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Table 1 The comparison between various bunch length measurement methods

Method Advantages Disadvantages Price Resolution
Time domain  Streak camera High resolution, fast Costly, can not Costly Picosecond
response, can measure ~ measure ultrashort
single-shot beam beam
Ultra-fast photodiode Simple equipment, Low resolution Cheaper 10ps
image cheaper
Frequency Martin-Puplett inter High resolution, can Difficultly adjust, Expensive  Picosecond
domain ferometer measure the ultrashort  slow response,
beam, wide frequency can measure RMS
band bunch
length only
Electro-optic detection  High resolution, fast Complicated equip- Costly Sub-picosecond,
response, can measure ment, costly femtosecond
the ultrashort and sin-
gle-shot beam
Frequency spectrum Simple equipment, Low resolution Cheaper 10ps

analysis

real-time measure-
ment, cheaper
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Accelerator bunch length measurements
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Abstract With the improvement of technology, many new accelerator bunch length measurement methods are in-

vented in recent years, such as streak camera, Martin-Puplett interferometer, electro-optic detection, frequency do-

main method. Each method has its respective advantages, disadvantages and applied domains. A review on various

bunch-length measurement methods is given in this paper. At present many large accelerators in the world universally

use streak camera to measure bunch length. For beam bunches of ultrashort duration, optic technology and frequency

domain method are adopted, and the resolution of some methods can reach to the order of femtosecond.
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