Current projects and recent results

(See also PNPI HEPD Report “Main Scientific Activities 1997-2001).

1. L3 experiment

     The most important results of the L3 experiment, as is known, are as follows.

     Z-boson mass has been determined with high precision, the probability of the decay Z(
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 has been determined, and the number of generation of massless neutrino has been determined (N(=2.978(0.014), the Standard Model (SM) predictions have been confirmed, and Weinberg angle has been estimated with high accuracy, the top-quark mass has been predicted in the frame of SM from higher order weak radiative corrections. In the recent years, main effort of the L3 activity were largely focused on the search for Higgs bosons and precise measurements of the properties of the W boson. Detailed studies of resonance formation in two-photon interactions were continued. By present, the L3 experiment has been completed, however the analysis of the data obtained has not been finished. The PNPI group continues the study of exclusive multi-hadronic final states in two-photon interactions, especially with high masses. Resonances with hidden charm and beauty quarks are also under search.

(See also Previous Main Results and L3).

2. SELEX experiment

     The SELEX experiment (E781) at Fermilab is a fixed target experiment aimed at studying charm baryon production in the forward hemisphere and charm baryon spectroscopy. However, the versatility of the apparatus also allowed for the study of such reactions as elastic scattering of electrons on ((-hyperons (in inverse kinematics), scattering of ((( (( and p on nuclei and some others. PNPI has made a significant contribution to the apparatus of the SELEX experiment, providing good particle identification (beam and electron transition radiation detectors) and tracking, capabilities (multiwire proportional chambers). The readout electronics for these detectors and for some other detectors used at SELEX was also fabricated at PNPI. SELEX has measured the differential cross sections for 
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 production by ((( (( and p beams at nuclear targets as functions of xF and pt. Lifetimes of 
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( pK((( decay has been observed for the first time. SELEX has measured the total cross sections for interaction of ((, (( and p on nuclear targets (Cu, Be, C) in a broad momentum range around 600 GeV/c. For the first time, the ((-hyperon charge radius has been measured. New data on (0 and (( polarization have been obtained. Also, the radiative decay width of the a2(1320)( meson has been measured. Quite recently, doubly charmed baryon 
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 has been observed for the first time.

(See SELEX).

3. Participation in the D0 experiment at Fermilab

     Petersburg Nuclear Physics Institute joined the D0 collaboration in 1996. PNPI physicists and engineers have been involved in the design and construction of the electronics for the D0 muon system upgrade, as well as in the  data taking (in Run II) and analysis of the data obtained. The PNPI group has designed, constructed, tested and successfully implemented into the D0 detector the read out system for 50,000 channels of the forward muon tracking detector. The PNPI group bears the main responsibility during Rin II for supporting the hardware and software of the mentioned read out system. (See also D0.)

4. SPES4pi

     One of the main objectives of the SPES4pi program was to study p(((()X and 
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’)X reactions in the region of the Roper resonance. The experiment was performed at the Saturn II accelerator (LNS, Saclay, France) at the 1 GeV/u alpha and polarized deuteron beams. The projectiles (alphas and deuterons) 
[image: image15.wmf]scattered from the liquid hydrogen target were registered in the forward direction by the SPES4pi high resolution spectrometer. In contrast to the previous inclusive experiment, where only the scattered projectiles were registered, in the present SPES4pi experiment the scattered protons and the emitted pions  were registered by the Forward Spectrometer (FS). The FS consisted of a wide aperture magnet, six tracking drift chambers and scintillator hodoscope (the drift chambers and the scintillator hodoscope were designed and fabricated at PNPI). The experiment has been successfully performed. The analysis of the 
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 data has been completed (Phys.Rev.C), the analysis of the (p(((()X data is still in progress.

5. Exotic Nuclei

     According to a proposal from PNPI, exotic halo nuclei, such as 6He, 8He,11Li, are studied at GSI by the method of proton elastic scattering in inverse kinematics. Secondary ion beams from the fragment separator FRS at the GSI heavy-ion synchrotron SIS are scattered in the hydrogen-filled ionization chamber IKAR which serves simultaneously as a gas target and a detector of recoil protons. The scattering angle of the projectile is also measured by multiple wire proportional chambers. In this way, the differential cross sections for proton elastic scattering from exotic nuclei are measured at small momentum transfers. The measured cross sections allow one to obtain information on the nuclear matter distributions. By present, the differential cross sections for proton scattering on 6He, 8He, 6Li, 8Li, 9Li and 11Li have been measured. The results obtained on the nuclear matter density distributions represent a clear signature of nucleon halos (skins) in 6He, 8He and 11Li. Measurements of proton scattering on 8B and14Be are planned. An experiment for measuring cross sections at larger momentum transfers is also under way.

6. Participation in LHC projects
     PNPI takes an active part in design and construction of the LHC detectors ATLAS, CMS, ALICE and LHCb. Since 1997, the preparation work for the LHC experiments has become one of the main activities at the PNPI High Energy Physics Division. Members of the “Laboratory of Elementary Particle Physics” are also involved in this activity connected with the detectors ATLAS, CMS and LHCb.

7. Nucleon polarizability

     The aim of the proposed experiment is to determine the values of proton electric and magnetic polarizabilities with a precision of about 0.5%. This aim can be reached by measurements of the energy dependence of the cross section for (p elastic scattering with a statistical accuracy better than 1% at the photon energy of 20-100 MeV for selected scattering angles ((scat=90o and 130o are proposed). The measurement can be performed using an untagged bremsstrahlung photon beam of (100 MeV energy and of a few  (A current. The scattered photons will be detected with a large NaI (-spectrometer with a solid angle for detection of 0.025 sr. In order to reduce background, the recoil protons will be detected with a dedicated high-pressure hydrogen-filled ionization chamber which will serve as both the target and the recoil proton detector.

     The proposed experimental method is also suitable for measuring the electric and magnetic neutron polarizabilities with high accuracy by performing a similar experiment with the deuteron target.
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