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D ESY 21. September 2007
TELEGRAMM

Design-Strahlenergie flir FLASH erreicht!
Elektronenstrahl mit 6 Modulen erstmals auf 1 GeV beschleunigt

FLASH Reaches Design Beam Energy!
Electron beam accelerated to 1 GeV with 6 moduleg for the firet time

Der Durchbruch passierte
wieder in einer Nacht-
schicht, genauer am
21.9.2007, um 0:57 Uhr.
Cheses Mal ging ez um
das Erreichen der geplan-
ten maximalen Strahlen-
ergie. _Ziel: Betriecb mit
héichster Energie — Ergeb-
nis: 1 GeV Energie !
Gemessenes Spektrum
der spontanen Emission:
~ 8,3 nm", so der Eintrag

Das Team im Kontrollraum

beobachtete im Wellen-

l&ngenspektrum der im FLASH-Undulator
spontan erzeugten Strahlung zum ersten Mal
eine Uberhéhung im Bereich von 6 Mano-
metern. Damit ist der Nachweis erbracht,
dass alle sechs Beschleunigermoedule - eins
wurde in der vergangenen Wartungspause
neu ingtalliert, ein zweites ausgstauscht —
funktionieren und die Elektronenpakete wie ge-
plant auf eine Energie von 1 Giga-Elektronen-

‘Wahrend der letrten Wartungspause: Einbau des
- - Eeschlsunigermaduls Mr. 6 In den FLAZH-Tunnel. N
im elektronischen Logbuch. During the last shutdown: nstabation of accelerator electronic FDQDDOK
madule no. & in the FLASH tunnel

As usual, the breakthrough
was achieved during a
night shift, to be precise:
on September 21 at 0:57
a.m. Thig time, the aim
was to reach the planneg
maximum beam energy.
“Goal: Opsration to maxi-
8 mum energy—Achieve-
ments: 1 GeV!! Spectrum
of spontaneous emission
measured: ~ 6.3 nm,”
reads the entry in the

For the first time, the team

in the control room ob-
served a peak around 6 nanometers in the
wavelength spectrum of the spontaneous
radiation generated in the FLASH undulator.
This is the proof that all six accelerator mod-
ules —one of which was newly installed dur-
ing the previous shutdown, a second ong
replaced—are working as planned and accel-
erating the electron bunches to an energy of
1 gigaelectronvolt (GeV). The measurement of

DESY
TELEGRAMM

8. Oktober 2007

Wellenlangen-Weltrekord bei FLASH: 6,5 Nanometer!
Geplanter Dezignwert fiir die Lazerblitze erzielt

Wavelength World Record at FLASH: 6.5 Nanhometers!
Design value for lazer flaches reached

Zwei Wochen nach dem Er-
reichen der maximalen
Strahlenergie von 1 Giga-
elektronenvolt kam aus
dem Kontrollraum die
Meldung: .Am 4. Oktober
haben wir in den Abend-
stunden zum ersten Mal
bei FLASH das Lasen bei
einer Wellenldngen von

7 Manometern (nm) becb-
achtet.” Schon 24 Stunden
spéter gelang es dem
FLASH-Team, den fir die
Anlage geplanten Design-
wert von 6,3 nm zu erzie-
len. Die in den sechs
supraletenden Modulen
auf sine Energie von 986
Megaelekironenvolt be-
schleunigten Elektronen-
pakete zeigten bei ihrem
Flug durch den Undulator
nun auch bei dieser hohen
Energie das gewlnschte
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Piot und Zahien f0r Exparten:

Das Wellsnangsnapekirum oel 8,5 nm. Zahl der
Bunchs: 2 - Apsriur: 3 mm - Websnlgngs: 8,523 nm
- Bandbreite: 0,0266 nm rms)

Plot and numbers for axperts:

the wavelength specfrum st 6.5 nm. Number of
bunches: 2 - aparture: 3 mm - wavelangth: 5.523 nm
- bandwigth: 0.0266 nm (rms)

Two weeks after the maxi-
mum beam anargy of T giga-
elgctronvolt was reached,
the control room announ-
ced another milestone: “0On
the evening of October 4,
wa ohserved lasing at a
wavelength of 7 nanometars
{nm) at FLASH for the first
time."” Oniy 24 hours later,
the FLASH feam achisved
the facility's design value of
6.5 nm. In FLASH, the alac-
trons are accelerated to an
energy of 386 megaelectron-
volts in six superconducting
modules. On their fiight
through the undulatar, the
electrons now demansirat-
ad the desired behavior also
at this high energy: the spon-
taneous radiation they emit
ampiified itself to form the
dasired frea-eleciron laser
radiation pulsas (SASE-FEL).

