
Design	
  Study	
  on	
  the	
  	
  
“European	
  Plasma	
  Research	
  Accelerator	
  	
  with	
  eXcellence	
  In	
  

Applica=ons“	
  (EuPRAXIA)	
  	
  
Approved	
  as	
  HORIZON	
  2020	
  INFRADEV,	
  4	
  years,	
  3	
  M€	
  



§ Design Studies with at least 3 Countries, 

§ Cost. Schedule, Siting?

§ What is the governance model?  

§ What is the intended user community?  

§ Will it be open access?

§ Apply for H2020 preparatory phase (PP)?


~200	
  M€	
  

§ Support will be provided by 
Horizon2020 and MIUR for the 
i m p l e m e n t a t i o n ( P P ) a n d 
o p e r a t i o n o f t h e r e s e a r c h 
infrastructures listed on the ESFRI 
Roadmap and ERIC. 


Officially started on November 1, 2015 



Plasma	
  based	
  electron	
  accelerators	
  have	
  reached	
  high	
  gradient	
  (~	
  50	
  GV/m)	
  
with	
  good	
  electron	
  beam	
  quality	
  è	
   Is	
  @me	
  to	
  think	
  about	
  a	
  Plasma	
  based	
  
pilot	
  user	
  facility	
  
	
  
EuPRAXIA	
  goal	
   is	
   to	
  produce	
  a	
  conceptual	
  design	
  report	
   for	
   the	
  worldwide	
  
first	
  plasma-­‐based	
  accelerator	
  user	
  	
  facility	
  

•  The	
   technical	
   focus	
   is	
   on	
   designing	
   accelerator	
   and	
   laser	
   systems	
   for	
   improving	
   the	
   quality	
   of	
  
plasma-­‐accelerated	
   beams,	
   similar	
   to	
   the	
   methods	
   used	
   in	
   conven=onal	
   accelerators.	
   These	
  
methods	
  require	
  significant	
  space	
  and	
  investment.	
  

•  The	
   scien=fic	
   focus	
   is	
  on	
  developing	
  beam	
  parameters,	
   two	
  user	
  areas	
  and	
   the	
  use	
   cases	
   for	
  a	
  
femto-­‐second	
  Free	
  Electron	
  Laser	
  (FEL)	
  and	
  High	
  Energy	
  Physics	
  (HEP)	
  detector	
  science.	
  

•  The	
  managerial	
  focus	
  is	
  on	
  developing	
  an	
  implementa=on	
  model	
  for	
  a	
  common	
  European	
  plasma	
  
accelerator.	
  This	
  includes	
  a	
  compara@ve	
  study	
  of	
  possible	
  sites	
  in	
  Europe,	
  a	
  cost	
  es=mate	
  and	
  a	
  
model	
  for	
  distributed	
  construc=on	
  in	
  Europe	
  and	
  installa=on	
  at	
  one	
  central	
  site.	
  

	
  



A	
  commercially	
  available	
  1	
  PW	
  Ti:	
  Sa	
  laser	
  laser	
  driver	
  or	
  a	
  high	
  brightness	
  1	
  GeV	
  electron	
  beam	
  linac	
  
could	
  be	
  adequate	
  drivers	
  for	
  the	
  EUPRAXIA	
  plasma	
  accelerator.	
  	
  
	
  
The	
  foreseen	
  	
  parameters	
  give	
  access	
  to:	
  
(1)  to	
  an	
  FEL	
  in	
  the	
  EUV	
  to	
  X-­‐ray	
  regime	
  (1	
  –	
  15	
  nm)	
  and	
  	
  
(2)	
   to	
   short	
   electron	
   pulses	
   with	
   high	
   brightness	
   for	
   HEP	
   detector	
   tests,	
  material	
   tests	
   and	
   other	
  
applica=ons.	
  	
