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This budget supports the continuing and new research in basic particle and nuclear

physics of the UCLA Particle Physics Research Group presently operating under grant

#DE-FG03-88-ER40420. lt covers t,he following research:

Proqmm I: Rare and Forbidden )7 and # Decays to Test the Standard Model

I-1: "Rare and Forbidden Decays of Light Mesons." Our major new program

for testing the Standard Model. Investigations include: search for longitudinal muon

polarization in r/ --, tz+/z- and F(r/ ---* rr+zr -), both are tests of CP; 77 _ tie (test of

lepton flavor conservation); )7 ---, e+e-,r/ _ _+t_-, and zr° _ e+e - (search for new

interactions). Saturne Exp.#198, B. Nefkens and B. Mayer, spokesmen. The feasibility

of a tagged )7beam at Saturne II using the reaction d+p ._.,3 He+r/was explored in 1989

and 1990. Three weeks of beam time l'ave been approved for measuring F(r/--, #+tz-)

in late 1990.

I-2: "Search for the Rare Decay tz+ --_ e+'r (The MEGA Experiment)." LAMPF

proposal #969, M. Cooper, spokesman. Approved with A + priority for 4000 hours.

This is a multi-year multi-million dollar project by 10 institutions to test lepton family

conservation to the unprecedented level of 10-is. Our prime responsibility currently is

the development of the surface p+ beam of 3 × 10vp+/sec. Several test runs in the muon

channel have been made and we have developed unique beaan diagnostic apparatus for

the occasion. :_

Program H Tests of Charge Symmetry and l.,ospin Invariance

II-l: "The Superratio andthe Simple Ratios of zr+ and zr- Elastic Scattering on 3Ht

aad 3He at 180 MeV to Investigate Charge 5vi_lnletry." LAMPF Exp.#546, B. Nefkens,
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spokesman. 250 hours have been used for taking data employing a 30,000 Ci tritium

target. In this experiment we introduced the idea of the superratio. This resulted in

the discovery of a new type of charge symmetry violation, namely, the inequality in the

wavefunctions of the tri nucleon system. The final article has just been published in

Phys. Rev C. This project is now completed.

II-2: "Angle and Energy Dependence of the Superratio of zr+ and zr- Elastic

Scattering on aH and 3He, Further Evidence for Charge-Symmetry Violation." LAMPF

Exp.#905, B. Nefkens, spokesman. 300 hours have been used for data taking using

a 180,000 Ci tritium target. The preliminary results on elastic scattering have been

published in Phys. Lett. The final paper has been submitted to Phys. Rev. C..

II-3: "zr+ and zr- Scattering on Tritium and 3He in the Region of the NSF-

dip." LAMPF proposal #1032, B. Nefkens, B. Berman, W. Briscoe, co-spokesmen.

"/'he experiment ran for 280 hours The data is being analyzed, preliminary results arer

available.

II-4: "Pion Scattering from 3H and 3He near 180 o in the Region of the A(1232)

Resonance." LAMPF proposal #1064, W. Briscoe, B. Berman, and B. Nefkens, co-

spokesmen. Data taking took 480 hours. The analysis is in progress.

II-5: "Measurement of the Superratio in the Backward Hemisphere at T, = 180

MEV." LAMPF Experiment #1155, K. Dhuga spokesman. The experiment ran recently

for 200 hours and the analysis is in progress.

II-6: "Test of Charge Symmetry by the Comparison of the Cross Sections for

rr-d --, nn with "n'+d -, pp." TRIUMF Exp.#270, B. Nefkens, spokesman. 250 hours

were used for data taking at 4 incident pion energies. The analysis is substantially done,

and preliminary results have been submitted for publication.

II-7: "Charge Symmetry, Quarks and Mesons." This is a lengthy survey article to

appear shortly in Physics Reports. This work was done in collaboration with G. Miller

and I. Slaus. DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal lial:ility or responsi-

" bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinion_ ui" aut,,u,_"'t..........,..._... ........_ h_r_in dc} not necessarily state or reflect those of the
United States Government or any agency thereof.



