
Introduc)on	
  
June	
  21,	
  2012	
  

1.  News	
  
a)  CERN	
  Project	
  Leader:	
  Edda	
  Gschwendtner	
  
b) Discussions	
  leading	
  to	
  nominal	
  design	
  
c)  Selected	
  news	
  

2.  This	
  meeCng	
  
a)  DefiniCon	
  of	
  tasks/organizaCon	
  teams	
  	
  for	
  beams	
  &	
  expt	
  areas	
  
b)  Discussion	
  West	
  area	
  vs	
  CNGS	
  
c)  Define	
  steps	
  &	
  Cmeline	
  towards	
  CDR	
  
d)  Task	
  group	
  leaders	
  &	
  coordinators	
  (in	
  CB)	
  

3. Miscellaneous	
  
a)  Name/logo	
  compeCCon	
  

Allen	
  Caldwell	
  
Max-­‐Planck-­‐InsCtut	
  für	
  Physik	
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Patric	
  will	
  review	
  discussions	
  
leading	
  to	
  this	
  design	
  



First	
  look	
  at	
  final	
  focus	
  of	
  
proton	
  beam	
  (Alexei	
  Petrenko).	
  	
  	
  



Plasma	
  cell	
  R&D	
  

Helicon	
  cell	
  prototype	
  –	
  Greifswald	
  (Olaf	
  
Grülke)	
  

Heat	
  pipe	
  oven	
  concept	
  +	
  vapor	
  cell
	
  E.	
  Öz,	
  P.	
  Muggli	
  

Nelson’s	
  discharge	
  cell	
  @	
  
MPP	
  



Transverse	
  Coherent	
  Transi)on	
  Radia)on	
  (TCTR)	
  
Introduced	
  by	
  A	
  .	
  Pukhov	
  

•  Coherent	
  TransiCon	
  RadiaCon	
  emi`ed	
  radially	
  around	
  a	
  charged	
  beam	
  along	
  the	
  
surface	
  of	
  a	
  (metallic)	
  screen	
  

•  Normal	
  (to	
  the	
  screen)	
  electric	
  field	
  
component	
  

•  Dipole-­‐like	
  	
  radiaCon	
  pa`ern	
  
•  Can	
  be	
  modulated	
  by	
  beam	
  density	
  

Picture	
  taken	
  from	
  	
  the	
  paper	
  



TCTR	
  in	
  combina)on	
  with	
  EO-­‐sampling	
  

•  Electric	
  fields	
  with	
  amplitudes	
  up	
  to	
  hundreds	
  of	
  kV/m	
  at	
  a	
  distance	
  of	
  10mm	
  

•  Signal	
  is	
  to	
  first	
  order	
  proporConal	
  to	
  the	
  beam	
  density	
  

•  High	
  frequencies	
  (several	
  hundred	
  GHz)	
  
	
  →	
  Make	
  use	
  of	
  electroopCc	
  sampling	
  

•  But:	
  No	
  simple	
  frequency	
  response	
  curve	
  

Typical	
  E-­‐field	
  for	
  TCTR	
  at	
  different	
  radial	
  distances	
  

InvesCgated	
  by	
  O.	
  
Reimann	
  



Development	
  of	
  EO-­‐sampling	
  (for	
  TCTR)	
  at	
  MPP	
  

•  Using	
  dispersive	
  Fourier-­‐transform	
  

•  First	
  test	
  setup	
  is	
  working	
  fine	
  
•  Development	
  of	
  special	
  probes	
  in	
  the	
  near	
  future	
  

Probe	
  setup	
  with	
  a	
  “closed”	
  opCcal	
  path	
  using	
  
GRIN-­‐Lenses	
  and	
  prisms:	
  
Possible	
  length	
  of	
  probe	
  in	
  longitudinal	
  
(beam)	
  direcCon:	
  <	
  1cm	
  

GRIN-­‐Lens	
  with	
  prism	
  (GRINTECH)	
  