  



Posi@oning	
  of	
  the	
  Project	
  
The	
  EuPRAXIA	
  project	
  will	
  bridge	
  the	
  gap	
  between	
  successful	
  proof-­‐of-­‐principle	
  experiments	
  (today)	
  
and	
  a	
  reliable	
  technology	
  with	
  many	
  applica@ons	
  (end	
  of	
  the	
  2020’s).	
   It	
  should	
  be	
  considered	
  as	
  a	
  
ground-­‐breaking,	
   full-­‐scale	
   demonstra=on	
   facility	
   with	
   pilot	
   users	
   and	
   unique	
   ultra-­‐fast	
   science	
  
features.	
  EuPRAXIA	
  would	
  solve	
  several	
   technical	
   shortcomings	
  with	
  known	
  solu=ons	
  and	
  prove	
  the	
  
poten=al	
   of	
   plasma	
   accelerators	
   for	
   users.	
   It	
   would	
   establish	
   the	
   basis	
   for	
   applica=ons	
   in	
   industry,	
  
medicine,	
  photon	
  science	
  and	
  HEP.	
  
	
  



EuPRAXIA	
  Par@cipants	
  



EuPRAXIA	
  WPs	
  and	
  	
  SPARC_LAB	
  responsibili=es	
  	
  
(SPARC_LAB	
  WG	
  leaders	
  or	
  deputy	
  leaders)	
  

L.	
  Gizzi	
  

E.	
  Chiadroni	
  

G.	
  Dacoli	
  

M.	
  Ferrario	
  

A.	
  Mostacci	
  



From SPARC_LAB to EUPRAXIA 



Future SPARC_LAB scenarios

Consolidation: on going, ~3 years 

•  FLAME maintenance and consolidation

•  Injector upgrade (Cryogenic?)

•  THz user beam line upgrade

•  Thomson and Plasma beam lines final commissioning

•  FEL new short period undulator (RF, optical?)  


Test Facility


Upgrade: proposed, ~5 years

•  Infrastructure extension

•  Linac upgrade <1 GeV (L-S-C-X-band, multi-bunches)

•  FLAME upgrade towards 1 PW

•  Plasma, dielectric and high frequency  acceleration

•  Positron production and acceleration with plasma

•  Advanced FEL schemes (oscillator, optical,QFEL?)

•  THz, Compton and FEL user beam lines 

•  AND RELIABILITY !!!!


User Facility


European Facility, ~10 years  

•  Plasma based FEL Pilot User Facility

•  Plasma based HEP beam line


European Facility
















ELBA	
  1	
   ELBA	
  2	
  

Excellence	
   2.75	
   4.00	
  

Impact	
   3.00	
   4.25	
  

Implementa=on	
   3.50	
   4.50	
  

Total	
   2.95	
   4.15	
  



Electron	
  Linear	
  Beam-­‐driven	
  Accelerator	
  

Par@cipan	
  Ins@tutes	
   Country	
   Collaborators	
  

INFN	
   Italy	
   Massimo	
  Ferrario	
  
Enrica	
  Chiadroni	
  

DESY	
   Germany	
   Jens	
  Osterhoff	
  
Lucas	
  Schaper	
  
Alberto	
  Mar=nez	
  de	
  la	
  Ossa	
  
Barbara	
  Marchei	
  

STFC	
   UK	
   Steven	
  Jamison	
  
Deepa	
  Angal-­‐Kalinin	
  

University	
  of	
  Roma	
  “La	
  Sapienza”	
   Italy	
   Mauro	
  Migliora=	
  

University	
  of	
  Roma	
  “Tor	
  Vergata”	
  
	
  

Italy	
   Alessandro	
  Cianchi	
  

IST	
   Portugal	
   Jorge	
  Vieira	
  

University	
  of	
  Manchester	
   UK	
   Guoxing	
  Xia	
  

University	
  of	
  Strathclyde	
   UK	
   Bernhard	
  Hidding	
  
Grace	
  Manahan	
  

Max	
  Planck	
  Ins=tute	
   Germany	
   Patric	
  Muggli	
  



The	
   goal:	
   demonstrate	
   the	
   possibility	
   to	
   produce	
   high	
   quality	
  
electron	
   beams	
  with	
   normalized	
   brightness	
   as	
   the	
   one	
   required	
   for	
  
Advanced	
  Radia=on	
  Sources	
  applica=ons,	
  by	
  means	
  of	
  new	
  concepts	
  
for	
   a	
   compact	
   high	
   gradient	
   (>	
   1	
   GV/m)	
   and	
   high	
   efficiency	
   (~20%)	
  
electron	
  beam	
  driven	
  plasma	
  wake	
  field	
  accelerator	
  module	
  (PWFA).	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
The	
   final	
   deliverable	
   at	
   the	
   end	
   of	
   the	
   4th	
   year	
   will	
   consist	
   in	
   a	
  
prototype	
  of	
  a	
  PWFA	
  described	
  in	
  a	
  TDR.	
  	
