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Fitting calibration constants

Goal: check if we can improve the resolution by fitting the intercalibration constants.

- Fit simultaneously all intercalibration constants to get the “best” energy resolution.

- Energy resolution taken as the core resolution of a binned fit to the data with a
crystal Ball function (a fit is performed for each set of parameters).

- Include temperature corrections determined during TB*

Data used for this fit:

- Run 350 & 351 : beam on crystal 12,1 GeV, High gain
- Cherenkov signal compatible with electron hypothesis
- Temperature correction: -0.002/degree

- Check effect on subsequent runs

Note: The parameters are very correlated and the minimum region is quite flat, so the
uncertainties are quite large. Take these results with caution.

* http://blog.hep.caltech.edu/wiki/index.php/Temperature_corrected_inter_calibration_Oct28_update
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Fitting method

Idea: we perform a fit in the fit.

- Fit the 24 intercalibration constants (constant of central crystal (12) is fixed to 1) to
minimize the energy resolution. The latter is defined as the core resolution (o) of
the Crystal Ball function used to fit the energy spectrum.

- The core resolution is obtained by another fit (secondary fit) for a given set of calibration
constants. The energy distribution is recalculated using this set of constants, including

all corrections, and fitted with a Crystal Ball function.

- At each step, we make sure the secondary fit converges properly (even a single failed fit
can alter the convergence of the primary fit).

- Use the calibration constants measured by fitting the m.i.p for each crystal separately
as starting values (Test beam result).

- All parameters are heavily correlated, and the results of the fit depends on the amount of
data used and fitting range.

This works, but this needs more data to produce really “stable” results
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Results (Run 350 & 351)
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Small improvement, fit converges to values similar to initial values
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Fitted intercalibration constants
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Large uncertainties for outer crystals, need more data to reduce them
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Resolution for Run 353 (1 GeV, High gain)

No fit, apply simply new intercalibration constants

ADC counts
g 200 :_II [ | LI L | L L | L | L L] L | L L | T 1 1 |_:
u'-: 180 :_ ! mmm |nitial calib _:
160 =5 " + mm Fitted calib B Initial Resolution
- | * . o/E  =42%0.1%
140— ]
E % E HWHM/E = 5.1 %
120— / + —
100 — Fitted resolution
8of— : _f o /E -40+0.1%
soF- ' = HWHM/E = 4.9 %
40 | — : °
m L = Uncertainty on o_=1.7%
20 4 up =
VS -

100 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
ADC counts

Note that difference in quadrature of 6_/E ~ 1-1.5%
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Fitting all crystal with new constants from Elisa
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Resolution for Run 455 (3 GeV, Low gain)

Could only refit the inner crystal constants
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Large tail, the fit is quite unstable, | really had to tweak the procedure to make it work !
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Conclusion

Proof of principle: the method seems to work, but require more statistics to
produce stable results.

Small improvement in o_/E (a few percent) for 1 GeV Runs, similar conclusion

if the new calibration constants provided by Elisa are used.

Difference in resolution seems to suggest that the intercalibration uncertainty
is around 1-1.5%. This number looks reasonable.

Not enough data for high energy runs (low APD gain) to get proper convergence
of the fit. We can try next time...
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