPENCKA3aH~ 1 T'sB/c M COOTBETCTBYIOT CJIENYIOIAM THIIOTe3aM:
HHH BHJIam oT pacmamoB t (199% Habmomae- a) D - mev (mirpuX-IYHKTHpHaA KpnBas, y*/(n—
MBIX COGHITHIE). IIITpWXoBaA KpUBAas — BCe —b = 80,9/19), D > Key (cmnommHas kpmeaf,
ocTaybHBIE MCTOYHHKH $oHa (24%). ¥/ m—1) = 23,4/16), D -~ K*/(890) ev (mrpuxoBas

KpHuBas, x%/(n — 1) = 53,8/16); 6)  BRIAIEB
or D »~ Kev (55%), D -> K¥*ev (39%) un
D — mev (6%).

CBA3AQHHBIX C YKA3aHHEME dPPeKTaMu, moaydaercs dIeKRTPOHHLIHA cuextp D
(pme. 29), KoTOpHIA CPAaBHHBACTCH € HEKOTODHIMA I'MIIOTE3aMH, IPEJITI0I AT AI0ITH-
MH cIpaBefIuBocTh Mexanusma ['iamoy — Mnuomyroca — Maitann (GIM) mas
HOJyILeITOHHEX pacnajoB. CHeKTp He coTiacyercsd HH ¢ KaKOil M3 OTHeNbHBIX
MOJ[ pacmaja, HO XOPOIIO coraacyercs co cMechio Mol Kev m Krev. Beamanmuet
BKJIANOB, OmpefejisieMEle IIyTeM HOATOHKM, 3ABHCAT OT Pe30HAHCHOH 9acTH
ks-mompl. JKcrpemanbHble BeamauHsl paBHE 37 4= 16% m 55 + 14% naa
K*ev 1 Kev cooTBeTCTReHHO, WM B ClyJae HepesoHaHcHoro Kn-posgerusa, —
(55 &= 21)% nna Knev u 38 4= 19% nna Kev. Maubli BRIaJ oT J7ev 3/ech
BRJIIOYaeTCd W (QUKCHPYETCA B COOTHOMEHMH K IPEANOYTHTENBHOMY IO YIIY
Ka6u660 wamamxy. Takme Mayualdnch BO3MOKHHE BKJIafu KananoB Kmmev,
0 (1280) ev m K** (1420) ev, 1 Bo Bcex Caydasax PesyabTaTH OBLLIM CPaBHUMEL
¢ HYJeBLIM CATHAJIOM.
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7. BPEM{A HHU3HU YAPMA

Cootromenue Bpemex ;xusEE D* um D° mosxer GHTH HcciaeoBaHO LmyTeM
Hm3MepeHH foaelt moayaenTonHoro pacuaga D+ u DY ornensHo. 9T0 BosMoKHO,
OOCKOJBKY HOMUHUpYHOMU pacman ¢ — Setv, mmeer Al = ( m, Takum ofpa-
30M, CYIECTBYeT mOIAPHOe PaBeHCTBO LOJYJACNTOHHHX KaHaJaoB pacmaga DO
n D+, manpumep, I' (D? — K-etvy) =T (D*— K%*v)u I (D% - K'n-e*v,) =
=TI (D* > K-n*e*v,). CuemoBaTelbHO, COOTHONIEHWE BpeMeH JKHA3HU
T(DY):v (D% =bD* > evX): b (D - evX). O peayaAbTATH MOTYT ObITH
MCHONB30BAHK ANA NONYYeHAA abCOMIOTHEX BpeMeH RUsHH, TAK KaK CKOPOCTH

pacmaga I' (D — Kev) mo-
Ta6auna XII  ger GHTH HOCTOBEPHO BH-
CTaTHCTHKA MHOTONYYEBHIX DIEKTPOHHHX COOHTHH  umcieHa % mo aHAJIOTUN

B oGmacrn ” (DELCO) ¢ T' (K — mev) ¢ Maxoit He-

OLIPeNieJeHHOCTBI0, BO3HU-

COORTAA BKIIOYAIOT e 2e 2e +«Vn (K3) Kalomel wus-3a oPJeKToB,
CBA3aHHHX ¢ ¢opMdpaKTo-
pom.

