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Seeded Operation
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B Harmonic Generation

Ay A= #in, n—2

Modulator Radiator

Seed Sources:

— 400 nm in BBO crystal (high-seed energy)
— 266 nm & 160 nm generated in gas

L. Giarnmesss, %’M‘d""‘ﬁ 2010




BT Amplifier

Seed @ 266 nm generated in Ar, ~50 nJ (£x20nJ)
6'UM 266 nm
Spectrometer slit @ 5 um - CCD saturated with nb filter @ 266nm, 17%
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Cascaded FEL

¢« Seed @ 266 hm, 50'n) 5-4-3 UM tuned @ 266 nm — 1-2-3 UM tuned @133 nm

EEAC EHarmonic Generation
Seed Ay A= \,/n, n=2
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BN Harmonic Generation
Seed Ny A= A/n, n=2
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m - Seediintensity & SASE too low to be detected at the
spectrometeri(< 1 nd)

Seeded FEL — 4 nJ
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The seed @ 266 measured 1 day
before shows the same.double
peak structure

Intensity (a.u.)

M

270

Wavelength (nm)

6x107 T
mam Total
N -3 B .
g 50 e B Slit
B Soa P S R
B a0 e R, LB LBl ae
g g e e e R T
S, oA st e 4 -
-3 1 1 1 1 1 1 1 1 1
24075 2 4 6 8 10 12 14 16 18 20




GENESIS
Simulation




Secded BEL: field mtensity above saturation

Phase space of selected slices
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BUunching coefficients in the front side of the pulse




Har'momcs in'a Superradiant pulse

Shori  bunching peaks on the pulse front side at the higher order harmonics

Dynamicsifor.non=-linear harmonic evolution “faster” by the harmonic factor
i(@e Mg Al /n )

Shor"r bursts of harmonic radiation

RUISe strucire preservedbysihe “solitary wave” behavior of this solution

Ist harmonic Ist harmonic
2nd harmonic¢ ] 3rd harmonic x 10(
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@hrharmonics down to 37 nm
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High Intensity seediin a cascaded configuration

A= 400nm A= 200 nm
- | | | | |
Modulator Radiator




Correlations

Large energy jitter —> large energy fluctuations

Indication of
saturation @200 nm

Correlation Energy — Spot size
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Structure In the
spectrum

Redshift
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3h of the radiator
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Conclusions (From Channeling 2006)

SPARE represents a unique opportunity for studying single pass FEL and
FELL cascades iniseeded mode

Conventional lasers and EELare merged in a single device

= New experiments are foreseen. in the:next future
ThehanmoRiceascade In progress

= Multistage cascade and'the Fresh Buneh injection techniqu
= Superradance in acascade and the harmonic cascade
S EEINEmpliicCauenNTon a gas HiH G selce/harmonic generation

37 nm

hese new schemes extend the foreseen SPARC spectral range to 44nm -
00/nm

The experience resulting fromithese experimentsiwill*provide the confidence to

extend the seeded FEL cascade wavelength operation range in higher
beam energy devices as'SPARX




