TRIUMF G

ANNUAL REPORT SCIENTIFIC ACTIVITIES 1999

ISSN 1492-417X

CANADA’S NATIONAL LABORATORY FOR PARTICLE AND NUCLEAR PHYSICS OPERATED AS A JOINT VENTURE MEMBERS: ASSOCIATE MEMBERS: THE UNIVERSITY OF ALBERTA CARLETON UNIVERSITY SIMON FRASER UNIVERSITY THE UNIVERSITY OF MANITOBA THE UNIVERSITY OF VICTORIA L’UNIVERSITÉ DE MONTRÉAL THE UNIVERSITY OF BRITISH COLUMBIA QUEEN’S UNIVERSITY THE UNIVERSITY OF REGINA THE UNIVERSITY OF TORONTO

UNDER A CONTRIBUTION FROM THE NATIONAL RESEARCH COUNCIL OF CANADA JULY 2000

The contributions on individual experiments in this report are outlines intended to demonstrate the extent of scientific activity at TRIUMF during the past year. The outlines are not publications and often contain preliminary results not intended, or not yet ready, for publication. Material from these reports should not be reproduced or quoted without permission from the authors.

iv

Appendix A

PUBLICATIONS

This appendix lists publications describing work performed at TRIUMF and also work conducted elsewhere by TRIUMF personnel and TRIUMF users.

Journal Publications

Particle, Nuclear and Atomic Physics

W.T.H. van Oers, Constraints on a parity-conserving/timereversal-non-conserving interaction, Int. J. Mod. Phys. E8, 513 (1999) [TRI-PP-99-42, hep-ph/9912454].

W.T.H. van Oers, J. Birchall, J. Bland, J.D. Bowman, C.A. Davis, P.W. Green, A.A. Hamian, R. Helmer, Y. Kuznetsov, L. Lee, C.D.P. Levy, R.E. Mischke, S.A. Page, W.D. Ramsay, G. Roy, G.M. Stinson, N.A. Titov, R.J. Woo and A.N. Zelenski, Nucleon-nucleon parity violation experiments, Int. J. Mod. Phys. E8, 417 (1999) [TRI-PP-99-28A, hep-ph/9910328].

C.R. Brune, K.I. Hahn, R.W. Kavanagh and P.R. Wrean, Total cross section of the^3H(p,n)^3He reaction from threshold to 4.5 MeV, Phys. Rev. C60, 015801 (1999).

Y. Larochelle, C. St.-Pierre, L. Gingras, L. Beaulieu, N. Colonna, G.C. Ball, D.R. Bowman, M. Colonna, G. D’Erasmo, E. Fiore, D. Fox, A. Galindo-Uribarri, E. Hagberg, D. Horn, R. Laforest, A. Pantaleo, R. Roy and G. Tagliente, Probing mid-rapidity source characteristics with charged particles and neutrons in the^{35}Cl +^{nat} Ta reaction at 43 MeV/nucleon, Phys. Rev. C59, R565 (1999).

M.C. Munro, B.M. Spicer, W.P. Alford, A. Celler, R.S. Henderson, K.P. Jackson, S. Koutsoliotas, S.A. Long, S.C. McDonald, C.A. Miller, B.W. Pointon, K.J. Raywood, G.G. Shute and S. Yen, The^{20}Ne(n,p) reaction at high momentum transfer, Phys. Rev. C60, 067601 (1999).

E.I. Sharapov, J.D. Bowman, J.N. Knudson, S.I. Penttilae, S.J. Seestrom, Y. Yen, V.W. Yuan, B.E. Crawford, N.R. Roberson, P.P. Delheij, T. Haseyama, A. Masaike, Y. Matsuda, L.Y. Lowie, G.E. Mitchell, S.L. Stephenson, Y. Masuda and H. Postma, Parity nonconservation in neutron resonances in^{133}Cs, Phys. Rev. C59, 1772 (1999).

E.I. Sharapov, J.D. Bowman, C.M. Frankle, J.N. Knudson, S.I. Penttilae, S.J. Seestrom, Y. Yen, V.W. Yuan, B.E. Crawford, N.R. Roberson, P.P. Delheij, K. Fukuda, M. Iinuma, A. Masaike, Y. Matsuda, H.M. Shimizu, S.J. Lokitz, L.Y. Lowie, G.E. Mitchell, S.L. Stephenson, Y. Masuda and H. Postma, Search for parity violation in^{93}Nb neutron resonances, Phys. Rev. C59, 1131 (1999).

L.Y. Lowie, G.E. Mitchell, S.L. Stephenson, J.D. Bowman, C.M. Frankle, J.N. Knudson, S.I. Penttilae, S.J. Seestrom, Y. Yen, V.W. Yuan, F. Corvi, L. Zanini, B.E. Crawford, N.R. Roberson, P.P. Delheij, M. Iinuma, A. Masaike, Y. Matsuda, H.M. Shimizu, Y. Masuda, H. Postma and

E.I. Sharapov, Parity violation in neutron resonances in

107 ,109Ag, Phys. Rev. C59, 1119 (1999).

B.E. Crawford, N.R. Roberson, J.D. Bowman, J.N. Knudson, S.I. Penttilae, S.J. Seestrom, V.W. Yuan, P.P. Delheij, T. Haseyama, A. Masaike, Y. Matsuda, L.Y. Lowie, G.E. Mitchell, S.L. Stephenson, H. Postma and E.I. Sharapov, Parity nonconservation in^{106}Pd and^{108}Pd neutron resonances, Phys. Rev. C60, 055503 (1999).

M. Abe et al. (KEK-E246 collaboration), Search for T - violating transverse muon polarization in K^+ → π^0 μ^+ν decay using stopped kaons, Phys. Rev. Lett. 83, 4253 (1999) [KEK-PREPRINT-99-59, TRI-PP-99-27].

W.D. Ramsay, J. Birchall, J. Bland, A.A. Hamian, L. Lee, S.A. Page, W.T.H. van Oers, R.J. Woo, P.W. Green, G.M. Roy, G.M. Stinson, Y. Kuznetsov, N.A. Titov, A.N. Zelenski, J.D.Bowman, R.E. Mischke, C.A. Davis, R. Helmer and C.D.P. Levy, Physics in a mirror: the TRIUMF 221 MeV pp parity violation experiment, Phys. Canada 55, 79 (1999) [TRI-PP-99-02, physics/9902049].

E. Korkmaz, N.R. Kolb, D.A. Hutcheon, G.V. O’Rielly, J.C. Bergstrom, G. Feldman, D. Jordan, A.K. Opper, R.E. Pywell, B. Sawatzky and D.M. Skopik, Measurement of the γp → π^+n reaction near threshold, Phys. Rev. Lett. 83, 3609 (1999).

E. Korkmaz, G.V. O’Rielly, D.A. Hutcheon, G. Feldman, D. Jordan, N.R. Kolb, R.E. Pywell, G.A. Retzlaff, B.D. Sawatzky, D.M. Skopik, J.M. Vogt, E. Cairns, U. Giesen, L. Holm, A.K. Opper, F.M. Rozon and J. Soukup, Segmented detector for recoil neutrons in the p(γ, n)π^+ reaction, Nucl. Instrum. Methods A431, 446 (1999).

R.G. Pleydon, W.R. Falk, M. Benjamintz, S. Yen, P.L. Walden, R. Abegg, D. Hutcheon, C.A. Miller, M. Hartig, K. Hicks, G.V. O’Rielly and R. Shyam, Inclusive measurements of the pp → pnπ^+ reaction at 420 MeV and 500 MeV, Phys. Rev. C59, 3208 (1999).

F. Balestra, Y. Bedfer, R. Bertini, L.C. Bland, A. Brenschede, F. Brochard, M.P. Bussa, V. Chalyshev, S. Choi, M. Debowski, M. Dzemidzic, J.C. Faivre, I.V. Falomkin, L. Fava, L. Ferrero, J. Foryciarz, V. Frolov, R. Garfagnini, D. Gill, A. Grasso, E. Grosse, S. Heinz, W.W. Jacobs, W. Kuhn, A. Maggiora, M. Maggiora, A. Manara, D. Panzieri, H.W. Pfaff, G. Piragino, G.B. Pontecorvo, A. Popov, J. Ritman, P. Salabura, P. Senger, J. Stroth, F. Tosello, S.E. Vigdor, B. Zalikhanov and G. Zosi, DISTO: A large acceptance multiparticle spectrometer for 1 GeV to 3 GeV proton beams, Nucl. Instrum. Methods A426, 385 (1999).

F. Balestra et al. (DISTO collaboration), Spin transfer in exclusive Lambda production from ⃗pp collisions at 3.67 GeV/c, Phys. Rev. Lett. 83, 1534 (1999) [IUCF-P-715, nucl-ex/9906011].

F. Balestra et al. (DISTO collaboration), K^− meson production in the proton-proton reaction at 3.67 GeV/c, Phys. Lett. B468, 7 (1999) [nucl-ex/9910010].

P.C. Bergbusch, D.S. Armstrong, M. Blecher, C.Q. Chen, B.C. Doyle, T.P. Gorringe, P. Gumplinger, M.D. Hasinoff, G. Jonkmans, J.A. Macdonald, J.-M. Poutissou, R. Poutissou, C.N. Sigler and D.H. Wright, Radiative muon capture on O, Al, Si, Ti, Zr, and Ag, Phys. Rev. C59, 2853 (1999).

T.P. Gorringe, D.S. Armstrong, S. Arole, M. Boleman, E. Gete, V. Kuzmin, B.A. Moftah, R. Sedlar, T.J. Stocki and T. Tetereva, Measurement of partial muon capture rates in 1s-0d shell nuclei, Phys. Rev. C60, 055501 (1999).

B.J. Kriss, S. Hoibraten, M.D. Holcomb, M.D. Kohler, J.J. Kraushaar, S. Parry, R.A. Ristinen, A. Saunders, W.R. Smythe, C.L. Morris, M. Rawool-Sullivan, R.M. Whitton, J.T. Brack, E.F. Gibson and J.L. Langenbrunner, Pionproton integral cross sections at Tπ = 40 MeV to 284 MeV, Phys. Rev. C59, 1480 (1999).

J. Graeter, R. Bilger, H. Clement, R. Meier, J. Paetzold, G.J. Wagner, E. Friedman, E.L. Mathie, R. Tacik, M. Yeomans, P.A. Amaudruz, L. Felawka, D. Ottewell, K. Raywood, G.R. Smith, G.J. Hofman, B. Jamieson, M. Kermani, G. Tagliente, P. Camerini, E. Fragiacomo, N. Grion, R. Rui, J. Clark, G. Moloney, M.E. Sevior, A. Nefediev, M. Schepkin, E.F. Gibson, O. Patarakin, H. Staudenmaier, S.N. Fillippov, Yu. K. Gavrilov and T.L. Karavicheva, Inclusive measurements of pionic double charge exchange on 3He at low energies, Phys. Lett. B471, 113 (1999).

J. Graeter, P.A. Amaudruz, R. Bilger, P. Camerini, J. Clark, H. Clement, E. Friedman, L. Felawka, S.N. Filippov, E. Fragiacomo, Yu. K. Gavrilov, E. Gibson, N. Grion, G.J. Hofman, B. Jamieson, T.L. Karavicheva, M. Kermani, E.L. Mathie, R. Meier, G. Maloney, D. Ottewell, J. Paetzold, O. Patarakin, K. Raywood, R. Rui, M. Schepkin, M.E. Sevior, G.R. Smith, H. Staudenmaier, R. Tacik, G. Tagliente, G.J. Wagner and M. Yoemans, Search for a bound trineutron with the^3He(π^−, π^+)nnn reaction, Eur. Phys. J. A4, 5 (1999).

F. Bonutti, P. Camerini, E. Fragiacomo, N. Grion, R. Rui, J.T. Brack, L. Felewka, E.F. Gibson, G. Hofman, M. Kermani, E.L. Mathie, S. McFarland, R. Meier, K. Raywood, D. Ottewell, M.E. Sevior, G.R. Smith and R. Tacik, ππ pairs in nuclei and the σ-meson, Phys. Rev. C60, 18201 (1999).

K. Ackerstaff et al. (HERMES collaboration), Beam induced nuclear depolarization in a gaseous polarized hydrogen target, Phys. Rev. Lett. 82, 1164 (1999) [DESY-98-058, hep-ex/9896006].

K. Ackerstaff et al. (HERMES collaboration), Observation of a coherence length effect in exclusive ρ^0 electroproduction, Phys. Rev. Lett. 82, 3025 (1999) [DESY-98-178, hepex/9811011].

K. Ackerstaff et al. (HERMES collaboration), Flavor decomposition of the polarized quark distributions in the nucleon from inclusive and semi-inclusive deep inelastic scattering, Phys. Lett. B464, 123 (1999) [DESY-99-048, hepex/9906035].

K. Ackerstaff et al. (OPAL collaboration), Production of K^0_S and Λ in quark and gluon jets from Z^0 decay, Eur. Phys. J C8, 241 (1999) [CERN-EP-98-058].

K. Ackerstaff et al. (OPAL collaboration), Measurements of flavor dependent fragmentation functions in Z^0 → qq̄ events, Eur. Phys. J. C7, 369 (1999) [CERN-EP-98-089].

K. Ackerstaff et al. (OPAL collaboration), Measurement of τ branching ratios to five charged hadrons, Eur. Phys. J. C8, 183 (1999) [CERN-EP-98-090].

K. Ackerstaff et al. (OPAL collaboration), Inclusive production of charged hadrons and K^0_S mesons in photon-photon collisions, Eur. Phys. J. C6, 253 (1999) [CERN-EP-98-091].

