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JIuHenHbIe TPaeKTOpUU: pedxeBCKue U paguanbHble
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m° (J)= mg +a'd —  Tpaektopun Pepxe (nuHeiHbIe)

m*(n) = u: +an —  PapgmanbHble Tpaektopun Pemke



W, GeV?

W, eV

W, GaV*

Jlerkue HecTpaHHbIe Me30HbI B Particle Data

CRYSTAL BARREL (1.9-2.4 I'aB)

A.V. Anisovich, V.V. Anisovich and A.V. Sarantsev, PRD (2000)
V.V. Anisovich, Phys. Usp. 47 (2004) 45

D.V. Bugg, Phys. Rept. (2004)
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YOBoeHue psaaa TpaekTopun.

L=0 (S-wave): J=t1=%+1% =1

qq
L=2(D-wave):J:[H:2_1/2_1/2:10 s o+
L q C—I M2, GeV? G D M2, GeV?
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JIMHeNHble TpaekTopuMm: ﬂfg — a(n+Db)
MpnbnuanTtenbHo
yHUBepcarbHbIn NHTepcenT 3aBucut

HaKJI10H OT KBAHTOBbIX YUCETS]



Ha ckonbko JKCNnepumMmeHTaribHblie AaHHble COOTBETCTBYHOT NpeaAckKa3aHusam aTon

KapTUHbI, TMNMYHO AaBaeMoMn AyanbHbIMU amnnutyaamu tuna BeHeunaHo n mogensamu
aAPOHHBbIX CTPYH?

CnekTtp amnnutyabl Aogemonno-BeHeunaHo-BanHbepra n akcnepumMeHTanbHble AaHHbIe
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CnnoLuHble NMHUN — PO-ME30HHbIE TPaeKTopumn
[MYHKTUPbI — NU-ME30HHbIE TPAEKTOPUM

BblkonoTble TOYKM — NpeackasaHus

3akpalleHHble TOYKM — SKCNiepUMeHTanbHble AaHHble
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S. S. Afonin, Ezperimental indication on chiral symmelry restoration in meson spectrum,
Phys. Lett. B 639 (2006), 258-262, [hep-ph/0603166]



D.V. Bugg, Phys. Rept. (2004) Four sorts of meson

D.V. Bugg.
Queen Mary. University of London. London E14NS. UK

abstract An extensive spectrum of light non-strange qq states up to a mass
of 2400 MeV has emerged from Crystal Barrel and PS172 data on pp —
Resonance — A+ B in 17 final states. These data are reviewed with detailed
comments on the status of each resonance. For [ = 0, (' = +1. the spectrum
is complete and very secure,

All observed resonances cluster into fairly narrow mass ranges (1) 1590-1700
MeV., (11) 1930-2100 MeV, (ii1) 2240-2340 MeV. These ‘towers’ of resonances
are 1llustrated m Fig. 4.
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Fig. 4. Clustering of resonances in mass.
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Particle Data

+ Crystal Barrel

OcobeHHOoCTU:

1. BbIpOXOEHHOCTb NO CNUHY

2. Cncremarumyeckoe

nosiBfeHne pe3oHaHCOoB

6e3 BbIpOXOEHHbIX NApPTHEPOB

MO YETHOCTMN => B CIMEKTPE HET

acUMNTOTNYECKOro BOCCTaHOB-

NeHns KnparbHON CUMMETPUU
SU(2), x SU(2)r

3. OKBMANUCTAHTHOCTb
KInacTepoB

4. CooTHOLLEeHNne
MZ(J,H) ~J+n
HE OMMUCbIBAET CNEKTP

S. S. Afonin, Light meson spectrum and classical symmetries of (QCD, Eur. Phys. J. A 29
(2006), 327-335, [hep-ph/0606310]
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PHYSICAL REVIEW D 77, 034002 (2008)

Highly excited mesons, linear Regge trajectories, and the pattern
of the chiral symmetry realization

M. Shifman and A. Vainshtein
William I. Fine Theoretical Physics Institute, University of Minnesota, Minneapolis, Minnesota 55455, USA

