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Belle @ KEKB
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and many have been found @ Belle

State M (MeV) I (MeV) JPC Decay Modes Production Modes ;)ll:set:;ed
o ete™ (ISR)
Ys(2175) 2175 + 8 58426 1 $1(980) It — n¥s(2175) BaBar, BESII
o
T+ = J/Y, _ BaBar
X(3872) 3871.4+ 0.6 <23 1 ~ 3/, DD B — KX(3872), pp CDF. DO,
X(3915) 3914 + 4 2349 0/2tt  wi/ep ~vy — X(3915)
Z(3930) 3929 £ 5 20+10 2tF DD B Ny — Z(3940)
DD* (not DD _
7+ +
X(3940) 3042 £+ 9 37417 0 g ete™ — J/1X(3940)
Y (3940) 3943 + 17 87 +34 77t wJ/4 (not DD*) B — KY(3940) BaBar
Y (4008) 4008782 22679 1= atn=J/yp ete™ (ISR)
X(4160) 4156 + 29 139753 o™t D*D* (not DD) ete™ — J/X(4160)
Y (4260) 4264 + 12 83 £ 22 1= atr=J/9 ete (ISR) BaBar, CLEO
Y (4350) 4361 + 13 744+18 177 atr =’ ete (ISR) BaBar
X (4630) 463479 924, 1= AEAS ete™ (ISR)
Y (4660) 4664 + 12 48 + 15 1 atr =’ ete (ISR)
Z(4050) 4051+2% 821 ? Exa B — Kz (4050)
Z(4250) 4248+185 1774320 7 Tt xe1 B — Kz (4250)
Z(4430) 4433+ 5 45735 ? rE B — Kz (4430)
Y,(10890) 10,890 =+ 3 55 4+ 9 1~ — atrTT(1,2,35) ete” -V,

Table taken from arxiv:arXiv:0901.2371 (S. Olsen’s proc. to PANIC08) + added two more states (X(3915) and X(4630))
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cc-like states @ 3.90 — 3.95 GeV

State M (MeV) r (Mev) JPC Decay Modes Production Modes
X(3915) 3914+4 2319 0/2t+  wl/v Y~y — X(3915)
Z(3930) 392945 29+10 2t+ DD _ Yy — Z(3940)
X(3040) 30429 k17 o+ OO J(/':/‘)’; Db ete— — J/4X(3940)
Y(3940) 3943 +17 87+34 77F wl /4 (not DD*) B — KY(3940)
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X (3940), Y/(3940)

PRL100, 202001

>
Sl e S iy G2of not seen in wJ /v or DD
< ¢ g M = 394270+ 6 MeV
(=2] y* 2100 26 o
% 5 =372 £ 12 MeVv
~—' z 15
>< c 0 =
et c X, M(DD') { probably different
No. of B’s in bins of M(g] /¥
s0[ ‘ e not seen in DD*
>
—_ *) s \ Belle: PRL94, 182002
S Bf““ K gx ] M = 3943 £ 11 + 13 MeV
Q| ———— £ [ = 87 + 22 + 26 MeV
s wY N g ee o BaBar: PRL101, 082001
> Ve K + M =3914.3738 £ 1.6 MeV
& @ Ses0 pren 20 M= 33t§2 + 0.6 MeV
M(aJAy) (MeV)
=l N =64+18 (5.30)
e*e'ﬂe"e'y*y*ae*e'xcc PRL96, 082003
. L PR} M = 3929 + 5+ 2 MeV
S e\wq’/e | | I=2941042 MeV
> v X 4 | Vi —
A . s \ \ ass, angular distributions and
NG /,LEJ.:» + Iy X B(Z — DD) consistent
e e Do s M with X, — 23P, charmonium!
7 H Xc2 2
e DD eV /el
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Search for vy — XYZ(3900 — 3950) — wJ /¢
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M(3r) (GeV/c2)

Hadron Spectroscopy @ Belle
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DPF09, 28/07/2009

Selection:
@ 4 tracks (> 1 lepton, no kaons)
® 3.q =0
@ > 170 «— select best one
@ veto (25)7°
@ W=MUT e ntn—70) — M(£te~) +
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) @ | > pf| < 0.1 GeV
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New peak in vy — wJ/¢ @ 3915 GeV (Belle preliminary)

Events/10 MeV

Fit result X(3915)

