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What limits CLIC accelerating structures to 
sustainably perform at 100 MV/m and 
above? [1]

What happens in structures when accidental 
RF breakdowns occur? 

Two-beam Test Stand (TBTS) offers an 
opportunity to study breakdowns in 
conditions, which are close to the CLIC one.

The Flashbox detector will measure 
properties of emitted electrons and ions 
during RF breakdowns.

* Flashbox has been developed, installed and commissioned; 
* First spectra of electron emission have been measured in 

the range between 1 kV and 4MV; 
* The evidence of the H2+ ion emission has been obtained 

and understood;
* The program is on-going.
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The main aim of the experiment:
   * to find energetic ions;
   * to measure time resolved energy spectra;
   * to measure mass-to-charge ratios;
   * to measure at different initial RF conditions.

The challenge is that: 
   * the detectable part of the spectrum is finite
   * the spectrum of breakdowns is not reproducible.

FLASHBOX COMPACT BEAM SPECTROMETER AND ITS 
APPLICATION TO THE HIGH-GRADIENT ACCELERATION STUDY 

The Flashbox experiment has been set up in the TBTS area [2]:
   * two beam acceleration and deceleration studies;
   * >200 MW power extraction in PETS;
   * up to150 MV/m accelerating gradient;
   * advanced RF breakdown diagnostics: RF-power, Faraday cup, BPMs, PM-tubes.

Flashbox detects charged particles emitted during RF breakdowns:
* 8 Cu (for e-) or Ag plates (for ions) that act as charge collectors;
* low crosstalk between plates (-40 dB);
* connected to a fast digitizer (bandwidth few 100 MHz);
* suppression of secondary particles with bias voltage;
* suitable for the operation when the probe beam is on.

By now only one type of ions has been detected:
   * the mass-to-charge ratio is between 1.2 u/e and 2.5 u/e;
   * the velocity is between 0.4% and 0.6% of the speed of light;
   * H2+ ions are the main candidates.
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