M- GeV A1=0,P=+ (f, S=1) (h,S=0) * I=1,P=+ (a,S=1) (b, S=0)
¢ 1=0,P=— (v,8=1) (7,8=0) H I=1,P=— (p,S=1) (7, S=0)
6
Th 5
“,, Ip a f,),.)a_'rpjh j;
é 3 hﬁb' p s -s+r * T§ ] S A
s “’§1 “Jé a, -
. L
n [ ] @ f T JA’ al™
: A a
4 ?},: o o + f b, tu_,:;m‘l ’ maps *
n
y p »
L VA . T, % )
3 A0 Y | w, F3
& s f- 2
. I
T Al x 1 o
I b, a2
3 ﬁ ; Ah"* i A
ay
: o @ p
] *u ‘m
’.7!
0 J
0 1 2 3 4

10 Conclusions

This article grew as a continuation of the ongoing heated debate in the literature
regarding asymptotic symmetries of the meson spectrum in QCD [2,5-8,25, 33,37,
46,47], and numerous discussions of this issue at various conferences. At an early
stage we believed that ySR could be natural in QQCD. Further more careful studies
made us change our minds.
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Meson M (0) M(1) M(2) M(3) M(4)
= 135 1300 £ 100 1812+ 14 2070 £ 35 2360+ 25
7 1204 + 4 1760+ 11 201073 2285+ 20
w 78265 +0.12 1400 = 1450 1670430 1960+ 25 ?;ggigg
e o 1900+7 2110+ 35
P 755 +04 1459+ 11 1720+ 20 2000 +30 2965+ 40
fo 1200 = 1500 1770412  2020+38 2337+ 14
ag 1474 + 19 7V 2025 + 30 ?

a 1230+ 40  1647+22  1930°3%  2210'5S
fi 12818 + 06 ? 1971+ 15 2310 + 60
hy 1170420 1505+20 1965 +45 2215+ 40
by 12205+32 1620+15  1960+35 2240+35
. 1034 420 2240+ 15
f 12754+ 1.1 163846 BOLii0 GeEEi

14 h D2 R ;
a2 13183+ 06 1732+ 16 ;gg i ,jg ;,1,;2 i ;g
T2 16724+32 2005+15 2245+60
™ 1617 +5 20304+ 16 2267+ 14
D 3 144 |4
ws 1667 +4 1945 + 20 :::j;; i g

. +50
25 16888 +2.1 1082+ 14 ;gggfm
wa ? 1975420 2105 +30
7 ? 1040 + 40 2225+35
2 2048 +8  2303+15
as 2031 +12 2275+35
hs 2025 +20 2275+25
bs 2032+ 12 2245+ 50
as 200573  2255+40
fa 2018+6 2283+17
ws 2250 + 30
P4 2230 + 25
e 2250+ 15
T 2328 + 38
ws 2250 + 70
o 2300 + 45
M = 780 1325400 1700+ 60  2000+40 2270+ 40

NHTepnpetaumnsa?

Table 2: The masses (in MeV) of light non-strange mesons used in the analysis of Ref. [20] (the data were
taken from the Particle Data, the issue of year 2006, and compilation [18]). The resulting averaged masses
for each cluster M(N), N = 0.1.2,3, 4, are indicated in the bottom line (from Ref. [11]). The question mark
stands for the predicted states in the corresponding mass range.



Knaccudmkaumsa nérkmx HecTtpaHHbIX ME3OHOB MO KBaHTOBbLIM Yucnam (L,n)

L\" 0 1 2 3 4
7(1300) (1800) 7(2070) 7(2360)
0 Tg_f,?g)) p(1450) p(?) p(1900) | p(2150)
w(780) w(1~120) w(?) w(?) w(2205)
7(1295) n(1760) n(2010) n(2285)
fo(1370) | fo(1770) | fo(2020) | fo(2337)
(l()(l-lJO) ll(](?) (10(2025) a{)( )
ay(1260) a,(1640) a1(1930) a1(2270)
| f|(128') fi(?) fFi(1971) | f1(2310)
by (1230) by (1620) by (1960) by(2240)
h1(1170) h1(1595) h1(1965) hi1(2215)
as(1320) as(1680) as(1950) as(2175)
f2(1275) f2(1640) f2(1934) f2(2240)
p(1700) p(2000) p(2265)
w(1650) w(1960) w(2295)
ma(1670) m2(2005) m2(2245)
9 m(1645) 72(2030) 172(2267)
p2(?) p2(1940) | pa(2225)
wa(?) wo(1975) wo(2195)
p3(1690) | p3(1982) | ps(2300)
wq(1670) w3(1945) w3 (2285)
f2(2001) £2(2293)
as(2030) as(2255)
f3(2048) f3(2303)
3 a3(2031) a3(227o)
| b3(2032) ba(2245)
h3(2025) ha(2275)
f1(2018) f;(2283)
a4(2005) ay(2255)
p3(2260)
LJ3(225_))
p4(2230)
A w4(2250)
74(2250)
1n4(2328)
p5(2300)
ws(2250)




