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Further States

OMITTED FROM SUMMARY TABLE
This section contains states observed by a single group, and that
thus need confirmation. Publications that exclude earlier claims in
this section are listed under ‘Other Related Papers.’

QUANTUM NUMBERS, MASSES, WIDTHS, AND BRANCHING
RATIOS

x(800) 1(JP)="7(0")

MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN COMMENT
797+19+43 410 + 43 + 87 15090 L AITALA 02 E791 Dt — I
K- ntrt

X(1110) /G (UPC) = 0t (even T 1)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
110714 111 + 8 £ 15 DAFTARI 87 DBC 0. pn—
P ata—

X(1420) /G(UPC) =2t t)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1420420 160 £+ 10 FILIPPI 00 OBLX 0np—
7r+ 7T+ T

X(1650) /G (UPC) =0~ (?7)

MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN  COMMENT
1652+7 <50 100 PROKOSHKIN 96 GAM2 32,38 mp —
wnn

X(1750) 1GUPC) =271 )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1753.5+1.54+2.3 122.2 + 6.2 + 8.0 LINK 02k FOCS 20-160 vp — |
KtK—p

B(X(1750) — K*(892)0K0 — K*xF kQ)/B(X(1750) » K+ K~)
VALUE CL% DOCUMENT ID TECN
<0.065 90 LINK 02K FOCS |
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B(X(1750) — K*(892)* k¥ — KkExTFKQ)/B(X(1750) » K+ K™)
VALUE CL% DOCUMENT ID TECN
<0.183 90 LINK 02K FOCS |

x@rs)  GUPS =1-¢— 1)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1763420 192 =+ 60 CONDO 91 SHF ~p —

(pr M) (x T ™ 77)
1787418 118 =+ 60 CONDO 91 SHF ~4p— natata—

X(1855)  1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1856.6+5 20 £ 5 BRIDGES 86D SPEC 0. pd — nx N

X(1870) 1G(JPCy = 27(277)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
~ 1870 ~ 10 DALKAROV 97 RVUE 0.0 pd —
p3n— or T

Xx(1870) G (UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT

1870+40 250 + 30 ALDE 86D GAM4 100 7~ p — 2nX

a3(1878) G (UPC) =ot(1— )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1874443496 385 + 121 + 114 CHUNG 02 MPS 1837 p — |
atr—a— P
B(a3(1875) — £,(1270)7)/B(a3(1875) — pr)
VALUE DOCUMENT ID TECN COMMENT
0.84+0.2 2 CHUNG 02 MPS 1837 p — |
atr—n— P
B(a3(1875) — p3(1690)7)/B(a3(1875) — p)
VALUE DOCUMENT ID TECN COMMENT
0.940.3 2 CHUNG 02 MPS 1837 p — |
atr—n— P

mp(1880) /G(UPC)=1-(2— 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID COMMENT
1880+20 255 + 45 ANISOVICH 018 Bp — (ap(1320)7) 70
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p(1910) /G(UPC)y =1t — )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
19114+4+1 29 + 11+ 4 FRABETTI 01 E687 ~p— 3713z p

ay(1930) 1G(UPC)—o— (1t 1)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1930 730 155 =+ 45 ANISOVICH  01F SPEC 2.0 pp — 30, I
0 n, 77077/

X(1935) IGUPC) =1ta)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1935420 215 + 30 EVANGELISTA79 OMEG 10,16 7~ p —
ppn