Upgrade and commissioning of FLASH successful
thanks to hard work by the whole TTF/FLASH team

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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 Shutdown started, as scheduled, March-26, 7 am
« Main hardware work

— Modules

* replacement of Module 3* by Module 7

 repair of tuners of Module 5

« install new Module 6 (including cabling and waveguides)
— REF-stations

» preparation of Kly / Mod 4 + waveguide distribution for
operation of three modules by one RF-station (+LLRF)

» pulsed power cables tests of Kly 5 in ‘Anbau’ and
modulator in Hall 2

— New design for the gun section
* RF gun moved 30 cm downstream
— Installation of optical replica synthesizer
— Installation of IR undulator and beam line
— Replacement of 4 OTR stations by OTR+WS stations
— Change of D7TECOL dipole vacuum chamber
— Installation of BPM to BC3 dispersive section
— SR radiation port and THz diagnostics (BC3)
— Photon diagnostics: New MCP detector
— Second injector laser

Katja Honkavaara, FLASH Seminar, 16.10. 2007




B Module transports ettt

“or in Hamburg

« Warm up: March-26 — April-2 (one week)

« Module 5 disconnected and transported (Apr-20) to the tuner repair
« Module 3* disconnected and transported out of the tunnel (May-11)
« Module 7 transported into the tunnel (May-15) — ACC3

« Module 6 transported into the tunnel (May-22)

« Repaired Module 5 transported into the tunnel (July-12)

ol A - ) \ lv‘l.:'l I
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* New design for the GUN section between RE g
— new diagnostic cross (wakefields reduced, Tefl 1
— easier alignment of elements |
— RF gun on rails (similar to cathode system)

— RF gun moved upstream by 30 cm 1|
— increased efficiency of the dark current collimator="

* place for a dark current kicker reserved (not yet mstalled)
— work on the laser beamline
— improved diagnostics

* new camera set-ups: 2GUN and 3GUN with two optical magnifications,
|mnrn\/nd set- up of IDUMP

I S/ EVER

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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* Infra-red undulator

— IR undulator installed in the beam line between the last undulator module
and the dump dipole

— Motivation: pump and probe experiments, electron beam diagnostics
* Infra-red beam line

—Beam-line, including diagnostics devices, installed to transport IR radiation to
the experimental hall

First commissioning results — FLASH seminar 30.10.2007 (O.Grimm and M.Gensch)
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3123,; in Hamburg
* |nstalled in the section between the collimator and the undulator
* Motivation: measurement of longitudinal bunch profile with fs resolution

» Optical Replica set-up consists of
— seed laser (outside tunnel in the new laser hut) and a laser beam line
— two undulators + a chicane of four steerers
— grenouille/FROG to translate electron bunch shape into optical pulse
— diagnostics: two OTR stations + optical set-ups on optical tables

First commissioning results — FLASH seminar 20.11.2007 (V.Ziemann and G.Angelova)
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4 OTR monitors in the section between
collimator and undulator replaced by
OTR+WS monitors

— motivation: non-destructive beam profile and
emittance measurements in SEED section
complementary to OTR measurements

— wire scanners old devices from other
accelerators at DESY

— set-ups similar as in the DBC2 section
* Optical set-ups of OTR monitors re-aligned
« Commissioning of WS on-going
« First comparison measurement between T

OTR and WS profiles shows a good 2
agreement

—— WS SSEED.VERT (rms = 166.5 +- 9.8)
—— OTR 58EED (rms = 175.0+-4.0 um)

intensity [a.u

0
position [mm]