Knaccudgukaumsa, cornacHo COBpeMeHHbIM AaHHbIM

L\n 0 1 3 3 1
7(1300) %(2360)
0 N p(1450) #(1800) ”;gg'{'g; u(zzo?()m )
w(1420) i) 215
n(1295) LIL60] (21007
Jo(1370) =
1:(1170) ao(l_z0 10) {‘:((fgé:)); fo(2337)
a5(1320) Jo(1770) 2 by (2240)
B (125) (1640) by (1965) hy(2215)
bgpesor by (1620) a2(1950) o
1 Mhum; I (1595) F2(2010) f2(2‘-’42m5)
Fidian £2(1640) ‘
T I
4af2625]
2(2000) w;,(228':':)
2(1670) ws(1945) o
72(1645) rh(‘2030)(lm) 1a(2267]
p3(1690) " 2971}
- wy(1670) 5
72 (2025)
by(2245)
bagaeszy hy(2275)
Ja(2050)
JAGTIL a4(2255)
5 ,.u41970) (2
4




Citation: S. Navas et al. (Particle Data Group), Phys. Rev. D 110, 030001 (2024)

ao(1710) 16(FC) =170+ )

OMITTED FROM SUMMARY TABLE
Evidence for this state is also inferred from the interference of the
KT K™ and K¢ K% decays of the fy(1710) in D} — f5(1710)7 ™,
leading to a relative branching rafio an order of magnitude larger
than expected from isospin symmetry (ABLIKIM 22F). See also the
review on " Spectroscopy of Light Meson Resonances.”

a9(1710) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT
1713419 OUR AVERAGE Error includes scale factor of 3.8. See the ideogram below.
1736+10+12 1 AAL 23AH LHCB BT — K+(Kg K )
1817+ 8420 2 ABLIKIM 22AHBES3 DT — KK+ 70
1704+ 5+ 2 LEES 21A BABR 7.(1S) = =777

1 From Dalitz plot analyses of 7.(1S,2S) — K% Ktn™+ cc.

2 Observed to decay into K% KT in a Breit-Wigner amplitude analysis involving DT decays
- _ - s
into K*(892)0 KT, K*(892) T K, K*(1410)0 KT, a(980)* 70, and a5(1817)+ =0.



Table 1: Summary of theoretical predictions for the ag(1710) mass made before its first measurement in 2021 [1]

(in MeV).
Model Relativized Regge Unitarized | Relativized Extended Regge Unitarized
approach || quark model | analysis | amplitudes | quark model | lin. o-model | analysis | amplitudes
[ref] (vear) || [10] (1985) | [11] (2007) | [12] (2009) | [13] (2000) | [14] (2017) | [15] (2018) | [16] (2018)
Prediction 1780 1700 4+ 60 1777 1679 1790 + 35 1774 1770 = 20

[10] S. Godfrey and N. Isgur, Phys. Rev. D 32 (1985) 189.

[11] S. S. Afonin, Phys. Rev. C 76 (2007) 015202.

[12] L. S. Geng and E. Oset, Phys. Rev. D 79 (2009) 074009.

[13] D. Ebert, R. N. Faustov and V. O. Galkin, Phys. Rev. D 79 (2009) 114029.

[14] D. Parganlija and F. Giacosa, Eur. Phys. J. C 77 (2017) 450.

[15] G. Y. Wang, S. C. Xue, G. N. Li, E. Wang and D. M. Li, Phys. Rev. D 97 (2018) 034030.

[16] M. L. Du, D. Gilmez, F. K. Guo, U. G. Meifiner and Q. Wang, Eur. Phys. J. C 78 (2018) 988.




[10]

S. Godfrey and N. Isgur, Phys. Rev. D 32 (1985) 189

< n25+1
npe,D,CKa3aHMFI 0715 N3OBEKTOPHbIX JTErKUX ME3OHOB bes3 CKpbITON CTPAHHOCTU B basnce 7 LJ
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GeV
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The isovector mesons [ — ud,V'1/2(uli —dd ),du ].



