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The basic proposal for the TESLA spectrometer magnets requires the 1 mrad electron beam bending angle in the analyzing magnet and 0.5 mrad in each ancillary one. The calculation of the required central magnetic field  in the magnet may be performed by:

                        Bo [T] = (( [mrad] ( E [GeV])/(299.792 ( Leff [m])

Three effects have to be account for the Bo calculation:

· the electron beam energy change at the magnets due to the SR;

· real effective magnets length;

· two ancillary magnets are current activated by one  power supply.
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The dependences of the energy loss due to synchrotron radiation from the electrons energy in the TESLA spectrometer magnets are presented in the Fig.1.

Fig.1. Energy loss due to synchrotron radiation in the TESLA spectrometer magnets 

Some beam energy data, the numerical example for the energy E=250 GeV and Bo calculations are collected in the Tab.1. Effective magnet length was calculated from the magnetic field 3D simulation. The results for the longitudinal magnetic field distribution for the both types of the spectrometer magnets are presented in the Fig.2 – 3. As for the ancillary magnets the Bo was evaluated in case of average beam energy for both of them, the beam bending angles differ a little from 0.5 mrad (the summary angle for the ancillary magnets is 1 mrad).

Table 1. Energy data for the spectrometer magnets


Anc.mag. 1
Analyz.mag.
Anc.mag. 2
Anc.mag. 1
Analyz.mag.
Anc.mag. 2

Energy loss due SR (GeV)
(ESR anc
(ESR anal
(ESR anc
0.00908
0.01816
0.00908

Input beam energy (GeV)
Eb
Eb-(ESR anc
Eb-(ESR anc-(ESR anal
250
249,99092
249,97276

Out. beam energy (GeV)
Eb-(ESR anc
Eb-(ESR anc-(ESR anal
       Eb-

2 (ESRanc-(ESR anal
249,99092
249,97276
249,96368

Aver. beam energy (GeV)
Eb-(ESRanc/2
Eb-(ESR anc-(ESR anal/2
       Eb-

3/2 (ESranc-(ESR anal
249,99546
249,98184
249,96822

Aver. beam energy at both ancyl. magnets (GeV)
      Eb-

 (ESranc-(ESR anal/2

       Eb-

 (ESranc-(ESR anal/2
249,98184

249,98184

Magnet effective length (m)



1.534053
3.057714
1.534053

Bo (T)



0.271780
0.272704
0.271780

Beam bending angle (mrad)



0.499972


1.0
0.500027

In Fig.4 the view of the synchrotron light regions for the spectrometer magnets is drawn. It is possible to see that the best zone for the SR measurement technique is the region III with SR from only the second ancillary magnet as in this region there is not a mixture of the SR from two magnets. In Fig.5 the same view is presented with the draw of the principal example signal at the SR monitors (the example position Z=7, 19, 28 m)
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Fig.2. Longitudinal magnetic field distribution for the analyzing magnet (1/2 part of the magnet length)
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Fig.3. Longitudinal magnetic field distribution for the ancillary magnet (1/2 part of the magnet length)
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Fig.4. SR light regions for the spectrometer magnets

Fig.5. Principal SR light signals at the example SR monitors (Z=7, 19, 28 m)
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