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Start End Topic Speaker Duration
10:00 10:05 Welcome + Agenda Lucas Schaper 5
10:05 10:35 Project Update Lucas Schaper 20+10
10:35  11:05 Sub-Synchronisation Sebastian Schulz  20+10
11:05 11:35 Seeding Updates Pardis Niknejadi 20+10
11:35 12:05 Seed laser and Transport Ingmar Hartl 20+10
12:05 13:05 Lunch Break 60
13:05 13:15 Science @ seeded high rep rate FELs Markus Guehr 5+5
13:15  13:45 Tunnel Infrastructure Olaf Rasmussen 20+10
13:45  14:25 Electron Beamline Installation Christopher Gerth  25+15
14:25  14:45 Discussion and AOB Lucas Schaper 20

Page 2



3

10t" Progress Review Meeting

\\
ot

Lucas Schaper
On behalf of all people contributing to the success of FLASH2020+
Hamburg, 08.03.2024

HELMHOLTZ




Pl

W

(
i

A\

DESY. FLASH2020+ | 10th Prc;gress Review Meeting: Project Overvie\jv | 08 I\‘W—;féh 2024




One Mission: External Seeding

Remaining project goals will be realized in when resources are available

go to the moon

We choose to seed FLASH!

In this decade [...]. Not because it is easy, but because it is hard,
because that goal will serve to organize and measure the best of
our energies and skills, because that challenge is one that we are

willing to accept, one we are unwilling to postpone, and one which

we intend to win.
original by JFK on 12.09.1962
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FLASH2020+

Modifications to FLASH facility

Now: Seeding

High rep. rate seeding (FLASH1)
Photon diagnostics (FLASH1)
THz Source

sub-synchronization

RF Stations Accelerating Structures FLASH1 DS THz Pump-Probe

Lasers
VvV Vv v A 4 A 4 4 ELEL
o ¥ I sy DN (NN Pl i i i
D {E'&"[____ 2 I -%ml H -§
Laser Heater Y Photon Diag
RF Gun 1ag.  Alpert £ )
cu Bunch Compressors (MY Einstein
Lasers Seed Laser

5 MeV 150 MeV | 550 MeV 1350 MeV FF Laser

NS
FLASHE, Orwarg Kai Siegbahn

FEL Experiments
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FLASH2020+

Project timeline

EuXFEL

2020 2021 2022 2023 2024 beyond
FLASH a8 ¢ Beo ® 00000
[
Modules - RF - Waveguides - Cryo Preparations [y
R&D - Prototype Lasers .Production Laser_
- R&D - Prototype - Construction - -
BC1 construction- LH Laser —
~ construction [INEGEGD
Seeded FLASH1 . R&D - Prototype - Construction B
THz Source . Construction [
New Beamline FL11 Exp.Endstation | L
New Photon Diagnostics FLASH1 R&D - Prototype - Construction m _
New FL1&FL2 Pump-&Probe-Lasers e R&D - Construction L

New Undulator Schemes FLASH2 - |R&D- Prototype - Construction
New Lasing Concept FLASH2 | R&D- Prototype - Construction

‘ ‘;135%(" _ Specification [ Installation [} Commissioning
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~ DAYSTO GO -

FLASH2020+

Project timeline

=\

2019 2020 2021

FLASH

R&D - Prototype Lasers .Production Laser_
- R&D - Prototype - Construction - _

R&D - Prototype - Construction

R&D - Prototype - Construction

_ Construction
- R&D - Construction
Exp. Endstation -

FLASH2 Short Pulse Concepts —ction

¢ , %c _ specification [ Installation [} Commissioning
seede v @ bright future

e —
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FLASH2020+
Scientific Advisory

F L A S H 2 O 2 O + LacRogs Project Structure

Organization e
M Pillar P Pillar F Pillar S Pillar A Pillar T Pillar !
 No changes in structure since last PRM :
M1 P1 F1 = ™ "
« Katja H. (WP M3) & Siegfried S. (EPT) currently L . - S s ~
on temporarily undefined sick-leave & unavailable Conraing : o Lases Heater N Sosimen
for communication A3 ' 13
* (Interim) machine coordinator: Mathias Vogt 4 | u- u-
Shstamabikt (B ] Longitudinal Electron Radiation
S Y { Diagnostics Diagnostics Protection
* RSOs: Juliane Roensch-Schulenburg & Arne e -
. : Synchro- Radiation
Brinkmann B Bamoine e ey
. A . T6
* LSO: Work in progress o , oy Gontrols and instatatons