K. Ackerstaff et al. (OPAL collaboration), Measurement of the strong coupling constant αs and the vector and axial vector spectral functions in hadronic tau decays, Eur. Phys. J. C7, 571 (1999) [CERN-EP-98-102].

K. Ackerstaff et al. (OPAL collaboration), Measurement of the Michel parameters in leptonic tau decays, Eur. Phys. J. C8, 3 (1999) [CERN-EP-98-104].

K. Ackerstaff et al. (OPAL collaboration), Search for scalar top and scalar bottom quarks at √ s = 183 GeV at LEP, Eur. Phys. J. C6, 225 (1999) [CERN-EP-98-107].

G. Abbiendi et al. (OPAL collaboration), Tests of the standard model and constraints on new physics from measurements of fermion pair production at 183 GeV at LEP, Eur. Phys. J. C6, 1 (1999) [CERN-EP-98-108].

G. Abbiendi et al. (OPAL collaboration), Dijet production in photon-photon collisions at √ s_{ee} = 161 GeV and 172 GeV, Eur. Phys. J. C10, 547 (1999) [CERN-EP-98-113].

G. Abbiendi et al. (OPAL collaboration), Search for chargino and neutralino production at √ s = 181 GeV – 184 GeV at LEP, Eur. Phys. J. C8, 255 (1999) [CERN- EP-98-136].

G. Abbiendi et al. (OPAL collaboration), A measurement of R_b using a double tagging method, Eur. Phys. J. C8, 217 (1999) [CERN-EP-98-137].

G. Abbiendi et al. (OPAL collaboration), Search for anomalous photonic events with missing energy in e^+e^− collisions at √ s = 130 GeV, 136 GeV and 183 GeV, Eur.

Phys. J. C8, 23 (1999) [CERN-EP-98-139, CERN-EP-98- 143].

G. Abbiendi et al. (OPAL collaboration), Measurement of the semileptonic branching ratio of charm hadrons produced in Z^0 → cc̄ decays, Eur. Phys. J. C8, 573 (1999) [CERN- EP-98-146].

G. Abbiendi et al. (OPAL collaboration), W^+W^− production and triple gauge boson couplings at LEP energies up to 183 GeV, Eur. Phys. J. C8, 191 (1999) [CERN-EP-98-167].

G. Abbiendi et al. (OPAL collaboration), Search for Higgs bosons in e^+e^− collisions at 183 GeV, Eur. Phys. J. C7, 407 (1999) [CERN-EP-98-173].

G. Abbiendi et al. (OPAL collaboration), Bose-Einstein correlations in e^+e^− → W^+W^− at 172 GeV and 183 GeV, Eur. Phys. J. C8, 559 (1999) [CERN-EP-98-174].

G. Abbiendi et al. (OPAL collaboration), A measurement of the τ → e^−ν̄eντ branching ratio, Phys. Lett. B447, 134 (1999) [CERN-EP-98-175].

G. Abbiendi et al. (OPAL collaboration), A measurement of the product branching ratio f( b → Λ_b) · BR(Λ_b → ΛX) in Z^0 decays, Eur. Phys. J. C9, 1 (1999) [CERN-EP-98-186].

G. Abbiendi et al. (OPAL collaboration), Search for baryon and lepton number violating Z^0 decays, Phys. Lett. B447, 157 (1999) [CERN-EP-98-194].

G. Abbiendi et al. (OPAL collaboration), Color reconnection studies in e^+e^− → W^+W^− at √ s = 183 GeV, Phys.

Lett. B453, 153 (1999) [CERN-PPE-98-196].

G. Abbiendi et al. (OPAL collaboration), Measurement of the W mass and width in e^+e^− collisions at 183 GeV, Phys. Lett. B453, 138 (1999) [CERN-EP-98-197].

G. Abbiendi et al. (OPAL collaboration), Searches for R parity violating decays of gauginos at 183 GeV at LEP, Eur. Phys. J. C11, 619 (1999) [CERN-EP-98-203].

G. Abbiendi et al. (OPAL collaboration), Intermittency and correlations in hadronic Z^0 decays, Eur. Phys. J. C11, 239 (1999) [CERN-EP-99-009, hep-ex/9902021].

G. Abbiendi et al. (OPAL collaboration), Measurements of the QED structure of the photon, Eur. Phys. J. C11, 409 (1999) [CERN-EP-99-010, hep-ex/9902024].

G. Abbiendi et al. (OPAL collaboration), Experimental properties of gluon and quark jets from a point source, Eur. Phys. J. C11, 217 (1999) [CERN-EP-99-028, hepex/9903027].

G. Abbiendi et al. (OPAL collaboration), Search for scalar top and scalar bottom quarks at √ s = 189 GeV at LEP, Phys. Lett. B456, 95 (1999) [CERN-EP-99-036, hepex/9903070].

G. Abbiendi et al. (OPAL collaboration), Test of the flavor independence of αs using next-to-leading-order calculations for heavy quarks, Eur. Phys. J. C11, 643 (1999) [CERN- EP-99-045, hep-ex/9904013].

G. Abbiendi et al. (OPAL collaboration), Search for Higgs bosons and other massive states decaying into two photons in e^+e^− collisions at 189 GeV, Phys. Lett. B464, 311 (1999) [CERN-EP-99-084, hep-ex/9907060].

G. Abbiendi et al. (OPAL collaboration), A study of B^0_s meson oscillation using hadronic Z^0 decays containing leptons, Eur. Phys. J. C11, 587 (1999) [CERN-EP-99-085, hep-ex/9907061].

G. Abbiendi et al. (OPAL collaboration), Multiphoton production in e^+e^− collisions at √ s = 189 GeV, Phys. Lett.

B465, 303 (1999) [CERN-EP-99-088, hep-ex/9907064].

G. Abbiendi et al. (OPAL collaboration), Measurement of the W^+W^−γ cross-section and first direct limits on anomalous electroweak quartic gauge couplings, Phys. Lett. B471, 293 (1999) [CERN-EP-99-130, hep-ex/9910069].

Instrumentation/Accelerator Physics/Computing Sciences

S. Passmore, J. Ludwig, M. Rogella, D. Bryman and J. Cresswell, X-ray detection with GaAs RGCCD’s, Nucl. Instrum. Methods A434, 30 (1999).

P. Bottan, P. Camerini, L. Celano, F. De Mori, M. De Palma, L. Fiore, N. Grion, V. Paticchio, R. Rui, L. Venturelli and R. Wheadon, Mass discrimination using doublesided silicon microstrip detectors for pions and protons at intermediate energies, Nucl. Instrum. Methods A427, 423 (1999).

R. Lange, J.S. Vincent, J.M. D’Auria, U. Geisen and T.J. Ruth, Preparation of a^{44}Ti target, Nucl. Instrum. Methods A423, 247 (1999).

S. Koscielniak, Robinson-type stability criteria for beam and rf cavity with delayed, voltage-proportional feedback, Part. Accel. 62, 179 (1999).

M. Landry, J. Birchall, C.A. Davis, W. Faszer, L. Gan, L. Lee, S.A. Page, W.D. Ramsay, M. Salomon and W.T.H. van Oers, Performance of microstrip gas chambers in BNL- E885: a search for ΛΛ-hypernuclei, Nucl. Instrum. Methods A421, 31 (1999) [TRI-PP-98-4].

Chemistry and Solid-State Physics

B. Hitti, S.R. Kreitzman, T.L. Estle, E.S. Bates, M.R. Dawdy, T.L. Head and R.L. Lichti, Dynamics of negative muonium in n-type silicon, Phys. Rev. B15, 4918 (1999).

P.W. Percival, J.C. Brodovitch, K. Ghandi, B. Addison- Jones and J. Schüth, Muonium in sub- and supercritical water, Phys. Chem. Chem. Phys. 1, 4999 (1999).

D.R. Harshman, W.J. Kossler, A.J. Greer, C.E. Stronach, E. Koster, B. Hitti, M.K. Wu, D.Y. Chen and F.Z. Chien, Muon spin rotation in Sr2 YRu1 −u Cu u O_{6 +δ}, J. Mod. Phys. B13, 3670 (1999).

R.L. Lichti, S.F.J. Cox, K.H. Chow, E.A. Davis, T.L. Estle, B. Hitti, E. Mytilineou and C. Schwab, Charge state transitions of muonium in germanium, Phys. Rev. B59, 4918 (1999).

R.L. Lichti, M.R. Dawdy, T.L. Head, S.F.J. Cox, B. Hitti and C. Schwab, Negatively charged muonium states in gallium nitride, Physica B273-274, 116 (1999).

D.R. Noakes, A correlation length measured by zero-field muon spin relaxation in disordered magnets, J. Phys. Cond. Matter 11, 1589 (1999).

C.E. Stronach, D.R. Noakes, X. Wan, C. Niedermayer, C. Bernhard and E.J. Ansaldo, Zero-field muon-spin-rotation study of hole antiferromagnetism in low-carrier-density Y1 −x Ca x Ba2 Cu3 O6 , Physica C311, 19 (1999).

P.W. Percival, B. Addison-Jones, J.C. Brodovitch, K. Ghandi and J. Schüth, Free radicals formed by H(Mu) addition to pyrene, Can. J. Chem. 77, 326 (1999).

J.E. Sonier, R.F. Kiefl, J.H. Brewer, D.A. Bonn, S.R. Dunsiger, W.N. Hardy, R. Liang, R.I. Miller, D.R. Noakes and C.E. Stronach, Expansion of the vortex cores in YBa2 Cu3 O6 .95 at low magnetic fields, Phys. Rev. B59, R729 (1999).

J.E. Sonier, J.H. Brewer, R.F. Kiefl, G.D. Morris, R.I. Miller, D.A. Bonn, J. Chakhalian, R.H. Heffner, W.N. Hardy and R. Liang, Field induced reduction of the low temperature superfluid density in YBa2 Cu3 O6 .95 , Phys. Rev. Lett. 83, 4156 (1999).

Life Sciences

D.J. Doudet, G.L.-Y. Chan, C. English and A.P. Zis, In vivo PET studies of the effects of ECT on the serotonin 5HT2 receptors, Biol. Psych. 45, Suppl. 406 (1999).

S.E. McCormick and A.J. Stoessl, The opioid antagonist naloxone suppresses vacuous chewing movements in a rodent model of tardive dyskinesia, Soc. Neurosci. Abstracts 25, 1122 (1999).

G.-J. Chen, S.-Z. Lin, A.J. Stoessl and D.B. Calne, Ventral mesencephalon and striatum cografting for Parkinson’s patient, Parkinsonism and Related Disorders 5, S100 (1999).

J.M. Van Kampen and A.J. Stoessl, Dopamine D3 receptor antisense attenuates levodopa-induced behavioural sensitization in rats, Soc. Neurosci. Abstracts 25, 336 (1999).

J. Van Kampen, S. McCormick, R. Kornelsen and A.J. Stoessl, Dopamine D3 receptor antisense attenuates levodopa-induced behavioural sensitization in rats, Parkinsonism and Related Disorders 5, S26 (1999).

C.S. Lee, V. Sossi, D.B. Calne and A.J. Stoessl, Effects of varying severity of dopaminergic denervation on [18F]FD- [11C]DTBZ and [11C]MP-PET scans in Parkinson’s disease, Parkinsonism and Related Disorders 5, S61 (1999).

P.K. Pal, A. Samii, A. Lieberman, P.A. Nausieda, D.B. Calne and A.J. Stoessl, [18F]-DOPA positron emission tomographic study in juvenile Parkinsonism: a case report, Parkinsonism and Related Disorders 5, S63 (1999).

H.J. Kronzucker, A.D.M. Glass and M.Y. Siddiqi, Inhibition of nitrate uptake by ammonium in barley: analysis of component fluxes, Plant Physiol. 120, 283 (1999).

S.R. Rawat, S.N. Silim, H.J. Kronzucker, M.Y. Siddiqi and A.D.M. Glass, AtAMT 1 gene expression and NH4+ uptake in roots of Arabidopsis thaliana: evidence for regulation by root glutamine levels, Plant Journal 19, 143 (1999).

H.J. Kronzucker, M.Y. Siddiqi, A.D.M. Glass and G.J.D. Kirk, Nitrate-ammonium synergism in rice. A subcellular flux analysis, Plant Physiol. 119, 1041 (1999).

D. Zhou, M. Okamoto, J.J. Vidmar and A.D.M. Glass, Regulation of a putative high-affinity nitrate transporter (Nrt2;1At) in roots of Arabidopsis thaliana, Plant Journal 17, 563 (1999).

X. Min, M.Y. Siddiqi, R.D. Guy, A.D.M. Glass and H.J. Kronzucker, A comparative study of fluxes and compartmentation of nitrate and ammonium in early-successional tree species, Plant Cell and Environ. 22, 821 (1999).

P.K. Pal and A.J. Stoessl, Positron emission tomography in Parkinson’s disease, Ad. Clin. Neurosci. 9, 395 (1999).

A.J. Stoessl and J. Rivest, Differential diagnosis of Parkinsonism, Can. J. Neurol. Sci. 26, S1 (1999).

C.R. Honey, A.J. Stoessl, J.K.C. Tsui, M. Schulzer and D.B. Calne, Unilateral pallidotomy reduces Parkinsonian pain, J. Neurosurg. 91, 198 (1999).

C.R. Honey, A.J. Stoessl, J.K.C. Tsui, M. Schulzer and D.B. Calne, Unilateral pallidotomy reduces Parkinsonian pain, Can. J. Neurol. Sci. 26, S12 (1999).

C.R. Honey, A.J. Stoessl and J.K.C. Tsui, Unilateral pallidotomy reduces Parkinsonian pain, Parkinsonism and Related Disorders 5, S105 (1999).

