chiral dynamics contribution.doc submitted to World Scientific : 11/27/00 :

10:32 AM 1 / 2

NEW RESULTSON <

FROM JEFFERSON LAB

RORY MISKIMEN AND BURIN ASAVAPIBHOP

University of Massachusetts, Amherst MA, 01003 USA ,

E-mail: miskimen@physics.umass.edu

The chiral anomalyis arguablythe most well understood and constrained process in lowenergyQCD. Because the anomalyis a short-range interaction, it doesn’t have the hadronization problem that plagues the description of all low energyprocesses. The Wess-Zumino-Witten Lagrangian that describes the anomaly has no parametersother than fundamental constants, such as thenumber of col ors

N c and the pion decayconstant F p , and it’s prediction for the p 0 deca yrate isin excellent agreement with N c = 3. On the experimental side, manyaspects of the anomalyare not well tested. In particular, the situation for the g ® 3 p amplitude

F 3 p is disturbing since it was measured at Serpukhov [1] bymeans of the Primakoff effect and was found to be consistent with N c = 4. If this result is correct then it would signal a serious defect in our understanding of QCD.

At low t thetwo- pion photo-production reaction g p ® p + p 0 n is related to the g ® 3 p vertex bymeansof the t-channel pion exchangeamplitude. In Jefferson

Lab experiment E94-015 we use the sensitivityof the g p ® p + p 0 n reaction to the g ® 3 p vertex to measure F 3 p . Cross sections were measured using the CLAS detector. The electron beam energywas 2.5 GeV for the data reported here, with photonsfrom 20% to 95% of the electron energyincident on an 18 cm-long LH 2 target. The trigger for the experiment required hitsin the tagger, the start counter

(which surrounds the target), and the TOF scintillators. Differential cross sections were obtained asa function of s, t, M p+ n

, and cos q pp , where M p+ n isthe p + n invariant mass, and q pp is the p + emission angle in the pp CM frame. Acceptance corrections to the data were calculated using the CLAS GEANT simulation program GSIM.

d 2 s /dsdt was calculated bysumming over M p+ n

and | cos q pp |<0.6 .

F 3 p was fit to thedata using the Chew-Lowmethod. Model-independent parameterizations were used, d 2 s /dsdt (t-m p 2 ) 2 =-A 0 t F N p N

2 (t) + A 1 (t-m p 2 ) +A 2 (tm p 2 ) 2 + �, where F

N p N (t) is the N p N vertex form factor, taken here asthe nucleon axial form factor, normalized to unityat the pole. Fits to the data were performed as a function of pol ynomial order and asa function of the lowand high t cutoffs in the fit, with the requirement that A 0 should be stable with respect to these variations.

Finally, correctionswere made to thepole cross section for therestricted solid angle chiral dynamics contribution.doc submitted to World Scientific : 11/27/00 :

10:32 AM 2 / 2

coverage of the cross sections, | cos q pp |<0.6 and | f Lab |<25 0 within a CLAS sector, assuming a sin 2 q pp angular distribution in the CM frame.

The figure belowshows preliminaryresults for F 3 p (s)/ F 3 p (0) over the s range from 18 to 38 m p 2 . The error bars shown in the figure are estimates of the systematic error from theChew-Lowanalysis. Thedata point from Serpukhov [1] is also shown. Several theoretical calculations[2] are presented in the figure. Onlythe calculation of Holstein includes a finite width for the r + , theother calculations take the r + as a zero width pole. The data are in agreement with all of the calculationsup to s=26 m p 2 , which is at theupper limit of the range of validityfor all the calculationsexcept Holstein’s. Thedata arein good agreement with Holstein’s calculation over the entire experimental range in s .

Analysis of the data at s<18 m p 2 is continuing. NewCLAS data taken at 3

GeV will increase thesize of the data sample byapproximatelya factor of 20.

Cutting the data on the n p invariant mass isalso under studyas a wayto limit the effect of Dp final states on the Chew-Lowanalysis.

1. Yu. M. Antipov, et al ., Phys. Rev. D36, 21 (1987).

2. B.R. Holstein, Phys. Rev. D53, 4099 (1996), andreferences therein.