IG-
"-

T
M
T8

DESY.FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024 Page 9



Budget & controlling

Highest priority project for FS & M (until end of shutdown)

* Project has been given highest priority by M and FS department

* Full support of both directors — FLASH2020+ is crucial for mission success of DESYs

« Ordering, manufacture and preparation of installations for shutdown is key — Notify EPT in case of problems

* Please participate in Monday 14:00 construction meeting

* No pot of gold for currently unforseen expenses or increase in prices — Notify EPT if there is any

» Please keep FIRDs up to date to allow for better tracking
* Please clearly indicate project context in ANY internal or external order (WA and PO) — “FL2020+”

* PSPs from finished sub-projects of last shutdown have been closed

* Resources on manpower are very limited throughout most of DESY, a drastic change compared to the project start

« E.g. for design and manufacturing the project survives on a delivery and installation slot driven prioritization

» Should a change of priorities be required for specific components keep project lead in the loop

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024 Page 10



Project Status Reporting

New reporting format for faster turn-around

» Biweekly reporting format

» Filled out by subproject-
and pillar leaders
* All WPs kindly
asked to contribute

« Usual status reporting for
all WPs set on hold to
evaluate if 4P is a
sufficient and a suitable
replacement

4P Reporting

Report 23,02 2024

Progress
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FLASH2020+

Modifications to FLASH facility

Tackled v 4 el o 4 _
34 BC FLASH? Injector laser Improved electron beam & diagnostics
New BCs (linac) Energy upgrade ;
Laser heater Afterburner FLASH2 V New operation modes
Fast orbit correctors New beamline FL23 (FLASH2)
TDS (FLASH2) Interim P-P laser (FLASH1) V Increased parameter range

V Opportunities for new experiments

Lasers

| 750.6 ff 934.3 [ 1158.181364.2

n Diag. Aj

lbert Einstejn

| 364.3 i 584.8

A

5 MeV 150 MeV | 550 MeV 1350 MeV FF Laser

f
— S N
(g

Kai Siegban
FEL Experiments
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New Injector lasers unlock new operation modes

In regular user operation now!

Variable charge pattern Single laser FL1 & FL2 Different patterns FL1 & FL2

|nc] Charge @ 3GUN; Buf=1808191354 [nC] Charge @ 3GUN; Buf=1808186643 [nC] Charge @ 3GUN; Buf=1808202817 [nc] Charge @ 3GUN; Buf=1808206307
0.40 0.45 0.45 0.40
0.35- 0.40-] 040 0.35]
0.30 0.35-] 0.30]
0.25- 0.30] 0.35- 0.25-
0.20 0.25- 0.30- Efz:
e 0.20 0.25- u:m—
0.104 0.15- 0.05
0.05- 0.10-] L 0
0 0.05+—————————+H e} SENEEY L 0.15- .0.05
600 650 700 750 800 850 900 950 105\ 600 6%0 700 750 800 850 900 950 10( 600 700 800 900 1000 1100 1200 13( 700 800 900 1000 1100 1{52?
e ftwo Separate FEL branches FLASH 1 T — "ﬂ =  Transited into user Operation at
: 2.3nm filtered AL
i i =2 -~ 1nmfiltere v H H
and FLASH2 with independent user - 1(5) é,ggn',,',‘:;::;’,.,g beginning of 2024
. T = 0.9 fitered | ) e i
experiments 2 454 —o.ﬁSnmﬁnered] » High flexibility in operation schemes
. . . | =
* typically different requirements on £ 209, | - Offer potential for new experiments,
.25 .
charge, bunch length, rep-rate, etc | | e.g. tunable SASE pulse duration
-30 T — T
1020 1025 1030 1035

Wavelength(nm)
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APPLE 3 radiators: Afterburner commissioning

Demonstrated boost of 3" harmonic and polarization control

* Very high circular polarization for “plus”
» Slight ellipticity for “linear vertical” (see red dots)
« Strong 3" harmonic increase in resonance

» 2 Experiments schedules before shutdown start
on 10" of June!