A.J. Stoessl, Etiology of Parkinson’s disease, Can. J. Neurol. Sci. 26, S5 (1999) review.

P.K. Pal, A. Samii, D.B. Calne, Manganese neurotoxicity: a review of clinical features, imaging and pathology, Neurotoxicology 20 (2-3) 227 (1999) review.

A. Samii, K. Markopoulou, Z.K. Wszolek, V. Sossi, T. Dobko, E. Mak, D.B. Calne and A.J. Stoessl, PET studies of Parkinsonism associated with mutation in the alphasynuclein gene, Neurology. 53, 2097 (1999).

D.J. Doudet, G.L.Y. Chan, S. Jivan, O. DeJesus, T.A. Aigner, T. Ruth and J. Holden, Evaluation of the DA presynaptic integrity: 6-^{18}Fluoro-L-dopa vs. 6-^{18}Fluoro-L-m-tyrosine, J. Cereb. Blood Flow Metab. 19, 278 (1999).

G.L-Y. Chan, J.E. Holden, A.J. Stoessl, A. Samii, D.J. Doudet, T. Dobko, K.S. Morrison, M.J. Adam, M. Schulzer, D.B. Calne and T. Ruth, Reproducibility studies with a monoamine vesicular transporter inhibitor in normal human subjects, J. Nucl. Med. 40, 283 (1999).

A.J. Stoessl and T.J. Ruth, Radionuclide imaging in Parkinson’s disease, Neuroscience News 2, 53 (1999).

L.N. Yatham, P.F. Liddle, J. Dennie, I-S. Shiah, M.J. Adam, C.J. Lane, R.W. Lam and T.J. Ruth, Decrease in brain serotonin 2 receptor binding in patients with major depression following desipramine treatment: a positron emission tomography study with fluorine-18 labeled setoperone, Arch. Gen. Psychiatry 8, 705 (1999).

M.J. Adam, Synthesis and preliminary evaluation of F- 18 labelled 2,2-difluoroglucose as a potential PET imaging agent, J. Lab. Compd. Radiopharm. 42, 809 (1999).

Theoretical Program

T.-S. Park, K. Kubodera, D.-P. Min and M. Rho, The power of effective field theories in nuclei: the deuteron, NN scattering and electroweak processes, Nucl. Phys. A646, 83 (1999).

M. Beyer, W. Schadow, C. Kuhrt and G. Röpke, Threebody properties in hot and dense nuclear matter, Phys. Rev. C60, 34004 (1999).

Ch. Elster, W. Schadow, A. Nogga and W. Glöckle, Threebody bound state calculations without angular momentum decomposition, Few-Body Syst. 27, 83 (1999).

W. Schadow and W. Sandhas, Radiative capture of protons by deuterons, Phys. Rev. C59, 607 (1999).

W. Schadow, Ch. Elster and W. Glöckle, Three-body scattering calculations without partial wave decomposition, Bull. Am. Phys. Soc. 44, 1009 (1999).

X. Kong and F. Ravndal, Nonrelativistic pion interactions and the pionium lifetime, Phys. Rev. D59, 014031 (1999).

X. Kong and F. Ravndal, Proton-proton scattering lengths from effective field theory, Phys. Lett. B450, 320 (1999).

X. Kong and F. Ravndal, Proton-proton fusion in leading order of effective field theory, Nucl. Phys. A421, (1999).

J. Escher and J.P. Draayer, Electron scattering and multih̄ω correlations, Phys. Rev. Lett. 82, 5221 (1999).

J. Escher, Electron scattering and multi-shell correlations: a symplectic shell model study, J. Phys. G25, 783 (1999).

A. Bhattacharyya, S.K. Ghosh, S.C. Phatak and S. Raha, Effects of in-medium meson masses on nuclear matter properties, Phys. Rev. C60, 044903 (1999).

A. Bhattacharyya, S.K. Ghosh, and S. Raha, Rho mass modification in He-3: a signal of restoration of chiral symmetry or test for nuclear matter models, Phys. Rev. C60, 018202 (1999).

S. Banerjee, S.K. Ghosh, S. Raha and D. Syam, Strangelets in terrestrial atmosphere, J. Phys. G25, L15-21 (1999).

A. Bhattacharyya, S.K. Ghosh and S. Raha, Pion and kaon dissociation in hot quark medium, Mod. Phys. Lett. A14,

621 (1999).

A.S. Rinat and B.K. Jennings, On the equivalence of the impulse approximation and the Gersch-Rodriguez-Smith series for structure functions, Phys. Rev. C59, 3371 (1999) [TRI-PP-98-29, WIS-98/28 Oct-DPP].

T. Schäfer and F. Wilczek, Quark description of hadronic phases, Phys. Rev. D60, 074014 (1999).

T. Schäfer and F. Wilczek, Superconductivity from perturbative one-gluon exchange in high density quark matter, Phys. Rev. D60, 114033 (1999).

Thomas Schäfer, Tunneling processes in quantum chromo dynamics, Phys. Bl. 55, 52 (1999).

G.M. Fuller, W.C. Haxton and G.C. McLaughlin, Prospects for neutrino flavor detecting transformation in type II supernova, Phys. Rev. D59, 085005 (1999).

G.C. McLaughlin and J.N. Ng, A study of the charged scalar in the zee model, Phys. Lett. B455, 224 (1999) [TRI-PP- 99-03, hep-ph/9903509].

G.C. McLaughlin and J.N. Ng, Singlet interacting neutrinos in the extended zee model and solar neutrino transformation, Phys. Lett. B464, 232 (1999) [TRI-PP-99-48, hep-ph/9907449].

G.C. McLaughlin, J. Fetter, A.B. Balantekin and G.M. Fuller, An active-sterile neutrino transformation solution for r-process nucleosynthesis, Phys. Rev. C59, 2873 (1999).

G.C. McLaughlin and J.N. Ng, Astrophysical implications of the induced neutrino magnetic moment from large extra dimensions, Phys. Lett. B470, 157 (1999) [TRI-PP-99-32, hep-ph/9909558].

K.F. Liu, S.J. Dong, T. Draper, D. Leinweber, J. Sloan, W. Wilcox and R.M. Woloshyn, Valence QCD: connecting QCD to the quark model, Phys. Rev. D59, 112001 (1999) [UK-98-03].

B.D. Jones and R.M. Woloshyn, Mesonic decay constants in lattice NRQCD, Phys. Rev. D60, 014502 (1999) [TRI- PP-98-39].

H.-W. Hammer and M.J. Ramsey-Musolf, KK̄-continuum and isoscalar nucleon form factors, Phys. Rev. C60, 045204 (1999) [TRI-PP-98-41, hep-ph/9903367].

H.-W. Hammer and J.N. Ng, Rare pionium decays and pion polarizability, Eur. Phys. J. A6, 115 (1999) [TRI-PP-99-01, hep-ph/9902284].

H.-W. Hammer and M.J. Ramsey-Musolf, Spectral content of isoscalar nucleon form factors, Phys. Rev. C60, 045205 (1999) [DOE/ER/40561-18-INT98, TRI-PP-98-26].

M. de Montigny, F.C. Khanna, A.E. Santana, E.S. Santos and J.D.M. Vianna, Poincare gauge theory and Galilean covariance, Ann. Phys. 227, 144 (1999).

J. Smejkal, E. Truhlik and F.C. Khanna, Chiral Lagrangians and the transition amplitude for radiative muon capture, Few Body Systems 26, 175 (1999).

A.E. Santana, A. Matos Neto, J.D.M. Vianna and F.C. Khanna, W*-algebra, Poincare group and the quantum kinetic theory, Int. J. Math. Phys. 38, 641 (1999).

M. Welsh and H.W. Fearing, Reply to the comment on ‘Validity of certain soft photon amplitudes’, Phys. Rev. C60, 039802 (1999) [TRI-PP-98-42].

S.W. Hong and B.T. Kim, Phenomenological local potentials for π^−+^{12}C scattering from 120 MeV to 766 MeV, J. Phys. G25, 1065 (1999) [nucl-th/0002033].

Z. Papandreou, G.M. Huber, G.J. Lolos, E.J. Brash and B.K. Jennings, Evidence for a deep scalar field from ρ^0 mass modification in^3He, Phys. Rev. C59, 1864 (1999).

D.H. Wilkinson, The rate of semi-leptonic hyperon decay in recoil order: convergence, Nucl. Instrum. Methods A424, 575 (1999).

D.H. Wilkinson, The geiger discharge revisited. IV: the fast component, Nucl. Instrum. Methods A435, 446 (1999).

H. Müller, Effective field theory for Λ − Σ^0 mixing in nuclear matter, Phys. Rev. C59, 1405 (1999).

F.X. Lee and D.B. Leinweber, Light hadron spectroscopy on coarse lattices with O(α^2) mean field improved actions, Phys. Rev. D59, 074504 (1999) [CU-NPL-1154].

P.F. Bedaque, H.-W. Hammer and U. van Kolck, Renormalization of the three-body system with short-range interactions, Phys. Rev. Lett. 82, 463 (1999) [TRI-PP-98-17, DOE/ER/40561-28-INT98, KRL MAP-235, NT UW-98- 24].

P.F. Bedaque, H.-W. Hammer and U. van Kolck, The threeboson system with short-range interactions, Nucl. Phys. A646, 444 (1999) [TRI-PP-98-27].

Journal Publications In Press or Submitted

Particle, Nuclear and Atomic Physics

E.I. Sharapov, J.D. Bowman, B.E. Crawford, P.P.J. Delheij, C.M. Frankle, M. Iinuma, J.N. Knudson, L.Y. Lowie, J.E. Lynch, A. Masaike, Y. Matsuda, G.E. Mitchell, S.I. Penttila, H. Postma, N.R. Roberson, S.J. Seestrom, S.L. Staphenson, Y.-F. Yen and V.W. Yuan, Parity violation in 232Th neutron resonances above 250 eV (Phys. Rev. C., in press).

B. Djerroud, B. Schaly, S. Flibotte, G.C. Ball, S. Courtin, M. Cromaz, D.S. Haslip, T. Lampman, A.O. Macchiavelli, J.M. Nieminen, C.E. Svensson, J.C. Waddington, D. Ward and J. Wilson, Fission barriers, coupled-channel and shell effects at the Coulomb barrier in the A∼190 mass region (submitted to Phys. Rev. C).

Y.-H. Shin et al., A kinematically complete measurement of K^+ → π^+π^0 π^0 decays (Eur. J. Phys., in press).

P. Khaustov et al. (AGS E885 collaboration), Evidence of Ξ hypernuclear production in the^{12}C(K^−, K^+)^{12}_Ξ Be reaction (Phys. Rev. C., in press) [nucl-ex/9912007].

P. Khaustov et al. (AGS E885 collaboration), Search for double-Λ hypernuclei formation via (Ξ^−,^{12}C)atom →^{12}_{ΛΛ}B + n (Phys. Rev. C, in press).

P. Khaustov et al. (AGS E885 collaboration), Search for double-Λ hypernuclei and the H-dibaryon in the (K^−, K^+) reaction on^{12}C (submitted to Phys. Lett. B).

B. Khurelbaatar, V.S. Kiselev, R.Kh. Kutuev, Zh. Musulmanbekov, V.A. Nikitin, P.V. Nomokonov, A.V. Pavlyuk, I.A. Rufanov, R.Ya. Zulkarneev, A.D. Avezov, A.A. Gafarov, Yu.N. Koblik, V.V. Myalkovsky, D.A. Mirkarimov, A.V. Morozov, V.A. Pirogov, G.A. Radyuk, B.S. Yuldashev, D. Hutcheon, S. Yen, V. Chaloupka, W.M. Dougherty, G. Liang, H.J. Lubatti, W.G. Weitkamp and T.C. Zhao, Measurement of the analyzing power of the reactions C(p,pp)X and C(p,pd)X at 500 MeV (submitted to Nucl. Phys. A) [JINR-E1-99-37].

J.B. Lange, A. Ambardar, F. Duncan, A. Feltham, G. Hofman, R.R. Johnson, G. Jones, M.E. Sevior, D. Vetterli, J.T. Brack, D. Ottewell, K. Raywood, G.R. Smith and M. Pavan, Determination of the π^±p → π^±π^+n cross section near threshold (Phys. Rev. C, in press).

R. Tacik, E.L. Mathie, P. Amaudruz, J.T. Brack, L. Felawka, R. Meier, D. Ottewell, G.R. Smith, G. Hofman, M. Kermani, S. McFarland, K. Raywood, M. Sevior, F. Bonutti, P. Camerini, N. Grion, R. Rui and E.F. Gibson, Simultaneous study of the^{12}C(π^+, pd) and^{12}C(π^+, ppd) reactions (submitted to Phys. Rev. C).

M. Vetterli et al. (HERMES collaboration), Measurement of angular distributions and R = σL/σT in diffractive electroproduction of ρ^0 mesons (submitted to Euro. Phys. J. C). A. Airapetian et al. (HERMES collaboration), Measurement of the spin asymmetry in the photoproduction of pairs of high-pT hadrons at HERMES (Phys. Rev. Lett., in press) [DESY-99-071, hep-ex/9907020].

A. Airapetian et al. (HERMES collaboration), Observation of a single spin azimuthal asymmetry in semi inclusive pion electro production (submitted to Phys. Rev. Lett.) [DESY- 99-149, hep-ex/9910062].

K. Ackerstaff et al. (HERMES collaboration), Nuclear effects on R = σL/σT in deep inelastic scattering (Phys. Lett. B, in press) [DESY-99-150, hep-ex/9910071].

A. Airapetian et al. (HERMES collaboration), Measurement of longitudinal spin transfer to Λ hyperons in deep inelastic lepton scattering (submitted to Phys. Lett. B.) [DESY-99-151, hep-ex/9911017].

