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 . . . . . . . . . 2 1.1.1 Search for μ ! e conversion on titanium . . . . . . . . . . . . . . . . . 4 1.1.2 Search for μ ! e conversion on gold . . . . . . . . . . . . . . . . . . . 6

2 Meson Spectroscopy at LEAR with the Crystal Barrel 8 2.1 Confirmation of a_0(1450) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 2.2 Evidence for ρ̂(1405) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3 Measurement of the Neutrino Magnetic Moment at the Bugey Nuclear Reactor 13

4 Particle Physics at LHC/CMS 18 4.1 Pixel developments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 4.2 Microstrip gas chambers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5 Particle Physics at DESY/HERA 26 5.1 Electron proton collisions at 300 GeV center of mass energy . . . . . . . . . . 26 5.2 Summary of activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 5.3 Upgrade plans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 5.4 Results from recent analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 5.4.1 High momentum transfer data . . . . . . . . . . . . . . . . . . . . . . 30 5.4.2 Heavy charm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

6 Rare Kaon Decays 38

7 Neutrino Masses and Mixing 42 7.1 Simulation of scattering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 7.2 Results for^{63}Ni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 7.3 The^{35}S source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 7.4 Measurements with^{35}S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 7.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

8 Measurement of the Gravitational Constant G 48 8.1 The principle of the experiment . . . . . . . . . . . . . . . . . . . . . . . . . . 48 8.2 First results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 8.3 Preparation for measurements with mercury . . . . . . . . . . . . . . . . . . . 51

II Condensed Matter Physics 54

9 NMR/NQR Spectroscopy 55 9.1 High-temperature superconductors . . . . . . . . . . . . . . . . . . . . . . . . 55 9.1.1 Isotope effect of the spin gap . . . . . . . . . . . . . . . . . . . . . . . 55 9.1.2 Magnetic properties of Cu–O chains in YBa_2Cu_3O_7 and YBa_2Cu_4O_8 . 56 9.1.3 Calculation of the dynamic susceptibility . . . . . . . . . . . . . . . . 57

9.1.4 Inter– and intra–plane coupling . . . . . . . . . . . . . . . . . . . . . . 58 9.1.5 Electronic phase separation . . . . . . . . . . . . . . . . . . . . . . . . 59 9.1.6 Checking the “fishtail” effect . . . . . . . . . . . . . . . . . . . . . . . 59 9.1.7 Mixed magnetic and quadrupolar spin–lattice relaxation . . . . . . . . 60 9.2 Antiferromagnetic parent compounds . . . . . . . . . . . . . . . . . . . . . . . 60 9.2.1 The paramagnetic phase of YBa_2Cu_3O_6 . . . . . . . . . . . . . . . . . 61 9.2.2 Internal magnetic field at oxygen sites in YBa_2Cu_3O_6 . . . . . . . . . 62 9.2.3 The antiferromagnetic phase of Ca_{0.85}Sr_{0.15}CuO_2 . . . . . . . . . . . . 62 9.3 Superionic glasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 9.3.1 Relaxation of the stationary ion . . . . . . . . . . . . . . . . . . . . . . 63 9.3.2 Magic angle spinning . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 9.4 High–pressure NMR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 9.4.1 Pressure induced shift of T_N in Ca_{0.85}Sr_{0.15}CuO_2 . . . . . . . . . . . . 64 9.4.2 Improvements of the diamond-anvil cell . . . . . . . . . . . . . . . . . 64

10 Magnetic and Thermal Properties of Superconducting and Related Materials 67 10.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 10.2 Investigating vortex matter at central facilities . . . . . . . . . . . . . . . . . 68 10.3 Torque magnetization measurements on high-T_c superconductors . . . . . . . 70 10.3.1 Design of a new generation of capacitance sensors for torque magnetometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 10.3.2 Doping dependence of superconducting properties in HgBa_2CuO_{4+δ} single crystals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 10.4 EPR study of cuprates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 10.4.1 EPR study of low-dimensional cuprates . . . . . . . . . . . . . . . . . 73 10.4.2 EPR study of high-T_c cuprates . . . . . . . . . . . . . . . . . . . . . . 74 10.5 Studies of oxygen isotope effects . . . . . . . . . . . . . . . . . . . . . . . . . 75 10.5.1 Oxygen isotope effects in the manganites . . . . . . . . . . . . . . . . 75 10.5.2 Oxygen isotope effect in La_2�_xSr_xCuO_4 . . . . . . . . . . . . . . . . . 76 10.6 Detection of small thermal effects in basic and applied condensed matter physics 77

11 Surface Physics 80 11.1 The magnetic phase transition of nickel metal . . . . . . . . . . . . . . . . . . 81 11.2 Doping-dependent electronic structure of Bi-cuprates . . . . . . . . . . . . . . 82 11.3 Subsurface oxygen on Rh(111) . . . . . . . . . . . . . . . . . . . . . . . . . . 84 11.4 Hexagonal boron nitride films on Ni(111) . . . . . . . . . . . . . . . . . . . . 85 11.5 Near-node photoelectron holography . . . . . . . . . . . . . . . . . . . . . . . 87 11.6 Time-resolved medium-energy electron diffraction . . . . . . . . . . . . . . . . 88 11.7 Towards a 2d-vapor of sodium atoms . . . . . . . . . . . . . . . . . . . . . . . 90

12 Laser Dynamics 92

13 Computer Assisted Physics 98 13.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 13.2 Theoretical study of superconducting tunneling junctions . . . . . . . . . . . 98 13.3 Crossover, scaling and quantum critical phenomena in high-temperature superconductors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 13.3.1 Attractive Hubbard model . . . . . . . . . . . . . . . . . . . . . . . . . 100 13.3.2 Crossover and quantum critical properties in the cuprates . . . . . . . 101

13.3.3 Universality and scaling theory of classical critical phenomena at finite temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 13.4 “Living” free–radical polymerization . . . . . . . . . . . . . . . . . . . . . . . 102 13.5 Theoretical determination of the adsorption geometry of Na on the Si(001) surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 13.6 Dynamical systems analysis and biosignals . . . . . . . . . . . . . . . . . . . . 104

14 Electronic 106

15 Publications 107 15.1 Research group of Prof. C. Amsler . . . . . . . . . . . . . . . . . . . . . . . . 107 15.2 Research group of Prof. D. Brinkmann . . . . . . . . . . . . . . . . . . . . . . 109 15.3 Research group of Prof. R. Engfer . . . . . . . . . . . . . . . . . . . . . . . . 111 15.4 Research group of Prof. H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . 112 15.5 Research group of Prof. W. Kündig . . . . . . . . . . . . . . . . . . . . . . . 118 15.6 Research group of Prof. P. F. Meier . . . . . . . . . . . . . . . . . . . . . . . 119 15.7 Research group of Prof. J. Osterwalder . . . . . . . . . . . . . . . . . . . . . . 121 15.8 Research group of Prof. P. Truöl . . . . . . . . . . . . . . . . . . . . . . . . . 126