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cojliep>KaliHe AaHTHIIPOTOH H AHTHHEHTPOH,

ObUIH cHHTe3HpoBaHbI B 1965 rony

(Leiderman u ap.) B EBponerckon abopaTopun p H3HKH
9JIeMeHTaPHbIX YaCTHI

(CERN, KeneBa, llIBefinapusi) 1 BpykxefiBeHcKoH
HaHOHAJIbHOH J1abopaTopun (CIIIA)

3aTem sigpa aHTHrenHsA-3
(JxBa AaHTHIIPOTOHA H
AHTHHEHTPOH) H
AHTHTPHTHS (AHTHIIPOTOH H
JIBa AHTHHEHTPOHA) ObUIH
cuHTe3HpoBaHbl B 1969 rony
10. llpokomkuHbIM H ap. Ha 70-
I'sB npoTonHOM ycKopHTelIE B
HucTuTyTe (h H3HKH BHICOKHX
sneprud (IIporBuno, CCCP)
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b5 dzjWides2 Y 5CO0 fedudde MM jMmisekzjls g

1) Ldzj 9 lstdtsdzdaj F stesdzdzly,y dzd 2Isted dzts (3
2) i3é)s df (B tsdzdztsy  Jzj 2 sted dzs (3
3) -ddgdst)dz -t Qs tc dydzts (3
JlenroHHBIN 3apsia
Yactuma | Macca, M3B | Bpems xu3uu OcHOBHBIE MOJIBI pacma/jia
Le Lu L:
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Vi <0.19 CTtaOuiIbHO 0 +1 0
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e 0.511 >431023 JIeT +1 0 0
W 105.66 22-10°%¢ 0 +1 0 evy
. 1777 29-10° ¢ 0 0 +1 aIpOHBI + ¥, WV V, eV V¥
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Joseph John Thomson
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\ Robert A. Millikan

(1868 1953)
- paBHOMEDHOE 20, Nonea 1 - lf . 1923
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l AtH] BT kO fdzkzyj dz o O dz
sCOLT 9 0Odzinw CtcOIlsdzr d3d tsH dzts?

vOCdd3 sBteOL A B dzts + C M J to (|
LOBmMdmMEtc] IlsdzOW 9 J dzd yq

I Mmetj?2 1 tBJ dJRIEC 52 [tafjozdrd ¢ J
1.5924(17)1 10 1§ dz

l 2014 ¢etHEZ MudlOodtsi: , ylsts |L
1.602176565(35) 10" 1 § Iz dzts dz
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2.2. CdzjShtetsddats) dzj 2lsted dzts

Li2tcddsts BT dzts ftojHMSOLOds o 1930 ¢&. I\ &g
dGzj ftojtor odzg 2 Mt j S lsd i i S, tc Suilss®  shdsj Mls j| /0 @4 C Is te
ftodtc®My OHj o' dzjlsOjls dzgj dagjshOw L Otew HO/AOMIsdYC
ftcOClsdujmMsd doj tjedmsiedtekj GOW B Ydzf Hjlsj gl

lfjweor j MmMEhjmsotsoaOdedy dzj 2lsteddzts B dzts HBEC OL Odzts
s. stkzt dzO.

) sMCtd Ck dzj 2steddzs dzj EyOflsekjls ® Heokn MO &
L dzj ClstesBOG dzgdIsdetsdg) , ks o jteswisdsfils! jets oL Od Bt
pf ol eses OVie)E = (1.9£0.4)10™" em’/T5B

o( Ve )/Ey = (1.540.3)107* eM*/I 3B

o(vee) :o(vee) i o(vye) =6:2.5:1

od ud dzd J

wjujdzdj cokeBCH dzj f ke SN 7, to G Mdzdaizsdz0 doH ho!
o(viN — uX)/E,=0.6-107° cm™/I'3B,
o(vuN — 1 X)/E, = 0.3-107" eM™/I5B

