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e Motivation FLASH

 TEO: "Timing by Electro Optical sampling”

— correlation between an optical laser pulse and the
electric field of an electron bunch

— based upon Pockel’'s effect

* Purpose:
— jitter measurement for pump probe experiments

— electron bunch analyzing
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Timing of TEO experiment - principle iz
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f “¢«  TEO signal detection — side view FLASH
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Temporal resolution of Pump-Probe exp. is given by the precision of

the jitter measurement, actually 90 fs RMS.
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M2 \“ge TEO signal examples
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Having a peak of 220fs FWHM and 170fs rise time one expects to determine the temporal
location of the peak approximately with at least 50fs FWHM (=20fs RMS) precision.
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<0 Time of flight spectrum at temporal
pulse overlap
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GEMEINSCHAFT

Delay scan measurement of a
Femtosecond two-color ATl — delay scan Two-Colour Pump-Probe
experiment in gaseous phase to
generate sidebands of the main
photo-emission lines of the spin-
orbit split states 5p,,, and 5p5,, of
Xenon.

The sideband amplitude is
proportional to the degree of
pulse overlap.
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ToF spectra of pump—probe events in Xenon -
sorted by pulse number and averaged over 10 pulses
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With the information of the temporal
jitter measured by TEO the temporal
pump-probe signal trace can be
reconstructed.

Temporal resolution is only limited by
the detection error of TEO.
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G % TEO benchmark
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X PP delay scan of SB1 amplitude
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f “¢«  Dispersion during pulse transport
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« Temperature change and micro-phonics in fiber changes the optical path
length through the fiber and delays/accelerates the pulse for each event.

This path length change is an error source for the arrival time
measurement of TEO and must be compensated.




f ¥ Feedback signal measurement
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s s« Possible reason of TEO uncertainty
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1. TEO is able to measure (indirectly) the relative arrival time
between the NIR laser pulse used in a Pump-Probe experiment
with the XUV pulse of FLASH. Presently the detection error for
the XUV pulse arrival time is approx. 90 fs RMS, which has
been demonstrated in a pump-probe experiment.

2. =» From this one can conclude, that TEO is also able to detect
the electron bunch arrival of FLASH with a precision of at least
90 fs RMS.

3. A possible error source, which limits the timing detection of
TEOQO has been identified. The fibre length varies statistically
with 10Hz — 100Hz by about 50-100 fs RMS.
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S, period after shutdown (Nov.,Dez. 2007)
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Micro Bunch correlations TEO-BAM
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Outlook

Still to do:

— Fast fiber stabilization system will be installed.

— TEO times shall be easier to achieve and online available

New responsible scientist for TEO
Nikola Stojanovic, 4504
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