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PLAN

** R&D Categories in Play Now (2010-2011)
s Examples

¢ Publications

¢ Collaborations

*** People



R&D
€ Damping Rings
o Electron cloud physics
o Electron cloud mitigation
o Low emittance tuning
o Instrumentation
€ CW Linacs
o High brightness, space charge dominated beams
o High current, low emittance guns + photocathodes
€ Superconducting RF (SRF)
o fundamental limits
o new materials
o high performance cavities
o breakdown rate
@ Theory
o Simulations
o Analysis



Examples
Damping Rings Related
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Microns

e-cloud instability illustrated — beam size vs bunch number in the train of 45 bunches
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Mitigation Explorations
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Examples
CW Linacs

1.5 MeV 100 mA Superconducting Test Accelerator for Space Charge and Emittance Studies




2. Transport of Space Charge Dominated Beams
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3. Program aimed at better materials with low thermal emittance, high longevity, high QE

Multi Alkali Growth Chamber Electron Energy Analyzer

Electron Source

(Thermionic gun
with energy shaping
assembly)

* Grow / procure new materials
» Evaluate actual performance in test accelerator
* Theoretical modeling and properties characterization

8 — peer reviewed photocathode papers over 2008-2011



Examples
Superconducting RF

Three Student SRF Projects

in SRF cavities
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RF surface resistance
dependence in SRF cavities
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Publications (2010-2011)

Damping Rings Related SRF
v’ 47 tot (Details in Appendix |) v’ 11 tot
26 PAC 4 PAC11
17 ICFA Beam Dynamics Workshop on e- 4 IPAC10
Cloud 2 LINAC10
3 PRST-AB 1 arXiv:1002.3812.v1
1 Jpn. J. Appl. Ph [4 submitted to PRST AB; 3 to IPAC11]
CW Linacs Theory
v’ 11 tot v' 6 (2009-2010)
1 PRL 2 PRST AB
2 Appl. Phys. Lett 2 PACO9
1J. Appl. Phys. 2 IPAC10
4 IPAC10
2 LINAC10

1PAC11



Collaborations

» Damping Rings CesrTA
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> SRF

= TTC 56 institutions in 12 countries

Members of the TESLA Technology Collaboration, TTC

« CANDLE, Yerevan
« Yerevan Physics Institute, YerPhl, Yerevan

*TRIUMF, Canada's National
Laboratory for Particle and
Nuclear Physics

« Institute for High Energy Physics,
IHEP, Academia Sinica, Beijing

« Tsinghua University, Beijing

« Peking University

+ CEA/DSM DAPNIA, CE-Saclay,
Gif-sur-Yvette

« Laboratoire de I'Accélérateur Linéaire, LAL,
IN2P3-CNRS

THLEL

« Berliner Elektronenspeicherring-Gesellschaft
fir Synchrotronstrahlung, BESSY, Berlin

« Hahn-Meitner Institut, HMI, Berlin

« Technische Universitat Darmstadt

« Universitat Frankfurt am Main

* GKSS-Forschungszentrum Geesthacht

« Deutsches Elektronen-Synchrotron DESY
in der Helmholtz-Gemeinschaft,
Hamburg und Zeuthen

« Universitat Hamburg

« Forschungszentrum Rossendorf

« Universitat Rostock

« Bergische Universitat-GH Wuppertal

Status: 24.05.07
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* CCLRC-Daresbury Laboratory /
ASTeC Department*

+ Royal Holloway, University of London,
RHUL / JAI

« University College London, UCL

« University of Oxford / JAI

» Raja Ramanna Centre of Advanced
Technology RRCAT, Indore

» Bhabha Atomic Research Centre
BARC, Mumbai

« Inter-University Accelerator Centre,
IUAC & Delhi University, DU

Laboratori Nazionali di Frascati, INFN, Frascati
Istituto Nazionale di Fisica Nucleare, INFN, Legnaro
Istituto Nazionale di Fisica Nucleare, INFN, Milan
Istituto Nazionale di Fisica Nucleare, INFN, Rome I
Sincrotrone Trieste

« High Energy Accelerator Research
Organisation, KEK

| = H

« The Henryk Niewodniczanski Inst. of Nuclear
Physics, Polish Academy of Sciences, Krakow

« AGH - University of Science and Technology,
Faculty of Physics and Applied Computer
Science, Krakow

« The Andrzej Soltan Institute for Nuclear
Studies — IPJ, Otwock-Swierk

« Institute of High Pressure Physics, Polish
Academy of Sciences, Warsaw

« Warsaw University, Department of Physics

* TU Lodz, Department of Microelectronics
and Computer Science

« Warsaw University of Technology, WUT, ISE




Members of the TESLA Technology Collaboration, TTC
Status: 24.05.07

* Moscow Engineering and Physics
Institute, MEPhI, Moscow

+ Budker Institute for Nuclear Physics
BINP, Novosibirsk

* Institute for High Energy Physics
IHEP, Protvino

* Institute for Nuclear Research, INR,
Russian Academy of Sciences, Moscow

+ Argonne National Laboratory, ANL,
Argonne IL

» Brookhaven National Laboratory, BNL

» Fermi National Accelerator Laboratory,
FNAL, Batavia IL

* Cornell University, Ithaca NY

« Jefferson Lab, Newport News VA

* SLAC, ILC Division

» Lawrence Berkeley National Laboratory,
LBNL, Berkeley CA

* Michigan State University (MSU)

+ Spallation Neutron Source (SNS)

« Joint Institute for Nuclear Research,
JINR, Dubna



PEOPLE

<> 5 Faculty in accelerator currently (1 more on phased retirement)
<> During the CLEO era ~ 1 PhD per year in accelerator
<> Rate will ~ double: current enrolment 12 PhD students

<> ~50% grads to Accelerator Labs (US & abroad); 40% industry; 10% academe
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