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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e Commissioning July — August 2007 |1l

in Hamburg

 Shutdown finished and the tunnel closed, as scheduled,
Monday July-2, 2007

« Status in the beginning of July
— most of the (large) installation work finished
— vacuum + cryo work on the modules in the tunnel still on-going
— module 5 not yet mounted into the tunnel

« Commissioning tasks
— RF gun and GUN section
— magnets
— accelerator modules including RF and LLRF

— establish stable electron beam operation through the linac before
scheduled accelerator studies

— establish lasing
— reach design goals: 1 GeV beam energy and 6.5 nm lasing

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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* During the shutdown: RF gun vented, mounted onto the rails, and moved
30 cm downstream

 Hardware installations in the GUN section finished in time
— vacuum closed and pumped down by the end of June

« First RF to the gun in Monday July 2 (as scheduled)

« RF-conditioning smooth in the following two weeks (KW 27-28)
— conditioning mainly during nights and weekends

* RF-gun conditioned up to 3.4 MW /900 us

« First photo-electrons: July 6
— after that conditioning and a work on the laser beam line continued

« Standard electron beam operation: July 23 —

 New laser system not ready in time — old laser used

— problem: new timer modules introduced after the laser (successfully) installed
— second laser and laser beam line need still to be commissioned

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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Commissioning of GUN section il

« Diagnostics commissioned in July: camera set-ups, steerers, BPMs

« Beam based alignment of the RF gun

— alignment of the laser beam on the cathode

— several shifts scheduled for solenoid BBA in KW 31
» due to a broken solenoid mover, could not be performed as planned

 repair of the mover required several trials, including a change of the hardware
(electronics) and help from experts (Zeuthen)

» a system to measure the solenoid position is planned for the future

— solenoid movers in operation (hardware + software) in Aug-10
— solenoid BBA during a few shifts in the end of KW 32

» due to the delay, experts and time not available for BBA as planned
— alignment of laser on the cathode repeated in September

« Commissioning of the dark current collimator (September)

— first results: collimator cuts remarkably the dark current

* but: several corrections of the collimator position (horizontal and vertical) has been
required to allow beam transport through the collimator with only small corrections by
the gun section steerers

Results of recent Gun studies — FLASH seminar 06.11.2007 (J.-H.Han)

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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22 magnet power supplies exchanged during the shutdown — reduction of noise
— mostly replacing chopper power supplies by Heidbrook supplies

10 complete working days in a block was requested by MKK for magnet tests
— MST-test, interlock test, cable-magnet assignment, polarity checks, control adjustments
Magnet commissioning suffered from the (delayed) work in the tunnel
— requires ‘Magnetstromfreigabe’ — in conflict to work with an open tunnel
— magnet tests shifted several times, and divided to several blocks
— due to the reduced time: only the exchanged PS tested

Magnet polarities checked with a hall probe in the tunnel
— Polarity of a few (3-4) quadrupoles wrong — corrected

Cnld mannate nf tha naw mndiila A raMmMmicecinnad aftar t
\I\JIU |||us||\ll\.’ JI L v \ ] \WAWV | I TVVIU \ ] W1 L

Polarity of cold magnets, an
checked with beam
— Polarity of Q9ACC5 and Q9ACC6 wrong — corrected

Software, e.g. cycling procedure, updated to include the new/exchanged magnets
and power supplies

o
—

those warm magnets not reachable with a hall probe:

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« Status in July-2
— all modules, expect Module 5, installed in the tunnel
— cabling and waveguide installations of ACC6 on-going

* Module 5 finally installed end of KW 28 (July 12-13)

— Conflict: Tunnel open during daytime to prepare module installation in several
days in KW 27-28
— scheduled magnet tests (MKK) shifted several times
— scheduled reflected power tests (MHF-p) re-scheduled to August
« KW 29: Tunnel open, as scheduled, during daytime to complete hardware
work on the modules: cryo and vacuum installations, waveguides, cabling,
technical interlocks, rf-cable calibration
— work could not be finished in KW 29 — KW 30 tunnel still open (daytime)

— conflict with magnet tests
— conflict with scheduled beam studies in the gun section (done during nights)

Hardware work on modules finished in Friday July-27
— Ready for RF (warm coupler conditioning)