[11] S. S. Afonin, Phys. Rev. C 76 (2007) 015202

Thus, for M (N) we have (in MeV): M (0) = 785, M (1) =
1325 £90, M (2) =~ 1700 £ 60 M (3) ~ 2000 +40, M (4) =~
2270 4+ 40. Looking at Table I, we make the following
predictions for the nonstrange mesons which still have
not been observed.

1. In the energy range 1700 £ 60 MeV there exists ay,
f1, p2, we, as well as the second p and w mesons.
Their widths are approximately I' = 200 +=70 MeV.
The state X (1650) with I¢(JFPC) = 0~(?7~) cited
in [1] might be a possible candidate for the pre-
dicted w or ws mesons. The state X(1750) with
IG(JPC) =7"(177) cited in [1] might be a possible
candidate for the predicted w or p mesons.

2. In the energy range 2000 =40 MeV there exists the
second w meson. Its width is approximately I' =
220+ 70 MeV. The state X (1975) with IG(JFPC) =
?7(7%7) cited in [1] might be a possible candidate
for the predicted w meson.

3. In the energy range 2270 + 40 MeV there ex-
ists ap meson. Its width is approximately I' =
270 + 60 MeV. The states X (2210) and X (2340)
with 1€ (JFC) =77(?7") cited in [1] might be possi-
ble candidates for the predicted ag, meson.

[1] Particle Date Group (W.-M. Yao et al.), J. Phys. G 33,
1 (2006).



Knaccudmkaumsa nérkmx HecTtpaHHbIX ME3OHOB MO KBaHTOBbLIM Yucnam (L,n)

N 0 i 2 3 4
T (140) T(1300) T (1600) T(2070] T (2360
. R(548)(77) n(12054777) 1760 7(2010) n(2285),-
o(770) P(1450) () 1900} p(2150)
w(782) | wi1420) T ) N wl() w{ 2305)(7)
Fal 1370 L FalTTO) Ffal2020) . Fa(2337)
an(1450)(77)| - ao(?) . aal 2025) aa(7)
ar(1260) |- a1(1640) - ay (1930){ 1)1 ar(2270)(7) -
X f{1285) Ay f1971Y fizain)
by { 12901 by { 16207 by (1660} by (2240
Ba{(1170) ke (1505)(7) k(1065 B (2215)
| ~"az(1320) 7 ag(1680) Nazt1050)(7y az(2175)(7)
F2(1275) f2(1640) F2(1934) 7 Fa(2240)
pll7on) plaoan) || . o(2265)
w(1650) .- w(1060) ||~ w(2205)(7)
m2(1670) 72 (2005 ma(2245)
2 na{(1645) 172 (2040) 72 (2267Y
7 pa(?) 25(1040) pz | 2235)
wa(?) AJu=(1075) wi(2105)
ps (1690 || sl 1982 - pa(2300)(7)
wal LETO) o i 1045) T wa(2285)
Fa{2001) ]|~ f2(2203)
a2 (2030 a(2255)
f(2048) f3(2303)°
S -
mlﬁzcra 5) "ha q—am’}.
Fal2018) ,/'/ fa(2283)
au(2005) || a4(2255)
o (2260)
ws (22651
pa(2230)
4 wy(2250)(7)
. ;::Iiiiggi S. S. Afonin, Towards understanding spectral degeneracies in nonstrange hadrons. Part I.
ps (2300 Mesons as hadron strings versus phenomenology, Mod. Phys. Lett. A 22 (2007), 1359-1372,

s (2250

[hep-ph/0701089]




CpepHekBagpaTuiHble 3Ha4yeHus B (L,n)-6rnokax

n - X /
gf\\\ 0 1 2 3 4
0 — 1373 1780 1995 2242
1 1294 1668 1970 2256
2 1673 1980 2260
3 2024 2273
1 2266
o 2
®uT hopmynoii M*(L,n)=AL+ Bn+C
AL+ Bn+C a(L 4+ bn + c) VC
M? 1.103L + 1.102n 4+ 0.686 1.103(L + n + 0.622) 0.828
M2, 1.178L + 1.135n + 0.473 1.178(L + 0.963n 4+ 0.402) 0.688
M? 1.023n + 0.957 1.023(n + 0.935) 0.978