G. Abbiendi et al. (OPAL collaboration), A study of parton fragmentation in hadronic Z^0 decays using ΛΛ̄ correlations (submitted to Phys. Lett. B) [CERN-EP-98-114].

G. Abbiendi et al. (OPAL collaboration), Search for acoplanar lepton pair events in e^+e^− collisions at √ s = 161 GeV, 172 GeV and 183 GeV (submitted to Eur. Phys. J.) [CERN-EP-98-122].

G. Abbiendi et al. (OPAL collaboration), Measurement of the B^+ and B^0 lifetimes and search for CP(T) violation using reconstructed secondary vertices (submitted to Eur. Phys. J.) [CERN-EP-98-195].

G. Abbiendi et al. (OPAL collaboration), Search for Rparity violating decays of scalar fermions at LEP (Eur. Phys. J., in press) [CERN-EP-99-043, hep-ex/9904015].

G. Abbiendi et al. (OPAL collaboration), Total hadronic cross section of photon-photon interactions at LEP (submitted to Eur. Phys. J.) [CERN-EP-99-076, hepex/9906039].

G. Abbiendi et al. (OPAL collaboration), Measurement of inclusive semileptonic branching fractions of B hadrons in Z^0 decays (submitted to Eur. Phys. J.) [CERN-EP-99-078, hep-ex/9906041].

G. Abbiendi et al. (OPAL collaboration), A study of spin alignment of ρ(770)^± and ω(782) mesons in hadronic Z^0 decays (submitted to Eur. Phys. J.) [CERN-EP-99-082, hep-ex/9906043].

G. Abbiendi et al. (OPAL collaboration), Measurement of the production rate of charm quark pairs from gluons in hadronic Z^0 decays (submitted to Eur. Phys. J.) [CERN- EP-99-089, hep-ex/9908001].

G. Abbiendi et al. (OPAL collaboration), Search for pair produced leptoquarks in e^+e^− interactions at √ s ≈ 189 GeV (submitted to Eur. Phys. J.) [CERN-EP-99-091, hepex/9908007].

G. Abbiendi et al. (OPAL collaboration), A study of three prong τ decays with charged kaons (submitted to Eur. Phys. J.) [CERN-EP-99-095, hep-ex/9908013].

G. Abbiendi et al. (OPAL collaboration), Search for neutral Higgs bosons in e^+e^− collisions at √ s ≈ 189 GeV (submitted to Eur. Phys. J.) [CERN-EP-99-096, hep-ex/9908002].

G. Abbiendi et al. (OPAL collaboration), Tests of the standard model and constraints on new physics from measurements of fermion pair production at 189 GeV at LEP (submitted to Eur. Phys. J.) [CERN-EP-99-097, hepex/9908008].

G. Abbiendi et al. (OPAL collaboration), Search for anomalous production of acoplanar di-lepton events in e^+e^− collision at √ s = 183 GeV and 189 GeV (submitted to Eur. Phys. J. C) [CERN-EP-99-122, hep-ex/9909052].

G. Abbiendi et al. (OPAL collaboration), Search for chargino and neutralino production at √ s = 189 GeV at

LEP (submitted to Phys. Lett. B) [CERN-EP-99-123, hepex/9909051].

G. Abbiendi et al. (OPAL collaboration), Precision luminosity for Z^0 line shape measurements with a silicon tungsten calorimeter (submitted to Eur. Phys. J. C) [CERN- EP-99-136, hep-ex/9910066].

G. Abbiendi et al. (OPAL collaboration), Tau decays with neutral kaons (submitted to Eur. Phys. J. C) [CERN-EP- 99-154, hep-ex/9911029].

G. Abbiendi et al. (OPAL collaboration), Inclusive production of D^{∗±} mesons in photon-photon collisions at √ see = 183 GeV and 189 GeV and a first measurement of F^γ_{2 ,c} (submitted to Eur. Phys. J. C) [CERN-EP-99-157, hepex/9911030].

G. Abbiendi et al. (OPAL collaboration), Leading particle production in light flavor jets (submitted to Eur. Phys. J. C) [CERN-EP-99-164, hep-ex/0001054].

G. Abbiendi et al. (OPAL collaboration), Search for unstable heavy and excited leptons at LEP-2 (submitted to Eur. Phys. J. C) [CERN-EP-99-169, hep-ex/0001056].

G. Abbiendi et al. (OPAL collaboration), Measurements of RB and A^b_{FB} , and A^c_{FB} in e^+e^− collisions at 130–189 GeV (submitted to Eur. Phys. J. C) [CERN-EP-99-170, hep-ex/0002024].

G. Abbiendi et al. (JADE and OPAL collaborations), QCD analyses and determinations of αs in e^+e^− annihilation at energies between 35 GeV and 189 GeV (submitted to Eur. Phys. J.) [CERN-EP-99-175].

G. Abbiendi et al. (OPAL collaboration), QCD studies with e^+e^− annihilation data at 172–189 GeV (submitted to Eur. Phys. J. C) [CERN-EP-99-178, hep-ex/0002012].

G. Abbiendi et al. (OPAL collaboration), Search for new physics in rare B decays (submitted to Phys. Lett. B) [CERN-EP-99-179].

Instrumentation/Accelerator Physics/Computing Sciences

S. Hu, J.V. Cresswell, D.A. Bryman and H.L. Kwok, Light absorption in a resistive gate GaAs charge coupled device (J. Vac. Sci. Tech., in press).

J. Boger et al. (SNO collaboration), The Sudbury Neutrino Observatory (submitted to Nucl. Instrum. Methods) [SNO- STR-99-025].

R. Helmer, The Sudbury Neutrino Observatory (submitted to IEEE Trans. Nucl. Sci.).

Chemistry and Solid-State Physics

D.J. Arseneau, A. Daviel, S.R. Kreitzman and B. Hitti, The B980: a time-to-digital converter microcoded for μSR, (Physica B, in press).

K. Ghandi, J.C. Brodovitch, B. Addison-Jones, J. Schüth and P.W Percival, Hyperfine coupling constants of muonium in sub- and supercritical water (Physica B, in press).

D.G. Fleming, M. Shelley, D.J. Arseneau, M. Senba, J.J. Pan, E. Roduner and S.R. Kreitzman, Hfcs of the C6 H6 Mu radical in NaY zeolites (Physica B, in press).

H.A. Blackstead, J.D. Dow, D.R. Harshman, M.J. DeMarco, M.K. Wu, D.Y. Chen, F.Z. Chien, D.B. Pulling, W.J. Kossler, A.J. Greer, C.E. Stronach, E. Koster and B. Hitti, Magnetism and superconductivity in Sr2 YRu1 −u Cu u O6 and Ba2 GdRu1 −u Cu u O6 (submitted to Eur. J. Phys. B).

R.L. Lichti, S.F.J. Cox, M.R. Dawdy, T.L. Head, B. Hitti, R.J. Molnar, C. Schwab and R.P. Vaudo, Sites and motion of Mu^− defect centers in n-type gallium nitride (submitted to Physica B).

M.R. Dawdy, R.L. Lichti, S.F.J. Cox, T.L. Head and C. Schwab, Muonium transitions in n-type gallium nitride (submitted to Physica B).

K.H. Chow, R.F. Kiefl, B. Hitti, T.L. Estle and R.L. Lichti, Novel behavior of bond-centered muonium in heavily doped n-type silicon: Curie-like spin susceptibility and charge screening (Phys. Rev. Lett., in press).

E.S. Bates, R.L. Lichti, S.F.J. Cox and C. Schwab, Low temperature diamagnetic muonium states in n-type gallium arsenide (submitted to Physica B).

J. Schüth, P.W. Percival, B. Addison-Jones, J.C. Brodovitch and K. Ghandi, Zero frequency resonance: another way to measure muon-electron hyperfine constants (Physica B, in press).

D.H. Ryan, J.M. Cadogan and J. van Lierop, Transverse spin freezing in a −Fe x Zr100 −x studied using μSR (J. Appl. Phys., in press).

D.H. Ryan, J.M. Cadogan and J. van Lierop, μSR study of transverse spin freezing in a −Fe x Zr100 −x (Phys. Rev. B, in press).

J.E. Sonier, R.H. Heffner, D.E. MacLaughlin, J.L. Smith, J. Cooley and G.J. Nieuwenhuys, Anomalous Knight shift in the superconducting state of UBe13 (Physica B, in press).

J.E. Sonier, J.H. Brewer, R.F. Kiefl, D.A. Bonn, J. Chakhalian, S.R. Dunsiger, W.N. Hardy, R. Liang, W.A. MacFarlane, R.I. Miller, D.R. Noakes, T.M. Riseman and C.E. Stronach, Melting and dimensionality of the vortex lattice in YBa2 Cu3 O6 .60 (Phys. Rev. B, Rapid Comm., in press).

Life Sciences

J.J. Vidmar, D. Zhuo, M.Y. Siddiqi, J.K. Schjoerring, B. Touraine and A.D.M. Glass, Regulation of HvNRT2 expression and high-affinity nitrate influx in roots of Hordeum Vulgare by ammonium and amino acids (Plant Physiol., in press).

X. Min, M.Y. Siddiqi, R.D. Guy, A.D.M. Glass and H.J. Kronzucker, A comparative kinetic analysis of nitrate and ammonium influx in two early-successional tree species of temperate and boreal forest ecosystems (Plant Cell and Environ., in press).

J.J. Vidmar, D. Zhuo, M.Y. Siddiqi and A.D.M. Glass, Isolation and characterization of HvNRT2.3 and HvNRT2.4, cDNAs encoding high-affinity nitrate transporters from roots of Hordeum Vulgare (Plant Physiol., in press).

A.J. Stoessl, Neurochemical and neuroreceptor imaging with positron emission tomography in Parkinson’s disease (Ad. Neurol., in press).

D.J. Doudet, J.E. Holden, S. Jivan, E. McGeer and J. Wyatt, In vivo PET studies of the dopamine D2 receptors in rhesus monkeys with long-term MPTP-induced Parkinsonism (Synapse, in press).

J. Van Kampen, E.G. McGeer and A.J. Stoessl, Dopamine transporter function assessed by antisense knockdown in the rat: protection from dopamine toxicity (Synapse, in press).

J.E. Holden, V. Sossi, G. Chan, D.J. Doudet, A.J. Stoessl and T.J. Ruth, Effect of population k2 values in graphical estimation of DV ratios of reversible ligands (submitted to J. Cereb. Blood Flow and Anal.).

C.S. Lee, A. Samii, V. Sossi, T.J. Ruth, M. Schulzer, P.K. Pal, D.B. Calne and A.J. Stoessl, In vivo PET evidence for compensatory changes in presynaptic dopaminergic nerve terminals in Parkinson’s disease (Ann. Neurol., in press).

E.T.C. Ngan, T.J. Ruth and P.F. Liddle, Decrease 5-HT2a receptor densities in neuroleptic naïve schizophrenic patients: A PET study using [18F]setoperone (submitted to Am. J. Psychiatry).

V. Sossi, P. Cohen, M. Krzywinski, D. Mankoff, K. Hudkins, S. Jivan, R.R. Johnson, K. Nitzek, B. Pointon, J. deRosario and T.J. Ruth, Evaluation of the ADAC molecular coincidence detection (MCD) dual head camera (submitted to J. Nucl. Med.).

A. Kishore, G.L.-Y. Chan, T. Dobko, M. Schulzer, V. Sossi, R. de la Fuente-Fernandez, E. Mak, T.J. Ruth, D.B. Calne and A.J. Stoessl, Dopamine D1 and D2 receptors and motor complications in idiopathic Parkinsonism: a PET study (submitted to Brain).

R. de la Fuente-Fernandez, P.K. Pal, F.J.G. Vingerhoets, A. Kishore, M. Schulzer, E.K. Mak, T.J. Ruth, B.J. Snow, A.J. Stoessl and D.B. Calne, Evidence for impaired presynaptic dopamine function in Parkinsonian patients with motor fluctuations (J. Neural Trans., in press).

V. Sossi, J.E. Holden, A.J. Stoessl, G.L.-Y. Chan and T.J. Ruth, Analysis of four dopaminergic tracer kinetics using two different tissue input function methods (J. Cereb. Blood Flow Metab., in press).

B.J. Snow, F.J.G. Vingerhoets, K.S. Morrison, J.E. Holden, G.L.-Y. Chan, K.R. Buckley, V. Sossi, S. Cooper, T. Dobko, D.B. Calne, T.J. Ruth, K. Jorga and S. Pedder, The peripheral and central actions of the COMT inhibitor tolcapone in humans: PET studies in Parkinson’s disease and normal subjects (Ann. Neurol., in press).

H. Dougan, D.M. Lyster, C.V. Vo, A.R. Stafford, J.I. Weitz and J.B. Hobbs, Extending the lifetime of anticoagulant oligodeoxynucleotide aptamers in blood (Nucl. Med. Biology, in press).

K.R. Buckley, J. Huser, S. Jivan, K.S. Chun and T.J. Ruth, 11C-methane production in small volume, high pressure gas targets (submitted to Radiochim. Acta).

M.J. Adam, S. Jivan, J.M. Huser and J. Lu, 11Cmethylations using 11C-methyl iodide and tetrabutylammonium fluoride (submitted to Radiochimica Acta).

G. Matte, M.J. Adam and D. Lyster, Biological evaluation of radioiodinated 2-fluoro-2-iodo-mannose (FIM) and comparison with 18F-FDG and 18F-difluoro-deoxy glucose (DFDG) (submitted to J. Lab. Compd. Radiopharm.).