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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Warm coupler conditioning )
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« Couplers of the new modules (Module 6 and 7) conditioned at CMTS
— warm coupler conditioning time in the linac much reduced
« Scheduled: short conditioning period before the cool down
— to check that couplers are OK after the module transport

— could be done only when the module hardware work finished in the tunnel
— KW 31

« Conditioning of ACC4/5/6: Aug-1 to Aug-2 by MHF-SL (~ 30 hours)
— Problem: See next slide

« Conditioning of ACC2/3: Aug-3 to Aug-6 by MHF-SL (~ 55 hours)

— klystron 5 in Anbau and modulator in hall 2 (pulsed power cable)
— personnel interlock test required (Aug-3 morning)

« Conditioning of ACC1: Aug-3 to Aug-5 by FLASH operators
— nothing modified during the shutdown — conditioning ‘by hand’

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« ZZin Aug-3 morning (for an other purpose):
we found out that RF load (absorber) of ACC6
cavity 2 circulator has been over-heated

— has happened during the coupler conditioning
of ACC4/5/6

« Reason: Water cooling of ACC6 absorber was §
not running (valve closed); the lack of cooling
was not detected by the technical interlock
system, because the water interlock cable of

the new module 6 was bridged
— No interlock signal to the interlock box

« Absorber of ACC6/C2 circulator exchanged (Aug-3)

« Before continuing of the RF operation:
water cooling and functionality of water interlocks of all the modules
repaired and checked (Aug-3)

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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Module cool down FLASH

in Hamburg

Cool down started in Monday, Aug-6 at 3 pm
Modules at 2 K in Tuesday, Aug-14 at 1 am

Cool down: ~ 180 hours

— almost factor of two longer than during the cool down in March 2004
(~ 100 hours)

7% Plot_hist: TTF2.KRYO/EPICS_MKS1TTF/TM3STB1121_T/VALUE

[HE:I!JU spare->ACC2K.Jensch2 TTF2 _KRYO/EPICS_MKS1TTF/TM3STB1121_T/VALUE

250.
200,
150.

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« Started: Tuesday Aug-14 morning (as soon as modules were cold)

* Frequency measurement of each cavity with a network-analyzer in the
tunnel (except M6 which has cables out of the tunnel)
— cavity tuning to resonance (1.3 GHz) and loaded Q-adjustment (Q=3E6)

« ACC1, ACC2, ACC3: Aug-14 and Aug-15 (daytime)

— ACC1: C6 and C7 problem with tuner motors

» C6 problem solved

» motor of C7 has a short to ground inside the cryo module, and has to be driven by
a potential free motor control

« ACCG6: Aug-16 (daytime)
« ACC4 and ACCS5: Friday Aug-17 until 9 pm

— ACC5: Motors of C2,3,4,6,7 could not be started with their motor drivers

» a special driver required to pulse for a short time a higher than usual current to
give the motors an initial kick; after this, in all cases, the motors could be moved
with their normal drivers to resonance

» Total time required for module hardware installations, cool down,

conditioning, and cavity tuning underestimated

« Substantial amount of time saved by interleaving frequency tuning with
RF and beam operation (phase adjustment, beam studies)

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« RF to ACC1: Aug-15 afternoon
— first electron beam through BC2 only a few hours later
« Final LLRF adjustments of ACC1 in Aug-16 afternoon

— fine tuning of cavities, adjustments of probe signal levels, measurements of
loaded Q, cavity phase measurements with beam

ACC1 ready for standard beam operation: Thursday Aug-16 evening

Madulke 1

Info: online TP ed  Canera 2 o

Tool Box

RAW Irage
[) [E& Sbtraction ] (] [_%8 ¥ Seectrwn ] [ canera [ Tompe ]

[ [ Wistogras ] [] [ Reaian of Tnterest | Toalbas

Status DAtk
[ ] [

|

First beam at BC2: 16.8 at 02:28

a5 |magewincs: 307200 Vidth: 640 r.sfns| | Tining ||

Katja Honkavaara, FLASH Seminar, 16.10. 2007



HEL

e Cold conditioning of ACC2/3 et

DESY in Hamburg

Frequency measurements + cavity tuning of ACC2 and ACC3 finished
Aug-15 afternoon

