Contents

I Particle Physics 1

1 Tests of Lepton-Flavor Conservation at PSI 2 1.1 μ → e conversion in muonic atoms: the SINDRUM II project

(PSI proposal R-87-03) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.1.1 Search for μ → e conversion on gold (1997 data) . . . . . . . . . . . . 3 1.1.2 Search for μ → e conversion on lead (1998 data) . . . . . . . . . . . . 4

2 Rare kaon decays 6

3 Meson Spectroscopy at LEAR with the Crystal Barrel 10 3.1 Annihilation in flight into three neutral pseudoscalars . . . . . . . . . . . . . 10 3.2 Annihilation at rest into π^0π^0ω and π^0ηω . . . . . . . . . . . . . . . . . . . . 12

4 Particle Physics at LHC/CMS 15 4.1 Silicon Microstrip Telescope . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.2 Pixels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

5 Production and Spectroscopy of Antihydrogen 20 5.1 Silicon microstrip detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 5.2 Test of CsI crystals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

6 Measurement of the Neutrino Magnetic Moment at the Bugey Nuclear Reactor 24

7 Particle Physics at DESY/HERA 28 7.1 Electron proton collisions at 300 GeV center of mass energy . . . . . . . . . . 28 7.2 Summary of activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 7.3 Results from recent analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 7.3.1 High momentum transfer data . . . . . . . . . . . . . . . . . . . . . . 30 7.3.2 Heavy quark production . . . . . . . . . . . . . . . . . . . . . . . . . . 32

8 Microstrip Gas Chamber Development for HERAB and CMS 37 8.1 The GEM-MSGC detector for HERA-B . . . . . . . . . . . . . . . . . . . . . 37 8.2 Substrate production and quality control at IMT . . . . . . . . . . . . . . . . 39 8.3 MSGC tests at PSI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 8.4 Status of the HERA-B experiment . . . . . . . . . . . . . . . . . . . . . . . . 40

9 Neutrino Masses and Mixing 45 9.1 Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 9.2 Results for^{63}Ni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 9.3 Results for^{35}S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 9.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

10 Measurement of the gravitational constant G 48 10.1 The principle of the experiment . . . . . . . . . . . . . . . . . . . . . . . . . . 48 10.2 Measurements with mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 10.3 Improvements of the experiment . . . . . . . . . . . . . . . . . . . . . . . . . 50

II Condensed Matter Physics 52

11 NMR/NQR Spectroscopy 53 11.1 Colloquium on MAGNETIC RESONANCE IN HIGH-T_c SUPERCONDUC- TORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 11.2 High-temperature superconductors . . . . . . . . . . . . . . . . . . . . . . . . 53 11.2.1 Isotope effect of the spin gap . . . . . . . . . . . . . . . . . . . . . . . 53 11.2.2 Spin and charge dynamics in the Cu–O chains of YBa_2Cu_4O_8 . . . . . 54 11.2.3 Magnetic properties of Cu–O chains in YBa_2Cu_3O_7 and YBa_2Cu_4O_8 . 55 11.2.4 Interplane electronic spin polarization transfer in the superconducting state of Y_2Ba_4Cu_7O_{15} . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 11.2.5 Cluster formation of chain oxygen vacancies in YBa_2Cu_3O_7�_δ as the origin of the fishtail anomaly . . . . . . . . . . . . . . . . . . . . . . . 55 11.3 Antiferromagnetic parent compounds . . . . . . . . . . . . . . . . . . . . . . . 58 11.3.1 Sublattice magnetization in the antiferromagnetic parent compounds . 58 11.3.2 The paramagnetic phase of YBa_2Cu_3O_6 . . . . . . . . . . . . . . . . . 58 11.4 Superionic glasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 11.4.1 Relaxation of the stationary phosphorus nucleus . . . . . . . . . . . . 61 11.4.2 Magic angle spinning . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 11.4.3^{31}P–^{19}F spin–echo double resonance (SEDOR) . . . . . . . . . . . . . 62 11.5 High–pressure NMR in Ca_{0.85}Sr_{0.15}CuO_2 . . . . . . . . . . . . . . . . . . . . . 63