pp(1940)  1C(UPC) =12~ )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1940440 155 + 40 3 ANISOVICH 02 SPEC 0.6-1.9 pp — |
wﬂ'o, UJ’r]ﬂ'O,
7r+71'_
w3(1945) 1G(UPCY=0—(3 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1945420 115 + 22 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
w7r0 7'('0
w(1960) /GUPC)=0"(1" )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1960425 195 + 60 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
w7r0 7'('0
by(1960) 1G(UPC) =1t t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1960435 230 + 50 3 ANISOVICH 02 SPEC 0.6-1.9 pp — |
wﬂ'o, UJ’r]ﬂ'O,
7r+71'_
p(1965)  1C(UPC) =1t(1 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1970430 260 + 45 3 ANISOVICH 02 SPEC 0.6-1.9 pp — |
w7r0, w7’]7TO,
7r+71'_
200030 205 + 85 ANISOVICH  00J SPEC |
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hy(1965) 1C(UPC) =01t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1965 -+ 45 345 + 75 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
w7r0 7'('0
f1(1970) 1G(UPC) =0t t+ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
1971+15 240 + 45 ANISOVICH 00J SPEC
X(1970) 1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1970410 40 + 20 CHLIAPNIK... 80 HBC 32Ktp—
2k 27X
X(1975)  1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN COMMENT
1973+15 80 30 CASO 70 HBC 1127 p—
p22m
wy(1978)  IG(UPC) =0—(2— )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
1975420 175 + 25 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
w7r07r
apy(1990) 1G(UPC) =172+ 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
1990 712 190 + 50 ANISOVICH  99C SPEC
p(2000)  1G(UPC) =11~ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2000430 295 + 85 ANISOVICH ~ 00J SPEC
£(2000) 1G(UPC) =ot(2t+ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2001410 312 £+ 32 ANISOVICH 00J SPEC
mp(2008) 1G(UPC) =172~ 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2005+ 15 200 =+ 40 ANISOVICH  01F SPEC 2.0 5p — 370,
0 n, 77077/
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n(2010) 1G(UPCY =0t~ 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
201032 270 + 60 ANISOVICH ~ 00J SPEC
ag(2020) /1GUPC) =170t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2025430 330 + 75 ANISOVICH ~ 99¢ SPEC
X(2020) 1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
201543 10 + 4 FERRER 99 RVUE 7p — ppPr(r)
h3(2025) G (UPC) =03~ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2025420 145 + 30 4 ANISOVICH ~ 02B SPEC  0.6-1.9 pp — wn,
w7r07r
b3(2025) /G (UPC) =1t(3 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
203212 117 + 11 3 ANISOVICH 02 SPEC 0.6-1.9 pp —
w7r0, wnﬂo,
atn—
m(2030) IGUPC) =—ot(2— 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
203045415 205 + 10 + 15 ANISOVICH ~ 00E SPEC
B(ax7) —0/B(ag™) =2
VALUE DOCUMENT ID TECN
0.7440.17 5 ANISOVICH  00E SPEC
B(ag)/B(ay ) =2
VALUE DOCUMENT ID TECN
0.07240.016 5 ANISOVICH  00E SPEC
B(f,n)/B(ag™)—2
VALUE DOCUMENT ID TECN
0.07440.026 5 ANISOVICH  00E SPEC
f3(2050) /G (UPC) =0t 3+ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
204848 213 + 34 ANISOVICH ~ 00J SPEC
HTTP://PDG.LBL.GOV Page 5 Created: 5/30/2003 11:15

Citation: K. Hagiwara et al. (Particle Data Group), Phys. Rev. D 66, 010001 (2002) and 2003 partial update for edition 2004 (URL: http://pdg.Ibl.gov)



Citation: K. Hagiwara et al. (Particle Data Group), Phys. Rev. D 66, 010001 (2002) and 2003 partial update for edition 2004 (URL: http://pdg.Ibl.gov)

fp(2060) /G (UPC) =0t (0t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
~ 2050 ~ 120 6 OAKDEN 94 RVUE 0.36-1.55pp —
T
~ 2060 ~ 50 6 OAKDEN 94 RVUE 0.36-1.55 pp —
T
w(2070) 1G(UPCy=0—(0— 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2070+ 35 310120 ANISOVICH  01F SPEC 2.0 pp — 30,
7T0 n, 7T0’I’]/
az(2070) /1G(UPC) =13t
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
207020 170 + 40 ANISOVICH  99C SPEC
ay(2080) 1G(UPC) =172+ 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
206020 195 + 30 ANISOVICH  99C SPEC
+10 + 40
2100 37 3601100 ANISOVICH  99E SPEC
X(2080) 1G(UPC) =27(2"7)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2080+ 10 110 £ 20 KREYMER 80 STRC 137 d —
Pﬁ”(ns)
X(2080) /G(UPC) =27(3"7)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2080+ 10 190 + 15 ROZANSKA 80 SPRK 187 p — ppn
n(2100) /C(UPC) =0t (0~ )
MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN COMMENT
2103+50 187 &+ 75 586 ! BISELLO 898 DM2  J/4 — 4my
X(2100) /G (UPC) =27(0"")
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
210040 250 + 40 ALDE 86D GAM4 100 7~ p — 2nX
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X(2110) /GUPC) =1t (3

