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N(1440) bio
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e N(1440) was born in 1963 (M = 1485 MeV)

[B.T. Feld and L.D. Roper, Proc of the Siena
Intern Conf on Elem Part (Italian Phys Soc,
Bologna, Italy, 1963), p. 400]

® The first official report is
[L.D. Roper, Phys Rev Lett 12, 340 (1964)]
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N(1440)P,, within 7N PWA

[R. Arndt, W. Briscoe, IS, R. Workman, M. Pavan, Phys Rev C 69, 035208 (2004)]

® One of the most convincing ways to study N*s and A*s is tN PWA

| ImT-T'T < ImT [unitarity limit]

1468+4.5 MeV

e BW: M

03 b——utr 1 S R ~
1080 1380 1680 1980 2280 I/2 = 180+13 MeV
W (MeV) X =0.750+0.024
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Complex Energy Plane for Py
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Py4 via Argand and Speed plots

TC-N Isfzgf 5 . I m T

® Ts standard BW an appropriate form to

extract N(1440) from the set of several
nearby singularities (2 poles and nA

E %’vxk:%“q”“*xillll‘”f[h*“l“!*h*f

branch point with a very prominent cut) ?l!
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® Sp(W) = |dT/dW|

=- —— peak at W=M (pole)
| 4 at NR— O
‘ Re [G. Hoehler, ]
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Inelastic tN>nrN

- TN s e S. Schneider and S. Krewald
- [Bad Honnef, July 2003]

nN—nxN total cross sections

o (mb) & (mb)
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e For Pllc Gr‘ ~ Ge (X:O75) o 015 02 0.12_.36&“0.3 0.35
e nN does not help because o s s
. T pom T — — W/o Roper Resonance
N(1440) is below thr N TR T e
T [GeV]

e 1-p 2> n*n-h and n%1°n are essential

but not critical 6
UGMO5, June 22, 2005 Igor Strakovsky, GWU



Direct Measurement: e*e->J/y=>pn-h + pr*n
[M. Ablikim et a/. (BES Collaboration), hep-ex/0405030]

Event/0.02 GeV/c?

pt-n

2.
MualGeV /%)

Event/0.02 GeV/c?

MualGeV /%)

e PWA: JP=1/2*
M=1358+ 6+16 MeV
I'= 179+26+50 MeV

® Looks similar as pole ih N
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Direct Measurement at SATURNE II: ap>a'X

[H.P. Morsch and P. Zupranski, Phys Rev C 61, 024002 (2000)]

counts
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e M=1390+20 MeV

I'= 190+30 MeV
e Looks similar as polgin N
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NI(1440) within PR PWA

[R. Arndt, W. Briscoe, IS, R. Workman, Phys Rev C 66, 055213 (2002)]

o (ub)

Resonances in (y,m)
70— - e Py is less prominent

P3;3(1232) | Ds3(1520) C o . .
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P,, (M) within PR PWA
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1/2, . :
P;; (M) in Different Approaches
[L. Tiator et al. Nstar2004, March 2004 ]

Magnetic

P, partiol wave W{V®

ReA

ImA
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Sensitivity of the EM Couplings Extraction
[R. Arndt, W. Briscoe, IS, R. Workman, L. Tiator, in progress]
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e A-form: T=(1+it_,)(Born+A)+Rt +(C+iD)(Imt - |tn/2)
O C-for‘m: T:(1+iTnN)(Bor‘n+A)"‘RTnNei¢
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Some Conclusion about Sensitivity

e PionPR does allow to determine EM couplings at
fixed M, T, and X came from N PWA
e Uncertainties of EM couplings depend from:
- W range used in the BW fit (same as in tN PWA)
- NR parameterization
- Fitting procedure (data, amps, efc)
- Exp data errs (both stat and syst)
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nop Xsection variations within TEPR
[R. Arndt, W. Briscoe, IS, R. Workman, Nstar2002, Oct 2002 ]
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JLab Hall A proposal PR-05-010

Structure of the Roper resonance from
measurements of the double-polarization p(e, e 'b)r° reaction

e W =1380 - 1500 MeV
Q?%=0.13-0.93 GeV?
® = 1800 [parallel kinematics for the proton ]

Observables: P, P,/h, and P,/h [about 50data]
Systematics = 3%
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P11 (N\l_ cmd 51/2) within nEPR

[R. Arndt, W. Briscoe, IS, R. Workman, in progress]

Keect in mub WCM =2 mFmn

0= 0.130

P, pM
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P, vs Py; (M “and S;’%)

S o Q= 0.93[ 0.00]
100 ITC p IPy : Py ‘f‘““ﬂ?["“”[ ‘ll'["’l | UNI'_““"“"]jzed - TCnp IPy | PY Aan-tsoool Lol UNNozmalized
puptinn] i
+1ImFm [ _—"| -ImFm _
// P1pS  mFm
7
-0.50 . . . T . -1.00 = ;
1350.0 Wcm(MeV) 1550.0 1350.0 wcm(MeV) 1550.0
Q2%=0.13 GeV? Q2%=0.93 GeV?

® P, at low W is sensitive to small Q2
high W is sensitive to large Q2

e Expected APy = 0.02

e Scalar is less sensitive than magnetic
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P./hvs Py (M.° and S.°)
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® Scalar is less sensitive than

maghetic at low Q2

Q?%=0.93 GeV?

e Expected AP,/h = 0.01-0.02
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P_/hvs P, (MY and 5,9)

Q= 0.13[ 0.00] 2= 0.93[ 0.00]
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|Q?=0.13 GeV? Q?=0.93 GeV?

® P,/h is less sensitive vs P, and P, /h
e Expected AP,/h = 0.01-0.07
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Summary

Huge amount (more than 45 k data) of CLAS nEPR data
included unpol and both single and double pol
measurements is a critical source to determine A(W,Q3)
and N* EM couplings

There is no chance to get a model independent info about
neutron couplings at Q2 > O because of lack of data

Scalar component of Py, is less sensitive to the double pol
measurements than magnetic in Q2 dependence

Each pole found at N PWA can provide different Q?
dependence in pionEPR
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Thanks

I thank Dick Arndt, Yakov Azimov, Bill Briscoe,
Cole Smith, and Ron Workman for very valuable
discussions.

21

UGMO5, June 22, 2005 Igor Strakovsky, GWU



Backup
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Prehistory of N(1440)
[found by C. Smith, June 2005 ]
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e BNL, LHBC: *p at 6 GeV/c
[R.B. Bell et a/Phys Rev Lett 20, 164 (1968)]

e n*n: Significance[N/V(N,+N,)]= 3.1 ¢
n-h: Significance[N/V(N,+N,)]= 2.8 ¢ ”3
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A 1 VS Py (Mll_/ “and Sifz)
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® A r requires a high accuracy measurements
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