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Tuning Results: Phase Difference well within Tolerance
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Undulator System Key Components

m RF BPM m Undulator Vacuum Chamber

= 1 micron Resolution spec met: "
(09/27/07) < 0.6 micron Machining tests successful

= Long term drift spec for 1 hour = Dimensional tolerance met

spec met » Polishing tolerance met
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» 1 hour temperature stability spec
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= 24 hour temperature stability spec
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Undulator Alignment Diagnostics System

One micrometer stabity 25" = WPM & HLS will operate as one

Thermally driven: @K Alignment QiagnOStiC §y$tem, ADS

15 micrometer { K
1 9 @A/> WPM measures:
5 I X & Y- Positions relative to two stretched wires

= | — HLS measures:
o= o ﬁ:/ Y - Positions relative to the water surface
E | hn D |
= | 0 07 | Common Task:
T m B X &Y Positon monitoring of U-Segments
B Resolution: < Micrometer
F Data rate: Every few minutes
B Operation: Continously, no drifts
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Undulator supports
Installed in the tunnel

64 pedestals installed,
26 aligned
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X-ray front end

¥ Front end X-ray optics being assembled

% All mirrors ordered: soft X-ray mirror figure meets spec

" Most diagnostics under assembly at LLNL
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Design and typical electron beam parameters @ 0.25 nC

Parameter symbol design measured unit
Final linac ¢~ energy me* 43-1306 43-136 GeV
Bunch charge O 1 0.25 nC
Final bunch length (rms) T, 0.02 0.01 mim
Final peak current Ly 34 2=2.5 kA
Final slice energy spread (rms) og/E, 0.01 - %
Projected x emittance (linac) et 1.3 1.2-16 um
Projected v emittance (linac) ’;/gﬂv 1.5 08-1.2 um
Single bunch rep. rate f 120 10 -30 Hz
Final rel. energy jitter (rms) ofE 0.1 0.03 %
Final timing jitter (rms) c, 120 50 fs
Bunch charge jitter oy N 2 I3 %
Hor. pointing jitter (rms) (e, 10 10-15 %
Peak current jitter af 12 9 %

25 June 2008 John N. Galayda

EPAC 2008 - Status of the LCLS

galayda@slac.stanford.edu




_Il; \:__IC S" Stanford Linear Accelerator Center
Estimated 2009 FEL Performance
Parameter symbol 15 A FEL 5 AFEL units
Electron energy E, 43 1.3 GeV
Single bunch rep. rate of 30 30 Hz
Normm. rms ennttance Y&, 12-2 12-2 A
Peak cuirent L, 2 2.5 kA
Photon energy Zc 0.84 25 keV
FEL power gam length Lg 16-2.1 25-35 m
FEL fundamental power P 6-9 8-13 GW
Rel. FEL bandwidth (FWHM) A/ @ 03 0.2 %
Photon pulse duration (FWHM) At 100 S0 ts
Energy per pulse Egr; 06-09 0.6-1 ml
Number of photons/0.1%-BW N, 16-23 08-1.3 1012
Peak brightness (0.1%-BW/s/mmmmurad=) B, 3-4 16-26 1031
Average brightness (at 30 Hz) B, 08-1.2 4-6 1020
Relative power m 3¢ harmonic Vo) =] ~1 %
Relative power m 53 harmonic BB, -0.1 0.1 %
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Laser Spatial and Temporal Shaping ‘
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Laser Spatial and Temporal Shaping
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Laser Spatial and Temporal Shaping
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RF Gun Installed in March 2007
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Slice Emittance at 135 MeV
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Emittance Near End of Linac Over Long Weekend
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X-Band RF (11.4 GHz) and BC1 Chicane

BPM for energy feedback (20 #m resolution)
. collimatol Offset: O to 260 mm
BPM

b
P motor controlled Y
/ "
P translation stage S

RF deflector OFF RF deflector ON Deflector ON & X-band ON

energy chirp only energy chirp & X-band correction

RF deflector / .
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after BC1 measured

_"- ! i k_‘L Stanford Linear Accelerator Center
LIRS o
200 T .
o | o T 03 8T I BPM-Measured CSR Energy
|~ Elegant, init. 750 1 m, phase-0.4 | &
- (1 Loss in BC1 at 0.25 nC
= )
g (compares well with tracking)
_:; 100}
E 80 1 BPM
= 60 = . : Bunch length L1S : l | 2. S " n
40, *Pis mea;::; iﬁ; BC1 BC2 TCAV =~ ™ Bsy
20 trahsverss RE | (250 MeV) OFF (5.0 GeV) (14 GeV)
Y —=0 28 -26 24 22 20
] L18 phase (deg) /| A Phase shift of —0.4 deg is added to the Elegant curves
| — e, e , 2z
0 meas,03-23-222306, x+0.11] Y. Ding, Z. Huang
0.45 <1 meas,03-23-195110, x+0.11
5.4k / II —elegant simu., phase-0.4 |
' H | CSR energy loss
0.35 j '|l

0.3

0.2

BPM (x} position (mm)

.05 30

28

Elegant

wad I|
0.25: \

IIII

0.15! "II[ |
A
0.1+ I .
0.05! fﬁ’/ Fi _};ﬁ___ .

|

with BPM-

26 24 22 20
L1S phase (deg)

Chicane Bend i

25 June 2008

EPAC 2008 - Status of the LCLS

John N. Galayda

galayda@slac.stanford.edu




{ g™
I . I k Stanford Linear Accelerator Center

I 2 e~ i

Hor. CSR Emittance Growth after BC1 (250 MeV, 0.25 nC)
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Hor. CSR Emittance Growth after BC1 (250 MeV, 0.25 nC)
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Hor. CSR Emlttance Growth after BC1 (250 MeV, 0.25 nC)
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Hor. CSR Emlttance Growth after BC1 (250 MeV, 0. 25 nC)
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Hor. CSR Emittance Growth after BC1 (250 MeV, 0.25 nC)
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Bunch Compression Measured after BCZ (0 25 nC)
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Normalized phase space centroid jitter after BC1 (~4% of rms beam size)
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Bunch Compression Measured after BC2 (O 25 nC)
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L\~ L—"Measuring Bunch Arrival Time Jitter
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FAR EXPERIMENTAL HALL 14 January 2008

SSRL/LCLS User Meeting in Far Hall 10/2008
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