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Introduction
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RF gun source
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UV LASER on Cs2Te 
photocatode



Dark current measurement
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Scintillator: YAG Screen

Laser OFF

Dark Current



Leakage of the bunch picker
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Laser ON 

Dark Current + Leakage



One laser bunch
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Laser ON 

Dark Current + Leakage + One Bunch



Deflecting Cavity
Normal conducting RF cavity operating in S band (3 GHz, 333 ps)

Used for Bunch length measurement
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DEFLECTING CAVITY



Bunch length measurement
Operating principle:

• Bunch pass at zero crossing in a 
deflecting cavity 

• Bunch head experiences a transverse 
kick downward

• Bunch head experiences a transverse 
kick upward

• Bunch transverse size is then 
downstream measured on a beam 
profile monitor 

8

Deflecting cavity OFF Deflecting cavity ON



Bunch length measurement theory 1
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Coordinates transformation 
of the particles

Deflecting cavity case

Deflecting cavity ON

Deflecting cavity OFF



Bunch length measurement theory 2
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Beam size Bunch length



Cavity calibration 1
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In order to make a correct measurement of the bunch length a calibration is needed

85 deg

120 deg

110 deg

Power phase shifter allows to vary the bunch length via the velocity bunching structure



Cavity calibration 2
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𝑇𝑅𝐹 = 333 ps FRF = 3GHz
TRF

360°
= 0.925

ps

deg
→ DEGphase shifter =

0.925

Δ𝑦

Δ𝑦

Is possible to calibrate the Cavity 

measuring the Δ𝑦 of the beam

Calibration



Experimental measurement
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Deflecting cavity OFF Deflecting cavity ON

𝜎Δ𝑧 = 𝜎𝑟𝑓𝑂𝑁
2 − 𝜎𝑟𝑓𝑂𝐹𝐹

2 = 0.682 − 0.522 = 0.44 𝑚𝑚 𝐵𝑢𝑛𝑐ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 = 0.44 𝑚𝑚 ∙
9.25 𝑝𝑠

2 𝑚𝑚
= 2.0 𝑝𝑠

Calibration results



Conclusion

With this structures we have a way to measure the bunch length 
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Thank you for your attention!


