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| w question

Is there a limit to plasma wake-field acceleration?
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How betatron radiation will affect the electron beam:
 cooling of the beam
* energy spread generation
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, w betatron radiation
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What we need to take into account:
 losses due to BR

 focusing of the beam
 cooling of the beam

* energy spread generation




] w equations of motion
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Spherical model
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Enrgy [eV]

energy and energy spread

Spherical model I
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] W size and emittance of the beam

Spherical model I

2
d>x K e’ o\ dv kK
P 2 P .
| Lt shy | 7=+ ghw =10
~ ~/ . j_a e -~/ - -
- oy TeoMeC ~ / Cylindrical model  EEEEG—————
v 10 Size of the beam (std) x 107 Evolution of the normalized emittance
1-"-1- T T T T T T T T T 10 T T T T T T T T T
12 i 99 8
T 98¢ -
gh = =
= E 9.7
508t | =
i S 95
06} . =
i 3 95
s N
“ =
0.4 - =
S 9.4
02 \\\ 1 93
1

I:I 1 1 1 1 1 | 1 | 9.2 1 1 1 1 1 1 1 1 1
0 200 400 GO0 S800 1000 1200 1400 1600 1800 2000 1] 200 400 BO0O 500 1000 1200 1400 1600 1800 2000
length of the plasma [m] length of the plasma [m]



0.35

0.3

] ]
s =) [
] (] ch

=
)

relative energy spread A E/E[ ]

0.05

limit of the acceleration

A2 2

p_ - ]i_l ~A
2 p!
T 24megm,.c

2
T

Evolution of the energy spread

1 2 3 4 5 B 7 g
length of the plasma [m)]

Spherical model I
Cylindrical model
« 10" Mean energy of the beam

8 T T T T T T T T

Enrgy [eV]

D 1 1 1 1 1 1 1

0 1 2 3 4 5 6 7 a8
length of the plasma [m]

x10°



| w conclusion

*  We have found no limit to acceleration ...

* Dbut energy spread will prevent it from actually use the beam...

 thus the actual energy will be limited to a couple of tens TeV in ideal conditions
» the cooling of the beam present, but its significance is debatable



the end

Thank You!