[ datsh jdedj Mjyj ded?2 dzj 2IstcOdz' dzf =« IbtsCtse € Mmj yg dad

o(vilN — v X)/o(viN — n'’X) = 0.31
o(vuN = ¥, X)/o(v,N — 1’ X) = 0.4 26
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1995 Nobel Prize A F. Reines

Frederick Reines (left) and Clyde L. Cowan, Jr. with the control equipment
used in their first tentative observations of the neutrino at Hanford, Washington,
in 1953. Their definitive detection of the (anti) neutrino was performed at Savan-
nah River, Georgia, three years later. (Courtesy General Electric Co.) 27
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C.Anderson & S.Neddermeyer

Fi1. 12. Pike's Peak, 7900 gauss. A disintegration
produced by a nonionizing ray occurs at a point in the
0.35 cm lead plate, from which six particles are ejected.
One of the particles (strongly ionizing) ejected nearly
vertically upward has the range of a 1.5 MEV proton. Its
energy (given by its range) corresponds to an Hp=1.7 X108,
or a radius of 20 cm, which is three times the observed
value. If the observed curvature were produced entirely by
magnetic deflection it would be necessary to conclude that
this track represents a massive particle with an e/m much
greater than that of a proton or any other known nucleus.
As there are no experimental data available on the multiple
scattering of low energy protons in argon it is (lifﬁ(‘u‘ll to

e~

Phys. Rev. 50 (1936) 263

N

FiG. 13. Pasadena, 4500 gauss. A complex electron
shower not clearly defined in direction, and three heavy
particles with specific ionizations definitely greater than
that of electrons. The sign of charge of two of these heavy
particles represented by short tracks cannot be determined,
but the assumption that they represent protons is con-
sistent with the information supplied by the photograph.
The third heavy track appears above the 0.35 cm lead
plate where it has a specific ionization not noticeably
different from that of an electron. It penetrates the lead
plate and appears in the lower half of the chamber as a
nearly vertical track near the middle. Below the plate it
shows a greater ionization than an electron, and is deviated
in the magnetic field to indicate a positively charged
particle. Its Hp is apparently at most 1.4X 105 gauss cm,
which corresponds to a proton energy of 1 MEV and a
range of only 2 cm in the chamber, whereas the observed
range is greater than 5 cm. A difficulty of the same nature
was discussed in the description of the previous photograph.
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Table 2. The status of the A resonances. Only those with an

N overall status of ##+ or ##++ are included in the main Baryon
Summary Table.

Status as seen In

Status
Particle J¥  overall tN° 4N Np No Nw AK EK Np Ax

!HH* ST T F

A(1600) 3,’2"_ Bk ok kR 0 * -

A(1620) 1/27 s sk sors T R,

A(ITO0) 3/27  skdk wdoksk sk b ek ok

A(1750) 1,’2-'_ * * 1

A(1900) 1/27 =« *ok s d wk ok ok

A(1005) 5/21  shrk  wprn wopnn d T,

A(1910) 1,’2"‘ sk ddkk R o * " ok

A(1920) 3{2"‘ T T T T I #* - Data Particle Group
A(1930) 5/27  sre s August 21, 2014
A(1940) 3/27 =« * ok F (seen in Amn)

A(1950) 7{2"’ Bk Rk ook 0 I —_—

A(2000) 5/27 =+ r .

A(2150) 1/2 = * b

A(2200) 7/27 = * i

A(2300) Q,'rﬂ-'_ ok *ok d

A(2350) 5/2 = * d

A(2390) T,‘r2+ * * e

A(2400) 9/27  #x *ok n

A(2420) 11727 srex wrxr #
A(2750) 13/27 #x %=
A(2050) 15/27 w+ %

< =+#+ Poastence is certain, and properties are at least fairly well explored. ™

e Fxastence 15 very likely but further confrmation of quantum
numbers and branching fractions is required.

ok Evidence of existence is only fair. 47
* Evidence of existence 1s poor.
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3.3. wlteOdzdz’ j yOMmlsdyr

