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e Introduction to BESIII/BEPCII

e Advantages of N* studies at e*e” colliders
e Partial wave analysis of W' npp
e Partial wave analysis of ¥’ n%pp

e Summary
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BEPCII: e+e- collider (r-charm region)

- /s : 2.0-46GeV

First collisions: March 2008

Luminosity: ~6.5X10% cm2s1@3770
(~11 X CESRc and ~62 X BEPC)

BESIII;
* Momentum resolution:

c,/p = 0.58% at 1GeV/c
Photons: o /E =2.5% at 1GeV
TOF: 80ps(barrel), 100ps(endcap)
MUC: 9 layers RPC for barrel, 8 for

endcap
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So far BESIII has collected:
~225 Million ] /¢

~106 Million Y(2S)

~2.8fb! at the Y(3770)

Physics at BESIII

R, .4 and precision tests of Standard Model
Light hadron spectroscopy

Charm and charmonium physics

T physics

Improve the measurement precision

of CKM matrix elements

Search for new physics / new particles
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Quark models predict many more baryon resonances than have

S o

1) Theoretically: Reduce the number of degree of freedom. (Quark-

been observed

Possible explanations:

diquark)
2) Experimentally: If the missing N*s have small couplings to tN &
vN, they would not have been discovered by experiments using

photons or pions.



Comparison of BESIII with zN, yN at N* Study =~

N* knowledge primarily from N, yN. At BESIII
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1: Pure Isospin 1/2 P oo o o Toogign

2: Study by many decay channels, - b
such as ©°N, NN, ’N, wN... -

: N* and N*, twice of the statistics _'E

4: Large statistics for charmonium

states i R
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Observation of N(2050
( ) N*(1520) N*(1650)
| N*(1440)7 | \N*(1535 N*(1675)
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JP of N(2050): 1/2* or 3/2*

M = 2065+ 3" 5MeV/c? T['=175+12+40MeV/c’

PRL 97, 062001 (2006)
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e Partial wave analysis of ¥’ npp
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e Construct amplitude A, for each possible partial wave

A = Agrog A(Breit—Wigner) Ay,

e Construct differential cross section

do
d_Q = ‘zll A| + Abackground

e Constructlog likelihood function
N do

InL=) In(—/o

; ( 10 )

e Maximize log likelihood function
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In this analysis, only
N-2YY are used.

B(Mm=2vy) =39.31%
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Results from PWA Prellllrmn ary-
1) N(1535) and PHSP(1/2-) are significant in this analysis

N(1440)  N(1520)  N(1535)  N(1650)  N(1700)

N(1710)  N(1720)  N(1900)  N(2080)  PHSP(1/2-)

2) MC projection is consistent with data (MC = N(1535)+PHSP)

Mool
> :
: 1" I nbin = 1.65038499889 : % I nbin = 0.87087064524
E B Data : Data
— Mc Integration = e \lc Integration
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3) JP of N(1535) favors %-,

consistent with the PDG
value.

4) No pp structure significant

Resonance f (J P ) ! -AS
N(1535) %(%i) 16.5
5(57) | 451

L(27) ] 186.2

PHASE-SPACE | £(17) | 04
5(57) | 379

L(27) | 334

|Ks1—l Width = 100 MeVich2 I
]

1 1 1
2 2.2 24

mass of X[1-) GeVicA2
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Mass and width of N(1535):

PDG:
+0.005+0.010 2
M =1.524", s 000 GEV /C 1.525~1.545GeV//c?
+0.027+0.061 2
['=0.13077 024 0014CEV / C 0.125~0.175GeV/c?

B(y'—>npp) =(6.6+0.3£0.6)x10~° PDG: (6+1.2)*10°
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PWA of this channel is ongoing.
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1. PWA of y'->npp are done. The measured mass and width
of N(1535) agree with PDG values.

2. PWA of y'>n’pp is ongoing.

3. This general method could be extended to many decay
" ~0.-0

channels, ppn', ppw, ppg, ppp, ppr°n’, ppr‘n”, (or A¥*,E*

3. BESIIlis a great tool to study baryon resonances.
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Effective Degrees Of Freedom

Quark Models

¢ Symmetric Constituent Quark Models predict overabundance
of excited states (“missing” resonance problem)

® Quark-Diguark Models predict fewer states

® Quark and Flux-Tube Models predict increased number of
states



BESI:

Recent N* Results From J/{s Decays
arXiv: hep-ex/9910032 (1999)
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Tye(s) = 2. (052 3) 5 Pon(5)

pan (ME.) pﬂN(Mﬁr.))
_ 2qxn(s) \/(S — (My 4+ Mx)?)(s — (My — Mx)?)
PXN(S) — \/E — s

B(y'—>npp)=(6.7+£0.2+0.6)x107
B('— N (1535) p) x B(N (1535) — 7p) = (6.012387) x107
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= N1535 contribution

= Fit Results

= N1535 contribution

= Fit Results
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Mass and width of N(1535) are measured and consistent with the PDG
values. The branching ratio of W¥(2S)-> n pp is in agreement with
the PDG value, and has a factor two smaller error.
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This is a tool to calculate Feynman Diagrams and generate the amplitude
of partial wave automatically.

Input For Physical Model

Physical Model Evaluation

Full Feynman Rules

Counterterms

Physical parameters

[ Latex Version of The Modc}

Progress in FDC Project, Wang, JX hep-ph/0407058

gut For Physical Process
ose Physical Model and

Process

///{{ Treatment ofll{inematics ]

[ Numerical Intergration ]

Numerical Results
Requured plots 1in Hbook f t

p
N T
¥(25)
P
(a)

Eg. For Spin=3/2

Asv = U(ko, SQ)HQ;LP;;'!; (c100n + Cokin Y + Caknukinn) V50 (K1, 51)U7

2

pr_ 7P+ My- g — Lonaw 24" P p"’v“]
¥4 M2, — p? t iMy-Ty- 3 3M2. 3Mpy-
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statistical significance

For a resonance X,
Lo is the likelihood when X is NOT included in the fit;
L1 is the likelihood when X is included in the fit;
Andf js the number of changed degree of freedom which
equals the free parameters of X;
u equals the twice difference of the log-likelihood.

w=—-2InLo—(~2InLy) obeying x°(u, Andf)

Using functions provided by CERNLIB(6100, 6105), the
statistical significance of X will be given by:

prob(u, Andf)
S=dgausn(1l — 0.5 * prob(u, .&ndf)]

Input : u, Andf, Output : S

Mar. 20, ZUll LIIT VV U, REIICOIILISS dc MOT'1OoInd
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