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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

» Some are highly dynamic (volatile)
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Distortion Corrections

Distortion

Approximate Scale
[microns]

Correction Scale
[microns]

Twist (E-B alignment)

300

50

IFC Shift

100

50

Clock (East-West rotation)

3800

50

Padrow 13

400

50

B field shape

300

50

Shorted Ring

20004

100°

Space Charge

up to 5000¢

100-200P

Grid Leak

up to 2500C

100-200P

Unknown

100¢¢¢ 300¢¢¢

100¢¢¢ 300¢¢?¢

A. Larger (up to 5000) without compensating resistor.
B. Known to be ~400 microns in a region of the TPC not used for physics.

C. Luminosity dependent
D. Dataset dependent

» Overall contribution to Opi/pt ~ /4-3/4% * pu
for TPC-only tracks (primary vtx, silicon help)

CDR design
was ~1%*pt




Distortion Corrections

» The BIG THREE:
» Shorted Field Cage Rings

» Particularly problematic when dynamic (fluctuating)
» Space Charge

» Fluctuations on the sub-one-second scale
» Gated Grid lon Leakage

» Strongly tied to Space Charge, but there exist some
mysteries
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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



sDCA

Positive physical




sDCA

Positive physical
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but not biased:

vertex makes a good
reference point



DS Wolj mmﬁ_o>

tion

e

orf







"f"'f — _— —— -Vm___rv,_ —— R— — S — — - —

GridLeak Correction
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First steps to corrections

» 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 + GridLeak)

» Generally need many events for stats

» Could be many runs for pp collisions!



First steps to corrections

» 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 + GridLeak)

» Generally need many events for stats

» Could be many runs for pp collisions!






TN TRV W P—

0.01512/6
0.0002878 + 0.001165
1.014 + 0.09441

002 =

0.004 0.006 0.008 0.01 0.012

, [l14 I][I‘IB

0.018




.:"-

2004-02-13
07:00:00

-------------------- Z-DG-East & West
- --?----r-ate scale-r-s ---------------

.,

2004-02-13 2004-02-13




.:"-

2004-02-13
07:00:00

-------------------- Z-DG-East & West
- --?----r-ate scale-r-s ---------------

.,

2004-02-13 2004-02-13




(amy
L

1atlons

Q/ ,‘
e {1
| b
& .
‘S},
L_
(-l-
(..--

ZDC East & West
rate scalers

| BBC Blue & Yellow =
bgnd scalers

2004-02-13
09:00:00




Rl o i A B A o B i Al B o o bl A

JJJJJ_.MJJJJVF}J ctua

f'—,~ —_- =

/DC East & West
rate scalers

2004-02-16 2004-02-16
14:00:00

[

]

OIS

2004-02-16




Rl o i A B A o B i Al B o o bl A

JJJJJ_.MJJJJVF}J ctua

f'—,~ —_- =

/DC East & West
rate scalers

2004-02-16 2004-02-16
14:00:00

[

]

OIS

2004-02-16




:a.rlusz

ZDC EFast & West
_rate scalers

BBC Blue & Yellow

—bgnd scalers



Rl o i A B A o B i Al B o o bl A

JJJJJ_.MJJJJVF}J ctua

f'—,~ —_- =

/DC East & West
rate scalers

2004-02-16 2004-02-16
14:00:00

[

]

OIS

2004-02-16




:a.rlusz

ZDC EFast & West
_rate scalers

BBC Blue & Yellow

—bgnd scalers



o e

-2 -%2/4 > .

onization: Fluctuati

=
G -~
— |
o
]
-

A~

— et

=
=

sDCA fluctuations
~ seen inreal dataon
~ ~1 second time scales!

=
L

=
=i

<sDCA> [cm]
[

.1

0.4
i

| |
M i b M

Event number in file




0.025
Coulombs/eg

0.01 0.015 0.02

005

0

-0

(Tl
=
1L

-0

01

-0.015 -0

ace Chr




5 6
Time [sec]




Wil P




Wil P




4 [ MR g :
. . r T
; }

.
' 1

<psDCA> of Globals
— Before

—— After

s LB Bl T e s Fia T4 it .': ni SR AA TS AT
K b {TY AT if t

3 { * *J

350 400
Event in file




o

+ ++

Raw <psDCA> [cm]

SpaceCharge [coulombs/e0]