Ha6onaeMeie 1416 21 8 JKCIHePAMeHTANIBHAS

®om 693 4,6 1,8
MeTOJUKa, cIoCOo0HAA ompe-
TeJUTHh MOMHW IOJYJIEHTOH-

Curman wapma 124 16,4 6,2 HHX pacmagos D+ m DO,
TAKOBA:

a) HnaMepeHWe MHOIO-
AYyYEBOTO DIEKTPOHHOTO CEYSHUs IPH ABYX DHEPTUSX C MIBECTHHMYU ¥ pPas-
HEMH coderammamu D° m D+

6) mcmonnzoBaHZe cxefa Markoro B D*+D--cofnrmax Kak cHrHaia
mpucyrcrBussi D uw D

B) comocraBienue co0HTHE N0 agpOHHEIM pacnagaM B obGaacTm ), o,
HaKoHeIl, T) CpaBHEHHe 4aCTOTH HOAB/IeHAA 1-371eKTPOHHHX X 2-5JIeKTPOHHEIX
coOHTHiA.

ITocnenuuit BapuanT upumener K ganauM DELCO (1a6a. XII) B o6macra.

Puc. 30, Ha KoTOpPOM CPABHMBAIOTCSA CHEKTPH SHEPIUH JIEKTPOHOB [JIA
coGoiruit Tuna 1e (Pon BruTeR) ¥ 2e (PoH He BEYTEH), HOKA3HBAET, YTO JaHHEE
IpPerMYIMECTBEHHO COTJIACYIOTCA ¢ TOJYJIeOTOHHBIM XapaKTeDoM pacmafa
D-mezono0B.

Ypmeno mabnopaemux 1-e coburuit, o6ycnosnenusx gapmom (NV.), cBazano
¢ modeil momyientounbx pacnagoB D® mw D+ (b° u b* cooTBeTCTBEHHO) BHpaKe-
HHeM N, = A%20° (1 — %)+ A4%2b+ (1 — b+), rme woHcramTeH A% (A?) —
qucao pacuagos D°D® (D+*D-) mpm maEHO# CTaTHCTHEKE SKCOEPMMEHTa, YMHO-
meHHoe Ha 5PQeKTHBHOCTL HeTeKTHpoBaHuA. {uasa 2e-co6HTHA aHAIOIHMYHOE
BHpamenne N, = A% ATb*?, rme A) m A} BKIIOYAOT HOBHE MOIPABKE
Ha 3Q(eKTHBHOCTD JeTeKTAPoBaHMA. TaKAM 06pa3oM, MH BEIMM, 9TO CYILECT-
Byer mojoca pemeHmii ° m b*, KoTopasA IpmMepHO JuHeiiHa MuA le-cobmmit
I IpUMEpPHO 2IUIMICOUAAJIBHA AAA 2e-cobntumit, PesyinraThl mpuBegens Ha
pac. 31 mnA AByX 3KCTPEMaabHEX IpefHoiosKkeHnl 06 5¢deKTHBHOCTH qeTeKTH-
poBannA. [lamHre moKasHBaloT, 910 Jubo b* < b°, nmbo b+ > b'-- HesaBHcH-
MO OT IpeAmoJ0/KeHEH 06 OTHeIbHHX KaHaJaX NOJYJIeNTOHHOTO pacHaja.
Yro6H OLeHUTH 3HATEHWE THX JAHHEX, OTBETAM Ha Bompoc: «HakoBa BeposT-
HocTh pabaiomeHmsa 21 mam Gomee 2e-cobmrmit, ecam 5 = b+ Iua b° =
= b+ = 8% mnpenckazauHoe wmcao Ze-cobmrmil (Bkmodaa ¢om) pasuo 10,5
U BeposTHOCTH Habmoaenusa Gouee 21 cobuitus cocrasiuger 0,3%. (Itu pacaeTs
mpejmonaramwT Takoe coornomenue K/K*, xoTopoe BefleT K HamboableMy H,
cilefoBaTenbHo, Hamfolee KOHCepBAaTHBHOMY wuHeny Ze-coOmTmil). Ecam Mu
Bo3bMeM b° = b+ = 9,1%, uro Ha 10 Goubmie cpefHEro IO MUPOBOH CTATACTH-
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#e, IpefCcKashiBaeMoe 4mCcio BoapacteT o 12,2, a BepoATHOCTL TOSBIEHUS
Goaee 21 cobmmma — mo 1,3%. [[na cpaBHeHHs, eCaM MH IpeJcKas3bBaeMm 21,

