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High Brightness Machines
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Figure 1: Number of bunches (Q, = 1nC) at which Si foil (300 microns) is —Laser wire

below the stress limit (AT = 1230°). The energy is 1 GeV.
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Optical Diffraction Radiation (ODR)
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71 The charge goes into the hole without
touching the screen

1 The electromagnetic field of the moving
charge interacts with the metallic screen

1 No power is deposited on the screen

1 The angular distribution of the emerging
radiation is affected by the beam
transverse size, the angular spread and the

‘é’ .
position inside the slit s}

RN, YR SN S— I
1 Rectangular slit z

s | .

£ 03 T b

R, S .
P. Karataev et al., “Beam-Size Measurement with Optical s | g BE
Diffraction Radiation at KEK Accelerator Test Facility”, Phys. [ _ it ’i
Rev. Lett. 23, 244802 (2004) Ll e g """ ’Ei .i
0.0 1
-10 -5 0 5 10



Background noise

Mainly Synchrotron radiation, both
directly coming for bending magnets
and reflected from the vacuum chamber

walls

®  Experimental data

1.0 Simulation

0.8 1
0.6 1

0.4 -

Intensity [a.u.]

0.2 1

0.0

Angle [mrad]

E. Chiadroni et al.,

Non-intercepting electron beam transverse diagnostics with
optical diffraction radiation at the DESY FLASH facility
NIM B 266 (2008) 3789-3796



Two slits geometry (ODRI)
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Experiment @ FLASH
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FLASH is an excellent linac for this experiment:

o High energy up to 1 GeV

o1 Large number of bunches (up to 30) with high charge
(up to 1 nC)

o Frequency repetition 5 Hz

o1 Long collaboration history




Experimental Setup (2)
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Angular distribution (2)
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A divergence of about 320 Urad can be estimated from a quadrupole-scan emittance

measurement carried out under the same experimental conditions




Hardware evolution
1]

1 New design in the mover

Old screen holder New screen holder
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Intensity [A.U.]
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FLASH2 beamline

(part of SASE undulator section and section downstream)
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Status & Future plans

ODRI is in developing

ODRI dramatically reduce or eliminate the problem
of background

Asymmetric configuration resolves parameters
ambiguities

New measurements are foreseen to make a totally
non intercepting emittance measurement



Short and long term

Short term: improve the system, using two targets to
measure both horizontal and vertical emittance

Long term: use two stations to make the equivalent
of 4 screens monitor in a totally not intercepting
system



- Thank you for your attention



