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== Outline

* Photocathode drive lasers for 2 bunch operation status
and performances

* Second Yb: CaF2 laser: Mizar
-Laser specification
-Production, installation and commissioning planning
-Diagnostics, control and infrastructure

Binary star
-Laser availability for Athos commissioning Ursa Major
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[((=J» Roadmap for two bunch operation

* In 2018, feasibility study and procedures for 2 bunches

* Alcor/Jaguar allow independent control of beam timing and
charge

* Development foreseen for 2019 and 2020
-High resolution/time resolved diagnostics R&D

-Recombination optics for independent operation of the
two FELs

-MIZAR installation/commissioning

-Feedbacks/running experience with two lasers is also
crucial
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(=)= Final laser layout for 2 bunch
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Mizar: production and installation time plan

Name Jan 2019 Feb 2019 Mar 2019 Apr 2019 May 2019 Jun 2019 Jul 2019 Aug 2019 Sep 2019 Qct 2019 Nov 2019 Dec 2019
16 23 30 06 13 20 27 03 10 17 24 03 10 17 24 31 07 14 21 28 05 12 19 26 02 09 16 23 30 07 14 21 28 04 11 18 25 01 08 15 22 29 06 13 20 27 03 10 17 24 01 08 15
1| Purchase order ¢ %T
2 | Kick-off meeting
3 | Design review meeting —E N ovem b er
4 | Ready for manufacturing W Shutd wn
5 | Material procurement v
6 | Production [
7| FAT hbi
8 | Delvery atPSl
9 | SAT
10 | Final acceptance 1
Mizar-production
Mizar works Infrastruct Optics/ synch SAT/Installation

Shutdowns

Laser
avialab.

Jaguar

Jaguar best effort

Jaguar best eff

Jaguar

Spring shutdown in 2020 needed to complete transport to the cathode

Commissioning of diagnostics and feedbacks
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(=)= Shutdowns 2019 detailed activities

Shutdown  Activities Support @ PSI Comments
Jaguar relocation T&S, cooling, Set the laser to the
April 1-22 Controls cathode
MIZAR infrastructure Water/ Electricians  Laminar flow box
Recombination setup AMI New apertur/optics
Transport for MIZAR pre- Vacuum, Controls
August 2-28  jisnment AMI
Mizar IR-LAM T&S Test with Alcor
SAT, installation >2.5 weeks
November o ..
Synchronization
4-20 \4 T&S Ready
Integration Controls Including 4-omega

Extension of Autumn shutdown by 1 week very helpful
MIZAR likely ready for Athos after spring shutdown 2020
Can any installation be done during the machine operation?
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[F=J» New laser lab layout
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Recombination
New aperture
2 bunch
diagnostics
TRANSPORT

New laser lab layout: detailed

e
=) Jaguar
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UV stretcher/ p< S A1)
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* |Diagnostics
controls UV
ceneration..
Major D
installations
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(== Conclusion

* Demonstration 2 bunch operation with two lasers

* Alcor/Jaguar for SwissFEL and for Athos commissioning also
in 2019

* Procurements of new laser: Mizar

* Installation plan presented. Any chance to perform work
during machine operation?

* Mizar ready for operation not before spring 2020
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mhahlksifoigyouliFattention

...the light at the
beginning of the tunnel
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e Extra-slides
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(== Alcor and Jaguar lasers: main features

System ______Alor ______ lJaguar _____

Feedbacks IR/UV Energy, pointing, IR UV energy and pointing
LAM

Temporal pulse shape Gaussian 3.7-10 ps and Fixed duration and shape
flattop (Gaussian)

LH output 50 ps 10 ps

Support/spare parts Ok Not available service

Pump technology CW pump Pulsed diode
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[((=0» MIZAR: layout and specifications

Laser required as replacement of Jaguar and for Athos
Specification and order for amplifier to Amplitude Systemes

Similar architecture and performances as ALCOR

Trigger single-shot to 100 Hz from P Sl timing

OneFive Origami l CPA amplifier ‘

@ 1040 nm Duloe @1040 nm
SRR_71'4 Mz | | picker RR=100 Hz —— | Compressor 1 - 2
ync. to externa Main output Main output
master clock T=600fs
E=28 mJ@ 1040nm
A -
Synch ‘ ‘
Unit e Compressor 2 >
ry Laser heater Laser heater
Stretched pulses
T=50 psfixed
e E=150u) @ 1040nm
»
b’ Compressor 3 N
PSI Short probe Diagnostics
Sub-600fs
Reference E=10 ul @ 1040nm
clock Rejected oscillator pulse train @ 71.4 MHz
T sub-200fs
E=1-2nJ @ 1040nm
v Synchronized with DUV pulses with delayline
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Mizar laser: time plan

* Order placed to Amplitude Systemes at the end of 2018

* Project plan discussed at the Kick-off meeting

* Installation and SAT during November shutdown (consider to extend at
least to 3 weeks)

 Access to the lab only during maintenance delays the commissioning/
installation of other subsystems

Name

Jan 2019 Feb 2019 Mar 2019

Apr 2019

May 2019 Jun 2019
16 23 30 06 13 20 27 03 10 17 24 03 10 17 24 31 07 14 21 28 05 12 19 26 02 09 16 23 30 07 14 21 28 04 11 18 25 01 08 15 22 29 06 13 20 27 03 10 17 24 01 08 15

Jul2019 Aug 2019 Sep 2019 Qct 2019

Dec 2019
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Kick-off megting

Design review meeting
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FAT
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