B tegenue 10 1et, mocaezoBaBmMX 32 OTKpEITHEM MHOHA B 1947 roay, B pesyiasrare
H3VIeHHI KOCMHYECKHX JTy4eH H 3KCIIepHMEHTOE Ha YCKOPHTEIAX Ta0/IHIa JaCTHII Hada1a
OBICTPO IMOMOIHATHECA HOBBIMH YaCTHIIAMH. 32 3TO BpeMA HX OBLTO OTKPHITO cEhime 30.
[TepebIME H3 OTKPBITBIX YaCTHII OBLTH K-ME30HBI HIIH KaOHSBI, 9acTHUEI ¢ Maccoi ~300
M>5B. 3arem ObuH OOHapyAeHB! TEKeIbIe 9acTHUE! /A B 2. bel1a 00HapyXeHa CIpaHHas

OCOOEHHOCTH BHOBb OTKPHITBIX JaCTHII - OHH POKIATHCH IapaMH, XOTA He OBLTH JacTHLICH
H aHTHYACTHLICH.
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® d34 L 5oz cosmic “. r:_f
ray ' po~

HzpectHo 4 pazmuunex K-Me30Ha ¢ NpHMEpHO OJHHAKOEBIMH MaCCaMH.

K (us), m(K") =493.677 MaB;

K'(Us), m(K") =493.677 MaB;

K'(ds), m(K") = 493.672 MaB;

K(ds). m(K") = 493.672 MaB.

Taxk xe xax u n-Me30HsI, K-Me30HEI HMeroT cnuH J = 0 B OTpHIATeIEHYIO 9€THOCTE

PK".K.KLKH=0
OCHOBHEIE BapWaHThl pacnaia AnA K

1 ;_.',-l_I.—'p (NenTOHHBIA, KO3AMMUUMEHT BETBNEHMA BR = 63,55(11)%);
a1 7Y (anpoHHbiil, BR = 20,66(8)%);

Tt (anponHbii, BR = 5,59(4)%);

?TDE+L'E (NONyNENTOHHLIA, BR = 5,07(4)%);

w0 #4' v, (monynenToHHbIA, BR = 3,353(34)%);

?T-l_i'Tﬂ?TD (aApoHHBIA, BR = 1,761(22)%).

N
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CIJE,I[H BHOEL OTKPBITBIX CTPAHHBIX HACTHI OKA34/ITHCE HACTHITBL, HMCHOIITHE MACCY IIOK0A
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BOted (EdefZ ¢ d §f J tots def

YofMlsd ye=-iis MBI Pdedasmekd s slsS ' Is

MOEOC Is | tednlaC i) tc s dats

Yactioa Keapropri Macca, Iﬁperrﬁ{ EMZHN CroHH- OcHOEBHEIE
COCTaB e (cek) I YEeTHOCTE, MOIEI paciaga
(MsB) mupHHEA (MaB) H20CTIHH
ey
¥ uus 1189 0.80-107" 1/27(1) pr. o
5’ uds 1193 74-107% 1/27(1) Ay
p dds 1197 1.5-101° 1/27(1) o
A uds 1116 [ 2.6-107"° ) 1/27(0) pr, o




l sstcOwV tsMtse j dedetsmis! f so j i g tdedzv h s tc © tzgiztz R
]l tjLikzdz O] ttOMfOHO MlsteOdzdzr = YyOMmMlsdy B S
Mddz: desoL O dBsH j 2 Miso-Hfsdiisefiyy OMAzEYztsdzr , f 51 Ist
ot BB Y dL dzd MlsteOdzdzr » YOMIsdy H sdrfydzis i d2Plg 'L C
~1010f) CsC OL Oz g O Isggds dzy dzOB 55 Bd d3tsH j.2 Mise d W

M.l'enn-MaHH (H.n.1969) u K. Huwugkuma BbicKasanu npegnonoXeHue, Yto CTpaHHas

HacTula ABNAETCA HOCUTENEM HOBOIMo KBaHTOBOIO YUCITay, KOTOpoE ObINO Ha3BaHoO
CMPaHHOCMbBHKO S.

