
The HERA polarimeters

status report

• The Polarimeters

• Polarimeter data-quality monitoring

• The LPOL/TPOL ratio

• Polarimeter offline analysis

• Polarimeter data flow
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The Polarimeters
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The LPOL

• Long. beam polarisation changes dσ

dE

• Pulsed high-intensity laser: multi-

photon mode

• Calorimeter integrates 1000 photons

Measure: I =
∫

E dσ

dE

• Flip laser helicity

• Polarisation

P =
1

A
(〈IL〉 − 〈IR〉)

• A depends on calorimeter linearity

20

40

60

0 20 40 60 80 100

50

100

150

200

-5 0 5 10 15 20 25 30 35

multi photon mode

single (few) photon mode

L
A

SE
R

 L
E

F
T

L
A

SE
R

 L
E

F
T

E/GeV

E/GeV

P=0.1

P=5.5

0

50

100

150

200

250

300

350

400

0 5000 10000 15000 20000
0

50

100

150

200

250

300

350

400

450

0 5000 10000 15000 20000

LPOL cavity: measure dσ

dE
, single photon mode, high statistics (high laser intensity)
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The TPOL
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• Calorimeter measures

E = U + D and η = U−D

U+D

• Silicon measures coordinates x, y

of converted photons
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Chi2 / ndf = 0.1877 / 21
 0.2461 ±p1       = 0.9697 
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Online analysis: P = 1

A
(〈ηL〉 − 〈ηR〉)

A depends on η − y transformation, beam size

Offline analysis: multi-parameter fit
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Data quality monitoring

Weekly polarimeter meeting, Tuesday 15:00 1d/11

Example: TPOL data quality plots, first page

Transverse Polarimeter

0

20

40

60

0 1000 2000 3000 4000 5000 6000
x 10

2

1

10

10 2

0 1000 2000 3000 4000 5000 6000

x 10
2

25
50
75

100

0 1000 2000 3000 4000 5000 6000

x 10
2

0.99

1

1.01

0 1000 2000 3000 4000 5000 6000

x 10
2

0 1 2 3 4 5 6 7

 2004_05.18-05.25

-10

0

10

20

0 1000 2000 3000 4000 5000 6000
x 10

2

0.4

0.6

0 1000 2000 3000 4000 5000 6000

x 10
2

-0.1

0

0.1

0 1000 2000 3000 4000 5000 6000

x 10
2

-0.5

0

0.5

0 1000 2000 3000 4000 5000 6000

x 10
2

-2

0

2

0 1000 2000 3000 4000 5000 6000

x 10
2

0 1 2 3 4 5 6 7
-10

0

10

0 1000 2000 3000 4000 5000 6000

x 10
2
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The LPOL/TPOL ratio

• Polarisation is constant around HERA

• LPOL and TPOL should agree

• Monitor LPOL

TPOL
to spot polarimeter

problems

• HERA I: agreement on 2% level

• HERA II: disagreement 5 − 15%

• Main source: beam size (“focus”) at

TPOL calorimeter

• HERA II e+ beam seems to be less sta-

ble than at HERA I (emittance, tilt)
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Polarimeter offline analysis

• LPOL: offline corrections are small

• TPOL at HERA I: small offline correc-

tions.

Focus dependence not corrected

• TPOL at HERA II: new multi-parameter

fit. First results look encouraging, but...

– Fit is slow (takes 1 minute to fit data

of 1 minute)

→ Need to have well-defined fit proce-

dure before reprocessing all data.

– Systematic uncertainties not yet de-

fined

Interested co-workers please contact

David South

lpolc/polc 1 min

  1235.    /    97
Constant   1508.
Mean   1.139
Sigma  0.7838E-01

lpolc/offpolc 1 min

  1667.    /    91
Constant   1893.
Mean   1.012
Sigma  0.6146E-01

lpolc/polc 10 min avg

  261.4    /    61
Constant   211.8
Mean   1.131
Sigma  0.5388E-01

lpolc/offpolc 10 min avg

  327.9    /    51
Constant   338.5
Mean   1.009
Sigma  0.3251E-01

lpolc/polc 100 min avg

  46.74    /    33
Constant   23.78
Mean   1.126
Sigma  0.4452E-01

lpolc/offpolc 100 min avg

  37.43    /    24
Constant   46.53
Mean   1.007
Sigma  0.2295E-01
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Polarimeter data flow
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