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Overview
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Vacuum THz Windows

Quartz window @HIGH3.Scrl Diamond windows @ HIGH3.5cr2 and HIGH3.Scr3

Optische Eigenschaften von CVD-Diamant
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Vacuum THz Mirrors
Manufacturer: LT Ultra-Precision Technology GmbH

Vacuum compatible
Ellipsoidal mirror
Unprotected gold coating
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senativity/sensitivity (1 THz)

THZ PereleCtriC DeteCtorS Regular and instant supports for PITZ!

Manufacturer: SLT Sensor- und Lasertechnik GmbH, Wildau

Voltage Preamplifier (VPA)

Supply voltage 5 VDC ( €
10000 I1ade in Germany . e

Normalized Senzitivity for a THz Absorber
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Pure Air Circulator Unit (Thorlabs)

PACU™ Specifications

Air Flow
Flow Rate?® 0.6 to 4.5 L/min
Flow Meter Range 0.6 to 5 L/min
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Temperature Range el E:‘ A~ \:“
. ‘\\\ v
Relative Humidity vs. Time Sc\e“ i
70 D(( ok
60 Wit |
50 £
s
. I
2 X N
20 SR
10
0

0 500 1000 1500 2000
Time (s)

DESY. | THz Diagnostics at PITZ | P. Boonpornprasert | Mini Workshop THz@PITZ, DESY Zeuthen, 15.03.2023 Page 6



TD3 (for Undulator Radiation, FEL)

Expected to be ready by spring 2023

Enclosed system, A pure air circulator unit is used for air
purification and humidity reduction.

THz diagnostics

« 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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TD2 (for Undulator Radiation, FEL)

» Expected to be ready by spring 2023

* Enclosed system, A pure air circulator unit is used for air
purification and humidity reduction.

* THz diagnostics

» Pulse energy using pyroelectric detector
« Diamond vacuum window

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

* Focusing by using 90° off-axis ellipsoidal mirror

Pyrodetector

o 450 mm
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TD1 (for Transition Radiation)

Expected to be ready by spring 2023

Enclosed system, A pure air circulator unit is used for air
purification and humidity reduction.

THz diagnostics

« Pulse energy using pyroelectric detector
« THz spectrum 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

1 motorized linear stage
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Construction Status (13.03.2023)
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Quick Solution for THz diagnostics

Have been used since July 2022

23.07.202
23.07.2022 0103 C. Richard, M.K THz ic detector installed with tape 26072022+
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Detector Check in Tunnel with an External IR Source

[l File | § Vertical 4+ Timebase [ Trigger [ Display = # Cur. E] Mzasure | & Math | = Anal X Utilitizs | @ Support

12.08.2022 17:39 M. Krasilnikov, K.Lange Pyrodetectors quick check in tunnel with an IR (~2um) source -> setup

P2:pkpk(C3) P3:fal8020(Z 1)
13.8 mV
”
: Timebase 0 ms
1.00 Vidiv); 100 ms/div Norm. 530 mV
0.0 mV ofst/| | 1M3 1MSis Edge Positive
-130 mV|} |
169V
1.82V)!

TELEDYNE LECROY Slow Acquisiion 04-Jan-23 13:11:01
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Band-Pass Filter

Fresh BPF
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Examples of Measured Waveforms (FEL, Pyrodetectors)

@) File 3 Vertical + Timebase I Trigger & Display # Cursors ] Measure @ Math = Analysis X Utilities @ Support

nMm 2Nm

PO v

Measure ” P2:ampl(C2) 3, ) Pd:nse(Z1)
value 3 S 19.11529 us
status R

[Thase 460 ps|Trigger (4 (8
5 2.00 Vidiv 1.00 ms/div Normal 2.05V
15.540 V 5.6400 V/: 25MS 250 MS/s Edge Positive

TELEDYNE LECROY 16-Aug-22 20:31:42
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Example of Statistical Measurement

Energy measurement using HIGH3.SCR3 (THz10, Gain100) 35 gamma-fit, M=4.90
| [NoR&1, Avg. single P.E. = 8613.05 +/- 1539.99 nJ (17.88%) 30 - 1 p i
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# Measurements

400 500

Number of measurement 500, delay time 0.20 sec
Data saved to /doocs/measure/THz/2022/PulseEnergy/2022/20221012N/THzPE_0406.mat
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Brainstorming Meeting on Time-resolved THz diagnostics for THz@PITZ

Online (Zoom) meeting, Tuesday, 5.10.2021

Participant List
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Mikhail Krasilnikov , DESY
Frank Stephan , DESY

Prach Boonpornprasert , DESY
Anusorn Lueangaramwong , DESY
Andreas Hoffmann , DESY
Georgi Georgiev , DESY
James David Good , DESY
Raffael Niemczyk , DESY
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Grygorii Vashchenko , DESY
Pavel Evtushenko, HZDR
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Nicholas Matlis, CFEL

https://confluence.desy.de/x/s5eiDO

Meeting Agenda

Speakers

Topics

M. Krasilnikov

Short PITZ (THz@PITZ) overview/introduction

T. Weilbach

THz@PITZ realization/status

P. Boonpornprasert

Planned THz diagnostics

THz pulse characteristics from start-to-end

XKL simulations of THz SASE FEL

G. Georgiev Stability improvements expected from seeding
N. Matlis Single-shot EOS measurements of THz pulses
S. Preu Ultrafast Detectors for High Power THz Facilities
J. Good Available laser infrastructure at PITZ

G. Vashchenko

Timing/synchronization system at PITZ

Discussion on realization of the time-resolved THz pulse diagnostics at PITZ

Next steps

Closing Remarks
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https://confluence.desy.de/x/s5eiDQ

Summary

« Construction work on THz diagnostics for THz@PITZ is ongoing, expected to be finished by Spring 2023
* A quick Solution to measured THz directly from the windows has been used since July 2022.

« Brainstorming Meeting on Time-resolved THz diagnostics for THz@PITZ took place on 05.21.2021
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Problem: Negative peak from pyrodetectors
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Problem: Negative peak from pyrodetectors

Pyro-signals starting 26.07.2022

Predefined Y positions:
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FEL Radiation Loss Estimation for Az, = 100 pm

HIGH3.Scr2 HIGH3.Scr3

Normalized intensity Normalized intensity
Undulator Exit 1.00 1.00
Mirror aperture

. N

(® =5 mm, ~70% transmission) 0.70 SR
Diamond window
(~70% transmission) 0.49 0.70
Band pass filter No 0.63
(~90% transmission) band pass filter '
Pyrodetector 0.49 0.63

DESY. | THz Diagnostics at PITZ | P. Boonpornprasert | Mini Workshop THz@PITZ, DESY Zeuthen, 15.03.2023

Page 21



HIGH3.Scr3: simulated photon beam envelope

Tool: LightPipe Source M1 M2 M3 Camera
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HIGH3.Scr3: simulated photon beam envelope (I@ng path)
Tool: LightPipe % % é
. Source M1 M2 M4AM5 @ & A&
EIE_

Optical path position [mm]

DESY. Page 23



