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Introduction / Reminder

FL1 Electron Beamline e-beam
— - l_ = ‘ = = — - - = = - l _l —N = - ’
Y Y Y Y Y
FL1PARC FL1ILOLA FL1RADI + FL1BURN FLIMOD2 FL1IMOD1 FL1DIAG
FL1DUMP FLIRADT
: FLASH2020+ Machine
FL1 Electron Beamline is divided into sections according to their functionality.
PAGE TREE
* Documentation in Confluence Space “FLASH2020+ Machine” 2 A R R S T
* FL1 beamline sections (shutdown 2024/2025 = “STAGE_Q"): > FLO Beamine
« https://confluence.desy.de/display/FLM/FL1+Beamline P eeenke > v FL1Beamiine
. . . . . » samline > FLIDIAG
 Lattice List, Overview Drawing, Vacuum String, MBOM e Beam e

~ Meeting Motes
) ) ) » FLIMOD2
» Monday-Meeting: Konstruktionsmeetin

* Overall mechanical design by ZM: Konstruktionsmeeting Mondays at 14:00 _~ > FLIRADI
o https://confluence.desy.de/display/FLM/Monday-Meeting%3A+Konstruktionsmeeting » FLIBURN

* FLILOLA
» Hand-over of vacuum parts from ZM to MVS Et:;i:
* https://confluence.desy.de/display/FLM/FL1+Vakuum s

~ FL1 Komponenten

» FL1 Diagnostik

 Note: No information on installation Schedule
» See Confluence Space FLASH2020+ Project > FL1 Magnete
= FL1 Motorsteuerungen

* FL1Vakuum
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Status Overview — Progress Review 08/03/24

Status of Sections

FL1 START: z=146,7610004 m

CADNAME

FL1DIAG

FLIMOD1

FLIMOD2

FL1RADI

FL1BURN

FL1LOLA

FLTPARC

FLTRADT

FL1DUMP

X

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,828233

1,516764

N

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000

0,000000

0,000000

12,389219
25,289219
33,389217
69,354218
72,569221
82,469215
93,838875

101,708817
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08 March 2024

DG Assembly

D10000000523348
D10000000523351

D10000000523352
D10000000524071

D10000000523353
D10000000523354
D10000000523355
D10000000523356

D10000000523357

Section Review

) 22 Jan 2024

) 08 Jan 2024

£) 05 Feb 2024

) 19 Feb 2024

Lattice released

) 22 Feb 2024

B 22 Feb 2024

() 23 Feb 2024

Vacuum parts
(ZM3 to MVS)

) 08 Feb 2024

) 07 Mar 2024

) 22 Feb 2024
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Status Overview — Progress Review 31/05/24

Status of Sections

FL1 START: z =146,7610004 m

CADNAME

FLIDIAG

FLIMODN

FLIMOD2

FLIRADI

FLIBURN

FLILOLA

FL1IPARC

FLIRADT

FLIDUMP

X

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,828233

1,516764

Y

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000

0,000000

0,000000

12,389219
25,289219
33,389217
69,354218
72,569221
82,469215
93,838875

101,708817
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31 May 2024

DG Assembly

D10000000523348
D10000000523351

D10000000523352
0100000005240

D10000000523353
D10000000523354
D10000000523355
D10000000523356

D10000000523357

Section Review

[ 22 Jan 2024

) 08 Jan 2024
) 08 Apr 2024
= 05 Feb 2024

[ 19 Feb 2024

Lattice released

M 22 Feb 2024

) 22 Feb 2024

& 23 Feb 2024

Vacuum parts
(ZM3 to MVS)

i 02 May 2024

[ 08 Feb 2024
9 07 Mar 2024
=1 14 Mar 2024

M 22 Feb 2024

Vacuum parts
RFI

™ 13 May 2024

0 20 Mar 2024

) 08 Apr 2024

™ 11 Mar 2024



Status Overview — Progress Review 18/10/24

Status of Sections

FL1START: z = 146,7610004 m

CADNAME

FL1DIAG

FLIMOD1

FLIMODZ

FLIRADI

FL1BURN

FLILOLA

FL1PARC

FLIRADT

FL1DUMP

FL1IMOD1/2 : the most complex sections with many new components + SEED1/2 laser beamlines

