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Options for the ILD
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Since 35mm (with corrector windings) and 50mm
(without) Is not a big difference, the big question was:
“Do we need the corrector windings?” At the Paris

meeting, ILD decided the answer was “NO’!

« S0 ILD decided in Jan 2010 not to have corrector
colls, but this was not realized by a lot of the
community.

| was asked to write an LC-NOTE to document this
fact...
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LCTPC and the Magnetic Field for ILD:
Update 2010

R. Settles!

Max-Planck-Institut fiir Physik, Fohringer Ring 6, D-80805 Munich, Germany
Abstract
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* The basic idea: any B-inhomogeniety can be corrected if
the B-field is known exactly, i.e., mapped well enough.
We just have to invest sufficient effort in measuring it...

3  Magnetic Field Accuracy, Ref. [2]
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* The recipe: increase the number of
measuring points If you need more
accuracy...

* And the Bphi component is more important
than Br...
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« ...we just have to invest sufficient effort in
measuring it: Aleph did invest a lot of effort, but
several problems remained which we must avoid
but which | won't go into today (read the notes).
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5  Discussion

5.1 B-field Map

The list presented in on p.9 of Ref. [2] contains a set of ideas how to ensure that the
B-field will be known with sufficient accuracy. The goal for attaining the required
tracking performance was formulated as follows: systematic effects in the TPC track
reconstruction should be corrected to an accuracy of about 30 pm. This accuracy

as motivated by allowing at most for a 5% Increase 1n the momentum error dil
to uncertainty in the B-field, that is, Jf,m-m=|[][]D,um]z—i-[E‘.D;un}z=[1[)5;m‘1}2, wher
] [1—11} is proportional to Tpgy; in Gluckstern’s formula[13]. This was a proposal fo
quantifying the field-mapping effect such that the momentum measurement was
essentially unatfected.

The question now is, what happens if the gradients are large?

It should be noted that the 5% was a guide; larger values are possible as seen by
the following example. Considering the maximum drift length = 2200mm, N; = 100
at the maximum drift length (2100 = 2200mm, Az=22mm) and & B, =0, = 10 G.
According to Eq. 2 the error on the r¢ measurement due to the field map will be
Tarp = -055 mm. The candidate gases (Fig. 4.3-5(right) on p.75 of Ref. [6]) will allow
a Opoint Of around 70 pm. In this case the overall UE,GHHZ{?[]IELIIIF+55|EM1'I}2={89|£M1'I}2,
which would satisfv the requirement in Table 4.3-5 on p.70 of [6] (i.e.. 0,0 <
100pm). Thus the 5% becomes 25% which is still allowed if the errors are added in
quadrature.

One can add the errors in gquadrature as long as the errors due to the mapping are
“statistically” (i.e. randomly) distributed along the tracks. Larger B-field gradients
and larger op are permissable along as the errors due to the corrections are statistical
10 pature
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5.2 Conclusions

The conclusions of the discussions in Paris[11] and in this note are:

e Higher B-field gradients will not degrade the TPC performance if the B-field
Hall-probes are calibrated to 1 or 2 G, the list in on p.9 of [2] is followed, and the
procedures involving laser calibration system, Z-peak calibration and Z— pp events
collected during physics running at /s are applied, and that the errors due to the
corrections are added in quadrature.

e If the *1 or 2 G” in the previous bullet is not achievable, then one can compen-
sate by increasing the number of steps during the field mapping. For the example
shown above, 10 G Hall-probe accuracy, can be compensated by mapping with N; =
100 steps. This gain is “in theory”, while “in practice” systematic effects due to
the measuring apparatus may limit the accuracy. The measuring apparatus must
be well designed.

e For the overall ILD tracking performance, alignment with other subdetectors
will also be important; the discussion is on p.74 of Ref. [6]. Sec. 4.3.2.7.

e The Z— pp events will allow any remaining systematic effects in regions of
larce B-bield gradients to be corrected so that fluctuations due to the corrections
can be added in quadrature.
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My opinion? Start planning. This exercise will be an
Interesting engineering challenge.
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Hall probe measuring devices being set up in the coil.
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