  

Targeted	
  breakthrough,	
  Long	
  term	
  vision	
  and	
  Objec@ves	
  

Plasma	
  Gun	
  
WP1+WP3	
  
WP5+WP6	
  

PWFA	
  Module	
  
WP1+WP3+WP4	
  

Op=mized	
  RF	
  conven=onal	
  linac	
  
Drive	
  bunches	
  genera=on	
  

WP1+WP2+WP3	
  
Radia=on	
  Source	
  



-­‐  many	
  working	
  conven=onal	
  electron	
  linacs	
  in	
  research	
  laboratories	
  
and	
   universi=es	
   can	
   provide	
   the	
   required	
   driving	
   and	
   witness	
  
electron	
  bunches,	
  

-­‐  =ming	
   and	
   synchroniza=on	
   are	
   rather	
   simpler	
   issues	
   compared	
   to	
  
Laser	
  Wake	
  Field	
  Accelerator	
  (LWFA)	
  schemes,	
  

-­‐  exis=ng	
   RF	
   electron	
   linacs	
   can	
   achieve	
   repe==on	
   rates	
   as	
   high	
   as	
  
GHz	
  in	
  pulsed	
  mode	
  in	
  normal	
  conduc=ng	
  linacs	
  or	
  MHz	
  even	
  in	
  CW	
  
opera=on	
  in	
  superconduc=ng	
  linacs,	
  	
  

-­‐  two	
  limi=ng	
  factors	
  for	
  energy	
  gain	
  and	
  efficiency	
  in	
  LWFA	
  schemes	
  
such	
  as	
  laser	
  diffrac=on	
  and	
  electron	
  beam-­‐plasma	
  wave	
  dephasing	
  
are	
   absent	
   in	
   PWFA	
   schemes	
   with	
   state	
   of	
   the	
   art	
   drive	
   bunch	
  
emicance	
   and	
   energy,	
   the	
   only	
   common	
   unavoidable	
   limita=on	
  
being	
  driver	
  pulse	
  energy	
  deple=on.	
  	
  

Why	
  beam	
  driven?	
  



RAMPED	
   	
   BUNCH	
   TRAIN	
   -­‐	
   	
   In	
   a	
   PWFA	
   driven	
   by	
   a	
   single	
   gaussian	
   electron	
   bunch,	
   the	
   peak	
  
accelera=ng	
  field	
  is,	
  in	
  principle,	
  limited	
  to	
  twice	
  the	
  value	
  of	
  the	
  peak	
  decelera=ng	
  field	
  within	
  the	
  
bunch	
  (transformer	
  ra=o	
  R=2).	
  Therefore	
  the	
  maximum	
  possible	
  energy	
  gain	
  for	
  a	
  trailing	
  bunch	
  is	
  
less	
   than	
   twice	
   the	
   incoming	
   energy.	
   Several	
   methods	
   has	
   been	
   proposed	
   to	
   increase	
   the	
  
accelera=ng	
  field.	
  A	
   very	
  promising	
  method	
   is	
   the	
   so	
   called	
   ramped	
  bunch	
   train	
   [3	
  wherein	
   the	
  
charge	
  increases	
  along	
  the	
  train	
  produce	
  a	
  transformer	
  ra=o	
  propor=onal	
  to	
  the	
  number	
  of	
  driving	
  
bunches	
  

RESONANT	
   	
   BUNCH	
   TRAIN	
   -­‐	
   	
   a	
   new	
   regime	
   called	
   weak	
   blow	
   out	
   [4]	
   has	
   been	
   recently	
  
inves=gated.	
   It	
   requires	
   opera=on	
   in	
   the	
   quasi-­‐nonlinear	
   regime,	
   where	
   one	
   uses	
   beam	
   with	
  
rela=vely	
   low	
   charge	
   and	
   longitudinal	
   and	
   transverse	
   beam	
   size	
   smaller	
   than	
   a	
   plasma	
  
wavelength,	
   .	
   In	
   this	
  case,	
   the	
  beam	
  density	
  may	
  exceed	
  that	
  of	
   the	
  plasma,	
  producing	
  blowout	
  
(strongly	
  non	
   linear	
  regime)	
   [5],	
  but	
  due	
  to	
  the	
  small	
   total	
  charge,	
  producing	
  a	
  disturbance	
  that	
  
behaves	
  in	
  many	
  ways	
  as	
  linear,	
  having	
  frequency	
  essen=ally	
  that	
  of	
  linear	
  plasma	
  oscilla=ons.	
  