BeposaTHOCT, Habmomats > 21
pasHa, KomezHo, 50%. CuemoBa-
TeJbHO, MaJOBEPOATHO, WTI0 H3-
OBITOR 2¢-COOBITHIH mpefCTaBIAeT
c000f CTATHCTHYECKYI (QIyKTya-
LHI0.

Yro6s pasnuyuTh IBe Iepe-
KprIBawoIguecs obiaacta Ha puc. 31

NCHOAB3YeTCs THCIO g («V»)
B 2e-cobnTmax. Ipucyrecreue K§
le T 1 171 1 _ T

L Cnexmp [ 4
0 L (le-cobomug)_|
s .
g L ]
Q
S
S 6r .
- b N
S 4r .
s L ]
2 — -
S W NN N N O N}
g 4z 04 46 08 140

Hnnynrse 3nexmpona,I38/c

Prc. 30. CmeKTp MMIOYIBCOB BIEKT-
POHOB B MEOTOJNY9eBHX 2-DIEKTPOR-
HHX cobutmax (e*e~ + > 1 — sa-
pKeHHAA 9aCTHIA), HabTomasmnii-
ca rpymonoit DELCO B obmacru ¢”.
HpuBas noKassBaer CIEKTD JapMa,
HaGIofaeMui B 1-2JIeKTPOHHEIX CO-
GHTHAX.

6(0%Xev), %

20

5 0 15
(0" =xev), %

Puc. 31. Jomycrumeie 3maueHHUA mojdeil mMo-

JYJAENTOHHEX pacuaZoB B MHOTOJNY4eBHIX 1e-

u 2e-coGuTHAX B obaactm YP” (U0 JAHEHRM
DELCO).

3alITpuxoBaHHLIE O00JACTH, oOrpaHuYeHHsie =10,

IOCTPOEHH AJIA HIBYX KpaWHUX NIpeanoao:xeHuit ob

afifeKTMBHOCT perucrpauumn: a) Bce D - Kev u
6) Bce D -~ K*ev.

TPOABAACTCA XOTA OH II0 OfHOMY TPEKY, KOTOPHI He MpOeKTHPYeTCS Hasaf
K BephinHe a3UMYTAJbHOH HPOEKIHH.

Hanupe raba. XIII mpepcraBasior co6oit BeposTHOCT HaBMIOACHHA

He MeHee BoChbMHU 2eV-cobnrrmit
opu sagauusx 16,4 wapmmpo-
BAaHHEIX Z2e-COOBITHSAX JJA He-
CKOJBKUX MoZ pacmapma D. Ot-

Ta6anma XIII

BeposaTaocTn HaOIWOACHHS He MeHee BOCHMI
2e-coObITHIT

MeTHM, 9T0 »Ta MHPopMAaIusa He
3aBHCUT OT aGCOTIOTHOTO YMCIA
2e-coOmITHII, TAK KAK CBA3a-
Ha TOJNBKO € YACTHIO, COHEp-
xameit «Vy. CremoBatennHo,
Gonbmmoi curaan or K, mabaio-
maeMbiil B Ze-coOBITHAX, LOKa-
3EIBAET, 4TO a) BKaam or D+D-
seamk @ 6) D+ — Kl*v, sBas-
eTCA BajyKHEIM KAHAJIOM pPacma-