G.L-Y. Chan, J.E. Holden, H-T. Chan, A.J. Stoessl, Y. Wang, D.J. Doudet, T. Dobko, K.S. Morrison, M.J. Adam, M. Schulzer and T.J. Ruth, Reproducibility of [^{11}C]d-threo-methylphenidate by positron emission tomography and the effect of normal aging on the dopamine transporter availability in normal human subjects (submitted to J. Cereb. Blood Flow and Anal.).

G.L-Y. Chan, D.J. Doudet, J.E. Holden, C.L. English, J.M. Huser and T.J. Ruth, Comparison of binding of [^{11}C]SCH 23390 and [^{11}C]SCH 39166 to dopamine D1 receptors using PET in non-human primates (submitted to J. Cereb. Blood Flow and Anal.).

Theoretical Program

B.D. Jones, A follow-up to “Mesonic decay constants in lattice NRQCD” (submitted to Phys. Rev.) [TRI-PP-99-23].

X. Kong and F. Ravndal, Relativistic corrections to the pionium lifetime (Phys. Rev. D, in press) [hep-ph/9905539].

X. Kong and F. Ravndal, Coulomb effects in low energy proton-proton scattering (Nucl. Phys. B, in press) [nuclth/9903523].

X. Kong and F. Ravndal, Effective-range corrections to the proton-proton fusion rate (Phys. Lett. B, in press) [nuclth/9904066].

J. Escher and A. Leviatan, Partial dynamical symmetry in a fermion system (Phys. Rev. Lett., in press).

S. Banerjee, S.K. Ghosh and S. Raha, The Chandrasekhar limit for quark stars (J. Phys. G, in press).

S. Banerjee, S.K. Ghosh, S. Raha and D. Syam, Can cosmic strangelets reach the earth? (submitted for publication).

E. Ho and D. Measday, A simple model for describing the concentration of^{212}Pb in the atmosphere (submitted to Health Physics).

V.E. Shapiro, Comment on nonadiabatic dynamics of atoms in nonuniform magnetic fields (submitted to Phys. Lett. A) [TRI-PP-99-06].

V.E. Shapiro, Proposals for new improved methods for magnetic trapping and measurements of neutral atoms (submitted to Phys. Rev. Lett.) [TRI-PP-99-37].

L. Canton and W. Schadow, Isoscalar off-shell effects in threshold pion production from pd collision (submitted to Phys. Rev. Lett.) [DFPD-99-TH-51, TRI-PP-99-34, nuclth/9911058].

W. Schadow, Ch. Elster and W. Glöckle, Three-body scattering below breakup threshold: an approach without using partial waves (submitted to Few-Body Systems) [nuclth/9903020].

B.K. Jennings, Low-energy behavior of the^7Be(p, γ)^8B reaction (submitted to Phys. Rev. C) [nucl-th/9910005].

T. Schäfer, Patterns of symmetry breaking in QCD at high baryon density (submitted to Nucl. Phys. B) [TRI-PP-99- 31, hep-ph/9909574].

R. Rapp, T. Schäfer, E.V. Shuryak and M. Velkovsky, High density QCD and instantons, (Ann. Phys., in press).

H.W. Fearing and S. Scherer, Field transformations and simple models illustrating the impossibility of measuring offshell effects (submitted to Phys. Rev. C) [TRI-PP-99-30, MKPH-T-99-21, nucl-th/9909076].

H.W. Fearing, The off-shell nucleon-nucleon amplitude: why it is unmeasurable in nucleon-nucleon bremsstrahlung (Few Body Syst. Suppl., in press) [TRI-PP-99-36].

P.F. Bedaque, H.W. Hammer and U. van Kolck, Effective theory of the triton (Phys. Rev. C, in press) [DOE-ER- 40561-57, TRI-PP-99-24, KRL MAP-248, NT UW-99-30, nucl-th/9906032].

T.-S. Park, K. Kubodera, D.P. Min and M. Rho, Effective field theory approach to ⃗n + ⃗p → d + γ at threshold (Phys. Lett. B, in press) [KIAS-P99035, nucl-th/9906005].

C.H. Hyun, D.P. Min and T.S. Park, A higher order calculation of np scattering in cutoff effective field theory (Phys. Lett. B, in press) [TRI-PP-99-33, SNUTP-99-045, nuclth/9908073].

M.A. Nobes and R.M. Woloshyn, Decays of the Bc meson in a quark-meson effective theory (submitted to Eur. Phys. J.).

K.F. Liu, S.J. Dong, T. Draper, J. Sloan, W. Wilcox and R.M. Woloshyn, Reply to Isgur’s comments on valence QCD (submitted to Phys. Rev. D) [SLAC-PUB-8334, UK- 99-21, hep-lat/9912049].

A.E. Santana, A. Matos Neto, J.D.M. Vianna and F.C. Khanna, Symmetry groups, density matrix equations and covariant Wigner functions (Physica, in press).

F.C. Khanna and E. Truhlik, Weak axial exchange currents for the Bethe-Salpeter equation (Nucl. Phys. A, in press) [nucl/th-9911022].

S.P. Kim, A.E. Santana and F.C. Khanna, Generalized invariants and quantum evolution of open fermionic system (submitted to Phys. Lett. A) [ALBERTA-THY-18-99, hepth/9910189].

A.M. Rakhimov, Y.T. Yakhshev and F.C. Khanna, Mesonnucleon vertex form-factors at finite temperature (Phys. Rev. C, in press) [nucl-th/9908061].

A. Rakhimov, U. Yakshiev and F.C. Khanna, Mesonnucleon form factors at finite temperature (Phys. Rev. C, in press).

S. Karataglidis, P.J. Dortmans, K. Amos and C. Bennhold, Alternative evaluations of halos in nuclei (submitted to Phys. Rev. Lett.).

Conference Presentations

Particle, Nuclear and Atomic Physics

G.C. Ball, R. Baartman, J. Behr, P. Bricault, L. Buchmann, J.M. D’Auria, P. Delheij, M. Dombsky, G. Dutto, D. Hutcheon, K.P. Jackson, R. Kiefl, R. Laxdal, P. Levy, J.-M. Poutissou, P. Schmor, G. Stanford and T. Ruth, The ISAC radioactive beam facility at TRIUMF: first results and future plans, Proc. The Nucleus: New Physics for the New Millennium, National Accelerator Centre, Faure, South Africa, January 11–22.

N.L. Rodning, P. Amaudruz, W. Andersson, M. Comyn, Yu. Davydov, P. Depommier, J. Doornbos, W. Faszer, C.A. Gagliardi, D.R. Gill, P. Green, P. Gumplinger, J.C. Hardy, M. Hasinoff, R. Helmer, R. Henderson, A. Khruchinsky, P. Kitching, D.D. Koetke, E. Korkmaz, Yu. Lachin, D. Maas, J.A. Macdonald, R. Manweiler, T. Mathie, J.R. Musser, P. Nord, A. Olin, D. Ottewell, R. Openshaw, L. Piilonen, T. Porcelli, J.-M. Poutissou, R. Poutissou, M.A. Quraan, J. Schaapman, V. Selivanov, G. Sheffer, B. Shin, F. Sobratee, J. Soukup, T.D.S. Stanislaus, G. Stinson, R. Tacik, V. Torokhov, R.E. Tribble, M.A. Vasilev, H.C. Walter and D. Wright, Experiment E614 at TRIUMF: a close look at muon decay, Proc. Lake Louise Winter Institute: Electroweak Physics, Lake Louise, February 14–20 (World Scientific, Singapore, in press).

W.T.H. van Oers, Constraints of a parity-conserving/timereversal-non-conserving interaction, Proc. Int. Symp. on Nuclear Electro-Weak Spectroscopy (NEWS99), Osaka, March 9–12 (World Scientific, Singapore, in press) [TRI- PP-99-25].

J.H.D. Clark, D.S. Armstrong, P.M. King, T.P. Gorringe, P.A. Zolnierczuk, S. Tripathi, S. Arole, M.D. Hasinoff, D.F.

Measday, T. Stocki and D.H. Wright, Ortho-para transition in muonic molecular hydrogen, Proc. APS Meeting, Atlanta, GA, March 20–26 (Bull. Am. Phys. Soc. 44, 1999) p.1318.

M. Mikel and P. Patel, Event tagging using various selectors, Proc. High Energy Physics at the Millenium: MRST’99, Carleton Univ., Ottawa, May 10–12 (AIP Conf. Proc. 488, 1999) [BABAR-Note-500].

M.G. Vincter, The flavor asymmetry of the light quark sea from deep-inelastic scattering at the HERMES experiment 1^{st} Meeting of Northwest Section of APS, Vancouver, May 21–22.

P. Taras, BaBar: CP violation in the B meson system, Proc. CAP Congress, Fredericton, June 6–9.

M.C. Vetterli, Nucleon structure studies at HERMES, ibid.

A.K. Opper, E.G. Auld, R.M. Churchman, C.A. Davis, R.W. Finlay, P.W. Green, L.G. Greeniaus, D.A. Hutcheon, D.V. Jordan, E. Korkmaz, J.A. Niskanen, G.V. O’Rielly, T. Porcelli, S.D. Reitzner, P.L. Walden, and S. Yen, Charge symmetry breaking in the reaction np → dπ^0 , Proc. XV^{th} Int. Conf. on Particles and Nuclei, Uppsala, June 10–26 (Elsevier Scientific, in press).

P. Khaustov, D.E. Alburger, P.D. Barnes, B. Bassalleck, A.R. Berdoz, A. Biglan, T. Bürger, D.S. Carman, R.E. Chrien, C.A. Davis, H. Fischer, G.B. Franklin, J. Franz, L. Gan, A. Ichikawa, T. Iijima, K. Imai, Y. Kondo, P. Koran, M. Landry, L. Lee, J. Lowe, R. Magahiz, M. May, R. McCrady, C.A. Meyer, F. Merrill, T. Motoba, S.A. Page, K. Paschke, P.H. Pile, B. Quinn, W.D. Ramsay, A. Rusek, R. Sawafta, H. Schmitt, R.A. Schumacher, R.W. Stotzer, R. Sutter, F. Takeutchi, W.T.H. van Oers, K. Yamamoto, Y. Yamamoto, M. Yosoi and V.J. Zeps, Production of doubly-strange systems in the (K^−, K^+) reaction in E885 at BNL, ibid.

G.C. Ball, Tests of the standard model from nuclear beta decay studies at ISAC, Proc. 1999 Gordon Research Conf. on Nuclear Chemistry, New London, NH, June 13–18.

G.C. Ball, The ISAC radioactive beam facility at TRIUMF: first results and future plans, ibid.

G.R. Smith et al. (CHAOS collaboration), CNI experiments with CHAOS, Proc. MENU’99, Zuoz, Switzerland, August 15–21 (πN Newsletter, No. 15, 1999) p.19.

M.E. Sevior, P.A. Amaudruz, F. Bonutti, J.T. Brack, P. Camerini, J. Clark, L. Felawka, E. Fragiacomo, E.F. Gibson, J. Graeter, N. Grion, G.J. Hofman, M. Kermani, E.L. Mathie, V. Mayorov, S. McFarland, R. Meier, G. Moloney, D. Ottewell, O. Patarakin, K. Raywood, R.R. Ristinen, R. Rui, G.R. Smith, R. Tacik, V. Tikhonov and G. Wagner, Nuclear (π, 2π) reactions: A smoking gun for medium modifications?, ibid. 48.

R. Tacik et al. (CHAOS collaboration), DCX experiments and the search for the d^′ with the CHAOS detector at TRI- UMF, ibid. 96.

J. Patterson et al. (CHAOS collaboration), π^−p analyzing powers from 50 to 140 MeV, ibid. 300.

M.C. Vetterli, The spin structure of the nucleon: experimental status, Proc. Electromagnetic Interactions with Nucleons and Nuclei: Probing Hadrons and Nuclei at High Energies; European Science Foundation Conf. Series, Santorini, Greece, October 5–10.

J.H.D. Clark, D.S. Armstrong, P.M. King, T.P. Gorringe, P.A. Zolnierczuk, S. Tripathi, M.D. Hasinoff, T. Stocki and D.H. Wright, Ortho-para transition in muonic molecular hydrogen, APS Div. Nucl. Phys. Fall Meeting, Asilomar, CA, October 20–23 (Bull. Am. Phys. Soc. 44, 1999) p.67.

G.C. Ball, P. Bricault, A. Macdonald, G. Boisvert, S. Bishop, J. D’Auria, J. Cerny, D.M. Moltz, J. Powell, J.C. Hardy, V. Iacob, G. Savard, J.R. Leslie, H.-M. Mak and I.S. Towner, Superallowed β-decay of Tz = 0 nuclei with A ≥ 62, ibid.

M.G. Vincter, The spin asymmetry in the photoproduction of pairs of high transverse momentum hadrons at HER- MES, Proc. Circum-Pan-Pacific RIKEN Symp. on High Energy Spin Physics, Wako, Japan, November 4–6.

D. Bryman, Prospects for measuring K^0_L → π^0 νν, Proc. 3^{rd} Workshop on Physics and Detectors for DAΦNE, Frascati, Italy, November 16–19 [TRI-PP-99-43].

Instrumentation/Accelerator Physics/Computing Sciences

P. Bricault, M. Dombsky, P. Schmor, G. Stanford, I. Thorson and J. Welz, A 500 MeV 100 μA proton target for the ISAC radioactive ion beam facility, Proc. Particle Accelerator Conf. (PAC’99), New York, NY, March 29–April 2, A. Luccio, W. Mackay, eds. (IEEE, Piscataway, 1999) p.100 [TRI-PP-99-11].