KBaHTOBOE YUCIO S MOXET NMPWHUMATb 3HadeHua -3, -2, -1, 0, 1, 2, 3 n onpegenaeTcy
KBApPKOBbIM COCTAaBOM afpoOHOB

s(K™K") =+1, B
s(A, 252 2 K KH=-1,
s(=, = =% =22, s(QQ) =-3.

4 56 dzOMtsiAssls dzts M j deff® 2O, d P dH Y d BW H s tc O dzdzts
Q=1,+Y/2,
CGHdd j LYt +c+b+t j Mis! MEzBRBO CoOdzstsor
B-B Oted tsdadzts js - i § g @xtiedats-fipls|'Otc ts 0 O dbdtiom, t-top,,
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1 J MsnteOug) zdphis® My OH O~

1 j2560d d j OdK L sde Ko dzw s Isfyw yOMmisdyj2 d ¢

[ Hd dzfls o § elzeizl | d B4&ts |s & tOds dzd y BOd K| vW-1 Isfsls to O dzdzs f
S(%=1,S(®%’)=-1, (! scidzOsdtEds o jHiEzl MjBw o M
oL OdBsHj 2flse dd

1 Of ted BYdpj, L sdzr dseclzls tsBtcOL SO 9 Ols! MV
T +p —>A+K°,As=0,
B TO BpeMA KakK 314 K’-MezoH0E Takas peaxkiHa 3anpemeHa
x+p P A+K°, As=-2.
K’ B CHIBHEIX B3aMMOAeHCTEHAX MOI'YT OOpazOBBIBATECA B PEAKILIHH

T +p —n+K°+K°
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K(t) [KL(t) Ko ®].
KL(t) KLexp[ -Et/B-2pt/2].
KS (1= KS exp[-1Et/ A-Ast/2],

K(0)=K",
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K >=

0
| KL »=

OTECHYANOT JaCTHIAM C PasJIHYHBIMH MaCCaMH H CPEIHHM EPEMCHEM KH3HH:

m(K’) = 497.67 MsB
w(k9)=52-10%c,
(KJ)=09-10"c.

OcHOBHEIE KaHATEI pacraga Kg

B npupoge cymecTeyeT ABe THHEHHO HE3aBHCHMBIE KOMOHHALIHH COCTOAHHH Klﬂ H K‘sJ , KOTOpBIE

0 WA 68.6%.
CP=+1
Ks = 00 31.4%
OcHOBHEIE KaHATEI pacrajga KE
7’ 21.1%,
g0 T T 12.6%
= TR Vem pve 27.1% CP=--1

me ve.meve 38.8%

PaznocTs Macc KE H Kg

Ecm

m(K?) - m(g ) =(3.491 + 0.009)-10™* MaB.

CP-mmapHaHmocn HMEET MECTO, MOXHO CYHTATh.

Ke>= R])> |R]> = |KR)>.

Oxanaxo, B 1964 r. 0bU10 00HAPYKEHO, UTO CYIIECTEBYET Majdasd, HO KOHeYHad BepOATHOCTh pacnaja:

F 1 112

F y 172

RY=x txi.

T(E; —»ntn)

= (2.03+0.047107,
T(E; —all)

e > its)

1 4 2stcOdzt dz" §

¢ Ofs dz- ) fiaBdgjzIS

(1K >+ KD >)

TOe €] H &7 - MATEIE KOMILTEKCHEBIC THCIA.
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[BtIcOLBoOdzedj] d tOMf OH MlsteOdedz" = YOMlsdy k1 tcO9o dz

3akoH coXpaHeHHA CTPAHHOCTH

B CHIBHEIX H 3[IeKTPOMATHHTHEIX B3aHMOICHCTEHAX
CTPaHHOCTE coxpamgeTca As = 0.

B c1adeIX B3aMMOIeHCTEHAX CTPAHHOCTE HE H3MEHISTCA
HITH H3MeHAeTCca Ha equEHIy As =0, 1.