Beyond	
  the	
  state-­‐of-­‐the-­‐art	
  	
  



PLASMA	
  GUNs	
  
-­‐	
  The	
  concept	
  is	
  based	
  on	
  laser-­‐controlled	
  or	
  beam-­‐controled	
  release	
  of	
  electrons	
  directly	
  into	
  a	
  
par=cle-­‐beam-­‐driven	
  plasma	
  blowout,	
  paving	
  the	
  way	
  for	
  controlled,	
  shapeable	
  electron	
  bunches	
  
with	
  ultralow	
  emicance	
  and	
  ultrahigh	
  brightness.	
  The	
  electron	
  beam	
  driver	
  will	
  set	
  up	
  the	
  plasma	
  
wave	
  in	
  a	
  low-­‐ioniza=on-­‐threshold	
  (LIT)	
  gas,	
  and	
  a	
  low	
  energy	
  laser	
  pulse	
  will	
  ionize	
  an	
  addi=onal	
  
plasma	
   component	
   with	
   high-­‐ioniza=on-­‐threshold	
   (HIT)	
   locally	
   within	
   this	
   plasma	
   wave.	
   It	
   is	
  
applicable	
  as	
  a	
  beam	
  brightness	
  transformer	
  for	
  electron	
  bunches	
  from	
  LWFA	
  and	
  PWFA	
  systems	
  
alike.	
  	
  

-­‐	
   Density	
   down-­‐ramps	
   in	
   the	
   propaga=on	
   direc=on	
   of	
   a	
   plasma	
   wake	
   (longitudinal	
   direc=on)	
  
facilitate	
  electron	
  trapping	
  from	
  the	
  background	
  plasma	
  into	
  the	
  accelera=ng	
  and	
  focusing	
  phase	
  
of	
   the	
   wakefield.	
   The	
  mechanism	
   allows	
   for	
   control	
   over	
   the	
   injec=on	
   process	
   and	
   the	
   bunch	
  
parameters	
  by	
  controlling	
  the	
  plasma-­‐density	
  profile.	
  This	
  enables	
  tailoring	
  of	
  beam	
  parameters,	
  
i.e.	
  the	
  energy	
  spread,	
  charge,	
  current,	
  and	
  emicance.	
  



Short	
  term	
  impacts	
  
	
  
	
  

•  Impact	
   towards	
   new	
   compact	
  Advanced	
   Radia@on	
   Sources	
   (THz,	
   FEL,	
  
Compton)	
  for	
  Medical,	
  Industrial,	
  University	
  applica=ons.	
  

	
  
•  Impact	
   on	
   exis=ng	
   or	
   proposed	
   FEL	
   user	
   facili=es	
   (SPARC,	
   CLARA,	
  

FERMI,	
  FLASH,	
  SwissFEL,	
  XFEL)	
  as	
  a[erburner	
  =>	
  shorter	
  wavelength	
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Plasma	
  Gun	
  
WP1+WP3	
  
WP5+WP6	
  

PWFA	
  Module	
  
WP1+WP3+WP4	
  

Op=mized	
  RF	
  conven=onal	
  linac	
  
Drive	
  bunches	
  genera=on	
  

WP1+WP2+WP3	
  
Radia=on	
  Source	
  





Long	
  term	
  impact	
  
	
  
•  Impact	
  on	
  CLIC-­‐like	
  Linear	
  Collider	
  schemes	
  from	
  the	
  Higgs	
  energy	
  up	
  to	
  

TeV	
  range	
  	
  
	
  
•  Impact	
  on	
   collision	
   energy	
   upgrade	
   of	
   the	
   future	
   Interna@onal	
   Linear	
  

Colliders	
  (ILC)	
  to	
  several	
  tens	
  of	
  TeV.	
  