EO-­‐sampling	
  and	
  plasma	
  density	
  
measurement	
  at	
  MPP	
  

O.	
  Reimann	
  +	
  R.	
  Tarkeshian	
  



Emi`er	
   Reciever	
  THz	
  BS	
  

Goulay	
  cell	
  

polarizer	
  

Combiner	
  

Phase	
  
	
  modulator	
  

Amplitude	
  	
  
modulator	
  

THz	
  antenna	
  /receiver	
  

MPP	
  DiagnosCcs	
  Lab	
  (R.	
  Tarkeshian)	
  



Acceptance of the plasma wakefield for 5.5 MeV
electrons

K.V.Lotov

April 16, 2012

Let z be the direction of beam propagation. We inject 5.5MeV electrons with velocities
in the plane (x, z) at various angles between the velocity direction and z-axis. Electrons
can have various lateral displacements y, so that electron trajectory, if not perturbed by the
wakefield, goes at the distance y from the axis. The electron beam is one wakefield period
long to sample all phases of the wave. These are test electrons which do not perturb the
wakefield.

We measure the fraction of injected electrons observed at the exit from the plasma (at
z = 10m). In all three cases there is an area in the parameter space in which about 15%
of injected electrons are trapped and accelerated to a high energy with a low energy spread.
Final energies are written on the figures.
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To resume. We trap 15% of electrons hitting the spot of the size 0.4mm (y) × 10mm (x)
(full width) in real space and 10 × 10mrad2 in angle space. Trapping efficiency is roughly
10 times worse than for 10MeV electrons. Factor of 2 comes from the smaller fraction of
injected electrons, factor of 5 is because of narrower spot size.

1

Acceptance	
  study	
  for	
  electrons	
  in	
  plasma	
  at	
  different	
  
energies	
  (KonstanCn).	
  

Later	
  today	
  –	
  electron	
  source	
  studies	
  (Tim	
  Noakes)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  sca`ering	
  in	
  entrance	
  window	
  to	
  plasma	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
   	
   	
  (Sco`	
  Mandry)	
  



TT61	
  



Milestones	
  

Oct	
  2012	
  (Technical	
  Design	
  Report)	
  
Demonstrate	
  at	
  least	
  one	
  technology	
  for	
  a	
  1m	
  long	
  plasma	
  cell	
  with	
  1014	
  
cm-­‐3	
  density,	
  uniformity	
  be`er	
  than	
  5%	
  

Define	
  seeding	
  scenario	
  in	
  3D	
  simulaCons,	
  define	
  experimental	
  test	
  

Technical	
  design	
  of	
  electron	
  beam	
  injec4on	
  into	
  plasma	
  +	
  spectrometer	
  +	
  
dump	
  +	
  proton	
  beam	
  line.	
  	
  

Radia4on	
  and	
  safety	
  study.	
  

Layout	
  of	
  experimental	
  area	
  (p	
  delivery&dump,	
  e	
  injector+spectrometer
+dump,	
  plasma	
  cell,	
  diagnos4cs,	
  lasers)	
  

Form	
  CollaboraCon	
  &	
  commit	
  on	
  work	
  packages	
  for	
  CERN	
  &	
  
collaborators.	
  

Conceptual	
  design	
  report	
  



Milestones-­‐ConCnued	
  
Dec	
  2013	
  
Demonstrate	
  at	
  least	
  one	
  technology	
  for	
  a	
  plasma	
  length	
  5m	
  with	
  1015	
  
cm-­‐3	
  ,	
  uniformity	
  be`er	
  than	
  2%,	
  define	
  baseline	
  choice(s)	
  
Demonstrate	
  seeding	
  in	
  experimental	
  tests,	
  define	
  baseline	
  

Dec	
  2014	
  
Demonstrate	
  1%	
  uniformity	
  and	
  complete	
  operaConal	
  plasma	
  cell(s)	
  
installa4on	
  of	
  switch/delivery	
  into	
  TT61	
  by	
  end	
  of	
  LHC	
  shutdown	
  

Aug	
  2015	
  
Installa4on	
  of	
  beam	
  lines,	
  experimental	
  area	
  	
  

Sep	
  2015	
  
Beam	
  commissioning,	
  first	
  beam	
  to	
  plasma	
  



Logos	
  &	
  Names	
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PROPEL
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