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PRAA  The 5 GeV beam from INO I

Horizon 2020

Phase space provided by Electron Beam
P. Tomassini, obtained with

Peak current 1 = 17164
the laser schemes from L. peak

Gizzi, P. Tomassini et dl. Beam Energy  E = 4932.17-MeV ~ = % ~ = 9652014
INO-CNR _3 m0~c
o Energy spread Ow = ~-8.58-10
Emittances g, = 0.152-mm mrad €., = 0.15 mm mrad
- ¥
(hormalized)
Undulator Scheme A: PMU -gap =5 mm Undulator Scheme B: Cryo - gap =3 mm
Type Type IWITYP = 0
Period length .= 1dcm Period length A.=16cm
El.93'ﬁ 1,;»*5.&
- oo - Strength (RMS) K= ——— 1 o 100 |
A 2 Resonance i-'1 K% - 0422
Resonance —2.‘1 + K% = 0129-nm " + 422-nm
2~ 1.39 A J 4.22 A
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PRAIA  Undulator matching strategy

Horizon 2020

NWIG = 110 i '
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Constraint: equal average § in x and y <5 X> — <By> = 3.9 m
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PRA,(A Transport optics

Horizon 2020
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Px (rac)

Horizon 2020

PRA,\GA Transverse profile before transport

X Projection ¥ Projection

B
of 1 2 ot -
[
-1F -
-1k -
-2 -
_3 1 I I _9 1 I 1
-001 - sx10”? 0 sx10”> 0.01 -00t - sx1073 0 Sx107°
Z (rm) ¥ (rar)

After transport, the e-beam phase space (~ 124k macroparticles, 10 pC)
is implemented S2E particle-wise in Genesis (no Gaussian assumption)
and driven into the undulator sections (~ 100 meters of full undulator +
FODO chain)

Federico Nguyen (ENEA) — 3™ Collaboration Week 5

0.01



Px (mc)

Px (rac)

PRA,\GA Transverse profile after transport

* X %
* *
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Horizon 2020
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PRAIA  FEL power growth: 1.39 A target

Horizon 2020
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PRAIA  FEL power growth: 1.39 A target

Horizon 2020
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i /-’/ Beam obtained with
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per each macroparticle —

Some hint of saturation
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PRAIA  FEL power growth: 1.39 A target
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108 _ x.ff. 5 —
4
- J.,/“" 1 — 0215% ]
/ T lprog
10° — _‘.-"' —
s [/ -
S Beam obtained with L
10 / 1/4*the energy spread
{,_ per each macroparticle _
10" [— Evidence of saturation —
B around 25-30 m N
10° | | | | | | | | | | | I | | | |
0 20 40 60 80 100
Z [m]
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PRAIA  FEL spectrum @ z ~26 m

Horizon 2020
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PRAIA  FEL power growth: 4.22 A target

Horizon 2020

P (W]

hint of saturation around 55-60 m
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PRAIA  FEL spectrum @ z ~54.4 m
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PRAKIA  Outlook: food for discussion

*
Horizon 2020

targeting the 1 A realm requires either a super-dream-beam,
~ 0.2% projected energy spread, or something else (e.g. the
magnetic chicane a la Soleil)

issues introduced with the magnetic chicane yet to be
investigated (e.g. net loss of charge after the chicane,
microbunching instability), and then... how compact?

4 A within apparently easier reach with a ~ 5 eV beam
in progress: analysis of the LOA 1 GeV LWFA e-beam

Vexata Quaestio: which way for a compromise? stretch the
facility size or the A, wavelength?

uned!

X
please, STOY FEL
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PRA 1A

The initial e-
beam is
transferred
through a triplet
of quadrupoles
to match the
Twiss at the
undulator
entrance, in
both cases
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Horizon 2020
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Horizon 2020
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For discussion

Horizon 2020

W
(&)

0/

)
- n
n n 0 w
rrrprrrryprrrrqprrreyprrrnprnrrnprrrngl
b R I I I I I

—

o
()

Federico Nguyen (ENEA) — 3™ Collaboration Week

16



Pierce p

PRA 1A

X

—

- '
w

For discussion

Horizon 2020
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Horizon 2020
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