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THz streaking setup at FL21

FL21 beamline is dedicated to FLASHZ2 diagnhostics
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THz streaking principle

How does it work?
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What can we measure with THz Streaking
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Arrival time measurement
And comparison with BAM
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Arrival time measurement
And comparison with BAM
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‘ Correlation width of 12 fs rms!
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Electron Energy

Electron Energy

Polarix TDS

Use electron diagnostics to measure XUV pulse duration / shape

Courtesy: G. Goetzke
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Electron Energy

Electron Energy

Comparison TDS vs THz streaking

Recent data ... work in progress ...

No lasing
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Polarix TDS

Predicted XUV chirp from Polarix
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Linearly chirped FEL 1) No XUV chirp
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Linearly chirped FEL 2) Linearly chirped
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Comparison TDS vs THz streaking

Analysis in progress
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Evolution of pulse energy and pulse duration

The so-called gain curve measurement

« Evolution of the pulse duration and pulse 2.0- -
energy along the undulators.

* Experimental result is compared with time- 1.51

dependent FEL simulation (FAST code)
with and without chirp.

* Energy chirp in the simulation was set such
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Energy chirp along the lasing fraction is mainly formed by the longitudinal space charge field

In this case, electrons in the head of the bunch have higher energies with respect to the tail.
(This is equivalent to the positive undulator tapering)
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Evolution of pulse energy and pulse duration
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Special operation modes

What can happen in deep saturation
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Intensity (a.u)

Special operation modes

What can happen in deep saturation
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Special operation modes

Two-color operation mode
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Special operation modes

Two-color operation mode
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Pulse duration of FEL higher harmonics

Work in progress
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Plan for parasitic measurement
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FLASH upgrade

Extension of easurement range + parasitic measurement for FLASH2

Current setup:

20 fs < 1755, < 300 fs (Fwhm)

7 NM < App;< 30 Nm

DESY.

After upgrade
(FLASH 2020+ upgrade):

1 fs < tpg < 20 fS (FwHm) | Using angular streaking

20 fs < 755, < 300 fs (Fwhm)

Sub-4 nm < Apg; <50 nm

THz streaking setup will be moved to
the main FLASH2 beamline branch

Parasitic measurement in combination
with Angular streaking
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Summary

« Having a dedicated beamline for FEL diagnostics

« Single shot characterization (pulse duration, arrival
time and XUV chirp) of SASE FEL pulses

« Comparison with BAM and Polarix TDS
- Good agreement with with 3D FEL simulation

« Parasitic measurement

Future plans

Move to main FLASHZ2 beamline branch for parasitic measurement
(in combination with angular streaking)
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Thank you for your attention!
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