— cold conditioning (15 hours)

— LLRF and phase adjustments started Aug-16 evening (next slide)

Measurement of power distribution between ACC2 and ACC3 (Aug-20)
— discrepancy between the measured power and the probe signal

— wrong calibration of the probe ACC3.C1 by factor of 2

— ACC3 conditioned only up to 130 kW (probe used as a reference)

Cold conditioning continued Aug 26-27 (28 hours)

Conditioned up to the pulse length of 500 us (rise time) + 800 us (flat top)
with the power level of ACC2.C5: 102 kW
ACC3.C1: 210 kW

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« RF to ACC2 and ACC3: Aug-16 evening
— measurement the phase between ACC2 and ACC3

— ~ 90 deg phase difference between the modules
— change of the waveguide length (in the tunnel) required

« Waveguide length changed (Aug-17 morning)
— phases re-measured with the beam in the afternoon

— difference ~ 180 deg: Correction to wrong direction!

» Waveguides re-corrected (Aug-18 morning)
— phase measured in the evening — OK

« LLRF adjustments (phases of individual cavities,

ACC2/3 ready for standard beam operation in Sunday Aug-19 morning
with full gradient after conditioning: Monday Aug-27

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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Initial situation: ~ 90 deg phase difference After 15t iteration: ~ 180 deg phase difference

Module 3

After 2nd jteration and LLRF adjustments

ED]

a7

ACC2 ACC3

Katja Honkavaara, FLASH Seminar, 16.10. 2007




T Cold conditioning ACC4/5/6 sl

in Hamburg

Frequency measurement + cavity tuning of ACC4, ACC5, Em
and ACCG finished Aug-17 evening

— cold conditioning until Aug-19 afternoon

— conditioning stopped due to spark at C7 of ACCG6

Problem with the coupler C7 investigated in Aug-20

— coupler waveguide disassembled: a broken solder
connection between the waveguide flange and the body
— coupler waveguide exchanged

Cold conditioning of ACC4/5/6 continued in KW 34, when ever possible;
completed parallel to ACC2/3 conditioning in Aug 26-27

Total cold conditioning time of ACC4/5/6: ~ 76 hours

Conditioned up to the pulse length of 500 us (rise time) + 800 us (flat top)
with the power level of ACC4.C1: 171 kW

ACC5.C2: 157 kW
ACC6.C1: 357 kW

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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« RFto ACC4, ACC5, and ACC6: Aug-20 evening
— measurement of the phase between the modules
— 120-150 deg difference between ACC4 and ACC5, phase of ACC4 and
ACCG6 almost equal

« Waveguide distribution (in the tunnel) corrected in Aug-21 morning
— phases re-measured in the evening
— phase difference between ACC4 and ACC5 ~ -130 deg; between ACCS5 and
ACCG6 ~ +100 deg

« Waveguide distribution re-corrected in Aug-22 morning
— phases re-measured in the evening
— ~ 60 deg difference between ACC4 and ACC5/6; phase of ACCS5 and ACC6

almost equal

« WG distribution corrected 3™ time in Aug-23 morning
— phases measured in the afternoon
— finally OK!

« Parallel to phase measurements: adjustments of phases of single cavities,
signal levels, and loaded Qs

ACCA4/5/6 ready for standard beam operation in Thursday Aug-23 midnight
with full gradient after conditioning: Monday Aug-27

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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Phase adjustment ACC4/5/6 et

in Hamburg

Moduiz 4

Moduiz €
50

Initial situation

Midui= 4

ACC5

After first iteration

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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After second iteration

Modukz &

ACC4 ACC5 ACC6

After third iteration and

Meduie 4
a3

»»= | LLRF adjustments

ACC5 ACC6

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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* A new waveguide distribution system used for ACC6
— foreseen for XFEL -

« System pre-adjusted in Hall 2 N

+ Power distribution and phase distribution s EFNmgs
for the individual cavities almost perfect EEEaEE .

- | = ACC6
Initial phase BN

distribution

.....
.......