B cpeaHem (B [3B?2): ME(L,;?) ~1.1L+1.1n+0.7

2
—> Pa6otaetsakon |M (L,n)~ L+n

B HepenaTMBMUCTCKOM aToMe Bogopoaa:
1
N®

E ~ N=L+n+l1 - TNaBHOEe KBAHTOBOE 4YM1CIOo

B CreKTpe JNIErKNX Me30HOB UMEEeTCH rnaBHoOe KBaAHTOBOE 4YUCIIO

CyluecTBoBaHMe COCTOSAHUN, HE NMEIOLLINX BbIPOXOEHHbIX MApTHEPOB MO
YETHOCTU, cneayeT U3 onpeaeneHns caMmon YETHOCTMH,

P — (_1) L+1

Me30HbI Ha raBHOW TpaekTopumn nMmetoT N=0, NO3TOMY Takux NapTHEPOB ObITb
HEe MOXET.

Hanpumep: p-me3soH, (L,n)=(0,0), a;-me30H, (L,n)=(1,0), BbipoxaeH ¢ p’, (0,1).

[MoTeHumnanbHble MOOENN HE MOryT 06BbACHUTL HaNn4ne Habngaemoro BbIPOXOEHUA.



ANHAMUYECKAA CUMMETPUA ATOMA BOAOPOOA

1
N

N=L+n+¥£1

E(L,n) ~

dok: meeT mecTo Bornee cunbHas cummeTtpus, yem SO(3).
§ 910 SO(4) cCMMMETPUA B UMMNYNbLCHOM MPOCTPaHCTBE.
(V.A. Fock, Z. Phys. 98 (1935) 145)

N3BECTHA ARAIEMHWAHN HAYE CCCP. 1935
BULLETIN DE L'ACADEMIE DES SCIENCES DE L'URSS

Classe des sciences OTIea6ERSe MATOMATAYOORRX
mathématiques et naturelles X 6CTOCTBOHHLX HAYE

ATOM BOJIOPOIA M HE-EBRIHTOBA TEOMETPHA*

( Hpedsapumeasnoe cooluenue™™)
B. A. ©POEA

(IIpedemasaeno_axadexuxox C. H. Basunossim)

B paGore mokasamo, 4ro ypaemesme IIlpeanmrepa Xid aroMa BOJAOPOAZ B OpPO-
CTPAHCTBE MMOYILCOB OPHBOANTCS K MHTErpaibHOMY yPABHEHAN IIA IUADPOBRIX PYHKIAH
yernipexMepeoro mapa. Takuy o6pasoy, jonyckaewmasa ypasserneM [lIpeamsrepa rpymma
npeoGpasoBaruii OkasslBaeTCA TOXKJIECTBeHBOH c yersipexmepHOfi rpynnoff spamesni;
Hazgyye 510 rpynnel o0BACHAET TAK HA3bIBAEMOE BRIPOKIEHRe YPOBHeH BOJOPOAA mo
OTHOIIEGHAI K a3BMyTAXLHOMY KBaHTOBOMY gmcyy. CieXcTsms, BRITEKalIIHe B3 CONOCTA-

* Nozomeno 8 oempaza 1935 r. B TeopeTHYECKOM ceMuHADHM PUIMTECKOTO uscturyra JI'Y n
23 mapra 1985 r. sa ceccurn Axagzemnr Hayr CCCP B Mockse.



SO(4) — knaccudumkauma COCToOAHUN
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BapuaHT
“Tabnuubl MeHpeneeBa”
Ans Nérkux me3oHoB
(6e3 cTpaHHOro KBapka)

brnegHbin pOH — pe3oHaHCHhI,
Tpebylowme noaTBEPKOAEHNS

n=2 Ll n=3 | [ =4 I
n(1760) n010) m
p(1700) £(2000) s
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f1? 11(1970) -.
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2 12(2010) n?
3 g ol
4 a4(1970) 24(2255)
14(2050) 42
4
- N=s
4
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Ons kaxporo nerkoro me3oHa u3 Particle Data 3aHOBO BbINOJSIHEH aHArN3 Ha
npeamMeT BKITHOYEHUA B KJlaccC NIErkUX HeCTPaHHbIX KBapK-aHTUKBAPKOBbLIX
COCTOSIHUMN U YPOBEHb HaAEXHOCTN IKCNEepPUMEHTarbHbIX AaHHbIX,