Resonance contribution M=39144+3+2 MeV
Background contribution =234+ 94:% MeV

Ny = 54+ 11 + 4
Significance = 7.5¢0

— consistent with Y'(3940)

Fit result w/o assuming a resonance

values!
W (GeV)
Product of decay width and B If X(3915):lf(3930):X/C2
JP | I, B(X(3915) — wJ/9) Bxa—el/¥) - o 08
0" 69+ 1677 eV “B(x,,—DD) =
2" 21+ 41—% eV Huge for above-open-charm-threshold

. _—
For comparison: charmonium!

r+B(Z(3930) — DE) There are no good c¢ candidates for
=180 £50 £ 30 eV X (3940), Y(3940) and X(3915).
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X(3872)’s mass and decay modes

State M (MeV) r (MeV) JPC  Decay Modes Production Modes

wtrw= 1/,

++ <
X(3872) 38714406 <23 1 ~J /4, DD*

B — KX(3872), pp
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X(3872)'s Mass in /1) decay mode [arxiv:0809.1224]

Search for X(3872)'s neutral partner:

@ Mass difference: 6M = My — Mxyo

B+ — X(3872)K+

diquark-antidiquark o MEP-
Maiani et. al. PRD71 014028 =
SMth- =84 3 MeV 0.18 4+ 0.89 + 0.26 MeV

No evidence of neutral partners!

B(B°—X(3872)K°)

This measurement: (B* and B° samples)
World average (T.Kuhr @ QWGO08):
MX(3872) = 3871.5+0.2 MeV

Mpo + Mp+« = 3871.81 £ 0.25 MeV
(PDGO8 + PRL98,092002)

A. Zupanc (KIT) Hadron Spectroscopy @ Belle

Events / (0.0025 Ge¥)c

[ 131.7+15.0
(12.80)

M(Jiy o) (GeV/d

BY — X(3872)K°

Events / ( 0.0025 Ge¥)c

27.6%6.6
(590)

.82.3.83°3.84 3.85 3.86 3.87 3.88 3.89 3.9 3.91
M(Jiy ) (GeV/&)

First observation!
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First observation of B® — X(3872)K*m~ [arxiv:0809.1224]

Study of B® — X(3872)K*n—; X(3872) — 7w /v

Events / ( 0.0025 Ge¥/c

= N WA OO N ®

© 45
% 40

----X(3872) sidebands
— Non-resonant

0 o -
.823.83 3.84'3.85 3.86 3.87 3.88 3.80 3.9 3.91 .6 07 08 09 1 1.1, 1.
M(Jiy ) (GeV/) tM’(Kn) (GeV/€)

Nxkr =814£20 Nxy«o =810
B(B — X(3872)(KT)uon—_res) X B(X — nrd/1) = (8.1 +£2.011%) x 107
B(B — X(3872)K*?) x B(X — 7mwd/1) < 3.4 x 107° @ 90% C.L.
BY — X(3872)K*7~ is dominant; B® — X(3872)K*? is small.
In contrast to B — (25)Kn, J/9Km and xc K7 where K* dominates!

A. Zupanc (KIT)
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Mass of X(3872) in D°D*°

Belle PRL97, 162002

i Belle [arXiv:0810.0358]: B — D°D*°K
B — D°D’n'K

M,<3.88 GeV E My,>5.27 GeV.
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Events / (2 MeVic?)
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3 u @ X(@72) M, (GeVic?) M(D*D) (MeVic?)
E 1

B = (3872.6795 £ 0.4) MeV

- F(BW) =3.977579% Mev

B(B — XK) x B(X — DYD*%) =
s gw S T SW 4 (0.73+£0.17 £ 0.08) x 10~*
_ +0.7 No significant mass difference from that in

M =3875.1 3¢ 0.5 MeV g

J/pm]
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See also Eric Braaten's talk on properties of X(3872)!
This parallel session © 15:00
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Charged resonancelike states o
(minimal quark content ccud)
State M (MeV) T (MeV) JPC Decay Modes Production Modes
Z(4050) 40517%%  82%5) 7 whxg B — Kz (4050)
Z(4250) 42487185 177932 2 7E Xe1 B — KZ*(4250)
Z(4430) 4433415 4573 ? wE ! B — KZ*(4430)
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First observation of Z* (44

Study of B — Kr®1)(25)
K*(890)

Mi(my) (Gev)

and K3 (1430) veto

ME(Kr) (GaV®)

Interpretations:

threshold effect

J.L.Rosner 0708.3496, D.V.Bugg, 0709.1254

D*D; molecular state
X. Liu and Y.R. Liu, 0711.0494
radially excited tetraquark

L.Maiani, A.D.Polosa, V.Riquer, 0708.3997

baryonium state

C.F.Qiao, 0709.4066
hadro-charmonium
S.Dubinskiy,M.B.Voloshin,0803.2224

0) @ Belle

S-wave Breit-Wigner

+ Background with kinematic
T

Events/0.01 GeV.