A. Zelenski, V. Klenov, Yu. Kuznetsov, V. Zoubets, G. Dutto, S. Kadantsev, C.D.P. Levy, G.W. Wight, P. Schmor, J. Alessi, Y. Mori, M. Okamura and T. Takeuchi, Opticallypumped polarized H^− ion sources for RHIC and HERA colliders, ibid. 106 [TRI-PP-99-22].

R. Baartman, M. D’yachkov and F.W. Jones Modelling of space-charge phenomena in multi-turn tracking, ibid. 128 [TRI-PP-99-07].

A. Blas, S. Hancock, M. Lindroos, F. Pedersen and S. Koscielniak, New technique for bunch shape flattening, ibid. 143 [TRI-PP-99-16].

R.L. Poirier, P. Bricault, K. Fong, A.K. Mitra, H.W. Uzat and Y.V. Bylinsky, RF systems of the TRIUMF ISAC facility, ibid. 450 [TRI-PP-99-19].

P.W. Schmor, Initial commissioning of the ISAC RIB facility, ibid. 508 [TRI-PP-99-20].

S.T. Melnychuk, E. Kamykowski, J. Sredniawski, T. Debiak, R. Ruegg and B. Milton, Operating characteristics of a high current electro-static accelerator for a contraband detection system, ibid. 587 [TRI-PP-99-49].

A.K. Mitra and R.L. Poirier, A 35 MHz spiral re-buncher cavity for the TRIUMF ISAC facility, ibid. 839 [TRI-PP- 99-50].

M. Laverty, K. Fong and S. Fang, Design and testing of the ISAC RFQ control system, ibid. 890 [TRI-PP-99-17].

Y.V. Bylinsky, A.I. Kvasha, A.A. Menshov, P.N. Ostroumov, V.V. Paramonov, G. Dutto, R.E. Laxdal, A.K. Mitra and R.L. Poirier, High power test of the ISAC triple gap buncher operating in CW mode, ibid. 893 [TRI-PP-99- 18].

F. Caspers, G. Dome, C. Gonzalez, E. Jensen, E. Keil, M. Morvillo, F. Ruggiero, G. Schroder, B. Zotter and M. D’yachkov, RF screening by thin resistive layers, ibid. 1408 [CERN LHC-Project-Report-300, TRI-PP-99-45].

M.J. Barnes, G.D. Wait, E. Carlier, L. Ducimetière, G.H. Schröder and E.B. Vossenberg, High voltage measurements on a prototype PFN for the LHC injection kickers, ibid. 1509 [TRI-PP-99-21].

S. Koscielniak, New longitudinal space charge algorithm, ibid. 1839 [TRI-PP-99-15].

J. Alessi, M. Okamura, D. Raparia, T. Roser, C.D.P. Levy, A. Zelenski, T. Takeuchi and Y. Mori, Design of a 35 keV LEBT for the new high intensity OPPIS at BNL, ibid. 1964 [TRI-PP-99-51].

D. Kaltchev, M.K. Craddock, R.V. Servranckx and J.B. Jeanneret, Initial error analysis for the LHC collimation insertions, ibid. 2620 [TRI-PP-99-12].

M.K. Craddock, J.B. Jeanneret, D.I. Kaltchev and A. Verdier (Canada-CERN collaboration), Optics solutions for the collimation insertion of LHC, ibid. 2623 [TRI-PP-99- 13, CERN-LHC-project-report-305].

F.W. Jones, H.O. Schönauer, New space-charge methods in ACCSIM and their application to injection in the CERN PS booster, ibid. 2933 [TRI-PP-99-14].

M.J. Barnes, G.S. Clark and M. Sassowsky, 3D field calculations compared to magnetic measurements for CERN PSB-CPS transfer line magnets, ibid. 3378 [TRI-PP-99-52].

R.E. Laxdal, R.A. Baartman and L. Root, Beam test results with the ISAC 35 MHz RFQ, ibid. 3534 [TRI-PP-99-09].

R.E. Laxdal and R.A. Baartman, Design optimization of the proposed ISAC-2 project at TRIUMF, ibid. 3537 [TRI- PP-99-08].

P. Bricault, R. Poirier, T. Ries, R. Roper and G. Stanford, Tank1 of the ISAC-DTL LINAC, ibid. 3540 [TRI-PP-99- 10].

C. Boccard, T. Bogey, J. Brazier, J. de Vries, S. Jackson, O.R. Jones, J.P. Papis, W. Rawnsley, K. Rybaltchenko and H. Schmickler, Performance of the new SPS beam position orbit system (MOPOS), Proc. 4^{th} European Workshop on Beam Diagnostics and Instrumentation for Particle Accelerators (DIPAC’99), Chester, UK, May 16–18.

A.N. Zelenski, V. Klenov, Yu. Kuznetsov, V. Zoubets, G. Dutto, S. Kadantsev, C.D.P. Levy, G.W. Wight, J. Alessi, Y. Mori and M. Okamura, Optically-pumped polarized H^− ion sources for RHIC and HERA colliders, Proc. Workshop on Polarized Protons at High Energies – Accelerator Challenges and Physics Opportunities, Hamburg, May 17–20 (Hamburg, DESY-PROC-1999-03, 1999) p.177.

M.J. Barnes and G.D. Wait, High current 66 kV tests on high stability PFN discharge capacitors for CERN LHC, Proc. 12^{th} IEEE Int. Pulsed Power Conf., Monterey, CA, June 27–30 (IEEE, Piscataway, 1999) p.773 [TRI-PP- 99-40].

M.J. Barnes, G.D. Wait, E. Carlier, L. Ducimetière, G.H. Schröder and E.B. Vossenberg, Construction and 60 kV tests of the prototype pulser for the LHC injection kicker system, ibid. 777 [TRI-PP-99-41].

S. Koscielniak, Summary of instabilities and damping group, Proc. Workshop on Instabilities of High Intensity Hadron Beams in Rings, Brookhaven National Lab, Upton, NY, June 28–July 1 (AIP Conf. Proc. 496, 1999) p.391 [TRI-PP-99-46].

D. Kaltchev, Two-stage betatron and momentum collimation studies with applications to LHC, Proc. 7^{th} ICFA Mini-Workshop on High Intensity Hadron Beams “Beam Halo and Scraping”, Interlaken Resort, Wisconsin, WI, September 13–15 (in press) [TRI-PP-99-39].

D. Kaltchev and Y. Mori, Beam collimation working group summary, ibid. [TRI-PP-99-44].

S. Koscielniak Observations in betatron collimation and tune splitting, ibid. [TRI-PP-99-47].

A. Gorelov, J.A. Behr, D. Melconian, M. Trinczek, P. Dubé, O. Häusser, U. Giesen, K.P. Jackson, T. Swanson, J.M. D’Auria, M. Dombsky, G. Ball, L. Buchmann, B. Jennings, J. Dilling, J. Schmid, D. Ashery, J. Deutsch, W.P. Alford, D. Asgeirsson, W. Wong and B. Lee, β^+-ν correlation experiments on laser trapped^{38m}K,^{37}K, Proc. 1^{st} Euroconf. on Atomic Physics at Accelerators: Laser Spectroscopy and Applications (APAC99), Mainz, Germany, September 19–24 (Hyp. Int., in press).

A.N. Zelenski, V. Klenov, S.A. Kokhanovski, V. Zoubets, G. Dutto, C.D.P. Levy, G.W. Wight, J. Alessi and Y. Mori, Optically-pumped polarized H^− ion sources for RHIC and HERA colliders, ibid.

L. Moritz, Handling of radioactive components at a highintensity accelerator facility, Proc. Workshop On Radiation Protection Aspects Of High Intensity Proton/Deuteron Accelerators, INFN, Abano Terme and Legnaro, Italy, September 27–29.

G. de Rijk, M. Racine and G. Clark, A twin aperture resistive quadrupole for the LHC, Proc. 16^{th} Int. Conf. on

Magnet Technology (MT16), Pointe Vedra Beach, FL, September 26–October 2 (IEEE Trans. Appl. Superconductivity, in press).

A.N. Zelenski, N.A. Titov, Y. Kuznetsov, J. Birchall, J.B. Bland, A.A. Hamian, L. Lee, S.A. Page, W.D. Ramsay, W.T.H. van Oers, R.J. Woo, C.A. Davis, R. Laxdal, C.D.P. Levy, G.W. Wight, P.W. Green, G. Roy, G.M. Stinson, J.D. Bowman and R.E. Mischke, The TRIUMF parity violation experiment in p−p scattering at 221 MeV, Proc. Intl. Workshop On Polarized Sources And Targets (PST 99), Erlangen, Germany, September 29–October 2, A. Gute, S. Lorenz and E. Steffens, eds. (Erlangen Univ., 1999) p.37.

A.N. Zelenski, V. Klenov, S.A. Kokhanovski, V. Zoubets, G. Dutto, C.D.P. Levy, G.W. Wight, J. Alessi and Y. Mori, Optically-pumped polarized H^− ion sources for RHIC and HERA colliders, ibid. 94.

L. Moritz, Using the Moyer model at energies below 1 GeV, Proc. 9^{th} Int. Conf. on Radiation Shielding, ICSR-9, Tsukuba, Japan, October 17–22 (in press).

S. Kadantsev and R. Keitel, Performance measurements of the ISAC control system at TRIUMF, Proc. 7^{th} Int. Conf. on Accelerator and Large Experimental Physics Control Systems, ICALEPCS 99, Trieste, Italy, October 4–8 p.146 (in press).

K.S. Lee and P.J. Yogendran, A Windows NT driver for the PCI to CAMAC executive crate interface, ibid. 149.

D. Bishop, D.Dale, H. Hui, R. Keitel and G. Waters Custom VME modules for TRIUMF/ISAC beam diagnostics, ibid. 226.

D. Dale, D. Bishop, S. Devereaux, H. Hui, R. Keitel and G. Waters, Distributed monitoring system for EPICS IOC health, ibid. 228.

P.W. Wilmshurst and K.S. Lee, PCI to CAMAC executive crate interface, ibid. 230.

R. Keitel, D. Bishop, D. Dale, H. Hui, S. Kadantsev, M. Leross, R. Nussbaumer, J. Richards, E. Stuber and G. Waters, Design and commissioning of the ISAC control system at TRIUMF, ibid. 674.

T. Takeuchi, M. Okamura and A. Zelensky, Ion optics of optically pumped polarized H^− ion source, Proc. 12^{th} Symp. on Accelerator Science and Technology (SAST’99), Wako, Japan, October 27–29, Y. Yano, ed. (Tokyo Univ., Tokyo, 1999) p.200.

M. Comyn, L^ATEX 2ε prepared documents, Proc. First Joint Accelerator Conference Website (JACoW) Workshop on Electronic Publication of Proceedings of Particle Accelerator Conferences, Brookhaven National Laboratory, Upton, NY, December 1-4 (in press).

M. Comyn, Building the table of contents and the author index, ibid.

Chemistry and Solid-State Physics

Y. Fudamoto, K.M. Kojima, M. Larkin, G.M. Luke, J. Merrin, B. Nachumi, Y.J. Uemura, Y. Ueda and M. Isobe, μSR study of the spin-Peierls compound Na xV2 O5 , Proc. APS Meeting, Atlanta, GA, March 20–26 (Bull. Am. Phys. Soc. O33, 1999) p.2.

B. Hitti, S.R. Kreitzman, R. Lichti, T. Head, T.L. Estle, D. Wynne and E.E. Haller, Muon dynamics in GaAs lpe lightly doped material: initial rf μSR study, Proc. 8^{th} Int. Conf. on Muon Spin Rotation, Relaxation and Resonance (μSR 99), Switzerland, August 30–September 3 (Physica B, in press).

D.R. Noakes, R. Wäppling, G.M. Kalvius, Y. Andersson, A. Broddefalk, M.F. White and C.E. Stronach, μSR magnetic response of stoichiometric and non-stoichiometric PrP, ibid.

G.M. Kalvius, A. Kratzer, G. Grosse, D.R. Noakes, R. Wäppling, H. v. Löhneysen, T. Takabatake and Y. Echizen, The onset of magnetism in CeNi1 −x Tx Sn (T = Cu, Pt), ibid.

G.M. Kalvius, A. Kratzer, H. Nakotte, D.R. Noakes, C.E. Stronach and R. Wäppling, μSR magnetic response of Ce- CuSn, ibid.

D.R. Noakes and G.M. Kalvius, Spin-slip structure induced by the crystalline electric field in the incommensurate magnetic ordering of CePtSn, ibid.

G.M. Kalvius, D.R. Noakes, G. Grosse, W. Schäfer, W. Kockelmann, S. Fredo, I. Halevy and J. Gal, Magnets frustrated by competing exchange (TbFe6 Al6 and ErFe6 Al6), ibid.

D.R. Harshman, W.J. Kossler, A.J. Greer, C.E. Stronach, E. Koster, B. Hitti, M.K. Wu, D.Y. Chen, F.Z. Chien, H.A. Blackstead and J.D. Dow, Location of the superconducting hole condensate in Sr2 YRu1 −u Cu u O6 by μ^+SR, ibid.

Life Sciences

C.S. Lee, A. Samii, V. Sossi, T.J. Ruth, M. Schulzer, D.B. Calne and A.J. Stoessl, Effect of striatal dopaminergic denervation on [18F]FDOPA-, [11C]DTBZ- and [11C]MP- PET scans: a comparative study in patients with Parkinson’s disease, American Academy of Neurology.

P. Cohen, V. Sossi, R.R. Johnson, T.J. Ruth, D. Lyster, D. Mankoff and K. Hudkins, Coincidence PET scanning with the 1^{st} Canadian Coincidence Dual SPECT/PET system, 1^{st} Canadian Society of Nuclear Medicine (CSNM) Meeting, Banff, March.

