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GOAL: observe phenomena on 

sub-cycle timescales   femtoseconds

typical experimental scheme:

1. THz pump induces non-

equilibrium state in sample

2. delayed fs laser pulse probes 

transient state 

1 ps

Motivation: observe THz – field driven dynamics

POF IV: attoseconds!
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ELBE accelerator and TELBE

0.1-3 THz TELBE!
TW/PW laser beams

Thomson X-rays

electron seeded LPA

Quantum FEL

4-250 µm IR

MeV BS

keV positrons

MeV neutrons

MeV electrons

MeV electrons CW

“high-fields @ high-rep-rates”

• CEP stable

• single cycle & multicycle

(broad and narrowband)

• repetition rate adjustable

• few 10 fs time resolution

OPEN FOR PROPOSALS

(”Early stage operation“) 

NOTE:

• TELBE is still under development

• factor of 100 below design param.

5

POF IV: electron beam dynamics

In low energy accelerators?
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Working principle: superradiance

B. Green et al, High-Field High-Repetition-Rate Sources for the Coherent THz Control of Matter, Sci. Rep. 6 (2016), 22256. 

6

Principle: 

• high charge in very short electron bunch

• Emission from multiple (synchrotron) radiators

(THz waveform is flexible)

• Repetition rate variable
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TELBE the high –field THz user facility
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Diffraction Radiator (DR) pulse
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B. Green et al, High-Field High-Repetition-Rate Sources for the Coherent THz control of Matter,

Sci. Rep. 6 (2016), 22256.
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TELBE sources 
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start of early-stage user operation: 08/2016
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2 fs lasersystems

• commercial

• few mJ @ 200 kHz

• few mJ @ 1 kHz

• commercial lock 

(synchrolock)

THz sources

• TELBE

+

• 2 x titled pulse front

LiNbO

• 3 x ZnTe (optical rect.)
Experimental endstations:

• THz/NIR pump TR MOKE/Faraday probe

• THz/NIR pump THz emission probe

• THz/NIR pump coherent phonon spectroscopy probe

• THz time-domain spectroscopy

• FTIR (step scan) spectroscopy

sample environments:

• temperature: 2.7 to 500 K

• magnetic field: up to 10T

• liquid jet

9

TELBE laboratory

start of early-stage user operation: 08/2016
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Key diagnostic development: pulse-resolved DAQ

pulse-resolved DAQ

at 100 kHz

• fluctuations on ps timescale

• How do we reach fs time resolution?

EOS of 800 GHz undulator tune

Demonstrator for the 

European XFEL!

TELBE fluctuations:

• arrival time

• intensity

• …..
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Key development 2017-2018: near realtime operation

Bertram Green

see talk

POF IV: 

• attosecond timing

• 13 MHz cw rep rate
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Key development 2017-2018: intrinsic synchronization

Min Chen

see poster

IDEA:

• based on THz slicing

• make the laser follow the

accelerator instability

POF IV: amplify sliced 

laser pulses?
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Key development 2017-2018: THz spectrometer chip

Niels Neumann / TUD

see poster

IDEA:

• replace single element pyrodetector

in BCMs

• pulse/bunch-resolved (up to 13 MHz)

• currently 7 THz frequencies

POF IV: pulse-resolved

spectro imager
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Key development 2018 - POFIV: FPGA based DAQ… 

Mohammed Bawatna

see poster

IDEA:

• Move into FPGA based

realtime data aquisition & analysis

POF IV: 

• operate DAQ at 13 MHz cw

• develope data management procedures
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ARD test facility TELBE: 2012 - 2018

+ LLRF activity

see talk by 

Klaus Zenker

• (pulse/bunch-resolved) THz based diagnostic 

• detector tests

• timing schemes

• synchronisazion schemes

• ……
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ARD test facility ELBE in POFIV?

?

POF IV: 

• attosecond timing

• 13 MHz rep rate

• Combine with ARPES/SNOM/…

• ….spectro imager….

• beam dynamics!

(understand bunch compression, 

parallel operation,…)

NOTE: 

• interest in peak pulse energy

• NO interest in stability!

from discussions at the FLASH/TELBE joint user meeting 20.07.2018
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ELBE upgrade: DALI?

POF IV: 

• advanced photondiagnostics

• beamdynamics in low ebergy accelerators

• …..
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THANK YOU!

available 

on request