WP1	
  THEORY	
  AND	
  SIMULATIONS	
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WP4	
  EXTERNAL	
  INJECTION	
  

WP5	
  STIMULATED	
  INJECTION	
  

WP6	
  SELF	
  INJECTION	
  

WP0	
  MANAGEMENT	
  AND	
  DISSEMINATION	
  

Work	
  Packages	
  structure	
  and	
  Interrela=ons	
  



Month 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
WP0
0.1 Administrative and financial coordination
0.2 Technical Coordination  D0.7
0.3 Collaboration meeting organisation D0.1  D0.4 D0.5 D0.6 D0.8
0.4 Reporting and interaction with the Commission M0.1 M0.2 M0.3 M0.4
0.5 Data Management Planning and Dissemination D0.2 D0.3 D0.9
0.6 Synergies and networking

WP1
1.1 Codes upgrade, comparison and experimental validation M1.1 M1.3 D1.1 D1.4
1.2 Theoretical modelling of plasma wake generation and beamtransport M1.2 D1.2
1.3 Beam Plasma Instabilities Studies M1.5 D1.5
1.4 New beam transport components design M1.4 D1.3

WP2
2.1. Driver Bunch Generation (Shaped, High charge) M2.1 D2.1
2.2. Generation of ultra-short Witness pulses M2.2 D2.2
2.3. Generation of a train of ultra-short shaped drivers/witness bunches M2.3 D2.3
2.4. Experimental beam dynamics and matching with plasma D2.4

WP3
3.1: Longitudinal beam diagnostics of the Accelerated beam M3.1 M3.2 D3.1
3.2: Transverse beam diagnostics of the accelerated beam M3.3 D3.2
3.3:  High resolution plasma density mapping, M3.4 D3.3
3.4: Spatial imaging of plasma Wakefields and injected beams D3.4

WP4
4.1. Start to End simulations of optimized beam line M4.1 D4.1
4.2. Plasma pre-ionization techniques M4.2  D4.2 
4.3. Characterization of the accelerated witness bunch M4.3 M4.4 M4.6 D4.3 D4.4 D4.5 M4.7 D4.6
4.4 Tolerances and instability measurements M4.5 D4.7 D4.8

WP5
5.1: Start to End simulations of optimised beam line D5.1
5.2: Multi-component plasma target D5.2
5.3:  Timing and synchronisation D5.3
5.4: Characterisation of the accelerated witness bunch D5.4
5.5: Tolerances and Instabilities Study D5.5
5.6: Final design of an optomized PWFA beam line based on stimulated injection D5.6

WP6
6.1 Start-to-end (S2E) simulations of optimized beam line M6.1 M6.5 D6.3
6.2 Self-injention techniques: Density down-ramp and Ionization injection. M6.1 M6.2 D6.1 M6.4 D6.4 D6.6 D6.8
6.3 Plasma target development for self-injection techniques M6.3 D6.2 M6.6 D6.5
6.4 Tolerance and instability study M6.7 D6.7

Year 1 Year 2 Year 3 Year 4



Summary	
  of	
  staff	
  effort	
  

Contract(cost(per(year(k€
Travel(cost(unit(k€
Other(costs(unit(k€

Italy
Germany

UK
Portugal

WP0
Total

WP0 WP1 WP2 WP3 WP4 WP5 WP6 Total:PM
INFN 30 5 40 5 38 0 0 118

University:Roma:1 0 23 8 4 10 0 3 48
University:Roma:2 0 0 10 0 38 0 0 48

DESY 7,2 0 36 24 0 0 36 103,2
MPP 0 0 0 0 0 0 0 0
STFC 0 5 12 20 0 36 73

University::Strathclyde 0 0 0 5 0 36 36 77
University:Manchester 0 36 0 20 0 0 0 56

IST 0 37,4 0 0 3 3 3 46,4
Total 37,2 106,4 106 78 89 75 78 569,6

Participant Country Average1PM1
costs

Total1PM Personnel1
Cost

Travel Equipment Other1goods TOTAL
TOTAL1

INCLUDING1251
Overhead

INFN+WP0 IT 4500 103 463500 48.000 160.000 91.000 762.500 953.125
DESY DE 5000 103 515000 48.000 56.000 16.000 635.000 793.750

STFC UK 4400 73 321200 24.000 100.000 0 445.200 556.500

UNIRM1 IT 3750 48 180000 24.000 0 80.000 284.000 355.000

UNITOV IT 3750 48 180000 24.000 35.400 0 239.400 299.250

IST PT 4000 48 192000 24.000 0 20.000 236.000 295.000

MANCHU UK 4000 48 192000 24.000 35.000 0 251.000 313.750

STRTHU UK 4000 48 192000 24.000 14.000 10.000 240.000 300.000

MPG DE 4000 48 192000 24.000 100.000 0 316.000 395.000

TOTAL 567 2427700 264000 500400 217000 3409100 4261375

Participant Country
(A)