T.J. Ruth, Establishing a PET environment, ibid.

V. Sossi, M. Krzywinski and T.J. Ruth, Evaluation of FORE + OSEM and FORE + 2DFBP as alternatives to 3DFBP, ECAT Users Meeting, Amsterdam, The Netherlands, April.

L.N. Yatham, J. Dennie, I.-S. Shian, C. Lane, R. Lam, T.R. Ruth and P.F. Liddle, Effects of desipramine treatment on brain 5-HT2 receptors in depression, 54^{th} Annual Meeting Soc. Biological Psychiatry, Washington, D.C., May.

L.N. Yatham, P.F. Liddle, I.-S. Shiah, G. Scaran, M.J. Adam, R.W. Lam, A.P. Zis and T.J. Ruth, Age related decline in 5-HT2 receptors in depressed patients and healthy controls, 152^{nd} Annual Meeting American Psychiatric Assoc., May.

D.J. Doudet, G.L.-Y. Chan, S. Jivan, J. Huser, C. English, T.J. Ruth and J.E. Holden, Dopamine D2 receptors in longterm MPTP-treated monkeys: in vivo studies of the density Bmax and affinity Kdapp with^{11}C-raclopride, VIII Symp. on Medical Applications of Cyclotrons, Turku, Finland, May.

D.J. Doudet, G.L.-Y. Chan, C. English and A.P. Zis, In vivo PET studies of the effects of ECT on the serotonin 5HT2 receptors and dopamine D1 and D2 receptors, ibid.

V. Sossi, J.E. Holden, G. Chan, M. Krzywinski, A.J. Stoessl and T.J. Ruth, Measuring the BP of four dopaminergic tracers utilizing a tissue input function, Brain PET 99, Copenhagen, Denmark, June.

J.E. Holden, V. Sossi, G. Chan, D.J. Doudet, A.J. Stoessl and T.J. Ruth, Effect of average kinetic parameters in graphical estimation of distribution volume ratios of three reversible ligands, ibid.

V. Sossi, L. Shao, J. Karp and H. Hines, Contrast and SNR studies on the ADAC MCD with attenuation correction, SNM Meeting, Los Angeles, CA, June 6–10.

H. Dougan, C.V. Vo, D.M. Lyster, J.I. Weitz and J.B. Hobbs, Extending the lifetime of anticoagulant DNA aptamers in blood, Proc. 11^{th} Int. Symp. on Radiopharmacology, St. Louis, MO, June 27.

D.J. Doudet, G.L.-Y. Chan, S. Jivan, J. Huser, E. English and T.J. Ruth, Density Bmax and affinity KDapp of dopamine receptors in MPTP-treated monkeys: In-vivo scatchard PET studies with 11C-raclopride, ibid.

A.R. Stafford, J.I. Weitz, H. Dougan, J.B. Hobbs and D.M. Lyster, DNA aptamers directed against exosite 2 on thrombin may be useful for thrombus imaging, ibid.

K.R. Buckley, J. Huser, S. Jivan and T.J. Ruth, Methane production in small volume, high pressure gas targets: further studies, Proc. 8^{th} Workshop on Targetry and Target Chemistry, St. Louis, MO, June 28–30.

T.J. Ruth, K.R. Buckley, K.S. Chun, E.T. Hurtado, J. Huser, S. Jivan and S. Zeisler, Targetry for the production of ultra high quantities of 18F-fluoride: a work in progress, ibid.

K.R. Buckley, Chemistry system control with LOOKOUT control software, ibid.

M.J. Adam, D.M. Lyster and G. Matte, Comparison of

18F-fluoro-deoxy-glucose (FDG), 2,2-18F-difluoroglucose (DFDF) and 2-deoxy-2-fluoro-2-123I-iodo-mannose (FIM), Proc. XIII^{th} Symp. Radiopharmaceutical Chemistry, St. Louis, MO, July (J. Lab. Compd. Radiopharm. 42, 1999) p.5698.

M.J. Adam, S. Jivan, J.M. Huser and J. Lu, Reduction of precursor levels in C-methylations by using Al2 O3 /KF or tetrabutylammonium fluoride as a base, ibid. S445.

C.S. Lee, V. Sossi, D.B. Calne, A.J. Stoessl, T.J. Ruth et al., Effects of varying severity of dopaminergic denervation on [18F]FD, [11C]DTBZ and [11C]MP-PET scans in Parkinson’s disease, XIII Int. Congress on Parkinson’s Disease, Vancouver, July.

L.N. Yatham, P.F. Liddle, I.S. Shiah, M.J. Adam, T.J. Ruth and R.W. Lam, Brain 5-HT2 receptors in major depression: a PET study, Proc. 49^{th} Annual Meeting, Canadian Psychiatric Assn., Toronto, September.

T.J. Ruth, The role of PET in drug development, World Congress of Pharmacy and Pharmaceutical Sciences, Barcelona, Spain, September.

N. Stevenson, ed. Proc. Third Int. Conf. on Isotopes (3ICI), Vancouver, September 6–10 (World Scientific, Singapore, in press).

J.-M. Poutissou, Portrait of ISAC the new radioactive beam facility at TRIUMF, ibid. [TRI-PP-99-53].

L.E. Moritz, Radiation safety considerations for ISAC, the accelerated radioactive ion beam facility at TRIUMF, ibid. [TRI-PP-99-54].

M.J. Adam, S. Jivan, J.M. Huser and J. Lu, C-methylations using tetrabutylammonium fluoride as the base, ibid. [TRI- PP-99-55].

A. Wong, W.Z. Gelbart, N.R. Stevenson and R. Wong, Radioisotope production with horizontally-oriented solid targets, ibid. [TRI-PP-99-56].

R. Wong, W. Gelbart, N.R. Stevenson and A. Wong, Investigation of thermal-mechanical properties of solid targets for radioisotope production, ibid. [TRI-PP-99-57].

K.R. Buckley, J.M. Huser, J. Lu, M.J. Adam and T.J. Ruth, Optimisation of the single pass gas phase synthesis of^{11}C-methyl bromide from^{11}C-methane, ibid. [TRI-PP- 99-58].

R. Ruegg, B.F. Milton, D. Dale, D. Bishop, B. Roberts, P.W. Schmor, J. Sredniawski, S. Melnychuk, J. Rathke and E. Kamykowski, Contraband detection based on 13C(p, γ)^{14}N, ibid. [TRI-PP-99-59].

V. Sossi, B. Pointon, P. Cohen, R.R. Johnson and T.J. Ruth, Effect of shielding the radioactivity outside the field of view on image quality in a dual head coincidence camera MIC/IEEE Meeting, Seattle, WA, October.

P. Cohen, V. Sossi, R.R. Johnson and T.J. Ruth, PET in Canada, historical prospective, current status, challenges to future growth, Inst. Clinical PET Meeting, Vancouver, October.

Theoretical Program

T.S. Park, K. Kubodera, D.P. Min and M. Rho, On making predictions with effective field theories in nuclear physics, Proc. INT Workshop on Nuclear Physics with Effective Field Theory, Seattle, WA, February 25–26 (World Scientific, Singapore, in press) [TRI-PP-99-05, nuclth/9904053].

H.W. Hammer, Effective theory for neutron deuteron scattering and the triton, ibid. [TRI-PP-99-04, nuclth/9905036].

J. Escher and A. Leviatan, Partial dynamical symmetry in a many-fermion system, Proc. 45^{th} Annual Meeting of the Israel Physical Society (IPS 99), Tel Aviv, Israel, March 18 (Bull. IPS 45, 1999) p.91.

T. Schäfer, Color superconductivity: continuity of quark and hadron matter, the role of the strange quark mass, and perturbative results, Proc. 14^{th} Intl. Conf. on Ultrarelativistic Nucleus-Nucleus Collisions, Quark Matter 99, Torino, Italy, May 10–15, (Nucl. Phys. A661, 1999) p.621.

R. Lewis and R.M. Woloshyn, P -wave heavy light mesons using NRQCD and D234, Proc. 17^{th} Int. Symp. on Lattice Field Theory (Lattice 99), Pisa, Italy, June 29–July 3 (Nucl. Phys. B Proc. Suppl., in press) [TRI-PP-99-29, heplat/9909106].

P. Schuck, M. Beyer, G. Roepke, W. Schadow and A. Schnell, Few body states in fermi systems and condensation phenomena, Proc. 1^{st} Asia-Pacific Conf. on Few- Body Problems in Physics, Noda/Kashiwa, Japan, August 23–28 (Few Body Syst. Suppl. 99, 1999) p.1 [TRI- PP-99-35, nucl-th/9911003].

A.K. Opper, Charge symmetry breaking in inelastic nucleon-nucleon scattering, ibid.

T. Schäfer, Color superconductivity, Proc. 10^{th} Int. Conf. on Recent Progress in Many-Body Theories (MBX), Seattle, WA, September 10–15, R.F. Bishop et al., eds. (World Scientific, Singapore, in press) [TRI-PP-99-38, nuclth/9911017].

Technology Transfer

P.L. Gardner and V. Verma, Management of research and technological innovation, Proc. Portland Intl. Conf. on Management of Engineering and Technology, PICMET’99, Portland, OR, July 25–29 (PICMET, July 1999) p.261 [TRI-PP-97-16].

P.L. Gardner, Science parks as gateways for international technology transfer in developing economies, Proc. XVI IASP World Conf. on Science and Technology Parks, Istanbul, Turkey, August 31–September 4 (Mart Matbaacilik Sanatlan Ltd., Sirketi, Turkey, August 1999) p.236 [TRI-PP-99-26].

Past Conference Papers Published In 1999

Particle, Nuclear and Atomic Physics

J.A. Behr, A. Gorelov, D. Melconian, M. Trinczek, P. Dubé, O. Häusser, U. Giesen, K.P. Jackson, T. Swanson, J.M. D’Auria, M. Dombsky, G. Ball, L. Buchmann, B. Jennings, J. Dilling, J. Schmid, J. Deutsch, W.P. Alford, D. Asgeirsson and W. Wong, Search for scalar contributions to the^{38m}K beta-neutrino correlation in a magneto optic trap, Proc. Conf. on Trapped Charged Particles and Fundamental Physics, Monterey, CA, August 24–28, 1997, D.H.E. Dubin and D. Schneider, eds. (AIP Conf. Proc. 457, 1999) p.148.

A. Astbury, B.A. Campbell, F.C. Khanna, J.L. Pinfold and M.C. Vetterli, eds., Proc. 1998 Lake Louise Winter Institute, Lake Louise, February 15–21, 1998 (World Scientific, Singapore, 1999).

M.C. Vetterli, The spin structure of the nucleon, ibid. p.49.

M.G. Vincter, Flavor asymmetry of the light quark sea from semi-inclusive deep inelastic scattering, ibid. 323.

R.A. Ritchie, F.C. Khanna and H.G. Miller, Nuclear matter and Landau Ginzberg theory, ibid. 486.

D. Bryman, Rare decays of kaons and muons, Proc. Int. Symp. on Lepton and Baryon Number Violation (Lepton-Baryon’98), Trento, Italy, April 20–25, 1998, H.V. Klapdor-Kleingrothaus and I.V. Krivosheina, eds. (Inst. of Physics, Bristol, 1999) p.519 [TRI-PP-98-32].

G. Suft, P. Amaudruz, W. Beulertz, A. Bock, E. Boschitz, B. van den Brandt, B. Brinkmoller, M. Frank, A. Glombik, W. Gruebler, P. Hautle, J. Hey, J.A. Konter, B. Kowalzik, W. Kretschmer, S. Mango, R. Meier, G. Mertens, S. Merz, H. Meyer, L. Sozuer, R. Tacik and R. Weidmann, Polarization transfer observables in pion deuteron elastic scattering, Proc. 16^{th} European Conf. on Few-Body Problems in Physics (FB 98), Grenoble, France, June 1–6, 1998 (Few Body Syst. Suppl. 10, 1999) p.459.

D. Bryman, Rare decays of kaons and muons, Proc. Fifth Int. Symp. on Physics Beyond the Standard Model, WEIN’98, Los Alamos, NM, June 14–19, 1998, C. Hoffman, P. Herczeg, H.V. Klapdor-Kleingrothaus, eds. (World Scientific, Singapore, 1999) p.239 [TRI-PP-98-31].

D. Bryman, Rare and exotic decays, Proc. 10^{th} NATO Advanced Study Inst. on Techniques and Concepts of High- Energy Physics, St. Croix, U.S. Virgin Islands, June 18–29, 1998, T. Ferbel, ed. (1999) p.111 [TRI-PP-98-33].

F. Mulhauser, A. Adamczak, G.A. Beer, V.M. Bystritsky, M. Filipowicz, M.C. Fujiwara, T.M. Huber, R. Jacot- Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, M. Maier, V.E. Markushin, G.M. Marshall, A. Olin, C. Petitjean, T.A. Porcelli, V.A. Stolupin, J. Woźniak and J. Zmeskal, Scattering of muonic hydrogen atoms, Proc. Int. Symp. on Exotic Atoms, Molecules and

Muon Catalyzed Fusion (EXAT’98), Monte Verita, Ascona, Switzerland, July 19–24, 1998 (Hyp. Int. 118/119, 1999) p.35.

J. Woźniak, A. Adamczak, G.A. Beer, V.M. Bystritsky, M. Filipowicz, M.C. Fujiwara, T.M. Huber, R. Jacot- Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, M. Maier, V.E. Markushin, G.M. Marshall, F. Mulhauser, A. Olin, C. Petitjean, T.A. Porcelli, V.A. Stolupin and J. Zmeskal, New effects in the low energy scattering of pμ atoms in solid hydrogen, ibid. 63.