90°

1.6
\
1.4~ n \ s (0,75 GeV I
Wy 1.0 GeV
; | \‘\ “\ \ e ] 1 GeV |
= 2 W \\\ \‘\ ] 25 GeV
; AN\ ‘\\ \‘\ ] 35 GeV 180°
B W
c 1r Nva ' .
0] \ \
2 AR
8 NN
0.8+ *\ _
0.6 - _ .
Afterburner FLASHZ2 Main — 270°
H 1 )
oal 1 1 N R S | L , . . » Circular ‘plus
13 1517 2 24 3 4 6 10 15 20 30 > Linear vertical

Wavlength (nm) »  (red would be 100% linear)
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FLASH2020+

Modifications to FLASH facility

Tackled
3rd BC FLASH2 Injector laser . :
New BCs (linac) Energy upgrade Now: Seedi ng
Laser heater Afterburner FLASH2 High rep. rate seeding (FLASH1)
Fast orbit correctors  New beamline FL23 (FLASHZ2) Photon diagnostics (FLASH1)
TDS (FLASH2) Interim P-P laser (FLASH1) THz Source

7~ | sub-synchronization
in Bldg. 49

RF Stations Accelerating Structures FLASH1 DS THz Pump-Probe

v v v v Vv o Lasers
= I&l o | e —  m— L/ — RRRE] v MENN) =
W{E i % . — ﬁ:‘

III:IIIIIIIII'v
IO

N
| 4 .
RE Gun Laser Heater FLASH2  Photon Diag. Ajper Einstein
Bunch Compressors Ehmy
Lasers Seed Laser
5 MeV 150 MeV | 550 MeV 1350 MeV FF Laser

NS
FLASHE, Orwarg Kai Siegbahn

FEL Experiments
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Pulse energy [pJ]

E = 1350 MeV

E = 920 MeV

Capabilities of Seeded FLASH1

What we can build under given circumstances 10 20 30 4o 50

Wavelength [nm]
11 Radiators

AVYVA :. A"ME! AV VA o | o | o o | o | o | o | o | |

Chic 1 Chic 2 Chic 3
Upgrade to full version when
budget becomes available
Mod?2 3 Planar Radiators 6 Apple Ill Radiators
AVVA =) AVVA ‘=) AVVA |om) oo | o) o) ||
Chic 1 Chic 2 Chic 3
17.5 = 600 ]
15.0 — Seeded operation =
12.5 — SASE operation g 400 -
10.0 T — SASE saturation
c — 11x Apple Il
75 * 750 MeV = —6xApple
v 200 PP
linear e 920 MeV | Seed laser availability is &
N T circular e 1350 MeV | crucial for successful n:.
“ | | | | | | beam delivery & 01
10 % LEL wanelength [nm] >0 % experiments! 0 10 20 30 40

_ Wavelength [nm]
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FLASHI1 sectional view

Breaking down into sections allows for more efficient planning and tracking

2019 2020 2021 2022 2023 2024

FLASH

2025 beyond

¢ B ¢¢ EIIMI ¢ 4000¢¢ EXETTTEE

Seeded FLASH1 R&D - Prototype - Construction [ ]
ectron Beam Preparation
Seeding Section o
Seed Laser & Beamtransport L
Radiators & LOLA C ]
PARC to DUMP ol
New Photon Diagnostics FLASH1 R&D - Prototype - Construction
THz Source Construction \/
\ ‘ M Specification [ Installation [} Commissioning

\ DIAG M RADI LOLA

L -]t I LI D

Diagnostics Albert Einstejp

Seed Laser &
transport
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Seeded FLASH 1 in section perspective

- Seed Laser & Beamtransport
- Electron beam preparation

- Seeding Section

- Radiators & LOLA

- Infrastructure — I-Pillar lead
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Shutdown Planning

A glimps at timescales

roe [Jul ‘24 |Aug ‘24 |Sep 24 |Oct 24 |Mov ‘24 |Dec ‘24 [4an ‘25 |Feb ‘25 |Mar ‘25 |Apr 25 |May 25 [Jun 25 [Jul ‘25 |Aug 25
552 | Empty FLASHT tunnel e 205

10.06.2024 - 02.09.2024

Construction Install FLASH1 tunnel infrastructure and beamline supports

10.06.2024 - 02.08.2024 - 03.03.2025

Install FLASH1 beamline components
07.01.2025 - 01.08.2025
Photon beamline
31.01.2025 - 13.08.2025
Seed laser beamline (BT)
10.06.2024 - 19.06.2025
Task Qtr 3, 2024 Qtr 4, 2024 Qtr 1, 2025 Qtr 2, 2025 Qtr 3, 2025
0 Moc+ Task Mame ~ Duratic » Start + Finish Jun Jul Aug sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

