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1. Introduction

In the ILC project [1] the several methods or the
absolute calibration of the energy of the electron-
positron beams are considered, some of them are
essentially new. The application of the Compton
backscattering of the laser photons on the electrons
and the resonance absorption of laser light within a
magnetic field are studied. The possibility of the
precision measurement of the angle characteristics
of the synchrotron radiation from the ILC magnetic
spectrometer is investigated also.

Below one more new technique of the beam energy
measurement through the electric field value from
the microbunch electrons is proposed. It can be
easy realised with the high sensibility the variation
of the beam energy.




The electric field of the uniform
charge is determined by the
expression [2]
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where 0 is the angle between the movement
direction and the radius-vector R (fig.1);




The value of the field is minimal along the
movement direction (6 = 0, 1r) and is equal to
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The electric field has maximum value in the direction
perpendicular to the velocity (6 = 11/2)
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From the equations (2) and (3) one can see, that with

the increase of the charge velocity v the component E|
decreases, but the value E-. increases.

From the relation gf_thuqua.tigns (2) to (3) we get
E, 3

=y
E, (4)




3. The parameters of the microbunch

The number of the electrons in the microbunch is ne
= 21010 . The length of the microbunch is t=10%(-12)
sec. The geometrical sizes of the microbunch are ox
=2 um, oy =20 pm, oz = 300 pym. The electron energy
is 250 GeV. The relativistic factor for such electrons

is y=4.892°10”5. The space charge density in the
microbunch is p=0.26 C/cm3.

Using the given parameters and the equation (1) let
determine the position of the charge g=ne-e relative
to a point zo when the field in the point A is equal to
zero. The given requirement is satisfied if the charge
is in the range zo £ 1.5 pym. If we take the effective
field as E 2 10”2 V/cm, then this condition fulfilment
at the position of the charge in the pointes
zo* 0.0001 cm.




Hence if the centre of the bunch with the volume
is in the point zo, then effective electric field in
the point A will be produced by the electrons in the layer

thick.
If the electrons within the microbunch were described by
the Gauss distribution, then the layer thick
contains the number of electrons . At the

position of this layer near in the neighourhood point
the components of the field have the next values:
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Let the electron energy have decreased from

to . In this case and the value of
the field strength along the movement direction will be
equal to . Comparing the field
values for it is possible without a risk to take it
equal to and to write the equation (4)
in the form:

E=13.10".y°



‘ Differentiating the equation (7) we get
dE =1.3-10"-3y°dy

From here we have the connection between the
measurement accuracy of the bunch electric field and
the required accuracy of the determination of y

(9)

Because dy/y=10%(s), then according (9), the value of the
microbunch field can be measured with the accuracy

in 3 times less.
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A distribution of an electrical field in the neighbourho —

od of zo point when the numbers of the electrons in the
layer are taken equal to and
shown in fig.2.
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The coordinates | ] on the corres —
pond to the field equals . It will be seen
from the distribution that the field of the electrons is

localized within the range of the width 0.1 pm.

If v is equal to , then the energy of the
electrons is equal to and when
Is equal to then the electrical field is equal to

When v changes to quantity of we
obtain for =2 and E2 the next quantities:

and




It follows from these quatities that
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and the relationship (9) is carried out.
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It should be noted the proposal method can by
useful to determine the space position of

the microbunch.
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The dependence of the electrical field from the

numbers of the electrons in the neighbourhood point
in shown in Fig.3 and Fig.4.
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4. The measurement of the electric field of the
microbunch

5. The variant of the detector.
(4 and 5 will be ready later)
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