G.M. Marshall, T.A. Porcelli, A. Adamczak, J.M. Bailey, G.A. Beer, M.P. Faifman, M.C. Fujiwara, T.M. Huber, R. Jacot-Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, M. Maier, V.E. Markushin, G.R. Mason, F. Mulhauser, A. Olin, C. Petitjean and J. Zmeskal, Resonant formation measurements of dtμ via time of flight, ibid. 89. M.C. Fujiwara, A. Adamczak, J.M. Bailey, G.A. Beer, J.L. Beveridge, M.P. Faifman, T.M. Huber, R. Jacot- Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, M. Maier, V.E. Markushin, G.M. Marshall, C.J. Martoff, G.R. Mason, F. Mulhauser, A. Olin, C. Petitjean, T.A. Porcelli, J. Woźniak and J. Zmeskal, Time-of-flight spectroscopy of muonic tritium, ibid. 151.

T.M. Huber, A. Adamczak, J.M. Bailey, G.A. Beer, J.L. Beveridge, B.P. Ellerbusch, M.C. Fujiwara, R. Jacot-Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, G.J. Lindquist, M. Maier, V.E. Markushin, G.M. Marshall, C.J. Martoff, G.R. Mason, F. Mulhauser, A. Olin, C. Petitjean, T.A. Porcelli, J. Woźniak and J. Zmeskal, Time-of-flight studies of emission of μt from frozen hydrogen films, ibid. 159.

A. Olin, A. Adamczak, G.A. Beer, V.M. Bystritsky, M. Filipowicz, M.C. Fujiwara, T.M. Huber, R. Jacot-Guillarmod, P. Kammel, S.K. Kim, P.E. Knowles, A.R. Kunselman, M. Maier, V.E. Markushin, G.M. Marshall, F. Mulhauser, C. Petitjean, T.A. Porcelli, V.A. Stolupin, J. Woźniak and J. Zmeskal, Study of μ-catalyzed fusion in H-D mixtures, ibid. 163.

A. Astbury, D. Axen and J. Robinson, eds. Proc. XXIX Int. Conf. on High Energy Physics, ICHEP’98, Vancouver, July 23–29, 1998 (World Scientific, Singapore, 1999).

D. Bryman, CP violation, rare decays and lepton flavour violation, ibid. 145 [TRI-PP-98-34].

M. Vincter, Determination of the flavor asymmetry of the light quark sea from unpolarized deep-inelastic scattering at HERMES, ibid. 859.

C.A. Miller, Polarized quark distributions from deep inelastic scattering, ibid. 877.

M. Abe, Y. Kuno et al. (KEK-PS E246 collaboration), Search for time-reversal violation in K^+ → π^0 μ^+ν decay, ibid. 1041.

A.N. Zelenski, N.A. Titov, Y. Kuznetsov, J. Birchall, J.B. Bland, A.A. Hamian, L. Lee, S.A. Page, W.D. Ramsay, W.T.H. van Oers, R.J. Woo, C.A. Davis, R. Laxdal, C.D.P. Levy, P.W. Green, G. Roy, G.M. Stinson, J.D. Bowman and R.E. Mischke, The TRIUMF parity violation experiment in p − p scattering at 221 MeV, Proc. 13^{th} Int. Symp. on High-Energy Spin Physics, SPIN’98, Protvino, Russia, September 8–12, 1998, N.E. Tyurin et al., eds. (World Scientific, Singapore, 1999) p.388 [TRI-PP-98-36].

A.N. Zelenski et al., High-intensity optically pumped polarized H^− ion source development for RHIC and HERA, ibid. 618 [TRI-PP-98-35].

A. Konaka et al. (E926 collaboration), KL → π^0 νν̄ at the AGS (E926), Proc. Int. Workshop on CP Violation in K, Tokyo, Japan, December 8–19, 1998, S. Sugimoto and T. Yamanaka, eds. (KEK-Proceedings-99-3, Tsukuba, 1999) p.219.

Instrumentation/Accelerator Physics/Computing Sciences

R. Bloemhard, ed. Proc. 2^{nd} Workshop on Accelerator Operations, WAO’98, Vancouver, May 18–22, 1998 (TRIUMF, Vancouver, 1999).

J. Orzechowski, Application of the industrial PM program to the cyclotron operation, ibid. 38.

F.W. Bach, C. Hogan and J. Su, Maintenance at the world’s largest cyclotron, ibid. 60.

R. van den Elzen, Challenges facing TRIUMF-ATG operations, ibid. 109.

K. Buckley, Difficulties encountered by TRIUMF/PET operations, ibid. 121.

R. Bloemhard, How the TRIUMF Applied Technology Group does business, ibid. 131.

G.A. Roy, The Control Room - a better work environment, ibid. 279.

M.K. Craddock and D.J. Clark, John Reginald Richardson, Proc. XV Int. Conf. on Cyclotrons and their Applications, Cyclotrons’98, Caen, France, June 14–19, 1998, E. Baron, M. Lieuvin, eds. (Inst. of Physics, Bristol, 1999) p.1 [TRI-PP-98-19].

W.Z. Gelbart, N.R. Stevenson et al., Solid target systems: a brief history, ibid. 90.

M.P. Dehnel, K.L. Erdman and T. Kuo, Measurements of beam emittance, accelerated rf phase band, and centring in a 1 MeV test cyclotron, ibid. 236.

M.P. Dehnel, K.L. Erdman, L. Root and T. Kuo, Measurements of injected beam deflections at the exit of a cyclotron inflector as a function of applied field or beam energy perturbations, ibid. 239.

L. Moritz, Radiation protection considerations in the design of accelerated radioactive beam facilities, ibid. 331.

G. Dutto, R. Baartman, E. Blackmore, P. Bricault, A. Hurst, T. Kuo, R. Laxdal, B. Milton, R. Poirier, G. Mackenzie, K. Reiniger, P. Schmor, G. Stanford, G. Stinson, J. Welz, L. Root and F. Mammarella, Recent progress at TRI- UMF, ibid. 342 [TRI-PP-98-10].

P. Bricault, P. Schmor, G. Stanford, C. Mark, M. Dombsky, M. Gallop, L.E. Moritz and L. Udy, Target and mass separator concept for the RIB facility, ibid. 347.

M.K. Craddock, Critical beam-intensity issues in cyclotrons – overview of the Santa Fe Workshop, ibid. 377 [TRI-PP- 98-18].

T. Kuo, R. Baartman, B. Milton, B. Uzat, D. Yuan, K. Jayamanna, M. McDonald, W.Z. Gelbart, N.R. Stevenson, P. Schmor and G. Dutto, Injection study for high current H^− cyclotrons, ibid. 381 [TRI-PP-98-22].

M.V. Lachinov and B.F. Milton, Optimized bunching in the spiral inflector of the CYCLONE-44 injection system, ibid. 489 [TRI-PP-98-25].

B.F. Milton, R.J. Dawson, M.P. Dehnel, T. Kuo, R. Ruegg and R. Risler, Design of an axial injection system for the Seattle MC50 cyclotron, ibid. 638 [TRI-PP-98-14].

A.N. Zelenski, G. Dutto, A.A. Hamian, R. Laxdal, C.D.P. Levy, G.H. Mackenzie, D.W. Ramsay, P. Schmor, N.A. Titov and W.T.H. van Oers, A high quality polarized cyclotron beam for the TRIUMF parity violation experiment, ibid. 642.

P. Bricault, Linear acclerators for exotic ion beams, Proc. XIX Intl. Linac Conf., LINAC’98, Chicago, IL, August 23–28, 1998, C.E. Eyberger, R.C. Pardo, M.M. White, eds. (Argonne Nat. Lab. ANL-98/28, 1999), p.36.

K. Fong, S. Fang and M. Laverty, Frequency source for the ISAC RFQ, ibid. 207.

R.L. Poirier, P. Bricault, G. Dutto, K. Fong, R. Laxdal, A.K. Mitra and B. Uzat, RF tests on the initial 2.8 m section of the 8 m long ISAC RFQ at TRIUMF, ibid. 609.

R. Laxdal, R. Baartman, P. Bricault, G. Dutto, K. Fong, K. Jayamanna, M. McDonald, G. Mackenzie, R. Poirier, W. Rawnsley, L. Root, P. Schmor, B. Uzat and J. Welz, First beam test with the ISAC RFQ, ibid. 783.

R. Laxdal, R. Baartman, P. Bricault, G. Dutto, R. Poirier and P. Schmor, Status of the ISAC accelerator for radioactive beams, ibid. 786.

R. Baartman, R. Laxdal and L. Root, Long range plan proposal for an extension to ISAC, ibid. 809.

G. Stanford, P. Bricault, G. Dutto, R. Laxdal, D. Pearce, R.L. Poirier, R. Roper. R. Obidowski and W. Teskey, Mechanical design, construction and alignment of the ISAC RFQ accelerator at TRIUMF, ibid. 980

G.E. Mitchell, B.E. Crawford, C.A. Grossmann, L.Y. Lowie, J.D. Bowman, J. Knudson, S. Penttilae, S.J. Seestrom, D.A. Smith, Y. Yen, V.W. Yuan, P.P. Delheij,

T. Haseyama, A. Masaike, Y. Matsuda, H. Postma, N.R. Roberson, E.I. Sharapov and S.L. Stephenson, Parity violation in the compound nucleus, Proc. 15^{th} Int. Conf. on the Application of Accelerators in Research and Industry, Denton, TX, November 4–7, 1998 (AIP Conf. Proc. 475, 1999), p.219.

D.A. Hutcheon (DRAGON collaboration), A program in nuclear astrophysics using DRAGON at ISAC, ibid. [TRI- PP-98-43].

J.G. Rogers and P. Gumplinger, A pixelated 3D Anger camera with light-loss compensation, Proc. Nuclear Science Symp. and Medical Imaging Conf., NSS/MIC’98, Toronto, November 10–12, 1998, C. Britton, E.J. Hoffman, eds. (IEEE Trans. Nucl. Sci. 46, 1999) p.973.

Theoretical Program

C.P. Burgess, A. de la Macorra, F. Quevedo and I. Maksymyk, Constant versus field dependent gauge couplings in supersymmetric theories, Proc. Workshop on Phenomenological Aspects of Superstring Theories (PAST-97), Trieste, Italy, October 2–4, 1997 (World Scientific, Singapore, 1999) p.100.

S.J. Pollock, N.C. Mukhopadhyay, M. Ramsey-Musolf, H.- W. Hammer and J. Liu, Parity violating Δ(1232) electroweak production: axial structure and new physics, Proc. Joint ECT*/TJNAF Workshop on N* Physics and Nonperturbative QCD, Trento, Italy, May 18–29, 1998 (Few Body Syst. Suppl. 11, 1999) p.112.

B.D. Jones and R.M. Woloshyn, Vector decay constants in quarkonia, Proc. 16^{th} Int. Symp. on Lattice Field Theory, LATTICE’98, Boulder, CO, July 13–18, 1998 (Nucl. Phys. Proc. Suppl. 73, 1999) p.330 [TRI-PP-98-24, heplat/9909106].

R. Lewis and R.M. Woloshyn, S-wave charmed mesons in lattice NRQCD, ibid. 333 [TRI-PP-98-23, JLAB-THY-98- 34].

H.-W. Hammer, Effective theory for the non-relativistic three-body system, Proc. 8^{th} Int. Conf. on the Structure of Baryons, Baryons’98, Bonn, Germany, September 22– 26, 1998, D.W. Menze, B.Ch. Metsch, eds. (World Scientific, Singapore, 1999) p.206 [TRI-PP-98-28].

Technology Transfer

P.L. Gardner and F. Douglass, A technology transfer framework for global sustainable development, Proc. 2^{nd} Int. Conf. on Technology Policy and Innovation, Lisbon, Portugal, August 3–5 1998 (Instituto Superior Técnico, Lisbon, August 1999) p.33 [TRI-PP-98-13].

Books

R.L. Lichti, Dynamics of muonium diffusion, site changes, and charge state transitions, in Hydrogen in Semiconductors, II, N. Nickel, ed. (Academic Press, San Diego, 61, 1999) p.311.

A.J. Stoessl, Current treatment of Parkinson’s disease, in Therapeutics of Neuropharmacology, V. Hachinski (Director) (Am. Acad. Neurology 52^{nd} annual meeting course syllabus, in press).

A.J. Stoessl, Parkinson’s disease, in Therapeutic Choices, J. Gray, ed. (in press).

TRIUMF Reports

ISAC-II, a project for higher energies at ISAC, I. Towner, ed. [TRI-99-1].

Theses

M.R. Dawdy, Muonium in gallium nitride (M.Sc., Physics, Texas Tech.).

B. Jamieson, Calibration of the CHAOS spectrometer for small scattering angles (M.Sc., Physics and Astronomy, UBC).

M. Lachinov, Design studies on the axial injection system of the CYCLONE-44 cyclotron (M.Sc., Physics and Astronomy, UBC).

M. Nobes, The semileptonic decays of the Bc meson in the quark meson effective theory (M.Sc., Physics, SFU).

F. Sobratee, M11 channel at TRIUMF, another surface μ^+ source (M.Sc., Physics, Alberta).

J. Wendland, Improved particle identification at HERMES and polarised valence quark distributions in the proton (M.Sc., Physics, SFU).

T. Baker, Measurement of scattering lengths using Kpi3 decay (Ph.D., Physics, Saskatchewan).

P. Khaustov, Doubly-strange hypernuclear production in E885 at the AGS (Ph.D., Physics, Carnegie Mellon).

H.J. Tran, Single-particle and collective effects of cubic nonlinearities in the beam dynamics of proton synchrotrons (Ph.D., Physics and Astronomy, UBC).