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Diagnostics is the “organ of sense” of an accelerator
Instrumentation for daily check
profile measurements, beam position, charge, ...

Instrumentation for commissioning and accelerator development

emittance, bunch length, feedback, stability, ...
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Transition Radiation
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Instantancous heating

Courtesy of V. Balandin, N. Goulbeva

¢ § Si: 1GeV @ 300um. For Al values ten times smaller

sigma_y (micron)

sigma_x (micron)

Figure 1: Number of bunches (Q, = 1nC) at which Si foil (300 microns) is
below the stress limit (A7 = 1230°). The energy is 1 GeV.

ELI-NP case

Due to beam energy deposition on the OTR targets
an instantaneous temperature increase of 113 K for
the aluminum and of 140 K for the silicon is

expected in the worst case scenario (32 bunches,
250 pC/bunch).
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rale When a bunch hits the OTR, assuming a Gaussian
‘ spatial distribution, it rises its temperature
according to

2
AT (r) = 61:3 eV exp (—r—)
dz c,mo,0, 20,0,

Table 2: This Value Refers to a Starting Temperature 7 of

320 K.

LINAC AT+ MTBF
SPARC 05K 2x 10 years
ELI-GBS (Al) 113K 20 ms
ELI-GBS (Si) 146K 2 years

M. Marongiu et al.,
Design issues for the Optical Transition Radiation screens for
the ELI-NP Compton gamma source, Proceedings of
IPAC2016, Busan, Korea, MOPMB017
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Diftraction Radiatuon
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+ The charge goes into the hole without touching
the screen

* non-intercepting

* The electromagnetic field of the moving charge 7 o yA
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* No power is deposited on the screen
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# The angular distribution of the emerging
radiation is affected by the beam transverse
size, the angular spread and the position inside
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ey, DR Angular Distribution
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Measurements were
done at FLASH (DESY)

Mainly synchrotron radiation, coming
from bending magnets and quadrupoles
upstream, and reflected from the vacuum

chamber walls

ingle slit geometry
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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
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DR from two slits
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Optical Diffraction Radiation Interference (ODRI)
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Ettect of non collinear slits
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Possible confusion between the contribution
of the angular spread and the beam
dimension

A. Cianchi et al.,
Non-intercepting electron beam size monitor using

optical diffraction radiation interference,
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Measurements were
done at FLASH
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Horizontal polarization
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on-intercepting quadrupole scan
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A. Cianchi et al.,
First non-intercepting emittance measurement by means of optical diffraction radiation interference
New Journal of Physics 16 (2014) 113029
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The Next Future

Soft X-ray
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Conclusions

W

+ ODR allow for non intercepting emittance measurements, avoiding heat deposition
* The first complete non-intercepting quadrupole scan has been reported

+ ODR is mainly polarized in the plane perpendicular to the slit edge, but information on the
plane parallel to it can be extracted and a lot needs to be investigated

» ODRI allows not only to suppress synchrotron radiation background, but mostly to avoid
mixing of beam size and angular divergence contribution

» From ODR angular distribution, we get the beam size but not the profile
* ODR imaging

+ real time monitoring of the beam position in the direction perpendicular to the slit edge
(with um scale resolution)

+ retrieval of the beam profile by deconvoluting the image with the point spread function
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