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Motivation for THz R&D at PITZ

Accelerator based THz source for pump-probe experiments at the European XFEL
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THz source requirements

Expected from optimized setup

» Tunable 2> f=0.1..20THz (4,44 = 3mm ...15um)
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» High pulse energy W > 10y (4 - hundreds of u/ - mJ , dependingon f) F Minimum requirements [Zalden et al ]
L. -=--THz SASE FEL (PITZ+Apple-11)
= Repetition rate to follow European XFEL - (600us ...900us) X . —C— THz SASE FEL at PITZ (proof-of-principle)
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(0.1...45MHz) X 10Hz = 27000 ...40500 pulses/s
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PITZ beamline schematics

Setup for the proof-of-principle experiment on THz source

Beamline (~35 m)

P
<«

1.5-m

:':: 1 1' concrete wall
RF-Gun - ({{I{{{“{'
) "H*"”"'««(«rm\”jl

Booster TDS
dumps
Gun e .

Page 3

DESY. | MT ARD ST3 Meeting | Namra Aftab | Overview of THz diagnostics at PITZ | 26.06.2025



THz Diagnostics at PITZ

3 stations in the second tunnel
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* Pulse energy using

pyroelectric detector

* Diamond vacuum

Pulse energy using

=

pyroelectric detector

THz spectrum (CTR) using
a Michelson interferometer

Quartz vacuum window

~0.2 m transport in vacuum,
~0.5 m transport in air
Focusing by using 90° off-
axis ellipsoidal and
parabolic mirrors |

window

* ~0.8 m transport in
vacuum, ~0.5 m
transport in air

* Focusing by using 90°
off-axis ellipsoidal
mirror

1 motorized linear stage
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» Pulse energy using pyroelectric
detectors

* Transverse profile using a THz
camera

* Polarization using a THz polarizer

» THz spectrum using a Michelson
interferometer

« Diamond vacuum window

+ ~1.8 m transport in vacuum, 1-1.5
m transport in air

* Focusing by using 90° off-axis
ellipsoidal and parabolic mirrors

+ 3 pneumatic actuators, 3 motorized
mirror adjusters, 2 motorized linear
stages
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THz diagnostic station 3
THz images along gain curve, polarizer

Gain curve measured at HIGH3.SCR3
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Pulse energy (nJ) vs polarizer angle (deg)
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THz diagnostic station 3

FTIR spectrometer from FLASH (E. Zapolnova, THz beamline at FLASH)
« TD3 with a compact broadband THz spectrometer based on the reflective

lamellar grating

» Central wavelength ~ 2.82 THz (Arad = 106.5 pm)
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In-house commissioned Michelson Interferometer

*  Michelson interferometer consisting of a fixed and movable arm, a
beam splitter and pyrodetector with a collector cone used to
measure interferogram.
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More information in poster

THANK YOU

Contact

DESY. Deutsches
Elektronen-Synchrotron

www.desy.de

Namra Aftab
PITZ, DESY
namra.aftab@desy.de
Tel : +49 33762 77305