Waveguide distribution ACC6

4 O dB 3.0dB 4.8 dB
(4.77) (6.0)

'rﬂr'rir'rir'r"r 1

b 1

P1! Q’I I:)2’ QZ P3! QS I:)4’ Q4
E;=25 MV/m E,=20 MV/m E,=33MV/m E,=33 MV/m

V. Katalev
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« First beam at BC2: Aug-16 at 02:30 am
— only a few hours after the first RF to ACC1
« First beam at BC3: Aug-17 at 01:20 am
— only a few hours after first RF to ACC2 and ACC3

* First beam to dump via by-pass (~750 MeV): Aug- 22 at 23:50
through undulator (50% transmission): Aug-23 at 06:30 am

— adjustments of ACC4/5/6 phase and LLRF settings were still on-going
« 800 MeV through undulator (full transmission): Aug-24 at 05:20 am
— only few hours after the final LLRF adjustments of module ACC4/5/6

« Beam operation through the linac established just in time for the
scheduled accelerator studies (Aug-27 — )

— Collaborators could performed their studies as scheduled

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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mage: 1 pixsl x-axis binning, bunchss), 56 729 n

er position, re, spon_GpSnm_30bunch_8s_17.TIF - Mons, 21

120

« ~970 MeV electron beam through the
undulator to the dump: Sep-9 evening

1 GeV beam energy reached for the first

200 400 600 800 1000 1200

time in the night Sep-18/19 -

Offset 24 5167, Amplituds: 55.7821, Cenfrec 6.3304, Width (rms) 0.07296

« 1 GeV energy confirmed by measuring the ol e
spectrum of the spontaneous radiation: %
Sep-21 at 2 am 7 s,

* Note: to reach 1 GeV, modules are tuned I NN
indiVidua”y to their IimitS Energy server display
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« First trial to establish lasing after the
shutdown (Sep-4/5) successful
— Lasing at ~13.5 nm (~6 ud average)
established within two shifts

* One week, starting Oct-2 after the
maintenance, scheduled for lasing at the
shortest possible wavelength
— lasing at 6.9 nm Oct-4 evening
— lasing at 6.5 nm Oct-5 afternoon

— Level ~ 1 ud (detectors not yet calibrated)

[ [0 Sulraction | ][ K ¥ Spectrum | [ cam

Canera
||| [ [_fistuaras | () [ Reaion of Dncerest | "‘0':"

o

Katja Honkavaara, FLASH Seminar, 16.10. 2007
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* Operation of FLASH successfully established after the shutdown

« Design goals of 1 GeV beam energy and lasing with 6.5 nm reached

« Start-up of electron beam operation delayed (only) by ~ 10 days in respect
to the schedule in the beginning of the shutdown
— delay mainly because more time than expected required for work on modules
« Commissioning time used effectively, especially during KW 33-34

— Morning shift: frequency measurements + cavity tuning (KW33)
or correction of the wave guide length between modules (KW 33/34)

— Afternoon shift: RF to modules, phase measurements + LLRF adjustments
— Night shift: electron beam operation

« Accelerator and FEL studies started as scheduled in Aug-27

° n. e 1'n t!‘\ﬂ ci‘ari'_l |p rlal::y’ not eno!l |gh t me for mac i

scheduled accelerator studies
— optimization injector set-up, diagnostics commissioning, beam optics, SASE
— required rescheduling of these tasks to September — October
— establishing lasing and maximum beam energy during contingency shifts
— lasing at 6.5 nm rescheduled to KW 40
—> beam optics studies in KW 41-42
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KW 42: Lasing with long bunch trains

KW 43-44: Miscellaneous studies

— Optical replica, IR undulator, LLRF, BPM, BAM, beam tilt, BBA, intra bunch train
feedback, energy server, change of wavelength

— Establishment of SASE operation for beam line commissioning

KW 45-47:. Photon beam line commissioning
— Stable SASE operation required

KW 48-51: FEL user experiments
KW 52-1: Maintenance

KW 2-6: Accelerator and FEL studies
— Submit your beam time requests before Nov-12, 2007

KW 7-10: FEL user experiments
KW 11-13: FEL studies

KW 14-17:. FEL user experiments
KW 18-20: Maintenance
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