BbIMOJIHEeHbI CbVITbI C HOBbIMU OaHHBIMU ONA peaXXeBCKOro COOTHoOLeHunsA

M2:al—|—bnr—l—c

I Weight a b c x2/DoF

| none 1.08 +0.03 1.13+0.03 0.69 & 0.09 0.0052
1/(AMZ)? 1.10 +0.03 1.16 + 0.03 0.63 £ 0.03 0.0050

1/(AM?)? 1.113 + 0.005 1.126 + 0.005 0.62 + 0.01 0.0051

AM?2

exp (—A 3 [“;"p> JA=T 1.08 +0.03 1.134+0.03 0.69 + 0.09 0.0051

0and I none 1.13 +£0.20 1.15+0.04 0.58 =0.03 0.0045
1/(AMZ)? 1.14 +0.03 1.13 £0.04 0.51 +0.03 0.0057

1/(AM?)? 1.12+0.11 1.16 + 0.09 0.52+0.03 0.0051

1.13+0.08 1.15+0.03 0.56 & 0.08 0.0045

A \[ezxp
exp —AT y 14 =




OCHOBHOU UTOT

M?~114-N+05| GeV?

CoepemMeHHble O0aHHbIe XOpowo coasiacyromcs ¢
SO(4)-ebIpoxO0eHueM 8 criekmpe J1IE2KUX Me30HO08




KBa3umknaccu4ieckasa uHTepnpeTauus

CnuH J 1 Macca m aABnAKTCA ABYMA He3aBUCMMbIMU MHBapnaHTamu Kasmummpa
rpynnbl [lyaHkape, onpenensaroLwmx NnoHATME 3rieMeHTapHOW YaCcTuubl Kak
KOHEYHOMEPHbIX NnpeacTaBneHun atom rpynnel. CnegoBaTenbHO, €CNY eCTb
doyHKUMOHaNbLHasa 3aBMCUMOCTb MeXay HUMKU, TO UMEET MEeCTO HeKad
OVHaMmn4yeckas CMMMeTpus (04HOBPEMEHHO yKa3sbiBaloLLas Ha COCTaBHYIO
npupoay AaHHbIX YacTul,).

PaccMmoTpumM Knaccuyeckuim obbekT pasmepa r, BpawatroLLnncst ¢ NOCTOSIHHOM
CKOpPOCTbLH. Ero yrrnoBon MOMEHT:

J ~mr (1)

C Opyrown CTOPOHbI, N-MEPHbIN OAHOPOAHbLIN (C MOCTOAHHOW MNOTHOCTbLIO) OObEKT

nMeeT Maccy:
m ~ r" :> r ~ ml/n (2)

(2) => ().

T o 77?/1—!—1/72,

JKcnepuMeHT: N=1



be3mMaccoBble KBapKu

Peanu3zanus: / \
[JIIDOHHAS CTPYHA P¢ Yo @

«pr6Ka NOTOKa» MHOOHHOIO NOJiA

Hamby: Bpallatouadacda CTpyHa ¢ penaTMBUCTKUMM De3MaccoBbIMU KBAapKamMu
Ha KOHLIaX NpuBOAUT K COOTHOLLEHUIO (doopmyna Hy-dpay4yn)

M? =2zoL

O - HaTspkeHue cTpyHbl, L - yrmosont moment  (J =L, L *=1)

Consider a gluonic flux tube as a solid body of

Kpatkmnu BbIBOA. , :
known length ¢, rotating at the speed v(r) = 2r/¢.

(/2
;Q—I—f : e 2/ : 0d7’2 _ W;‘f,
/ 0 / 5/02 Vi=vir) :> M? = 2noL
orv(r)dr nol?

L=2 =
) Vv 1—02(r) 8




KBaHTOBaHue bopa-3ommepdenbaa

j p(r)dr =%z | n +%

N - pagnanbHoe KBaHTOBOE YUCIIO, p(r) n I - OoTHOcUTenbHbIE YyrnoBOu
MOMEHT N pacCTodAHMe, B MPOCTENLLEM Clydae CBA3aHHble COOTHOLLEHNUEM

M=2p+or

Yunteieag M = lo, rief ecTb MakcumarbHas OnvHa CTPYHbI, B pesyrnbraTe:

[na dpepmnoHos!
2\ 1
M* = X{ﬂa n+ >

‘ _ 1
:> oxnagaem M? ~ 2ro (L + ¥n + 5) - XOpOLUO BbINOMNHAEeTCs B cnekrtpax!




Cnacun6bo 3a BHUMaHue!



Experimental spectrum for light baryons (Particle Data)
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