Time between events [sec*0.1]

+

+ + +
t i ++-|- + +++ + ++++++ + _|_++ +‘|’+‘|‘

70
Event in file




o

+ ++

Raw <psDCA> [cm]

SpaceCharge [coulombs/e0]

Time between events [sec*0.1]

+

+ + +
t i ++-|- + +++ + ++++++ + _|_++ +‘|’+‘|‘

70
Event in file




<psDCA> of Globals
— Before




y \
_’_
-
. Wi\
_
. ' ( _
._ %) 1
\ i\
__ \ ..
P A\
/
,
) \
17 ,
{ \
e )
A AW AH
| A\
\ L\
\ \
n— i
Q' ,. s A
\ AL N ... \ \
\ A ___, _,..__ A\
\ \
LR W AR
A\ \ 2%
A\ \ '\
AN @y ] S
_ A
A _
, A} 0
\ \ ) ! L
W\ AR
ALY AR
) \
\
«r A3 \'
. A\
_
\ , _
_.
\ \
_

rmai

.
crio

i

[wo] (woas)

Mt i Dt bt S it bttt b Al s Sl S S il i b il

10

8
~ ZDC coincidence rate [kHz]

6




4
!
\
,
. Wi\
!
. ’ ( _
._ y
,,_ A\
1 _ \ ._.
/ \
,
_ \
—7 ,
\ N A __
| R L\LY L)
(! 'y
: 1\
\\\
AW T N
WAWLS TR AR
y [ AL \ B
A WA A &
\ 1\ ARy
A \ Al
\ A\ \ '\
AN @y y S
_ 4
A _
, k] 0 A
, _ 0
W\ AR
AR AR
A
1T \
i A\
!
\ , \
_.
\ \
!

rmai

.
crio

i

!
o

[wo] (woas)

Mt i Dt bt S it bttt b Al s Sl S S il i b il

ok
o

~ ZDC coincidence rate [kHz]




"

i

— e ;_f-" /
]

Hefuf‘m"' ce Measures: /"

:"_{-:'__::'_-‘,_,/’;_/' =

2004 AuAu at 2OO GeV

.......................................................................................................................................

.......................................................................................................................................

STARPreliminary  central

0 2 4 6 10 12
Sun Jul 24 22:08:36 2005 0., GeV/c

i S



The Future: Up and Up

» Higher luminosities
» Upon us now!

» Can’t even do tracking across TPC without some
GridlLeak correction

» How close is our model to reality?
» Differences will amplify with increasing luminosity.
» How will the backgrounds change/grow/quell?

» Not clear that the shielding has removed non-
collision contributions




The Future: Up and Up (part 2)

» Higher DAQ) rates

2 Increasing gating grid rates allows more return ion flux

» We performed a test of near TkHz GG rate and saw
no notable change in SpaceCharge-like distortions(!)

» Higher event rate might benefit the E-by-E approach
» Other techniques for SpaceCharge measures

» Fixed detectors (GMT upgrade proposal)
» Use identified pileup hits in the data (work in progress)

31
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Back to the table...

» Analyses requirement:
don’t gain another 2

» What can we afford?

2 [t is NOT the increasing
distortions which hurt
most, it is the increasing
error of our understanding!

» Room to increase the error on our
luminosity-dependent corrections

» Hard to say what will
happen...

Distortion

Approximate Scale
[microns]

Correction Scale
[microns]

Twist

800

50

IFC Shift

100

50

Clock

800

50

Padrow 13

400

50

B field shape

800

50

Shorted Ring

20007

1008

Space Charge

up to 5000¢

100-200P

Grid Leak

up to 2500¢

100-200P

Unknown

100?22 300¢2¢

100¢2¢ 300¢¢2¢

“Overall contribution to dpy/p: ~ '/4-3/4% * py for
TPC-only tracks (primary vtx, silicon help)”

A. Larger (up to 5000) without compensating resistor.

C. Luminosity dependent

D. Dataset dependent

B. Known to be ~400 microns in a region of the TPC
not used for physics.




Our efforts are worthwhile!

-~ STAR TPC has major distortions
with which we have been coping
for years now (Physics produced!)

= _ Preliminary efforts appear

successful with pp500, but we
expect even higher luminosities
and things could get worse for us

. ...but we have some margin for
further error; we can live with
somewhat worse than we have
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