M(TY) (Gev)

thresholds
T

Belle: PRL100, 142001

Significance = 6.50
M = 4433 + 4 +1 MeV
17430
=447 Mev
B(B — KZ(¢(2S)7™))

(414+1.0+£13)x 1075

BaBar observes 1.90 signal pro79, 112001

B(B — KZ(¢(25)7")) < 3.1 x107° @ 95% C.L.

. Diff./10 MeV/c?

Belle and BaBar ¢(2S)7 spectrum comparison

1

>

=)
T

)
w S
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Full Dalitz plot analysis of B — K71=(25)

Default Dalitz model: K*(800), K*(892), K*(1410), K;(1430), K3 (1430), K*(1680)

Belle: arxiv:0905.2869 (PRD) Fit without Z(4430)
60
Y S o c d e %
X 3
- @ 40
21 % 20
i
<. 20
° U
S .
3 10 % 40
= O 30
= 18 ]
& 2 20
= 47 2
g 10
16 " or
oL ~ 1o S ot ol it
L e ) 16 18 20 22
15 - Mirty), GeVoic*
3 o
W05 1 15 2 25 3 S C.L.=0.1%
MA(KT*), GeViic* 2
e oF
w
K= cannot reproduce narrow ] a!ll“!g
8 20

I
pea k! Mz(n V), Ge\Pie*

A. Zupanc (KIT) Hadron Spectroscopy @ Belle DPF09, 28/07/2009 15 / 39



Full Dalitz plot analysis of B — K7™

Fit with default Dalitz model + Z(4430)

25)

Fit with Z(4430)

Belle: arxiv:0905.2869 (PRD)
a_b ¢ d _e

@
=]

23

22

Events / 0.18 Ge¥/c*

My, GeVPic?

Events / 0.18 Ge¥/c*

% 8
15 3 o
14 g
M3(KTh, GeVPic* g .
Significance of Z(4430) peak is 6.40 ok

A. Zupanc (KIT) Hadron Spectroscopy @ Belle

6 18 20 22

M(rhy), GeVPic*
DPF09, 28/07/2009

Mi(rcty), GeVPrc*

C.L.=36%
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Updated properties of Z*(4430)

Belle confirms the original result on Z*(4430)

Sum of a, c, e slices
K(892) and K7 (1430) veto) Belle: arxiv:0905.2869 (PRD)

= Fitw/ 7(4430 Significance = 6.4c0
so-— Fit w/o Z(4430 FI5+19
' — background M = 443356127413 MeV
] 40} [ = 1O7t43t56 MeV
g | H B(B — KZ((25)7+))
S 80F =
2 1.845.3 -
§ 20[- + (3'2t0.9J—r51.6) x 1072
ol + + Width larger than in original analysis
. } it (45 MeV) but uncertainties are also
oL T \TG‘KFTT’ |arger.
14 16 18 20 22

Mi(rty), GeVPict

Systematic study: Z*(4430) significance in different fit models
always > 5.40!
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Observation of Z(4050) and Z*(4250) @ Belle

=0
Study of B© — K~ 7wtx decays (xca — J/%7) Belle PRD78, 072004
. . —0
Clear signals in AE, Mpe and M(J/¢v): N(B" — K~ xc1) = 2126 + 56 + 42
- — - — ap
350 - ‘ 400 ‘ E
300 - o 30F
> E L E
§ 250 ;7 E 300 ; %
S 200 - goe 8
S E =1 E ©
3 150 g 2008 5
S 150F £150F <
100 - & 100 ff %
0 L S—— s0F i)
P ST A A Py I AP et o F
-01 -005 0 005 01 32 33 34 35 36 37 ! ‘1‘5“
AE, GeV MQ/py), GeVvic? MAKTT), GeVZich

Default Dalitz model:
@ K™(800), K*(892), K*(1410), K;(1430),
K3 (1430), K*(1680), K5 (1780) + Z* (7" xc1)
@ Integrated xc1 and J/4 angular distributions

@ Fit results depicted in Mf(,7r+ and M? slices

T X1
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Observation of Z(4050) and Z*(4250) @ Belle

Belle data favour fit with two new resonant structures
Belle: PRD78, 072004

2 2
M forl < MK,_A_Jr < 1.75 GeV:

mFxe

40
35
30
25
20
15

Events / 0.024 GeV/c?

