%%
$




= experimental
E hall

-~

rf, laboratories, workshops laser lab

'y |

50

— ORS — sFLASH ———
undulators undulators

FLASH tunnel ~——SASE
undulators

Sro N T

beam —»




=
-

- experimental
rf, laboratories, workshops laser lab E hall

&/
50

+— ORS — SFLASH ———

FLASH tunnel ~——SASE
undulators undulators

undulators

B ¢ rtiam "

beam —»




Laser Os1 OS2




Laseg
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1-D patrticle tracking
With Matlab
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Streak camera+ ORS+
Laser Spectrometer XUV diode
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“B integral” B= 2/_,0 n2 (Z)dZ

Nonlinear phase shift
Should be <1
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“B integral”
Nonlinear phase shift
Should be <1
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“B integral” 2p
Nonlinear phase shift B e n2 (Z)dZ
Should be <1 /
2" 1”
5 mm thick 1 mm thick
Fused Silica Crystalline Quartz

Air HV (10 mbar) UHV (10-° mbar)
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~5 m to 1st
ORS undulator

N

13 mto
compressor

%
Imm window

Crystalline quartz
Or CaF,




H#
Y rotation X tilt Y rotation
base Stage Rotatlon base

-21 mm clear aperture
-Mechanics from Standa
-Crystals from EKSMA
-Arrives in September
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Laser;
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Before After

Large-scale distortions => Adaptive optics

< 9%

Lovely beam
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Microscopic distortions =>Spatial filter

W

-

Dielectric conical filtering hole at diffraction limit
-50% losses
-intensity jitter increases due to pointing jitter
-pointing jitter -> fast steering feedback
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e 10 mm waist in tripler
e 700 um waist in between undulators

( D =16 mm FWHM

Window 27m back

D =10 mm FWHM
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D=6.5mm FWHM
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Window 7m back

Waist between
ORS undulators
D =700 um FWHM
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Laser.
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=270 nm P=6GW

Laser;

R=580um

E/E<4*1073

n=-10..10
n=-1
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=270 nm P=6GW

Laser;

R=580um
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=270 nm P=6GW

Laser;

Rc=538um

E/E<4*1073

n=-10..10
n=-1
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=270 nm P=6GW

Laser;

Rc=538um

E/E<4*1073
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Bend Magnet
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1-D macro bunch
In first chicane

My
Sy & 40//V
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1-D micro bunch
In last chicane

My
S IS 40//V
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zy R53

first ORS chicane second ORS chicane

z [m]



[m/m],[m/rad]

0.06

0.04

0.02¢

350 go# Tt
00

first ORS chicane

second ORS chicane

0.02;

0.015/

0.01;

0.005¢

[m/m],[m/rad]

-0.005;

-0.01

Z [m]

Magnetic field of first chicane must be tuned to within 0.05%
Magnetic field of second chicane must be tuned to within 0.20%



% 7.+

ORS EEHG wakes are same magnitude as FLASH Il wakes for 20" harmonic scheme

CSRtrack/Elegant=> 50% reduction in bunching

Interpretation?
R53, R54 leakage or something else?

Plot from Deng
FEL beam dynamics seminar
Dec 06
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Bunching at 19th Harmonic

0.14

0.12!
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Sensitivity of Bunching to e-Beam Energy

— tracking
--e--n=-1

0 5
e-Beam Energy Change [%)]




PAC’11 (New York) ®



Lower bunching factor
Lower peak current
Lower phase sensitivity

150 keV
350 keV
550 keV




Lower bunching factor
Lower peak current
Lower phase sensitivity

150 keV
350 keV
550 keV
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All seeding schemes
Same rule?
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Sensitivity of Bunching to Laser Power
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0.1

Bunching at 19th Harmonic

— tracking
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Laseré

=270 nm
BW =10 nm

N _\_/_\_/_>
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Bandwidth of bunching <5% > bandwidth of undulator radiation 1%
=>
Only.a slice of the beam lases




Form factor in visible is ~0.01
BUT!
Structures smaller than 600 nm are smeared out in dogleg

Imag.e courtesy of H. Schlarb via S. Wesch :



Through the first )sFLASH undulators

lea=2-5 KA
lea=2-5 KA
lea=2-5 KA
............. Ipeak:2'5 kA

=250 keV (rms)
£=1000 keV (rms)
£=2000 keV (rms)
=250 keV (rms)
£=1000 keV (rms)
=2000 keV (rms)

bunching=0.05
bunching=0.05
bunching=0.05
bunching=0.10
bunching=0.10
bunching=0.10



Through the first )sFLASH undulators

lpeak=2.5 KA £=1000 keV (rms) bunching=0.05
lpeak=1.5 KA £=1000 keV (rms) bunching=0.05
------------- lpeak=2.5 KA £=1000 keV (rms) bunching=0.10
------------- lpeak=1.5 KA £=1000 keV (rms) bunching=0.10










E E 34 harmonic
i «l/[/[I[HIm»
) ~150 fs i

<>
30 fs Seeded Seeded
14 nm 4.7 nm

N\

“fresh bunch”
chicane
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For 1GeV beam energy

Plot courtesy of Delsim-Hashimi