Clts ftsLotdzdddzts tBi WwidzedIls! d f Otedaetsj tetsy H
mMddz deglse s oL OdABIsHJ2MsodYy d BB his) o9te]
fesdMABSHWh jes L O Muyl mMdzOBtSEts oL

Hzocnun COXPAHHETCH TOIEKO B CHIBHEIX B3AHMOJeHCTBHAX. B JEKTPOMATHHTHEIX
EEEIIMH,]EIH!ETBIIHI COXPAHAETCH MpOeKIHA H30CIIHHA.
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" A
3.4. uvdzdlsOtedzOW fyd BBy Isted W

Bce craOGunbHbIe aApOHBI U HHU3KO JexXalllye Pe30HAHChl MOIyT OBITH pas-

MellleHbl 1O YHHTApPHbIM MYJIbTUIIETaM, YI€Hbl KOTOPbIX o6najaroT
OOHHM H TeM ¥Xe CNHHOM, YeTHOCTbIO H OapHOHHBIM YHCJIOM: OKTY-
mier Me30HOB 0-, okrymiaer GapuoHos 1/2*, nekynaer 3/2+, HOHy-
nJeTbl Me30HHBIX pe30HAaHCOB 1~ u 2* u Hekotopble Apyrue. He 06-
Hapy»KeHO HHM OHHOH 4YaCTHLbl, KOTOPYIO B NPHUHIHIIE HeJb3A OBbLIO
6bl MOMECTHTb B OOUH M3 YHHTAPHBIX MYAbTHIJIETOB He OUYEHb BhI-
COKOH# Da3MEepHOCTH.
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SU@) fd dscs s ted v

Bnepsbie 1uectuyrosibHas aumarpamMma Juis  OapvMoHOB Oblja
nojiyuena B Havase 1961 r. l'enin-Manom u HeiimanoM. B 3to0
BpeMs ObLIO H3BECTHO CEMb [ICEBJOCKAJSAPHBIX Me30HOB. Yepes
nojiroaa ObULIM OTKPBITHI BOCEMb BEKTOPHBIX ME30HOB. A elie
4epe3 MoJroAd Obl1 OTKPBIT HEAOCTAIOUIMH BOCBMOMW NCEBIOCKAIISAD-
HBIH T)-ME30H.

Tpuymbom SU (3)-cummerpuu Obi1a paciuudpoBka TpeyroabHOMR
qMarpaMmel Juis DApUOHHBIX a/JpOHOB B cocTOosHMM 3/27. OceHbro
1962 r. 6bIIO M3BECTHO NEBATH AAPOHOB ITOrO THIA, KOTOPBIE
Ha TUIOCKOCTH T;, § 00pa30BbIBaJM MpPABUIbHBIH TPEYroJIbHUK
0e3 HMXHEH BepiuuHbl. B ciywae cnpaseummBoctu SU (3)-cuMMmer-
PUH JOJDKEH Opiy1 CYLLECTBOBATHL JECATHIH aApOH —Q  -r'UNEpOH.

B wawane 1964 r. Q -runepon Obu1 OoTKpuIT B BpykxeiiBene
C TIOMOWIBLIO IBYXMETPOBOH BOJAOPO/JHON MY3bIPHLKOBOH KaMephl,

0bsyyeHHoH K -Me30HaMH ¢ uMmnyabcom 5 [B/e.

. -~ yoe +e”
T |
- ) O LKL KO Q- P o
R 4p28"+ K" +K l.=o | - yoe +e”
L./\O — p4+T .

Kﬂ

g
|l
|14 g
“I 7.~
\li&°
\//—_N
-

My ~(1672,440,3)M3B

(0,82+0,03)-10 10 ¢

B 1969 r T'enn-Many ©bl1a npucyxiaeHa Hobescpckas npemus no pusuke

3a maccu(bm(aumo VICMCHTAPDHBIX 4H4CTHL.
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