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Signal-to-noise optimization in Electro-Optic Sampling: balanced
detection, near-extinction operation, or both?

Serge Bielawski
on behalf of the collaborations between PhLAM (Université Lille 1,
France), KIT, and SOLEIL

7th Workshop on Longitudinal Diagnostics for Free Electron Lasers, 2017
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Single-shot EO sampling

Time — spectrum conversion

CSR THz pulse
V spectrum analyzer
T1=several ps + several ps (gratings + camera)
Afr_-_l_ EO crystal A time
+polarisation | — | __ OMER
. optics wavelength
dispersion
(Fiber L1)
o
Time — spectrum — time conversion
CSR THz pulse wavelength to time mapping
—’V\-— several
nanoseconds

T1I=severall ps — * -
= o | _omm ol
+ polarisation —
. optics @
dispersion Fiber L2
(Fiber L1) (>>L1)

Photodetector
+ oscilloscope

-



Single-shot EOS: how to optimize signal-to-noise ratio?

EO crystal between polarizers “close to extinction”: High responsivity
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Setup for single-shot recording of radiated THz pulses (tested at SOLEIL)

THz pulse
Ws range
T2
@ partial qyp (ns range)
polarizer PBS |
typ tens of nJ i voltage
chirped pulse N

oAl

photodetector

crssotal SR Fiber 2 4 MMM _
(iii}}}) time
v
Stretched time (ns)
) . 0 1 2 3 4 5 6 7
o Balanced detection for noise . T T T T - T
cancellation (laser and ASE) 08_‘&&/\/\/\/\/\/\ =
< 0 = 15}
. > g
o Introduction of Brewster plates L 7l
, .. g
(with transmission T) allows the 5 0.4%\/\/&@
e e . 5F
sensitivity to be increased by an § 021 mne2 =
arbitrary factor 1/+/T. [Ahmed et O;W\/\/Wﬁ\/\ YR
H -0.2F Fi THz) H
al., Rev. Sci. Instr. 85, 013114 e N e
0 5 0 15 20 25 30 35

(2015)].



technische universitat A.,
dortmund =27

PREPARATION FOR ELECTRO-
OPTICAL MEASUREMENT AT
DELTA

Boris Sawadski
DELTA, TU Dortmund
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e Far Field EO-Measurement

* Motivation:
Measure the sub-millimeter slicing of the
electron bunch

* Setup for EO Sampling:
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Laser System
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Laser System
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Electro-Optical bunch length
Detection at the E-XFEL

Bernd Steffen, Nov. 2017
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1 Electro-Optical bunch length Detection at the E-XFEL

Electro-Optical bunch Detection /

European

XFEL ] Electro-optical Spectral Decoding
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I - Electro-Optical bunch length Detection at the E-XFEL

Measurements from XFEL-BC1
- Laser time scans

European
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1 Electro-Optical bunch length Detection at the E-XFEL

Measurements from XFEL-BC1
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