PCMAG field map

And some effects on curved tracks



File PCMagFieldMap.dat (from Tadeas Bilka (Belle2) 16/12/2021)
(28.784171 Mb)

* Solenoidal field (cylindrical symmetry)

Simple textfile, 960000 data point lines: r,z, B., B, (r,zin mm; B,, B, in Tesla)
* 1600 points along z from -799.5 to +799.5 in steps of 1 mm

e 600 groups with r from 0.5 to 599.5 in steps of 1 mm

* r=0 magnet axis

* z=0 does NOT correspond to maximum in B, ; B,.., approx. at z=+150.5

* Magnet (inner) length = 1000 mm
 Magnet (inner) diameter = 850 mm (max. radius 425 mm in plots)
e LP active drift length =570 mm
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B, [T] as function of z at r=0 (magnet axis)
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B, [T] as function of r at 4 z-positions along magnet axis
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B, [T] as function of r at 4 z-positions along magnet axis
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Bz as function of r at z=centre-of-magnet; BratthiszisOT
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Beam deflections at the various detectors:
1. B=1.000T

2. B=0.990T

3. B=0.980T

4. Use B-map info

At 6 beam momenta=1, 2, 3,4, 5, 6 GeV
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From Martin Ljunggren’s Master thesis (Lund, 2011)
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Figure 7.33/®¥#mentum distribution from a run with a magheticrfieldrefisl T abki @ driftidistance of 150mm.



From Felix Mueller’s PhD thesis (Hamburg/DESY, 2016)
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Figure 6.38: Comparison of the particle momentum distribution derived from data (black) and
simulation (green) for two different drift distances. The Crystal-Ball function is fitted to the data to
determitfetHé’romentum resolution from the Gaussian'partofethe function: meeting
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Few concluding remarks (some (all?) of them well known):

PCMAG B field is NOT uniform (we know)

* When using EUDET/AIDA beam telescope (precision ~ 5 um) one has (probably)
to take B-field map into account. But it is good to have 5 um track reference

precision in our GridPix beam test.

This may also become important when using Lycoris (sitting in area of large B,)

LP tracks over full radial acceptance (r = +/- 360 mm) are NOT a circle (becomes
significant at lower momenta, which are present in the beam at e.g. 5 GeV).

Have to make momentum cut in resolution studies (also to limit track angle

effects at large radius)
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