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Figure 1: The size of the radiation angular

profile [arrows in (a)], in combination with

the mean initial and final electron beam en-

ergies [orange and blue arrows in (b) respec-

tively], can be used to infer the laser intensity

at the collision point. In this example, the in-

ferred a0 at xb = 0 (no transverse offset be-

tween the beams), ainf
0 = 28.2 is consistent

with the true a0 = 30.

An ultrarelativistic electron beam passing through

an intense laser pulse emits radiation around its di-

rection of propagation into a characteristic angu-

lar profile. Here we discuss how measurement of

the variances of this profile in the planes parallel

and perpendicular to the laser polarization, and the

mean initial and final energies of the electron beam,

allows the intensity of the laser pulse to be inferred

in way that is independent of the model of the elec-

tron dynamics [1]. The method presented applies

whether radiation reaction is important or not, and

whether it is classical or quantum in nature, with ac-

curacy of a few per cent across three orders of mag-

nitude in intensity. It is tolerant of electron beams

with broad energy spread and finite divergence. In

laser-electron beam collision experiments [2, 3, 4],

where spatiotemporal fluctuations cause alignment

of the beams to vary from shot to shot, this permits

inference of the laser intensity at the collision point (see Fig. 1), thereby facilitating comparisons

between theoretical calculations and experimental data.
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