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Results from the TTF Free-Electron Laser
since Last Meeting

Jorg Rossbach, DESY

TTF FEL saturation
September 10, 2001
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M easurement of photon pulse energy
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Electron bunch length

Simulation (P.Piot) (earlier) measurement
M.HUning et al.
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1. Very short (<500fs) peak expected
2. High gain only from small part of bunch
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Coherence length known from spectrum bandwidth & from theory
& Number of spikes in spectrum provides photon pulse length

TTF SASE radiation spectrum
al saturation
TTF FEL saturation II | I Single shot
September, 2001 I
=) 60+ - —— Single shot | ]
< —— Single shot
_ —— Average
E
~
© 401
e
(%]
c
2
IS
T 204
@
o
0 ol
95 99

J. Rossbach/DESY TTF meeting Frascati Nov.2001 4



Al Al
- A TeV Energy Superconducting Linear Accelerator
-wr - -

Fluctuation properties of SASE radiationat TTF
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Simulation in time domain
based on measured fluctuation
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Opening angle of radiation at saturation
& Transverse coherence
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1.0 TTF FEL saturation
' September, 2001

0.8 1

0.6+

1(?)/1(0)

0.4

0.2

0.0

I T T T T T T T T
-200 -100 0 100 200

? [?rad]

J. Rossbach/DESY TTF meeting Frascati Nov.2001 7



Al A
- A TeV Energy Superconducting Linear Accelerator
-wr -w -

35 27

I'D UBLBLELLLLL B R R L B L. B R LY 10 AL IBRRRALL IR B T

= =

10% = = =

= i 2 s i
25

£ o E 107 E
- £ E 3

£ 31 = ~ I

w AU 4 = E =

™ =] = 3

= . - =
. — o 23 T n

b TESLA E 10 E i

TTF FEL PO | E — i
Utidulatiors o C n
. SOPATREO4E ST g = —

'E g HASE FE - | =1 ; ;

Ié Pt & C .

- 217 Spontanecus Spectrum T

LEUTL — 1 § V¢ E
o = = -

__1:-“1 = :g — Undulator - —
‘5 5 é :E Spontaneous ﬁ[.w:{f:;] -

i 1 0._. 2. ] z Tl — - SASE-FEL 4 '.‘

v - ESRT-Undalator " g 109 L ’ _
g | SEL D2z} — g 2 3
= L E F ALSUSD 3

= 2 = - -

T 107 - — @ L 3

= @ Eo 1SS Y-1i

- - - ?‘P 17 - m]j:fg PETRA B

E BESEY-1 E 10 Unduator =

21 U138 < =
100 - i ¢ g
(R [P e —

1019 1015_ ool ol oA ol ol b Rl

10" 10° 10° 10* 10° 10° 10t 100 100 10" 100 10°

Energy [eV] Energy [eV]

J. Rossbach/DESY TTF meeting Frascati Nov.2001 8



g 931220

Radiation pulse duration (FWHM) 50-100 fs
Radiation peak power 1 GW
Spectrum width 1%
Bunch charge 2.8 nC
Charge in radiative part of bunch 0.2nC

Peak brilliance above design value
Exceeds any source at this wavelength by >1000
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TTF operations statistics | 8.10.01 — 14.10.01
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& Fruitful operation for users
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Proposed publications

1. Nature:
A new, ultra-brilliant radiation source for VUV radiation

2. Phys. Rev. Lett.:
Generation of GW-level radiation pulses from aVUV
Self- Amplified Spontaneous Emission Free Electron
L aser operating in the femtosecond regime
(seetalk by M Y urkov)
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Conclusion

TTF FEL has demonstrated world record wavelengths and
tunability far below the visible.

Peak brilliance is >1000 time above any other radiation source at
this wavelength.

Full agreement with theory.
First VUV experiments just started
FEL outlook for TTF1.:

User operation —reliability of TESLA systems
Long pulsetrains
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