X

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,828233

1,516764

Y

0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000

0,000000

0,000000

12,389219
25,289219
33,389217
69,354218
72569221
82,469215
93,838875

101,708817

18 October 2024

DG Assembly

D10000000523348
D10000000523357

D10000000523352
0100000005240

D10000000523353
D10000000523354
D10000000523355
D10000000523356

D10000000523357

Section Review

0 22 Jan 2024
0 23 Sep 2024
) 23 Sep 2024
] 09 Sep 2024
) 08 Jan 2024
) 08 Apr 2024
4 05 Feb 2024

[ 19 Feb 2024

Lattice released

0 22 Feb 2024

1 08 Oct 2024
M 22 Feb 2024
7 08 Oct 2024
5 31 Jul 2024

M 25 Jul 2024

Vacuum parts
(ZM3 to MVS)

@ 02 May 2024
X
X
] 26 Sep 2024
") 08 Feb 2024
) 07 Mar 2024
™ 14 Mar 2024

M 22 Feb 2024

Vacuum parts
RFI

1 13 May 2024

[ 08 Oct 2024
i 20 Mar 2024
) 08 Apr 2024

X
9 11 Mar 2024

X Mainly the chicane chambers (CH1, Ch2, CH3, DBA) are still in production (see next slides)
FL1DUMP lowest priority, only the DUMP dipole chamber in production (ZM), no copper coating
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FL1IMOD1

Status of Components

* Chicane Dipole Magnets Mo ;
« FL1CH1 (TDK): In fabrication: delivery date Jan/Feb 25, magn./transfer measuement
« FL1CH2 (TDI): In fabrication: delivery end Jan 25, magn./transfer measuement
* Chicane Vacuum Chambers
o FL1CH1: 2 mm (sheet width) chambers: next step: welding of 8 flanges
o FL1CH2:
« Chamber for laser beam line: vacuum leak (re-brazing)
« 2 mm (sheet width) chambers: next step: welding of 4 flanges
« 4 mm (sheet width) chambers: last step: copper plating
« Mirror chambers LEIKA1 / LAUKA1-LEIKA2 : delivered
« Next steps: transfer measurement, clean room assembly
. Movers: CO, cleaning of bellow at MSL (J. Ziegler)
» Two Intersections (Type ISMA/B)
* Pre-assembled, transfer measurement and RFI
* (1 bellow has vacuum leak => resoldering at MKS)
e Supports
« Mechanical design of supports on-going
(many constraints due to high density of parts)
« Undulator (planar U84)
« see presentation by K. Goetze
« SEED laser beamline:

* see presentation by T. Lang
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FL1IMOD1

FL1CH1

vacuum leak:
re-brazing of flange



FL1MOD?2 I s

Link to FL1IMOD2

FL1CH3
| ISMB

LAUKA2 | - v ) |

e-beam
T SEED2
Status: E = =4
« Chicane Vacuum Chambers
o FL1CH3: 2 mm (sheet width) chambers: next step: welding of 12 flanges
« Chicane Dipole Magnets
o« FL1CH3 (TDJ): assembled with new pole shoes
« Next step: magnetic and transfer measurement
« Undulator (planar U84)
» see presentation by K. Goetze
« SEED laser beamline (not shown above):
* see presentation by T. Lang
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https://confluence.desy.de/display/FLM/FL1MOD2

e

FL1RADI FL1RADI +'FLlBURN
Link to FL1RADI

FL1IUA3 FL1UA3

FL1UA3

FL1UA3 FL1UA3

Status:
« Vacuum parts: RFI

« Radiators:
« 3 PRN-2 undulators: magnetic structure remeasured and refurbished => RFI
« 6 new APPLE3 type undulators (FL1UA3, 2.5m long)
« => see presentation by K. Goetze

« 12 Intersections ISRA/B/C/D (600 mm):
» Girders with vacuum parts (incl. BPM) pre-assembled and transfer measured => RFlI
« EASy Movers: tested => RFI
* Quadrupoles TQG70 => transfer measurement
* Phase shifters (FS-US) pre-assembled => RFI
» Steerers => pre-assembly at FS-US
« => Test assembly of a full girder planned for mid November
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https://confluence.desy.de/display/FLM/FL1RADI

FL1IDUMP T

Link to FL1IDUMP

« Beam Dump has been taken out
« Spare dump to be installed

Status: Slow but steady progress due to lowest priority

» Last section to be reviewed (lowest priority)

» Supports to be designed and manufactured

« All vacuum parts RFI apart from TDC dipole chamber
» stillin fabrication (... shall not become critical)
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https://confluence.desy.de/display/FLM/FL1DUMP

Outlook

From preparation to installation ...