1 I_l-" 4 FLASH SHUTDOWN 2024-2025 (FLASH1 Tunnel) 297 days 10.06.2024 18.08.2025 I I
2 - 4 Empty FLASH1 tunnel 61days 10.06.2024 02.09.2024 I 1 :
: B =, Begin of shutdown; tunnel open 0 days 10.06.2024 10.06.2024 :
4 + - THz+DUMP section: disconnect cables, water, diagnostics, vacuum 4 days 10.06.2024 13.06.2024
3 - Mark components (stickers) 1day 10.06.2024 10.06.2024
6 | % - Remove THz-Undulator + Dump dipole + electron beamline 5 days 14.06.2024 20.06.2024 (S
7 - Remove photon beamline (DUMP area) 15days 14.06.2024 04.07.2024
8 - Remaove beamline supports + stones (DUMP area) 3days  05.07.2024 09.07.2024
9 - Remove shielding stones in DUMP area + remove old dump (empty DUMP pit) 5days  02.08.2024 08.08.2024 !—MEASJBAUL!
10 ‘ - Disconnect / Ventilate Vacuum System 20days 10.06.2024 05.07.2024
ng  wy Empty and disconnect containers Sdays  10.06.2024 14.06.2024
12 - SASE - TCOL: Disconnect cables, water, diagnostics 5 days 10.06.2024 14.06.2024
13 * - SASE -> TCOL: Disconnect and remove vacuum components 10days 01.07.2024 12.07.2024
14 - Remove containers S5days  08.07.2024 12.07.2024
15 - Remove old water pipes from Bilge (Bilge open, tunnel closed for traffic) 10days 15.07.2024 26.07.2024 5
16 L] Cut old floor plate (Bogengang) 2days  15.07.2024 16.07.2024
17 - Install new floor plate support in Bogengang 2 days 29.07.2024 30.07.2024
18 - Lay new floor plates 2days  31.07.2024 01.08.2024
19 - Install new stairs between 28a/b and 428 lday  02.08.2024 02.08.2024
0 ¢ |- Remove Undulators (SASE+Xseed) + LOLA 10days 02.08.2024 15.08.2024 Ad:MERS
21 = 02.08.2024 29.08.2024

SASE ->TCOL: Remove old electron beamline components + supports + stones 20 days

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024
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Shutdown in a nutshell: Empty and refill tunnel
Begin, intermediate and finished rebuild of FLASH1

10.06.2024 03.08.2024
Shutdown start _ Shutdown end

T
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Cables and controlled access area

Completely empty tunnel allows lifting of radiation controlled area

« Cable-grave below walkway needs to be completely emptied

» Currently working out different scenarios for removal process
« External vs internal
« Cost, time, compatibility to shutdown schedule, ...

* Once converged to a solution it will be presented!

« Once tunnel is emptied: Lifting of radiation controlled area possible

» Allows for external companies to work in the tunnel without 825
» Likely final position of separation zone around 160m
* FLASHO "the linac” will remain controlled area

» Currently working on solution for access during interlock exchange

—

Ansicht aﬂu-s Bauantrag (1998) "

No controlled area Remains controlled area

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024
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~ DAYSTO GO -

Rote, Gruene, Gelbe, Blaue

Liebe DESYaner kommt und labelt!

L L AT
F R

Thanks for making good use ot the
maintenance days to prepare!

Next Opportunity: 16™ April 2024
Potentially also 30" April 2024

* All components without label will
turn red by default

* Shutdown colour code:

BNy sellor Dispose
Back to owner

Reinstall at FLASH1

Remains in tunnel (optional)

* Include group, POC, phone
number on label

* Include electronics and control

- — e e e T T T TS S A T R T T ST R TR T SR boxes in containers!
DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024
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Shutdown: Radiation safety

Removing components from the tunnel

Chronologisch

* Rolltor Hockeyschlager wird mit Schitisselschalter versehen
(Schlussel nur an MEA, D3)

« Ausbau der Beschleunigerkomponenten von der Dumpseite zurtick zum
Septum (Uber Hockeyschlager)

« Ebenso Container, Kabel und Wasserleitungen (tber Hockeyschlager)

« Abbau Dump folgt

= 7% .’/,".A

{
-
/
3 | | 4
7
— !
/ % |
1 i
. TR
—_|.

Ansicht aus Bauantrag (1998

» Leerer Tunnelbereich wird von D3 ausgemessen und Kontrollbereich
aufgehoben (neues gelbes Gitter im Tunnel an der Kontrollbereichsgrenze,
verdachst)

oo =

D v o o o o S e e o o
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How to get stuff out?

Alles wie gewohnt: Ticketsystem und Formular zum Herausbringen

Anmeldung zum Herausbringen per
Ticketsystem durch den SSB:

sssssssssssssss

aaaaaaaaaaaaaaa

Ausfihrende Person

* moglichst mit Foto

« frihe Anmeldung erwiinscht

(mit geplanter KW)

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024

pppppp

(FLASH Shutdown)
Name/ Telefon/Gruppe

Formular zum Herausbringen durch
tatige Person vor Ort:

Formular zum \

Herausbringen

L [l e

Ticket-Nr: !