IIpencrkasaH-
MoaH pacmamos HOe MCNo Bepo”ﬁ}’oc“”
2e V-coORITHIE *) o
DD~ — K%wv 7,9 53
K#*%ev 3,2 1,7
DODO — K Eev 1,8 0,05
K*tev 3,5 2,8
*) C yuetom 1,8 coburuii ¢omHa.

na. Hawrouen, oGnegunHAs pe-

synbratH 1e-, 2e- u 2e/2e-manunx (puc. 32), HAXOAUM, YTO TOMK HOTYIIEKTPOH-
voro paduama D® mw D+ <C 5% (c rosddunmentom mosepua 95%) u 24 + 4%
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COOTBETCTBeHHO. B 3THMX mpeABapuTeIbHHIX 3HAYEHHAX YYTEHH CHCTeMaTH-
geckne HeoupeneresHoctn, Hampumep, B Kev m K¥ev. [lammme rpynms
«Mark Il» Taxme yrassBaoT Ha Goasmee 0 cpaBHeHmIO ¢ D° 3Hagenme moxm
noayajiextpornoro pacuana D+. IlpexsapuTensHable naMepeHEs, HCIOIb3YIOMAe
cobpitsa B obmacta ¢’, mator H° =52+ 3,3% um bt =16 £ 53%. Im
U3MEepPeHHs CcorjacyoTca (cM. pme. 27) ¢ TeM, 4TO HHKIIO3UBHOE POMIeHHe
B obmactm 1", rie moas D+ B cMecm MaKcHMaJbHA.

Pesyapratsl mojpasymeBaior, uro D+ jKuBeT B HECKONLKO pa3 JoJbime,
gem DO mo pmammeiv DELCO 7 (D+)/t (D% >4 (c xoaddunmentom moBe-
pusg 95%) [eiicTBuTeapHEC BpeMeHa JKU3HM MOTYT OBITH oNpe/leleHE M3

i\/o T T T T T

BN

%

¥

X VN 26, -

~ 2 2

N \

] 1 1 G ) %&«. br:

a 5 10 15 20 25 30

S( T Xev), %

Puc 32 O6macTm BOSMOKENX 3HAUSHHI [ojieil IOLyNeNTORHHMX pacmagos D° m D*, ompe-
neneEnne rpynnmon DELCO.

pacuetoB T (D — Kev) = (1,4 = 0,3) 10! ¢~! B nNpenmoNOKeHHH, HUTO
Kev/Xev=454+24% (uto coorBercTByeT HpefenaM, yKasaHHEIM HMIYJBCHHIM
pacmpenienennem B le-cobmtmax). Ilo pamnem DELCO t(D°) << 3,5-10'% ¢
(¢ xoapdmmmenTom pmosepma 95%) m T (D*) = (8 & 5)-10-1 ¢. [lonobuasn
pasHENA BO BpEMeHAX JKU3HU OOHApy/KHBAaeTCA NPAMBIMH HaGIOIeHUAMY
B 3MYJBbCHAX M Ny3HpPbKOBHX Kamepax *'. Ha ocHoBanMu MHpOBO# CTaTHCTH-
KH — OKOJO MNIORWHKl COOBITHIA B KamIoM Kiacce — CpefiHee BDeMA KH3HA
HeHTPATbHHX YapMEPOBAHHHIX uacTul oOKasmBaercs pasuemM 1,0.1071 ¢,
TOTHA KaK [asA 3apmmenunx —5,3-10718 c.

Habaopawmeecsa pagnuune BpemeH ;kusHdg D m D+ rosopnT o ToM, 4To
IpocToe IpejcTaBieHye 0 HeJeNTOHHHX PaclajiaX, B KOTOPOM KBapK-«COEKTa-
TOp» He UTDaeT CYMECTBeHHOH poJM, HeKOppeKTHo. TaKo#f mONXOAX mOApasy-
mesaer I'y; = k., Toria xak mamepenuss DELCO nokasmBaior, uto 'y, >
> 5,3I'k1 (c xoodPumumentom moBepus 95%).