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2110£10 330 £ 20 EVANGELISTA79 OMEG 10,16 7~ p —
ppn

f(2140) IG(UPC) —ot(2t 1)

MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN  COMMENT
2141412 49 + 28 389 GREEN 86 MPSF 400 pA —
4KX

w(2145) 1GUPC) =01 )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
215020 235 =+ 30 ANISOVICH  01C SPEC 0.6-1.9 pp — wn
2145420 200 + 25 ANISOVICH 00D SPEC

X(2150) /G (UPC) =272t
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2150410 260 + 10 ROZANSKA 80 SPRK 18 7~ p — ppn

ap(2175)  1GUPC) =02t 1)

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2175+40 310750 ANISOVICH  01F SPEC 2.0pp — 370, |
0 n, 77077/

n(2190) /G(UPC) =0t~ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2190450 850 + 100 BUGG 99 BES

wy(2195)  IG(UPC)=0—(2— )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2195+30 225 + 40 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
wWTm- T

w(2205) IGUPCY =017 )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
220530 350 + 90 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn, |
0
WwWTm- T

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2210119 2031437 EVANGELISTA 798 OMEG 10 7~ p —
KT K™ n
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X(2210) /G (UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2207 422 130 CASO 70 HBC 1127 p
hy(2215) 1G(UPC) =0 (1t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2215440 325 + 55 4 ANISOVICH ~ 02B SPEC  0.6-1.9 pp — wn,
u}T('OT('
by(2240) 1G(UPC)=1t(1t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2240+ 35 320 =+ 85 3 ANISOVICH 02 SPEC 0.6-1.9 pp —
wm”, UJ’r]ﬂ'O,
atn—
pa(2240)  1G(UPC) = 1t(2— )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2225+ 35 335 7120 3 ANISOVICH 02 SPEC 0.6-1.9 pp —
wTm, wnwo,
atn—
pa(2240)  1C(UPC) =1t~ )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2230425 210 + 30 3 ANISOVICH 02 SPEC 0.6-1.9 pp —
wTmY, wnwo,
ato—
mp(2245) 1G(UPC)=0—(2— 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2245460 320j128 ANISOVICH  01F SPEC 2.0 5p — 30,
7T0 n, 7T0’I’]/
m(2250) G (UPC) = ot~ 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2248420 280 =+ 20 ANISOVICH 001 SPEC
2267+14 290 + 50 ANISOVICH  00J SPEC
m4(2250) 1G(UPC)=1-(a— 1)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2250415 215 + 25 ANISOVICH  01F SPEC 2.0 pp — 3x0,
0 n, 77077/
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wg(2250) 1G(UPCY =04 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
225030 150 + 50 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn,
w7r0 7'('0
w3(2255) 1G(UPC)y =03 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2255+ 15 175 + 30 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn,
u}ﬂ'oﬂ'
X(2260) /G(UPC) =ot(@at?)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2260420 400 + 100 EVANGELISTA79 OMEG 10,16 7~ p —
ppn
p(2265) 1G(UPC)y=1ta1— )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2265+ 40 325 + 80 3 ANISOVICH 02 SPEC 0.6-1.9 pp —
wﬂ'o, UJ’r]ﬂ'O,
atn—
a(2270) 1GUPC) =1t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2270122 30579 ANISOVICH  01F SPEC 2.0 Bp — 30,
0 n, 77077/
a(2270) 1GUPC) =172t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
226520 235752 ANISOVICH ~ 99¢ SPEC
228030 280 + 50 ANISOVICH 99 SPEC
hg(2275)  1C(UPC) =0—(31 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2275+ 25 190 + 45 4 ANISOVICH 028 SPEC  0.6-1.9 pp — wn,
w7r07r
a4(2280) 1G(UPC) =14t )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
230020 230 + 40 ANISOVICH  99C SPEC
2260+ 15 180 + 20 ANISOVICH 99 SPEC
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n(2280) 1G(UPCy ot~ )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2285420 325 £+ 30 ANISOVICH 00J SPEC
2320415 230 £+ 35 8 ANISOVICH 00M SPEC

