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Corridor where optics system
Is located

The beam energy measurement system locates at the north crossing point.
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initial electron and photon energies are g =0.12 eV and £ = 1770 MeV, respec-
tively, and o = m.
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Multi-channel analyser digitises the
signal from HPGe and converts it to
spectrum. It is connected to PC under
control of Windows XP

Spectra processing, monitoring, control
over devices (mirrors, movable prism
and protection ) and exchange with
BEPC-Il database are concentrated in
PC under Ubuntu Linux

The process of the beams energy
measurement is fully automated
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1) The peaks searching and identification

2) Peaks which correspond to calibration lines are fitted by response function:

( 2
exp{_ w}’ X > XO — éfo-
20

f(X,%,,0,8) = : .
\/_G exp{§—+w},x<xo—§o-

2 207

3) Using the results of the fits the energy
dependence of the response function parameters
and HPGe detector scale nonlinearity are obtained
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The edge of backscattered photons spectrum is

fitted by the function, which tacks into account: 2 0

. the “pure” edge shape, 800

» detector's response function,

- energy spread of backscattered photons due 70/
to the energy distribution of the collider beam [

The edge position ®,,,, and

gyun’

- fiedge sl &

Positrons: 2010.11.23 | 06:32:58 -- 11:34:01 | 2010.11.23

600

the Compton photons energy spread G, are
obtained from the fit. 70 S SRR W—
The average beam energy in the north interaction -
point is calculated as: 400
m é :
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Tacking into account the energy losses due to SR: E,, keV

= ,~Beam energy.in.the south
Esip (MeV) = Enip (MeV)+4.75-107" x (0.001- Enip (MeV))" interaction point
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The accuracy of beam energy measurement was studied by comparison of y(2s)
resonance mass 3686.09= 0.040 MeV, with its value obtained using the energy
obtained using BEMS data.

5 T T Two scans of y(2s) with
£,200F = integrated luminosity about 4 pb.
© 180 ]
160 |
140 Mass difference:
120¢ Am=m-m, =0.02+0.05MeV
100¢ Deviation of the measured beam energy
80 of the beam from true value:
60|
- Am
o o =—=0.01+0.03
20 ] 2
%675 Accuracy of the beam energy

W [MeV] measurement: dg/g ~ 2 X105
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