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Diffraction Radiation production
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Advantages of ODR technique

= Non-invasive method
(no beam perturbation or target destruction)
* | nstantaneous emission
(quick measurements)
= Single shot acquisition
(no additional error from shot-by-shot instabilities)
= ~1-2mresolution isachievable

(Linear collider goal —10mm beam size with 1m
resolution)
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KEK — Accelerator Test Facility

Extraction Line

1.28 GeV Dampingring

N
£
© -
3 Lo
= = = = = = = = = =
:I O 0O 0 0o
D EERLE
o @ © @ [@ @ @ @ @ @
T T T TTTIITI T T T [ T 7 T T [T T T T T T T T T T T [ T [T T T [ T T T T T 7T I I |
o H U z 5 M T s [T o mr otz ez 3 [E Pl
I T T T T Y O A N ) N I ) A
[ O _ _ _ R === ===
L o—

1.28GeV S-band LINAC

Electron beam parameters

Maximum ener gy 1.28 GeV (g= 2500)

Vertical (1.5+0.25)" 10" mrad
Beam emittance  [Horjoontal (14+03)" 10°mrad
Vertical beam size (near the ODR tar get) sy < 10m
Horizontal beam size (near the ODR target) | s, < 100m
Bunch length ~8mm
Single-bunch population 1.2° 10"
Energy spread 0.08%
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Experimental layout
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Extraction line layout
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Beam size measurement using ODR from aflat dit
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Target — silicon wafer covered with gold

mm electron trajectory
) /

y /
0.26mm ),

5.0 mm
7.0 mm
N

N

Silicon wafer covered with Gold
- average roughness 20nm
- aver age flatness < 100nm

0.5 mm

L 0 ] Sk - silicon thickness 0.3mm
- edge uniformity 1-2mm
“ 9mm - gold thickness 1mm
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Method for the beam size measur ement
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Beam size measur ement

Correlation between the ODR
(black points) and two wire
scanners installed upstream (red
points) and downstream (green
points) thetarget.
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Correlation between the the ODR
and the beam size measured with
10mm tungsten wire installed in the
target chamber at the same position
as the target. The black line
representsa 45 degreeline.
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Single shot OTR and ODR measur ement
without the polarizer

OTR ODR

Optical filter | =550+20nm
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ODR Interferencefor

micron beam size diagnostics

tar get

lens detector
r(x,h)
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Dependence of the ODR intensity vs. target position
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A method for the beam size measur ement

ODR interference pattern that
could be observed with a CCD
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Modified experimental layout

to begm dump
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Target to ICCD distance = 1.9m
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a, = 420mm
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M easur ements with photomultiplier
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M easurementsof OTR with ICCD
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The beam current wasincreased to 5 109 e/pulse
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Summary

*a new method for micron beam size diagnostics using
Inter ference properties of diffraction radiation was developed and
tested at the ATF extraction line

* the periodic behavior of the ODR pattern as a function of the
target position was confirmed

» a single shot ODR measurementswith |CCD was performed

» the electron beam size was estimated and compared with the
measur ements with wire scanner

e the measurementsrequirevery high beam current 5 1010

e it ISa promising technique for extremely high energy electrons
like SLAC FFTB (g= 60000)
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Non-invasive micron high ener gy electron beam
size measurement using diffraction radiation
at SLAC FFTB
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