- - - o g— - o~ — - o yow. - o P =

ik ] 1 I | 1 J

- ! ! | | Y
p FL1RADT FL1PARC  FLILOLA FL1IRADI + FL1IBURN FLIMOD2 FL1MOD1 FL1DIAG

-
»
"
]
i
'
]
]

FL1DUM

et Wz 25 spr2s Mai‘25 w2 hug'2s
Vo v Task Name * Dsuee Anfang - Ende - = 3w # o w 2 o w2 ) 3 : 1w ® e @ ® w | a 5 oo
196 | = [ +0iAG section 324 Mon17.02.25 Donoz0a2s : N (I I I 1 NI | | | | | | |
AL Install , magnets, collimator, with survey mark 5d Mon 17.02.25 Fre 21.02.25
200 - Survey/Adjust 2d Mon 24.02.25 Die 25.02.25 C o u rte Sy Of O L R aS m u Sse n
2014 = Prepare vacuum installations (open magnets etc.) 2d Mit26.02.25 Don27.02.25 i MEA4:MVS
. . . wm = Vacuum installation 10d  Fre280225 Donl13.0325 3 L MVs
F L 1 b eam I Ine assem b I & NS t al I atl on: w| = Final Survey/Adjustment o DIAG secion 20 Frels0325  Mon17.0825 - oo MER2
y . 204 - Prepare and connect local cables, connect water 5d  Fre14.0325 Don20.0325 T MKk2
w4 = Install and test electran beam diagnostics 10d Fre21.03.25 Don03.0425 & T MDIEMSK
206 = 4MOD1 & MOD2 Section, Seed laser bearmline 260d Diell06.24  Fre27.06.25
H . H H 07 (4 = Install magnet supports, magnets, components with survey marks 154 Mon1002.25 Fre28.02.25 ¥
Time schedule: first assumption 2l e i v :
" 213 = MOD2 Saction 2d  Mon10.0225 Die11.02.25 mn
216 - Survey/Adjust all remaining components 3d  MonD30325 Mit05.03.25 i MEAZ
j Start - O 6 F e b 2 5 27 - Install mirrer and screen chambers (if not done earlier) sd Don 06.02.25  Mit 12.02.25 |
- 218 - Survey mirror and screen chambers (if not done earfier) s5d Don 13.02.25  Mit 19.02.25 Jrm mMEAZ
219 = P u [ 15 etc.) 1d  Don0R03.25 Don06.0L25 & T MEASMVS
M H M 20§ = Vacuum Instaliation (Incl. Undulator vacuum chambers) 10d  Fre07.0325 Don200325 : Tl MVS
= sequential installation (DIAG to DUMP e T e 5 tasan posas | 7 pongans
22 - Final Survey/Adjustment of MOD1 & MOD2 section 3d Mit26.03.25 Fre28.03.25 T MEAZ
223 - Install and connect seed laser beamline in FLL tunnel 15d  Don13.02.25 Mit05.03.25 i
24 - install optical tables in FL1 tunnel 3d  Don06.03.25 Men 100325 : i
25 = install power cabling for optical tables in FLL tunnel 3d  Die1l03.25 Don13.0325 : -
. . . . 22 = Install seeding diagnostics (on optical tables) 10d  Frel40325  Don27.0325 T— ] i
H I I fI b I h d I - - Prepare and connect local cables, conneet water 03 Mon3105% Fretioass | oz
owever, Wil require riexipie re-scneauling Bl = | e 04 Moouois umos | =
229 - Alignment and commissioning of seed laser beamline 25d  Mon 14.04.25 Mit 21.05.25 ’_
- 1 230 - Technical commissioning MOD section and seed laser beamlir 40d  Mit30.04.25  Fre27.06.25 )’
= Avai |ab|||ty of components | T B itk papas
246 = 4RADI + BURN + LOLA section 107d Fre14.0225  Men2107.25 f 1
- . . . ui§ = pports, magnets, i ions, LOLA, with survey marks 10d Fre14.02.25 Don27.02.25 v MEA4
= Coordination with other work in tunnel o, - by pmmms s TS
w0 § = » I tsetc) 14 Fre07.0325  Fre07.0325 T MEAgMYS
50§ = Vacuum installation (incl. undulator vacuum chambers) 204 Mon1003.25 Fre0d04.25 T MVS
251 - Survey/Adjustment of Undulator vacuum chambers sd Mon 07.04.25 Fre11.04.25 Tomn MEAZ
b Install 3 old Xseed undulators 4d  Mon140425 Donl7.0425 T MEALMEAS
- LOLA: Connect LOLA waveguides 10d Fre07.03.25 Don20.0325 —
. . - Install APPLE undulators 8d  Mon14.04.25 Fre25.04.25 T MEA4MEAS
: S u bJ e Ct fo r n ext p ro g re S S reVI eW 255 - Final Survey/Adjustment of RADI/BURN/LOLA section 8d Mon 28.04.25 Don08.05.25 T MEAZ
56 = BURN+LOLA: Prepare and connect local cables, connect water 10d  Fre07.0335 Don20.03.25 -
. % (§ = BURN+LOLA: Install and test e-beam diagnostics 10d  Fre21.0325  Don03.04.25
m e et I n 258 - RADI: Prepare local eables and water (i 10d  Fre07.0325  Don20.03.25 - - - -
g 259 - RADI: Install and test e-beam diagnostics 10d  Fre09.0525 Don22.05.25 T MDEMSK
260 = RADI: Install and test undulator controls 10d  Fre09.0525 Don2205.25 3 —
261 - Technical commissioning 4a0d  Fre 23.05.25 Men 21.07.25 -
262 - 4 PARC + RADT + DUMP section 81d  Die25.03.25 Die 22.07.25 T 1
263 = Install supports and stones + THz undulator and Dump dipole 5d  Die25.03.25 Mon3L03.25 i MEASMERS BAU12
264 = Install magnets, campanents with survey marks 5d  Die01.04.25 Mon07.04.35 . T MEA4MEAS
265 - Survey/Adjust 2d Die 08.04.25 Mit09.04.25 T MEAZ
266 - Prepare vacuum installations (open magnets etc.) 1d Don 10.04.25 Don 10.04.25 7 MEA4
267 hd Vacuum installation 5d  Frell0425  Donl7.0425 T MVS
268 - Final Survey/Adjustment of PARC & RADT & DUMP section 1d  Die2204325 Don240425 T MEAZ
269 - Prepare and connect local cables, connect water 10d  Fre 25.04.25 Fre 09.05.25
- .
< »

