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X-Ray Free-Electron Laser

Update on Analysis and Simulations of Beam
Tilt Measurements in BC2
- Part 1 -
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XFEL Outline

X-Ray Free-Electron Laser

1. Introduction / Experimental Setup
2. On-crest operation

3. Bunch tilt measurements

23/04/2007 Beam Dynamics Seminar: Update on Bunch Tilt Measurements Christopher Gerth



L
-
]
&
=
>
0
©
O
p=
=
)
S
©
@)
nd
0p
—

X-Ray Free-Electron Laser

XFEL

Reference orbit for bend angle -20 deg.

Horizontal position of the electron beam is related to the beam energy

~ AE/E = 3%)

(x =10 mm

R, * AE/E

X =

At location of SR camera bunch appears as if ‘streaked horizontally’
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X-Ray Free-Electron Laser

XFEL 1) New SR Port and Camera .

Shutter +3
vo

Trigger
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Tool Box
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oolbox

Format_0, Mode_5: 640x480 Hono 8bpp

xel: 8 Height: 480 Frame: 857
307200 Width: 640 7.5 fps

Alignment Laser

18° bend angle

Movement of mirror and camera needs to be automated
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XFEL 1) Layout New SR port @"J

X-Ray Free-Electron Laser ___,I".

Fast MCP Detector (single bunch resolution)

ICCD Camera (single bunch
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XFEL 2) On-crest

X-Ray Free-Electron Laser
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XFEL 3) Tilt Measurement: Data Evaluation

X-Ray Free-Electron Laser
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http://ttfinfo.desy.de/TTFelog/data/2006/51/22.12_M/2006-12-22T12:14:58-00.JPG
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Step 2) Find region of interest
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Step 1) Find region of interest

Christopher Gerth

XFEL

X-Ray Free-Electron Laser

Step 3) Find slice centre

Step 4) Linear Fit of slice centers gives tilt
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Data Evaluation
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X-Ray Free-Electron Laser

XFEL

SR Camera BC2: Bunch tilt measurement 24-Jan-2007

Raw data

data points

Fit

Simulation by
Kirsten Hacker
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Bump in 9ACC1 [mm]
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X-Ray Free-Electron Laser

XFEL

SR Camera BC2: Bunch tilt measurement; # of slices: 19, Fit range: 5 - 15
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Measurement of

Bump in 9ACC1 [mm]

Christopher Gerth

23/04/2007 Beam Dynamics Seminar: Update on Bunch Tilt Measurements



—
=
©
—
O
S
@©
O
+—
c
O
&
&)
—
>
9]
®
Q
=
—~~
™

X-Ray Free-Electron Laser

XFEL

Trim coil H2BC2 used to steer the beam horizontally

BC2: tilt 8.2 mrad

13T070419-H2BC2,EST, SR Camera

2007-03-

of 8.2 mrad between
Trim Coil and Camera!

Linear fit
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X-Ray Free-Electron Laser

Bump: -2.2 mm

Pl
III
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Bump: 2.2 mm

XFEL 4) Tilt Measurement: Comparison with Simulation

80

100

120

140

Christopher Gerth



XFEL

X-Ray Free-Electron Laser
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