Program III Studies of Baryon Resonances: _rN Scattering, Inverse Pion Photopro-

duction, Eta-Meson Photoproduction, and _he Reaction _r-p--, rln

III-1: "Measurement of the Spin Rotation Parameters A and R in rr+p and rr-p

Elastic Scattering from 427 to 657 MeV/c." LAMPF proposal #806, B. Nefkens prin-

cipal spokesman, D. Barlow, W. Briscoe, M. Sadler, spokesmen. The proposal has been

approved with A rating and 1700 hours of beam time have been used. The setup in-

cluded a longitudinal frozen-spin target aald a spectrometer-polarimeter combination

for processing the spin of the recoil proton. The dafa analysis is well under way, a Phys.

Rev. Lett. has appeared recently, the full paper is in progress.

III-2: "Measurement of the Left-Right Asymmetry in lr-p ]'--, "rn and rr-p T-"

w°n in the Region of the A(1232) and Roper Resonances and a Determination of

da/df_('rn _ rr-p)." LAMPF proposal #804, B. Nefkens, spokesman. The experi-

meat ran for 1200 hours, the data taking and analysis are finished. Thesis research by

G.J. Kim. A Plays. Rev. Lett., Physics Letters, and a Plays. Rev. Brief Report have

been published. One long paper is published in Phys. Rev. D, another one has been

submitted.

III-3: "Photoproduction of Eta-Mesons." New research on the $1a(1535) and other

resonances via their photoproduction and decay through the Nr/channel. Research is

in progress at ELSA in Bonn.

III-4: "Measurement with a Polarized Target of the Cusp in rr-p ---, rr°n and of

the Asymmetry in rr-p --, r/n." There is a dire need for good data in the region around

the Pl1(1440) which is just outside the reach of LAMPF. Plans are being discussed to

do an experiment at LNPI, Gatchina.

III-5: "Pion-Nucleon Partial Wave Analysis," and "zrN Newsletter." The first is

theoretical work in support of the above research. The second is a survey and appraisal

of the field.

III-6: "Electroproduction of eras near Threshold." New research being considered
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for MAMI.

Program IV: Ezplorutow Investigations in Support.of the Previo_ Progr_rr_

IV-l: "Feasibility Study of Tagged Eta Meson Production in p +3 H _4 He +

r]." LAMPF proposal #1135, C. Pillai, D. Barlow, and C. Mishra, spokesmen. An

exploratory investigation of a novel way to produce tagged eta mesons at LAMPF. We

propose to use the MRS or HRS near 0° to detect the 4He's and our 180,000 curies
I

gaseous tritium target used in Program II. A test run has been approved, it awaits

installation of the tritium safety systems.

IV-2: "6Li 4-p ----,vBe + r] near Threshold." Saturne, B. Nefkens spokesman. A

test run was made in July, another is planaed when the BLi beam at Saturne becomes

available.

IV-3: Eta Production in Three-body Reactions" p+p --, p+ p+ r/near Threshold."

Saturne # 174, O. Bing spokesman. Some data were obtained in summer of 1989 using

SPES III, preliminary results are available. "p + d ---, p 4- d 4- 7"/far above Thre,.hold

Saturne #186, Y. LeBornec Sl)okesman. Data runs were made in spring 1989.

IV-4: "Particle Physics with PILAC." Physics options with a clean, intense mono-

chromatic _r+ and _r- beam at p,_ = 0.7 to 1.3 GeV/c.

IV-5: "Quark Physics with a Phi Meson Factory." Summary of quark physics

options l)resented at the UCLA ¢ Factory Workshol).

IV-6: "A New Approach to Measuring the Neutron Electric Dipole Moment."

Exploratory investigation for a new measurement of #t:(n) at LANSCE.
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The partition of the budget among the four programs for the next year Is as
follows:

Program I: 45_

Program II: 20_

Program III: 25_

Program IV: i0_
o

Alternatively, the budget can be divided into:

Analyzing data already acquired: 30_

Construction and testing of

equipment and experiment preparation 40_

Running of experiments: 30_