10

LT R R ¥ v
M (X, T0), Gevic?

— only known K* (C.L.= 3 x 10710)

— +Z(4050) + Z(4250) (C.L.= 42%)

— Z(4050) contribution

— Z(4250) contribution

A AR AR RARAN EARRN RAARN AR N

Z(4050) " Z(4250)"
M [MeV] | 4051 iuﬁgﬁ 4248%‘5%%0
s S AR 1
Bgs-Bz+ | 3055376 40153 05
x107> x1075

@ double resonant structure is distinctive
(favoured over one res. at the 5.70)

@ spin of Z; » not determined (J =0 or 1

give comparable results)

@ large syst. errors on M and ' due to model

uncertainties

@ BB’s comparable to Z7(4430), X(3872), ...

Z*(4050) and Z*(4250) join Z*(4430) as
charged charmonium-like exotics

A. Zupanc (KIT)

Hadron Spectroscopy @ Belle

DPF09, 28/07,/2009
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1~ states via ISR

State M (MeV) r (Mev) JPC Decay Modes  Production Modes
Y(4008) 400853 22675, 17— wtw /9 ete—(ISR)
Y(4260) 4264412 83+£22 1~ wtaJ/y ete~ (ISR)
Y(4350) 4361+13 74+18 1~ wtm— ete~ (ISR)
X(4630) 46347%, 92t 1-— AFAD ete (ISR)
Y(4660) 4664 4+12 48+15 1~ mta—qf ete= (ISR)

A. Zupanc (KIT) Hadron Spectroscopy @ Belle DPF09, 28/07/2009 20 / 39



via ISR @ Belle

80F Y‘(4260) q Tt "I/
& ‘ Belle PRL99,182004 ‘ BaBar PRL95, 142001
3 60 e Solution| | Y (4008) Y (4260) Y (4260)
= SR Solution M [MeV] | 4008 + 40Fif | 4247 + 12F1) 4250 + 87%
400 e ] +6
7 40Y(4008)‘j r[Mev] | 226+ 44+ 87 | 1084 19 4 10 88 £ 237
Ezo ] Y (4008) not seen by BaBar. Y(4260) also observed by Cleo.
il
ul Ao 1 + = (2
057 45 5 5.5 m o $(25)
M@ty (GeV/E) \ Belle PRL99,142002 | BaBar PRL9S, 212001
' ' Y (4360) Y (4660) Y(4325)
bt ‘ ] M [MeV] | 4361+ 9+9 | 4664+ 11+5 4324 + 24
> i Y(4660) r [Mev] 74+ 15 £ 10 48 + 15 + 3 172 + 33
o ‘ ]
N —
g AFAC
S ‘ Belle PRL101,172001
! . X(4630)
5 M [MeV] 463418 +2
(X TW(ES)) (GeVA) F [Mev] 927+40 +10
X(4630) oA
RN "4 Is Y(4630) = Y(4660)? Could be a 53S; charmonium?
7 Too many 17~ states in this mass region to identify
them as conventional charmonium resonances!

45 46 47 45 49 5 8152 83 4

M, A) Gevie
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XY counterparts in bb and ss systems

State M (MeV) r (Mev) JPC Decay Modes Production Modes
. ete~ (ISR)

Y;(2175) 2175 + 8 58+26 1 #fp(980) 3/ — nYs(2175)

Y,(10890) 10,890 £3 55+9 1-—— #t7—7T(1,2,3S) efe” — Y,

A. Zupanc (KIT) Hadron Spectroscopy @ Belle DPF09, 28/07/2009 22 /39



ss system: Confirmation of Y(2175) @ Belle

First observed at BaBar (PRD74, 091103) and confirmed by BESII (PRL100, 102003)
Study of efe™ — ¢mtw~ and ete™ — ¢f(980) via ISR

Belle arXiv:0808.0006

$(1680)

