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COMMISSIONING

hardware +
sub-systems

ISt beam
3 k.
weeks (bypass)
10 weeks FEL 30 nm
1 bunch
S weeks Saturation+
6-100 nm

cryogenics + vacuum + klystrons + interlocks + ..
RF cavities: gun + cold modules + LOLA
collimators + wirescanners + cameras + ...

laser ...

re-commissioning of gun + injector
setup cavity phases ACC2-5 = beam energy

commissioning of diagnostics

setup collimation
emittance measurements and optics matching
beam-based alignment in undulator section

commiss. of photon diag. with spon. emission

E e O

commissioning of FEL diagnostics
study of FEL beam, compression schemes, etc.
establish reproducible settings, etc.
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Beam energy at commissioning

undulator
length
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- \
445 MeV Beam energy

30 nm Photon wavelength
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445 MeV - 30 nm

Options: decided on 11.Dec.2002
- BC3 on/off

- velocity bunching
- spike (as in TTF1)




New 1ssues 1n operation:

1) Bypass

2) Undulator design

3) Diagnotics

4) High-level application software



1) Bypass operation:

* linac tuning:
 RF phases

«  orbit corrections, etc

*  measurements:
e  emittances

« longitudinal profile, etc

* commissioning of components
« diagnostics, etc

* non-FEL studies
e  cavity performance

*  material test experiments, etc

without risk to undulator modules



2) Undulator design (what is new):

« separate undulator-quadrupole structures
e variable quadrupole strengths for beam-based alignment

e quadrupoles on micromovers
« relaxed alignment required for undulator modules

* less number of BPMs required

e 3-wire positioning system



3) Diagnostics (what is new):

longitudinal profile:

LOLA (transverse deflecting cavity)
infrared undulator

streak camera in BC2

emittance measurements:

e two FODO sections with 4 screens/wirescanners
Q5DBC2 Q6DBC2 Q7DBC?  Q8DBC2  QODBC?2  Q10DBC?

SCREEN! SCREEN! SCREEN! SCREEN!
JDBC2 sDBC2 8DBC2 10DBCZ
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29 30 31 32 33 34 g 35

 undulator section with 7 wirescanners

phase monitors, etc.



4) High level application software:

Specifications, planning and pre-tests before commissioning

Status:
« FEL display (matlab): tested
e orbit correction: tested
« wire scanner (undulator): tested
 DAQ: project in preparation
« optics display + matching: in preparation

e emittance measurement: in preparation



On-line FEL display: tested with MCP signals
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Wirescanner test in PITZ: server + display tested:

=

Wirescanner control panel

|

wirescan: main window
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DAQ architecture

-

Event
Builder

dCache

Central
Server

Storage

K.Rehlich et al.



DAQ browser

Linac mode and status display 1. Select a time range
2. Set filters
3. Define channels to analyze
4. Activate a plot
* Time domain (bunches, macro pulses)
e FFT
® Correlations (a, b,.. as a function of x)
* Histograms
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PITZ status history:

a quick view to the status of PITZ + selection of time period

= PITZ status history 14
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Config file: | no configuration file

WalLUES | dipole magnet | ar | 16:00.07 03 0ctis 12:00.06 04/0ctis 20.0 haours a4

off

| i
forward mud# I

an

interlack

!

01:22.33

dipole magnel

personal interlock

04/0ct/03

— selected time period

21/5epi03 28/5epll3 0HDctinl 1280ctin3 19/0ctn3 28/0ctinl 02/MowiD3 08/Nowi03
[Sun) [Sun) Sun) Irun] [Sun) [Sun) [Sun) [Sun)
I I |
Time scale selection: |4 months ]| reset/update plot now |

scale ending ¥ now  or select time ’hnur:min’l 9:44 i’ and ’dawmnnthfyear’l 41242003 i’

begin] 13.20 2| [ 2a/ar2003 Z| end=[ a4 [ 1171072003 Zf dif=[1138 days start retrieve of data |
K. Abrahamyan, P.Castro '




Optics display (in BC2): 1n preparation

= GUI test B

EXIT
— data read from control system
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Thank you!

pedro.castro@desy.de
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