12 Magnetic Properties of Superconductors 65 12.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 12.2 Investigating vortex matter at central facilities . . . . . . . . . . . . . . . . . 66 12.3 Penetration depth measurements in YBa_2Cu_4O_8 family superconductors . . 69 12.4 Investigating vortex matter by torque magnetometry . . . . . . . . . . . . . 70 12.4.1 Enhancement of the vortex-lattice relaxation by means of an external ac magnetic field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 12.4.2 First-order vortex-lattice melting transition in YBa_2Cu_3O_7�_δ near the critical temperature detected by magnetic torque . . . . . . . . . . . . 72 12.5 Detection of small thermal effects in basic and applied condensed matter physics 72 12.6 Studies of oxygen isotope effects . . . . . . . . . . . . . . . . . . . . . . . . . 74 12.6.1 Oxygen isotope effects in the manganites . . . . . . . . . . . . . . . . 74 12.6.2 Oxygen isotope effects in La_2�_xSr_xCuO_4 . . . . . . . . . . . . . . . . 76 12.6.3 EPR study of oxygen isotope effect in La_2�_xSr_xCuO_4 . . . . . . . . . 76

13 Surface Physics 79 13.1 X-ray photoelectron diffraction in the backscattering geometry . . . . . . . . 80 13.2 Hexagonal boron nitride films on Ni(111) . . . . . . . . . . . . . . . . . . . . 80 13.3 Time-resolved medium-energy electron diffraction . . . . . . . . . . . . . . . . 82 13.4 Near-node photoelectron holography . . . . . . . . . . . . . . . . . . . . . . . 83 13.5 Photoemission from oriented orbitals . . . . . . . . . . . . . . . . . . . . . . . 85 13.6 Photoemission Fermi edge as a thermometer . . . . . . . . . . . . . . . . . . . 86 13.7 Underdoping of Bi-cuprates by ultraviolet radiation . . . . . . . . . . . . . . . 86 13.8 Evolution of the Fermi surface in a transition metal film . . . . . . . . . . . . 87 13.9 Surface states on vicinal Cu(111) surfaces . . . . . . . . . . . . . . . . . . . . 88 13.10Velocity-selective optical pumping due to back reflection of resonant laser light in a thin sodium vapor cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

14 Spontaneous Ordering in AlGaAs 93

15 Computer Assisted Physics 95 15.1 Computational Physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 15.2 Electronic structure calculations of high-temperature superconductors . . . . 95 15.3 Quantum Monte-Carlo simulations of the antiferromagnetic Heisenberg model 97 15.4 Electroencephalograms in epilepsy: analysis and seizure prediction within the framework of Lyapunov theory . . . . . . . . . . . . . . . . . . . . . . . . . . 98 15.5 Nonlinear wave phenomena in porous media . . . . . . . . . . . . . . . . . . . 100

16 Electronic 102 16.1 Current Detection Amplifiers for Plasma Traps . . . . . . . . . . . . . . . . . 102

17 Publications 103 17.1 Research group of Prof. C. Amsler . . . . . . . . . . . . . . . . . . . . . . . . 103 17.2 Research group of Prof. Brinkmann . . . . . . . . . . . . . . . . . . . . . . . 104 17.3 Research group of Prof. R. Engfer . . . . . . . . . . . . . . . . . . . . . . . . 108 17.4 Research group of Prof. H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . 109 17.5 Research group of Prof. W. Kündig . . . . . . . . . . . . . . . . . . . . . . . 115 17.6 Research group of Prof. P. F. Meier . . . . . . . . . . . . . . . . . . . . . . . 116 17.7 Research group of Prof. J. Osterwalder . . . . . . . . . . . . . . . . . . . . . . 118 17.8 Research group of Prof. P. Truöl . . . . . . . . . . . . . . . . . . . . . . . . . 121