Start: 06 Feb 25 03 Aug 25
(> Install mirror chambers) End of shutdown

DESY. | FLASH2020+ Progress Review 18.10.2024, Ch. Gerth Page 10



FLIMOD1 F

Assembly strategy

FL1CH2 )
: A \ ISMB Undulator (U84)  ISMA o (EE
& i Y —— SEED1
LAUKAL/LEIKA2 | Y | - ot f“i%""‘?‘ml SEED2
& N— LEIKAL
. e-beam
- 4_
\ ;
|
FL1CH1
For assembly of FLIMOD1 and FL1MODZ2 a more detailed installation schedule / workflow is required:
* Many groups are involved (M and FS)
* Many interfaces / overlap of e-beamlines (FL2 not shown) and both SEED laser beamlines
« Many components only hard to access after installation of others (many parts are not shown above)
« Cabling work, access during technical commissioning (movers (e.g. position switches), cameras, ...)
« survey (visibility of fiducials)
« ’Late in-vacuum components” require local clean room
Page 11
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Summary / Outlook

FL1 Beamline Installation

« Sections: Most sections are RFlI except for Seeding (MOD1/2) and DUMP section

« Vacuum Parts (smooth workflow from ZM to MVS)
« Almost all parts are RFI except for chicane chambers (and TDC chamber)
 Remaining steps:
« Welding of flanges: shortage of man power
« Copper plating: last fabrication step at external company

 Magnets
« Almost all magnets to be re-used except for chicane dipoles
« So far, delivery / RFI dates not delayed
« TDK/TDI: In fabrication (delivery date Jan 25, Feb 25 RFI — reflected in schedule)
« TDJ: assembled with new pole shoes — reflected in schedule

* Undulators
« See next presentation by K. Goetze

« Outlook
 Still: All vacuum components in time according to assembly and installation schedule (start 06 Feb 25)
* Nevertheless, flexible adjustment of installation schedule according to availability
« Complex FLIMOD1/2 sections require more detailed planning of workflow
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Contact

DESY. Deutsches Christopher Gerth
Elektronen-Synchrotron

christopher.gerth@dsesy.de
www.desy.de +49 40 8998 4841



