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Beam parameters:
Energy=5.5 MeV

Q~ 500 pC

flat top pulse

(FWHM length~5 psec
Rise time ~ 1.5 psec)
¢ G =+12°

<0>=420 pm

Dynamic studies

» Normalized rms emittance{(mm-nrad)-measurement
Normalized rms emittance(mm-mrad)-PARMELA
= Envelope(mmj)+neasurement

— — Envelope{mm)-PARMELA

0 50 100 150 200

A. Cianchi —Channeling 2008 Erice



. ; . k ending
PHYSICAL REVIEW LETTERS 7DE§EM%]E{£°OO7

PRL 99, 234801 (2007)

Direct Measurement of the Double Emittance Minimum in the Beam Dynamics
of the Sparc High-Brightness Photoinjector

M. Fm'zuio D. Aluim A. Bacci> M. BLIIa\wIm R. Buni.l M. Boscolo.' M.Caslullano L. Cdldnl > E. Chiadroni,"
S. Cialdi,* A. Cianchi,® A. Clozza," L. Culllud G. Di Pino Al Dmm.l A. Esposiln L. Flu,ddt,nll D. Flllplel()
V. Fusco." A. Gd”O. G Gatti.! A. Ghivo L. Gmnnusl C. Lwn M. Mattioli,” M. Mlglmlall A. Mostacci,”

P. Musunmu E. Pace.' L Palumhu L. Pcllggnno M. Pumna. M. Quattromini,* R. Ricci,' C. Ronsivalle,*

J. Rosenzweig.® A.R. Rossi,” *C. Sanelli,' L. Suallm * M. Serio.! F. ngunma.l B. Spa(zu'o.' F. Tazzioli," S. Tomassini,'
C. Vaccarezza,' M. Vescovi,' and C. Vicario'

PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 11, 032801 (2008)

High brightness electron beam emittance evolution measurements in an rf photoinjector

A. Ciumhi “D. A|LSII]1 > A Bauu M. Bulld\cglm R. Bom *M. Boswlo M. Caslulldno * L. Catani.' E. Chiadmni._2
S. Cialdi.” A Clozza,” L C‘ulllua G. Di an A. Dmvo A. E\PO\IIO > M. Fuuum L. Ficcadenti,* D. Filippqllo.2
V. Fusco.” A. Gallo G. Gatti,” > A. Ghigo,” > L. Giannessi,’ > C. Ligi.> M. Mattioli.® M. I\’Ilgllﬂldll._-lA: I\loslaccir.z‘4

REVIEW OF SCIENTIFIC INSTRUMENTS 79, 013303 (2008)

Analysis methodology of movable emittance-meter measurements
for low energy electron beams

A. Mostacci, ' A. Bacci? M Boscolo,® E. Chiadroni,® A. Cianchi,* D. Filippetto,®
M. Migliorati, " P. Musumeci,’ C. Ronsivalle,® and A. R. Rossi?

A. Cianchi —Channeling 2008 Erice



Envelope control
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E> to undulator
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Preliminary results for the velocity
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2008 planning
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Seeding

Shortening the saturation
length

Extending the wavelength
range

Reducing the shot to shot
fluctuation

Narrowing the bandwidth

SEED SOURCES

Ti:Sa Regenerative amplifier
800 nm-2.5mJ—-1kHz
+

High order harmonics

400 & 266 nm
+

High order armonics in gas:
266, 160, 114 nm
High Energy
Short duration

Spatial and temporal Coherence
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L. Giannessi et al. “Seeding experiments at SPARC” Nuclear Instruments and
Methods in Physics'Research A 593 (2008) 132— 136
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Single spike

e If the bunch length is 2 shorter of the
cooperation length the FEL emission is not
anymore constituted by several random spike

e The emission produces a radiation pulse
shaped in one single spike

e The phenomena can be studied at SPARC
confirming the prediction of the simulations
and the scaling laws

A. Cianchi —Channeling 2008 Erice



THz source and Laser Comb
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THz radiation can be easily produce by means of CTR
It is difficult to put high charge in sub-ps bunches

A particular structure in the longitudinal laser profile can solve this problem
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Additional beam lines
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SPARC experiments

e Laser/Plasma Acceleration of ultra-short (fs) e-

bunches

e Compact Sources of mono-chromatic tunable X-rays

for advanced clinical diagnostic and nano-biology.

Bunch Bunch Norm. rms Energy
L. Energy .
Application charge VeV length emittance Spread
(nC) (MeV) | tms(ps) | (mm) (%)
Plasmon 0.025 100-200 0.025 0.1 0.2
Thomson 1-3 28-200 3 2-5 0.2-0.1

See the talk of L. Serafini (Sunday) and D. Giulietti (Thursday afternoon)
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Conclusion

e A lot of activities are ongoing

— Experimental activities on SPARC
— TDR for SPARX

e Also several others are foreseen in the next
future in the SPARC

— Plasmon X

— Thompson

— THz radiation
— Single spike
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