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Adaptive on-the-fly calibration
of TPC distortions
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TPC Distortion Corrections

» Each TPC distortion correction requires some
“measure” of the problem:

» Field maps, surveys, reconstructed track observables

» Observables are most easily determined from some set
of “ideal” tracks (e.g. perfectly straight) which may
require large statistics (many reconstructed events)

» Most distortions have static causes

» Conflict: what to do when a highly dynamic
(volatile) distortion needs large stats? .....
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SpaceCharge: model of charge

» HIJET model of
“event shape” for
200 GeV AuAu
collisions matches
radial distribution
of zerobias data
well for much of
the runs.

March 1, 2004 data




Distortion equations

(see Blum & Rolandi)

du = —
Solve: m— = el + e[ﬁxB]— Ku
dt S
substituting: Langevin Equation with “Friction”
m = e = E
T =—, ® =—|B|, uw=—1t, and £ = —
K m m | E |
subject to the du
steady state = = () yields
condition dt

= (1551‘;2) (£ + ot[ExB]+ w2 (E-B)B )

N

If you have a well defined model, and good data, then
the distortion can be removed with great precision
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Solve:

Distortion equations

substituting:

m

“I think yvou should be more explicit here in
step two.”

———rrr = - . ———— e

If you have a well defined model, and good data, then
the distortion can be removed with great precision
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but not biased:

vertex makes a good '. < 1‘
reference point ' =
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Residual [cm]




Electrons mbound
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First steps to corrections

2 Observables (sDCA) can tell you the
distortion quantity (ions in the TPC due to
SpaceCharge buildup + GridLeakage)

I//

» Easy with “ideal” tracks
> Little or no dependencies on reconstruction itself
» Observable maps easily to distortion quantity
» sDCA = C * {(Z) * (SpaceCharge + GridlLeak)
» Generally need many events for stats

» Could be many runs for pp collisions!
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ZDC East & ‘West
rate scalers

'BBC Blue &..Yellow
bgnd scalers
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sDCA fluctuations
~ seen in real data on
- ~1 second time scales!
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<psDCA> of Globals
— Before
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Event in file
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SpaceCharge [coulombs/e0]

Time between events [sec*0.1]




<psDCA> of Globals
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STARPrellmmary Central
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Summary & Outlook

® Developed a technique to determine
., and apply TPC distortion corrections |
oh.an event-by-event basis

@ No obvious luminosity limitations

O Possible improvements:

----- @ ngher frequency scalers (instead of Prepass)
@ Address backgrounds (shielding, 3D correction)

@ Apply correction to same event
(must measure distortion during tracking)

¢ Fixed reference ilicon tracking)