M = 1689 +7 + 10 MeV
=211+ 14 +£ 19 MeV

Y(2175)

o(prntm™)
_ (©) 7
2osf +
E 04 * § ’
% 02 .
015 : é 2’5 :
Ec . (GeV)

Fit with two coherent

BWs

@ Mass and width are consistnt between the two fits

@ In agreement with BaBar's and BESII's measurements

M = 2079 £ 13773 MeV
=192 +23%% MeV

0(4,(980)) (nb)

o (¢1,(980))

(b)

2 22 24 26 28
Ecy (GeV)

Coherent sum of one
BW and nonresonant
term

@ ¢(1680) and Y'(2175) have similar width ( ~ 200 MeV)

— suggests Y(2175) is a excited ¢ (s5 state)

A. Zupanc (KIT)
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bb system: Huge I'(

(55) — 7w T(1S))

T(nS) — 7w T(1S)
with 447/fb © /5 = T(45)

o

T(nS) — 77w (1,2S)
with 21.7/fb @ /s =

T(55)

©225 1 ~, 350 F T T v - ——
= L E (a) purmcandidates in the Y (1S) - ppiregion H
Ezoo F E goo E ;Y(ZS) EY(3S) ;was) ;*w(ssy'
Birsf on-resonance g 2 :
= sl
%150 s : 1 1
Eus(T(25) = T Y E— 12 14
@b AM = M(uumm)-M(up) (Gevie?)
T(35) ©  (b) purmtcandidates in the Y (2S) - p'y region
= 1 E (3) iv(as) Y (5S)”
T(45) | g ; -
44 £ 8 evts S
25 E 3
T NS 8 i
%3704 05106 07 08 g9 1 1] 12 13 H o Y] - 5 7
AM (GeV/c?) = AM = M(upTm)-M(up) (Gevic?)
Belle: PRD75, 071103 Belle: PRL100, 112001
bb | T(2S) T(3S)  T(4S) T(5S)
I (total) 32 keV 20 keV  20.5 MeV 110 MeV
F(r7T(1S)) | 6keV 09keV 19keV 0.59 MeV

Can 17 bb state have such rate? Maybe yes! (JETP Lett.87,121 & PRD77, 074033)
Is it a sign of a new particle overlaping with T(55)? Check with energy scan.

A. Zupanc (KIT)
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production: Observation of Y},(10890)

Energy scan: 7/fb collected between T(5S) and T(6S)

g 7 ;* (a) Fit with commoni;andr,len.d.i.=39.4i16

% : F ¢ Y(1S)m +

g E W Y(2S)tn .

8 4 E A v@Esmn

= 3 Y

g o2f ' H . arXiv:0808.2445
2 1 F ! * 4

= of 1

L]
= L L L L + L
10.75 108 10.85 10.9 10.95 1" 11.05
CM Energy (GeV)

Fit all three cross-sections with the same BW:

‘ 7 T(1S) 7 T(2S) 7w T(3S)
peak [pb] | 2.467927 +0.18 4.1879%2 +0.55 1.61703L +0.21
M [MeV] 10889.6 + 1.8+ 1.6
I [MeV] 54.7185 £ 25
The structure is different from known T(55)/10860
@ Mean is ~ 20 MeV higher Is it a bottomonium counterpart to 17~

states seen in c-quarks sector?
W.S. Hou PRD74, 017504

@ Width is two times smaller
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New enhancement [X(3915)] observed in vy — wJ/1
— if X(3915) = Belle's Y(3940) = BaBar's Y(3914) = JPC =0*+

New on X(3872)

— No evidence for neutral partner found

< Observation of B® — X(3872)K 7~

— Latest measurement of X(3872) mass in DD* mode agrees with mass in
J/ymm mode

No unfilled charmonium assignments are available above DD* threshold for
177 states
— Except maybe Y(4008)

Charged resonancelike Z states
— Z(4050) & Z(4250) observed in B — Kmxc1
— Z(4430) confirmed by Dalitz analysis of B — K7(25)

Possible analogue of Y states in s5 and bb systems
— Y,(10890) has different structure than T(55)

A. Zupanc (KIT) Hadron Spectroscopy @ Belle DPF09, 28/07/2009 26 /



Backup material
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X(3915) in vy — wJ /4

W<3.95GeV (b)

03 T ,* o s 12 F
C_e . a r
_o2s Eo e e @ L0 b
-9_ C b . % 1],
E . o
2 02 F Y . . S s [
O Foo® : . * o .
~o0.15 £*°= b . -~ s |
_ C . * . - -
L C e N . ° ‘9 - -
Q o1 :—_.-.: e, c 4
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X(3872) in DD

Fit with Breit-Wigner
BW(m) = st ()

m?—m2)2+mT(m)?

