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Status of EXIN

SPARC
● Beam stability:

offset:
pointing:

● Diagnostics sensitivity: 
Charge: after COMB chamber > few of pC; before dogleg: dark current 
limited few tens pC.
Transverse: um level.
Longitudinal: >15 um (EOS). CTR 10-15 fs (possibly down to 2 fs). 
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Electron line
Exin&Thomson new beamline

The LWFA & the Thomson 
experiments have been  
joined in the same beamline 
provided a tunable mirrors 
set able to propagate and 
counter-propagate the FLAME 
laser pulse in the modified 
interaction chamber

We have all hardware but cavity BPMs, 
scrapers.
Pipes and girders for dipole. Power supp. 
for sextupoles. 
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Electron line
Installed diagnostics:
- 
-

Missing elements/diagnostics:
-
-
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Electron line
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Thomson – EXIN line status

Design of the interaction/transport chambers
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Thomson – EXIN line status
Status di disegni/ordini
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Thomson – EXIN line status
Status di disegni/ordini

Di questo totale, 93keuro sarebbero ordinabili 
subito.
A questo punto si deve stabilire chi fa i disegni 
mancanti e se questo layout è stato inserito sul 
layout di SPARC (per definire i pezzi mancanti 
anche sulla linea di trasporto del laser).
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Thomson – EXIN line status
IP chamber (and related) diagnostics:

- Stark broadening
- pointing diagnostics
- EOS (for arrival time)
- cavity BMP

Post interaction diagnostics:

- spectrometer (dipole)
- emittance measure (osè and betatron)
- charge
- LCR (bunch length)
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Future experimental steps
(within Thomson whenever possible)

- measure of jitters @ IP

- transport of ultrashort bunches

- EOS SPARC vs FLAME
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Photons line status

Laser guiding
Two options:

- plasma channel (discharge capillary):
in house expertise, experimentally demonstrated, durability, ease of 
production and tweaking.
Stability, discharge dependant, ionization (?), more constraints on 
laser/capillary parameters 

- plasma channel (ionization by laser):
in house expertise, experimentally demonstrated, durability, ease of 
production and tweaking.

- monomode hollow waveguide
Stability, 1 to 1 relation laser guiding to geometry, full ionization.
Durability, requires optical precision, tweaking (?). 
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Photons line status
Laser extraction:
- mirror with hole (?);
- ...

Post interaction laser diagnostics:
- spectrometer;
- ...

Pre- interaction laser diagnostics:
- spot
- ...
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Future experimental steps
Guiding experiments (est ~ 6 months):

- test and characterize capillaries with different sizes and geometry;
- assess durability;
- gain expertise;
- ...

- determine the guiding method for EXIN
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Simulation status: new input beam

• Energy  100 MeV≈
• Exin: 30 pC,  2.6 kA≈
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Simulation status: new input beam

NB: Space charge effects
 to be checked
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Simulation status: old output beam
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Latest result: 2015

* simulations by R. Pompili

εnx ≈ 1.4 μm

σx ≈ 580 μm

E ≈ 80 MeV

Δγ/γ≈ 0.7 %
σz ≈ 16 μm (r.m.s.)    lz ≈ 16 μm (FWHM) 

needs strong focussing down to few μm (needs numerical 
demonstration)

=> OK!

=> OK!

=> OK?

Before/after dogleg

εnx ≈ 6.3 μm

σx ≈ 370 μm
But not in focus ...

E ≈ 80 MeV

Δγ/γ≈ 0.5 %
lz ≈ 36 μm (FWHM.)         σz ≈ 28 μm (r.m.s.)

Needs improvement <=

OK!  <=

OK!  <=
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Latest result: 2015
Simulation setting

Lmatch Lacc Lunmatch

θin

θout

New parameters must be scanned in order to find good 
matching/unmatching conditions, together with bunch initial 

transverse size. Also the shape of capillary tips could be 
investigated.

The input bunch is RP bunch with half length 20 pC charge and around 1% transverse 
size  
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Latest result: 2015
Final beam

Ez ≈ 3.8 GV/mεnx ≈ 2.4 μm

E ≈ 260 MeV Δγ/γ≈ 0.8 %
q ≈ 12 pC
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Capillary lab

E. Brentegani is taking care of 
theory/simulation aspect.
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Capillary lab

I personally think this activity should be strongly supported 
with at least 1 more dedicated h.r. 
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