Heroropsie aBTOpH 2 paHee 0TCTaWBANM Ty BO3MOMKHOCTH, OCHOBHBAACH
Ha paccmorpeHE: Aoieit pacmaga D° m D+, ocoGenHO ¢ KOHEYHHIMH COCTOA-
HOAMHA, copfepskammmu K.

.

8. 3AKJIOYEHHUE

WsyueHme T-7eNTOHOB ¥ YaPMEPOBAHHEIX YaCTHI, HMKOEM 00pasoM He
3aKOHYEHO U B JadbHeimeM ME GymeM Goablne mMojaraThCAd Ha JAaHHEE O e*e-
peaknuax B »T0# ofmacTm pHeprmi. IlenTpansHEIMH BOUpOCaMH, HpejCTaB-
IAOMUMEA 0COCHE HMHTEpec, SABJIAITCA:

1. Hackonpko TouHO cobdiofaeTes € — W — T-YHHBEPCANBHOCTH? ITOT
BOIIPOC HCCHEAYETCs IyTeM W3MepeHHil yCOBepIIeHCTBOBAHHEIMU METONAME
BpeMeHM RU3HE T, V — A-TOKa, MacCH vy U PeIKHX MOJ pacmaja.

2. Yroa Kabu66o B pacmagax 1. Jlerue Bcero ompejienuTs €ro, H3MepaA
ornomenue K* v./p~v..

3. XapaKkTepHCTHKH MHOTOJYYeBHX pAacmajoB T, 0CO6EHHO MONH «A» v.

4. Bemmamuu R (¢ ToyHOCTHIO 2%) BHme W HUKe LOpOra pOKJEHHA
qapMa. v
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5. CoCToAHUA JAPMOHHSA 1), 1e ¥ 1P;.

6. HonprBepsmennsn mabmwonenuii (DASP) F-mesonos u nsmepenmit ux
CBOMCTB.

7. NaentuduKamada caegyomUX 9apMEPOBAHHBIX OapHOHHEIX COCTOAHHMI
H W3MepeHHme Jokeil pacpajga, ocoGeHHO s NOJYJIeNTOHHHX pacliajioB, Tak
KaK OHH MOTYT OKa3aThCd BAKHHIM HCTOUYHMKOM IPAMHEX JeHTOHOB B APYIUX
B3aMMOJeHCTBHAX.

8. Namepenne yrna Hadmb0o B pacmafax wapMUpPOBAaHHBIX YaCTHI[ IO
ornomeHuio cropocreit I' (D+* — mletve) : I' (D — K +v,).

Buepepu eme muoro paGoTsl, u oHa CcTaHOBUTCA Bee TpyAHee. Hanpumep,
npu W3MEDPeHHAX, cBAsaHHBIX ¢ D-mesoHamm, moTpebyoTcA ToABl, WTOGH
YMEHBIIUTH BIBOe THNMYHLIE cTaTucTudeckue omubku. Ilpm ynaue pabora
MOMKET YCKOPHUTHCA 3a cueT BHIGOpa UPOAYKIWBHON o6nactd Eqmy 1 Bo3MOIK-
HOCTell yBeJIWYeHUA CBeTUMOCTH. K CiHM pesyabTaThl, HOTYYeHHBIE B UCTEKIIEM
rogy, paccMaTpmBaTh KaK HEKOe YKa3aHume, TO ME MOJKeM OKHIATH elme GoJbre
HeosRUJaHHoCTell — masie or [-Me30HOB, ¢ KOTOPHMHE ME Haumboiee XOPOIIO
3HAKOMEL.

f pan Beipasure Gaarogaproers Yapassy Bpayny m lsory Ilunacy sa
roCcTenpuuMcTIBO Ha KoudepeHIHE, opraumazoBanuoi JlaGopaTopueit um. Dep-
mu. Hpome Toro, A xouy nobaaromaputh skcmepumenTtaropoB DORIS u
SPEAR 3a obcymaenne ux HeonmyOawkoBamubix nannbelx. Haxomer, a rayGo-
Ko Gmaromapen MouM KoiureraM no corpymumdyectBy B DELCO sa mx odens
OpUATHOE W HoJe3Hoe [ paboTh 06LecTBO.
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