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A precise in-situ calibration of
the H-Jet



Do we need a precize calibration for the H-Jet?

* In the H-Jet, beam polarization is measured by comparison beam and jet
asymmetries and , thus, result is irrelevant to the actual calibration (unless we
want to publish he dependence of analysing power on the momentum transfer.

but

* Calibration procedure allows us to verify that we understand the performance
of our detector.

* An accurate calibration allow us to apply tighter cuts and, thus, to reduce
background

* In the H-jet background is expected to be the same in all strips. We can use one
strip to evaluate background in other strip if all strips are properly calibrated.

If we can we must calibrate the detector!
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x1903.902 (March 19, pump problem) IT=28
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The proton banana
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The Time-Amplitude distribution indicate
processes beyond the simple

pp — interaction model:

~ Alphas

* Prompt

* Tails in the proton energy distributions
* Unidentified background in the elastic
pp events is too big 5-10%

We see alphas, protons, and prompts
in the no-jet runs

There is a sigm"rt contribution from
the pA->pXinteraction in the beam-
line gas.
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Fill 17474 (May 8) IT = 146

Fill 17250 (March 20, pump problem) IT = 82

IT = Intensity x Time (arbitrary units)
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Proton enerqy spectrum in elastic pp interaction
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where A is signal amplitude, gives the image of the jet concentration along z-axis. The value of
A at the maximum may be associated with a well defined (from the detector geometry) energy.

A beam gas background is expected to be the same for all strips. This background may be
amplitude (energy dependent).
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approximately the same in all strips.
5 pp signals may be used for
calibration. Other - to evaluate
background



Background Evaluation (Fill 17600)
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Detector 1 after bacquound subtractlon (FlII 176002
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Background correction to the measured polarization
(A brief comment)

off AN+rARIgr 1-+ar
N — = AN—;
1+r 1+4+r

r ~5% is background level
For Jet asymmetry a=0. For beam asymmetry a is unknown and may be as large as 1.

Pmeas — Pbeam(]- + OJI‘)

a =A% /AN

In the above example, background level was suppressed (by subtraction) by about factor 5. The
correction to the measured polarization should also be suppressed by factor 5. Moreover by
comparing measured polarization before and after background suppression we may evaluate the
remaining correction.

Advantage of the method: * The background statistics available (by product)for the
evaluation is about 20-30% of good event statistics.
* The dependence of the background analyzing power on
amplitude etc is automatically accounted.

To be done: *The method have to proved (more study is still needed).
*Background subtraction should be done separately for every
combination of the Beam/Jet Polarity and left/right selection of
detectors.
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The calibration schema

o 89 < A < 911
30/Si4 —
i (t) = 24.18 £ 0.121
20:— —
10F s
o —""10 20 30 40
time [WFD Units]
5T 20t
T t H7.7ns

MP
2E'strip

t, is measured in a model independent (almost)
way, without any knowledge about gain and
dead-layer.

If we measure the dependence t=t(A)
(banana), then for every amplitude we may
calculate the energy:

o= A;Ip (t(A)L— tO)Q

Gain a and dead-layer d are only one of the
possible parameterizations of t=t(A)

2y/T/MeV
/Me ot; Foroy =0.5nsand T =5MeV = op/T =3.9%

Accuracy of the t, determination is crucial for the calibration.
We must evaluate it !



Determination of t, from the prompt events

| Prompt Time Distribution |
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First Results (Run 17600)
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Very poor consistency between two method
of determination t,.

Results for different beam/side strips are
shown by different colors.

-

A geometrical alignment (in software) is
needed !
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Geometrical Alignment

Coordinate selection: x-axis goes through centers of detectos 2 and 5

Alignment parameters:

z-axis perpendicular to x (and horizontal)

z1, z3, z4, z6, zJet

321

Jet

F

456

Holding Field Correction:
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Online software: b =9 MeV - cm
Calculation: b =27 MeV - cm

Calculation may be inaccurate. We should determine
b from the fit. b is strongly correlated with 6.



Results After Alignment

Accuracy of the t0 determination:

Jprompt @ Ogeom — 0.31 1S
Oprompt P 0 = 0.78 1ns
Ogeom Do = 0.75 ns

D

o — calibration is very
preliminary. Here it is
used to compare the
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calibrations only.

The combined accuracy of the t0 determination:
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Contribution to the enerqy calibration:

or/T = 0.5y/T/MeV %

Alignment: po—
Results for March z3 (mm)
25 and June 8 are
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Topics for discussion and further study

Amplitude A is not necessary proportional to the kinetic energy T (dead-layer,
non-linearity)

torompt — t0 = 4.5 ns

t, depends on Amplitude !?

Signal waveform is amplitude dependent !?

Waveforms for banana protons and prompts are different !!!???
Determination of the dead-layers.

Gains for “empty” strips

Comparison with alpha — calibration

Detailed study of the background.

(To be presented at next meetings.)



Summary

* The new methods of determination of t0, (i) prompt study and (ii) geometry
correlations, were tested.
* Both method allows to determine t0 with accuracy about 200 ps.
* This allows us to control the energy scale with a 1% accuracy.
* t0 dependence on the signal amplitude was observed.
* The second method (geometry correlations)
- provides tools for detector monitoring
- allows us to measure gains with high accuracy
- give hints to the solving the “background problem”
* More work is still needed to implement the “alpha-less” method of calibration.
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Detector 1 after backqround subtraction
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