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How does it work?

Main idea: go from 2 dimensions (E, η) and multiple fits (L+R), (L-R) to three

dimensions (E, η, s) and a single fit, where s = L, R is the laser helicity.

Calorimeter response:
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Fit parameters

Fit uses 4 parameter η − y transformation

y(η) = p0 log
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+ p1(log
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)3 + (p2 ∗ log
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)7

Energy resolution two parameters a, b

σE(Etrue) =
√

a2Etrue + b2E2
true

Asymmetric Eta resolution: new parameter fskew
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√
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Calibration fE , fη, Eoffs, beam offset y0, beam size σy.

Transverse beam polarisation SL
3 Py, SR

3 Py,

Longitudinal beam polarisation SL
3 Pz, SR

3 Pz.

Linear light polarisation SL
1 , SR

1 .

Distance interaction point to calorimeter d0.
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Fit parameters for test runs:

Strategy:

Obtain “best” η − y transformation from one single fill, with fixed d0 = 65

meter.

Test fit for colliding/non colliding bunches with:

• large number of free parameters

• small number of free parameters

Stefan Schmitt, University of Zürich 4 Polarimeter meeting, 8th June, 2004



Fit results (1):

Normalisation L,R

S1 L,R

S3Pz L,R

NORML2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

NORMR2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

S1L2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

S1R2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

S3PZL2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

S3PZR2(2) vs (t-1072911600)/3600./24

non-colliding
colliding
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non-colliding
colliding

SIGMAY2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

FE2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

FETA2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

-1

-0.5

0

0.5

1

0 20 40 60 80
-1

-0.5

0

0.5

1

0 20 40 60 80

-0.2

-0.1

0

0.1

0.2

0 20 40 60 80
0.4

0.6

0.8

1

0 20 40 60 80

0.9

1

1.1

1.2

1.3

0 20 40 60 80

-0.04

-0.02

0

0.02

0.04

0 20 40 60 80

Energy resol.

fskew χ2

EOFF2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

SIGMAEA2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

SKEWFAC2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

chi2ndf2(2) vs (t-1072911600)/3600./24

non-colliding
colliding

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 20 40 60 80
0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0 20 40 60 80

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0 20 40 60 80
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0 20 40 60 80
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Fit results (2):

S1 L,R

S3Py L,R

S3Pz L,R

S1L2(2)

ID
Entries
Mean
RMS

            110
          37497

-0.1952
 0.7749E-01

non-colliding
colliding

S1R2(2)

ID
Entries
Mean
RMS

            134
          37497
-0.7572E-01
 0.7150E-01

non-colliding
colliding

S3PYL2(2)

ID
Entries
Mean
RMS

            116
          37497

 0.3038
 0.1026

non-colliding
colliding

S3PYR2(2)

ID
Entries
Mean
RMS

            140
          37497

-0.3145
 0.9836E-01

non-colliding
colliding

S3PZL2(2)

ID
Entries
Mean
RMS

            122
          37497
-0.2050E-01
 0.4165E-01

non-colliding
colliding

S3PZR2(2)

ID
Entries
Mean
RMS

            146
          37497
-0.3439E-01
 0.4733E-01

non-colliding
colliding
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            300
          37497
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Entries
Mean
RMS

            301
          37497
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 0.1590
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ID
Entries
Mean
RMS

            302
          37497

  1.119
 0.1210
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ID
Entries
Mean
RMS

            303
          37497

 0.9991
 0.9913E-01
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Conclusions

• New fit seems to work

• Good stability against number of free parameters for colliding bunches

• Non colliding bunches: fix some parameters as obtained from colliding

bunches

• Agreement with LPOL within 2%

• More work necessary to sort out all details

Should start offline analysis of TPOL data in mass-production

mode as soon as possible
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