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FLASH.

A () . 4 Free-Electron Laser
in Hamburg

> FLASH1 Experimental Hall

> 34 harmonic sc module 3.9 GHz accelerating modules 1.3 GHz

| > TESLA type superconducting > FLASH1 fixed gap undulators

> Total magnetic length ~ 27 m
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> Normal conducting 1.3 GHz RF gun | > Extraction to FLASH2 > Variable gap undulator > FLASH2 Experimental Hall
> CezTe cathode > Total magnetic length ~ 30 m z | FEL Conference 2014 | August-25, 2014
> Two Nd:YLF based ps photocathode lasers
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A 0 0 0 )4 Free-Electron Laser
in Hamburg

> FLASH shutdown Feb - Jul 2013

= to open tunnel wall to FLASH2 extraction

= modification of ~15 m FLASH beamline
= kicker-septum system to extract FLASH2 beam

= installation of FLASHZ2 extraction beamline
> Jul 2013 — Jan 2014 installation FLASH2
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FLASH

A . .. [ . [ .. [ . 4

First electron beam in extraction March-4, 2014 R RNy ==

March-4, 2014

First beam to dump May-23, 2014 o

Simultaneous operation of FLASH1 (SASE) and
FLASH2 (electron beam) starting end of May 2014

Set-up beam for lasing at 40 nm Aug-20, 2014 Electron beam on 3FL2DUMP
« Closing 1t Undulator: 20:11 h S
= Closing 2" Undulator: 20:24 h
= Closing 34 Undulator: 20:33 h

e
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= Closing 4" Undulator: 20:36 h Photon beam on FL2_CE_YAG
'I._August-20, 20144—

= First Lasing Image: 20:37 h
= Setting Phase shifters: 20:45 h h < l

Aug-24: lasing with 20 nm, spectra measured T
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Preliminary SASE properties FLASH

Even though only a Ce:YAG screen was available we 'Phés'e'shift'e'_rs d_ff
can deduce a few SASE parameters: . |

All images single pulse

Beam energy 680 MeV, undulator gap 9.5 mm
— 40 nm wavelength

Strong enhancement of SASE with adjusted phase Eh'ase'.shift.ers o)
shifters | .

Opening angle ~80 prad rms as expected for SASE
= distance to screen 18 m
= Spot size on screen ~3 mm FWHM (vertically)

= Spontaneous emission (not observed):
Kly = 1.4 mrad
— spot size would be ~60 mm (FWHM)

Typical SASE fluctuations for non-saturated lasing
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> During lasing FLASH?2

> FLASH1 lasing in parallel s
with 250 pulses at 13.5 nm i ;

ity 1 I

Maximum

Energy (1J)
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Free-Electron Laser
in Hamburg

Combined
beam in
accelerating
section
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Both FLASH1 and FLASHZ2 receiving bunches at 10 Hz

FLASH1
(250 bunches)

FLASH2
(1 bunch)
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FLASH

Settings for 40 nm  Wavelength 42 nm with 2% bandwidth (FWHM)

| SASE spo.t on
_CeYAG
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People involved in FLASH2 (and many more) Froe-Electron Laser

in Hamburg
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1st Lasing FLASH2
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