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FLASH features

Main Laser Parameters

> Photon wavelength range from EUV to soft X-rays Laser 1 Laser 2 Laser 3
U ducting TESLA erating technol Laser material Nd:YLF Yb:YAG
> rcon IN ratin n
=€s stperconaucting actelerating teehnology Wavelength 1047 nm 1030 nm
> Qperates in a burst mode with high duty cycle (0.8 ms bursts with 10 Hz) 4% harmonic (UV) 261.7 NM 257 5 nm
> Runs two undulator beamlines simultaneously o Repetition rate 10 Hz
_ == e Burst/train length 800 ps
i « Intra-train rate 1 MHz (*)
Pulses per train 1...800
Pulse energy UV 50 pJ 50 pJ 1 pd
Sy Average power (IR) 2 W 10 W
| R Soft X-ray Arrival time jitter 60 fs rms ==
RF Stations Accelerating Structures SFLASH Undulators Photon T E——
vV VY v v _V . - TH, Diagnostics
--]—IAYI-[---- R FLASH1 Albert Pulse duration (sigma) 4.5 ps 6.5 ps 0.8 - 1.6 ps
4 instein # . .
3 STt g Transverse profile Flat, truncated Gaussian
IT_ZS%,L.JSn Bunch Compressors Spot size on cathode 1.2 mm diam.(**) 0.8 mm
: 1l 0 0)
5MeV 150 MeV 450 MeV 1950 MeV __ Kal .\ Charge stabllity <0.5 % rms 1% rms
Dump alel?bahn (*) to be adjusted according to the desired bunch or bunch train properties:
' FEL Experiments 2 1 MHz, 500, 250, 200, 100, 50, or 40 kHz; 3MHz optional.
< 315 m > (**) Various spot sizes are possible and are adjusted according to the desired bunch charge.

The Injector Lasers 1, 2, and 3 Beamline and combiners

l. Will, H.I. Templin, S. Schreiber, and W. Sandner,
Optics Express 19, 23770 (2011)

> All 3 lasers are merged to one beamline using thin

Lasers 1 and 2 L
Brewster angle polarization plates

= built at MBI, Berlin together with DESY | |
> Transverse shaping with a hard edge aperture (BSA)

Imaged to cathode

> Pulsed actively mode-locked oscillator

> Linear Amplification stages > Diagnostic beamline incl. streak camera (FESCA 200)
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> Passive mode-locked cw oscillator (54 Attenuator
: : : o Detail of the oscillator with gain
()
= ) PD
MHz Origami 10 from OneFive) = medium Nd-YLF and 1.3 GHz EO-
_ £ PD
- e AF. $ == 1 NMHZz < Modulator
> 2 stage Innoslab amplifier (Amphos) AR ' o A\ 8
: ; k&:} BSA: Beam Shaping Aperture (plate with 15 pinholes of various sizes); M2 = half wave plate; PD: Photodiode
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> Yb:YAG, 10 W, 1 MHz, 600 fs

Simultaneous operation FLASH1 and FLASH?

T F T Laser 3 AOM picker, frequency conversion,
(f‘ﬂij ‘II\JILIEISZ) and pulse stretcher layout
- l« — = The bunch train is divided into two parts: one for FL1, one for FL2
=~ All lasers use pulse pickersto > A septum-kicker system kicks the 15t part to FL2, 2" goes straight to FL1
1 reduce to 1 MHz before amplification
%1_——1———' = A second pulse picker realizes the Within one RF pulse: bunch train sharing between FLASH1 and FLASH2
specific bunch pattern as requested Subtainl Y Subtrain2 sbranl 1%  Subiain2
for beam or SASE operation
p / to FL1 / to FL1
> |t also serves as a machine safety 30-50 ps | | | _’ 30-50 ps | | | _’
Time (100 us/div.) : T )
| fast beam switch off (within 3 us) - e . - .
Laser Pulse Train Burst of 0.8 ms
with a 1 MHz pulse train
| - — = In order to be flexible for the experiments, the train pattern
> Transverse shaping (truncated Gaussian) o et of FL1 and FL2 may differ: in bunch distance, in number
L . . of bunches, in charge
= No longitudinal shaping is applied _ S | J
0=65:01ps | > Usually laser 1 runs for FLASH2 and laser 2 for FLASH1
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> Pulse length of lasers 1 and 2 are fixed.:

0=45z20.1psand oc=6.5+0.1 psresp. > Laser 3 is used for specific experiments

M“MW > Any laser can be launched into any beamline
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> Laser 3 special feature:

adjustable pulse length from o = 0.8 to 1.6 ps Single shot longitudinal pulse shape = Apulse kicker in the UV based on an AOM has
laser 2 (Streak camera, FESCA 200) been developed and Is belng tested RF Input
: ! AOM based kicker is used as a UV
> |t can pick an arbitrary pulse pattern from a oulse picker (M. Gross at al,
1 MHz train FEL2012, Nara, p.189)
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