p(2280) 1G(UPC)y=1t1— )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2280+50 440 + 110 ATKINSON 85 OMEG 20-70 yp —
pw atr— 71'0

w3(2285) 1G(UPC)y =03 )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2285460 230 =+ 40 4 ANISOVICH 028 SPEC  0.6-1.9 pp — w1, |
wwo 7'('0

f(2300) 1G(UPC) =0ttt
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2293+4+13 216 £ 37 ANISOVICH 00J SPEC

f3(2300) 1G(UPC) =0ttt
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2303415 214 £+ 29 ANISOVICH 00J SPEC

p3(2300) 1G(UPC) =1t3— )

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2300129 340 + 50 ANISOVICH ~ 00J SPEC I

az(2310) /G(UPC) =13t

MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
231040 180 7120 ANISOVICH  99¢ SPEC

f(2310) /GUPC) ottt
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2310460 255 £ 70 ANISOVICH 00J SPEC

ng(2320) IC(UPC)=ot(a— )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2328438 240 £+ 90 ANISOVICH 00J SPEC
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w(2330) 1GUPC) =01 )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2330430 435 + 75 ATKINSON 88 OMEG 25-50 vp —
pE PO 7T
a1(2340) IG(UPC =11t
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN
2340440 230 & 70 ANISOVICH 99 SPEC
X(2340) 1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) EVTS DOCUMENT ID TECN COMMENT
2340420 180 =+ 60 126 9 BALTAY 75 HBC 157Tp —
pbm
n(2360) 1C(UPC)=0"(0— )
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2360425 300120 ANISOVICH  01F SPEC 2.0 Bp — 370,
7r0,7 0 77/
X(2360) /G (UPC) =27 (at?)
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2360410 430 + 30 ROZANSKA 80 SPRK 18 7~ p — ppn
X(2440) 1G(UPC) =757
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2440410 310 & 20 ROZANSKA 80 SPRK 18 7~ p — ppn
X(2680) 1G(UPC) = 27277
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2676427 150 CASO 70 HBC 1127 p —
p- T p
X(@2710) 1GUPC) = 27617
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2710420 170 + 40 ROZANSKA 80 SPRK 18 7~ p — ppn
X(2150) IGUPC) =777
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
2747 +32 195 £ 75 DENNEY 83 LASS 1071 p —
KtK—=tp
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X(3250) /G (UPC) = 27(277) 3-Body Decays
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
3250£8420 45+ 18 ALEEV 93 BIS2  X(3250) —
ApKT
32657420 40 + 18 ALEEV 93 BIS2  X(3250) —
ApK—
X(3250) /G (UPC) = 27(277) 4-Body Decays
MASS (MeV) WIDTH (MeV) DOCUMENT ID TECN COMMENT
324548420 25411 ALEEV 93 BIS2  X(3250) —
ApKT nE
32509420 50 & 20 ALEEV 93 BIS2  X(3250) —
ApK— ot
3270+£84+20 25411 ALEEV 93 BIS2  X(3250) —
KgpﬁKi
FOOTNOTES for Further States
1 Not seen by KOPP 01 using 7070 events of PO — K—xtx0. I

2 Using the observable fractions of 50.0% p7, 56.5% fy 7, and 11.8% p3 7.

3 From the combined analysis of ANISOVICH 00J, ANISOVICH 01D, ANISOVICH 01E,
and ANISOVICH 02.

4 From the combined analysis of ANISOVICH 00D, ANISOVICH 01¢, and ANISOVICH 028.

5 Corrected for all decay modes.

6 See SEMENOV 99 and KLOET 96.

7 ASTON 81B sees no peak, has 850 events in Ajinenko+Barth bins. ARESTOV 80 sees

no peak.

8 Combined fit along with data of ANISOVICH 00J.
9 Dominant decay into pO p071'+. BALTAY 78 finds confirmation in 27 7~ 270 events
which contain p+ p07T0 and 2p+ﬂ'_.
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