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Method of Bunch Radiation Photochronography with 10 
Femtosecond and Less Resolution

ALEXANDER TRON†

Lebedev Physical Institute, Leninsky prospect 53
Moscow, 119991, Russia

IGOR MERINOV
Moscow Engineering Physics Institute, Kashirskoe shosse 31

Moscow, 115409, Russia

The success in creation of the proposed facilities, where the required electron 
bunch duration can be of about 100 fs and less, will be depend directly on the 
ability to measure the bunch longitudinal profile with resolution of the order 
of 10 fs and less. The only method for the bunch monitoring with the 
mentioned temporal resolution is the method of photochronography of the 
bunch incoherent radiation, for example, in the frequency range of visible 
light and at realizing streak camera with new principles of its operation. 
Results of novel type streak camera design and its investigation with 
photoelectron dynamics simulation taking into account space-charge effect are 
presented.

A. Tron Time Domain Measurements
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A. Tron Time Domain Measurements



Considered method of electron bunch radiation 
photochronography, based on new principles of streak 
camera operation, allows to carry out measurement of the 
bunch shape with temporal resolution of 10 fs and much 
less.

Magnitude of this resolution is independent of frequency 
range of investigated radiation and it can be used for 
radiation registration in the rang from visible light to x-ray 
with the same high temporal resolution.

There was proposed a simple scheme of the device 
realizing these new principles in high-speed 
photochronograhpy. It was shown that the mentioned high 
temporal resolution can be reach at rather low voltages, 
small RF-power consumption and all device can be placed 
on the sheet of format A4.

A. Tron Time Domain Measurements
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M. Boscolo Diagnostic Simulations (Emittance)
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M. Boscolo Diagnostic Simulations (Emittance)
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K. Honkavaara Emittance Measurements
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Proposal for New Emittance 
Measurement Device
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J. Rosenzweig Longitudinal Diagnostics
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What not to do
WG2

Diagnostics Tabulation
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Dynnamic 

Range Resolution Applicability

OTR + CCD Transverse Y Y Y Y Y N Y Detector Limited

OTR + Streak Longitudinal Y ? Y Y Y N Y 500 fs

CSR + Streak Longitudinal N ? Y Y Y Y Y 500 fs

Slits / Pepper Pot Emit / Tom Y Y Y Y Y N Y x10 10% @ 1!m Low energy

Deflecting Cavity Longitudinal Y ? Y Y Y Y Y > x100

C*R Power Longitudinal N Y N Y Y Y N x10

Wakefield Energy LossLongitudinal Y Y Y N Y Y N x10 High energy; long linac

Variable Lattice Emit / Tom Y N Y N ? Y ? ?

Fixed Lattice Emit / Tom Y Y Y N ? Y ? ?

Laser wire Transverse N Y Y N N Y Y << 1 KHz < 3!m > 100s MeV

Wire scanner Transverse ? Y Y N Y N Y beam rep limited 10 !m

Laser InterferometerTransverse N N Y N N Y Y ~ nm $$$

Zero Phase Long / Tom Y Y Y N Y Y Y beam rep limited 10 fs (R56) Long linac

EO Longitudinal ? N Y Y N Y Y >50 fs Timing!

Cerenkov Cell Energy Y N Y N N N Y very absolute

Smith Purcell Long / Energy

X-ray stripe

C*R Interferometer



Conclusions
Great Workshop

Lots of useful interactions
Diagnostics more critical than ever

Multiple approaches necessary
I have no idea what formation length means