2L+1
r(m) = o () (22))

convoluted with detector resolution

ox(m) = ay/m—mg

f(m) = [T BW(m—t)-g(t,ox(m —t))dt ol
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Fit with Flatte distribution (C. Hanhart et al. PRD76, 034007 (2007))
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Dalitz analysis of B — K7™

2S) (Z7(4430))

Contribution Fit fraction (%) Significance
A 3.1 /
Z(4430)* 57775 6.40
3.4

e 4.1133 150
K*(892) 64.875% large
K*(1410) 5.51%3 0560
K5 (1430) 53126 130
K3 (1430) 55718 31l
K™ (1680) 2.8738 120
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Dalitz analysis of B — Kn*1)(2S) (Z(4430))

TABLE II: Significance of the Z(4430)" for different fit models.

Model Significance
1 default G40
2 no K;(1430) 6.6
3 no K*(1680) 6.6
4 reclease constraints on & mass & width 630
5 new K" (J=1) 600
6 new K" (J =2) 5.50
7 add non-resonant ¥’ K~ term 630
8 add non-resonant v’ K~ term, release constraints on x mass & width i8¢0
9 add non-resonant ¢'K~ term, new K* (J = 1) 550
10 add non-resonant ¢'K~ term, new K* (J = 2) 540
11 add non-resonant ¢’ K~ term, no K7(1410) 630
12 add non-resonant ¢ K~ term, no K*(1680) 6.60
13 LASS parameterization of S-wave component G50
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Dalitz analysis of B — Kn*1)(2S) (Z(4430))
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Dalitz analysis of B> — K7+ e (Z1(4050) &

Z+(4250))

Fit without w1 resonance

M2(x,TP), GevZic*
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Dalitz analysis of B> — K7+ e (Z1(4050) &

Z+(4250))

Fit with one mx1 resonance
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Dalitz analysis of B - K m"xea (Z7(4050) &

Z+(4250))

Fit with two 7y 1 resonances
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Dalitz analysis of B> — K7+ e (Z1(4050) &

Z+(4250))

TABLE 11: Different fit models that are used to study systematic uncertainties and the significances of the single- and double-Z*
hypotheses
Model Significance One Z7F vs. Significance
of one Z+ two Z+ of two Z+
1 default (see text) 10.7 0 570 13.20
2 now 15.6 0 500 16.6 0
3 no K*(1410) 1340 540 1480
4 no K}(1430) 1040 520 1440
5 no K*(1680) 1330 560 1480
6 no K:(1780) 1290 560 1440
7 add non-resonant ., K~ term 9.00 530 1030
8  add non-resonant . K~ term, no K*(1410) 1130 510 1350
9 add non-resonant x., K~ term, no K*(1680) 1140 530 13.7¢
10 add non-resonant y.; K~ term, no K3 (1780) 10.8 o 540 13.2¢
11 add non-resonant y; K~ term, release constraints on r mass & width 950 530 10.7o
12 add non-resonant ye1 K~ term, new K* (J = 1) .70 540 926
13 add non-resonant y.; K~ term, new K* (J = 2) 620 560 81a
14 LASS parameterization of S-wave component 1240 530 1380
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Energy scan @ BaBar [PRL102, 012001]

» Extract parameters for T(55) and Y(65)
Fit a simple model with
0 = |Ane|? + | B, + 4555 BW (Mss, ['s5) + Asse'®®® BW (Mss, Iss)|?
~——

bb-continuum  Flat component interfering with 2 relativistic Breit-Wigner resonances

0.6 T |
BT T(55) 1
ost T(65) - L r6s) | r6s)
04l 3 M[MeV]| 1087622 | 10960 + 2
! p it ) i T[MeV]| 4344 3743
i T , E ofrad]{2.11+£0.12 | 0.12+0.07
Py { |
"t Be 5 1 Mppa|MeV]| 10865 +8 | 11019+ 8
L - B E Tppa[MeV]| 110+£13 | 79416
l]; | V\ . | | | I'
10.6 10,7 10,8 109 11 11.1 1.2
\/g[GeV] Measure differences to PDG values
PIY Jorgris ———— bonong 30D 2000 gotomonum B
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