\Kommentar/Beschreibungy

* Nach Farbe und Gruppe sortiert

im Hockeyschlager bereitstellen

* Formular muss an Komponente/

Box etc befestigt sein

Page 23



Colour determines trajectory

Vorsortierung auf Palette und Kisten nach Farbe

Kleinteile / Schrauben
s 0 s e

ungelabelt gilt als rot!

Gelbe Kiste im

FLASH-Tunnel } Kein Ticket

Halle 31a Reemtsmabhalle 80b
alle Kabel, Wenn Teile D3-Ansprechpartner:
alle Container, freigegeben sind Kay-Uwe Hartz (92386),
alle Rohre (Riickmeldung tber Patrick Hartz (95549)
das Ticketsystem) v Simon-Lando Gerdt (93373)

Gruppen

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024 Page 24



FLASH2020+

Modifications to FLASH facility

Tackled
3rd BC FLASH2 Injector laser . : Activelv delaved
New BCs (linac) Energy upgrade Now: Seedmg yy Future
Laser heater Afterburner FLASH2 High rep. rate seeding (FLASH1) - Flexible pump-probe 1asers  : ........ccccoiiiiiiiiiiiiininin,
Fast orbit correctors  New beamline FL23 (FLASH?2) Photon diagnostics (FLASH1) - New beamlines - : New undulator schemes (FLASH2) :
TDS (FLASH?2) Interim P-P laser (FLASH1) THz Source : THz Source : i New lasing concepts (FLASH2)
\/ "0 0‘ ”0 0‘
(\ sub-synchronization
_ . mp-Pr
RF Stations Accelerating Structures FLASH1 TDS THz Pu szser:be

v vV v

VvV Vv

RE Gun Laser Heater [ @B oy LEASHD Photon Diag. Albert Einsteir

Bunch Compressors frn
Lasers Seed Laser '
5 MeV 150 MeV |550 MeV 1350 MeV FF Laser :

"a
-----------
[

Kai Siegbahn
FEL Experiments
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Thank you



Contact

Deutsches Elektronen- Lucas Schaper

Synchrotron DESY
E-mail: Lucas.Schaper@desy.de

www.desy.de Phone: +49 (0)40 8998 5073



mailto:Enrico.allaria@desy.de

THz from FLASHI1 after upgrade  Uparade path:

Developing towards full parallel operability 1. Install THz beam transport from tunnel to experiments
« We are trying hard to make this possible during the

: _ _ next shutdown already
Parallel to seeding: Post compression of electron beam required

for meaningful THz intensity 2. Pump probe laser for FL11

» Without post compression: factor 1000 intensity reduction : . :
P P y 3. Install dedicated post compression chicane upstream

Dedicated THz only runs at high bunch compression without THz undulator — full parallel operation to seeded FEL
seeding feasible « THz + FEL + PP laser
Frequency [THz] « THz standalone, FEL at other beamline
300 30 3 0,3
: : , 1000
= Current THz geometry at FLASH1
-100 a g THz unduZor &
> XUV undulators :‘:;un'::) THz
10 g—’ - AAAAAAAE A A , XUV
ucj fdddadaade ‘ ‘ . . |
L 1 Mirror with a hole
Qo
L)
01 2 New THz geometry at FLASH1
1 10 100 1000

Wavelength [um] | THz undulator . Dipole | dx~1.4m ..

-0 00 o—— i

© oo A

FEL beam line
DESY.FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024 Page 28
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Next: External seeding

Unlocking new universe of beam properties

8 .
single shot signal
';‘ 7 ﬂ averaged signal
: ext. seeded
g6}
8
5 F
)
2
il
c | |
=y
© ' |
. Q2r . .
Experiment o Simulation
Courtesy of E.Allaria, Fermi n il
322 324 326 0 TR W VVTRTING WY W VLW T
A(nm) 4.16 4.165 4.17 4.175

Seeded FLASHI1

Wavelength [nm]

« Narrow bandwidth Facility will provide both

simultaneaously

« Stability
« Longitudinal coherence

DESY. FLASH2020+ | 10th Progress Review Meeting: Project Overview | 08 March 2024
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Experiment
Courtesy of E.Allaria, Fermi

32 322 324 326
»(nm)
SASE FLASH?

Low complexity
Pulse energy
Shortest pulses
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