Direct1personnel1
costs

(B)
Other1direct1costs

(1C)1Direct1
cost1of1

Subcontracti
ng

(D)1Direct1
cost1

Financial1
support1to1
third1parties

(E)1Cost1of1
In1kind1

contributions1
not1used1on1

the1
beneficiary's1
premises

(F)
Indirect1costs1
(=0,25*(A+B`E))

(G)
Special1unit1

costs1
covering1
direct1&1

indirect1costs

(H)
Total1estimated1
eligible1costs1

(A+B+C+D+F+G)

(I)
Reimbursement1

rate

(G)
Maximum1grant1

(=H*I)

(K)
Requested1grant

INFN+WP0 IT 463.500,0011111111 299.000,0011111111111 `11111111111111111 190.625,0011111111111111 953.125,001111111 100% 953.125,0011111111 953.125,00111111111
DESY DE 515.000,0011111111 120.000,0011111111111 `11111111111111111 158.750,0011111111111111 793.750,001111111 100% 793.750,0011111111 793.750,00111111111
STFC UK 321.200,0011111111 124.000,0011111111111 `11111111111111111 111.300,0011111111111111 556.500,001111111 100% 556.500,0011111111 556.500,00111111111

UNIRM1 IT 180.000,0011111111 104.000,0011111111111 `11111111111111111 71.000,0011111111111111111 355.000,001111111 100% 355.000,0011111111 355.000,00111111111
UNITOV IT 180.000,0011111111 59.400,001111111111111 `11111111111111111 59.850,0011111111111111111 299.250,001111111 100% 299.250,0011111111 299.250,00111111111

IST PT 192.000,0011111111 44.000,001111111111111 `11111111111111111 59.000,0011111111111111111 295.000,001111111 100% 295.000,0011111111 295.000,00111111111
MANCHU UK 192.000,0011111111 59.000,001111111111111 `11111111111111111 62.750,0011111111111111111 313.750,001111111 100% 313.750,0011111111 313.750,00111111111
STRTHU UK 192.000,0011111111 48.000,001111111111111 `11111111111111111 60.000,0011111111111111111 300.000,001111111 100% 300.000,0011111111 300.000,00111111111
MPG DE 192.000,0011111111 124.000,0011111111111 `11111111111111111 79.000,0011111111111111111 395.000,001111111 100% 395.000,0011111111 395.000,00111111111

TOTAL 2.427.700,0000 981.400,0000000000 2000000000000000 2000000000000000 2000000000000000 852.275,0000000000000 2000000000000000 4.261.375,000 100% 4.261.375,0000 4.261.375,00111

Budget	
  status	
  



DESCA-compatible ELBA governance structure 

General Assembly 
1 representative per Participant + Coordinator 

Coordinator 
WP0 Leader 

Executive Board 
All WP leaders including Coordinator (WP0) 

European Commission 

WP01 WP02 WP03 WP04 WP05 WP06 

WP0 
Project Management 

reports	
  to	
  

External Scientific and 
Managerial Advisory 

Body 
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Achieved Comb structure Exis=ng	
  facility	
   PWFA	
  vacuum	
  chamber	
  to	
  be	
  installed	
  in	
  2015	
  

Preliminary	
  COMB	
  exp.	
  results:	
  4	
  pulses	
  200	
  fs	
  long	
  separated	
  by	
  1	
  ps	
  

•  Bunch	
  trains	
  genera=on	
  with	
  the	
  COMB	
  technique	
  based	
  on	
  
RF	
  	
  Velocity	
  Bunching	
  

•  Resonant	
  plasma	
  wave	
  excita=on	
  in	
  a	
  capillary	
  discharge	
  
•  Advanced	
  electron	
  beam	
  	
  and	
  plasma	
  diagnos=cs	
  test	
  
•  Beam	
  dynamics	
  studies	
  	
  
•  Possibility	
   to	
   inject	
   the	
   plasma	
   accelerated	
   beam	
   in	
   the	
  

downstream	
  undulator	
  chain	
  








