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Calibration status

CNAO 2025 calibration:
- Almost done with the energy calibration
- A calib. file has been created
- Fine-tuning after some tests on the Z-separation?

- Some work still to be done for the timing calibration

- A custom dt_LR calibration will be useful to identify the hit position along the bar
with higher accuracy.



Calibration status

For the energy calibration, all the events with
target have been used together (C+C2H4).
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Calibration status

Something still needs to be understood for the data with no magnetic field...
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The charge distribution
does not overlap with the
other data. We expect the
occurrences of each
species to be different
because the beam position
on the TW is not the same,
however the peak
positions should not vary.

If something changed
between the two datasets,
a dedicated calibration
should be performed



What’s next?

. N ,
Can we improve something in the TW detector: dt - dE Distribution

20

- Can we do something from the point of view of 18 :
the energy resolution? ¥

- The time resolution with proton and helium
fragments is dominated by the TW, not by the
SC: can it be improved?

Charge (a. u.)

- There is only a partial efficiency for protons, and
it is uneven between bars.

Leonardo Bachi is working on it and in the
following slides some preliminary results are shown
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Carica barra (mV-ns)

Light collection efficiency

Carica vs dt - barra 6 (TW:simple, ST:simple) - entries 69834

There is a dependence of the total collected signal on
the point of interaction in the bar, this is not a major
contribution, expecially for heavy fragments that are
mainly localized at the center of the bars, but some
correction can be applied.
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Waveform template fit

We can try an approach based on a waveform template fit:
The waveform produced by each TW channel has a specific template that can be estimated
via thousands of waveforms and that can be used to perform a fit on each event

- Two free parameters: T, and Amp

Pros: Cons:

- We use more - Computationally heavy
information compared - Needs a pattern for
to other methods each channel

Is there some advantage in terms of time resolution? s s T

- No, at least for carbons, for protons we still need to understand, but...



Waveform template fit

What if we have saturated waveforms? Is it possible to retrieve the information on the

energy of the waveform without loosing resolution? Can we reconstruct the timing
without biases?
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Up to now, we are using gain = 1in

the TW channels to avoid saturation

with carbon fragments. However if

we increase the gain we could:

- Increase the time resolution of
the TW with light fragments

- Increase the sensitivity to protons

Saturation may be unavoidable in
the future if we will use heavier
projectiles



Waveform template fit

Preliminary results suggest just a minimal loss in the energy resolution when we cut the
waveform at a fixed threshold of 200 mV. To be noted that only carbon fragments will be

cut, other fragments will remain unchanged.
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Waveform template fit

No significant degradation in time resolution has been observed
Below, it is reported the resolution between SC and a single bar of the TW (bar 30),
selecting only carbon fragments.

Simple CFD: Template fit: - Template fit
5= 7714 9.4 Ds - - t .6 DS (wf cut - 200 mV):
=771%£2.4Dp =/77-9%2.0p ] 0=76.9+2.7Dps

The analysis has been done on a limited number of runs up to now, a complete analysis is
still ongoing



Conclusions

- We are finalizing the calibration for the 2025 campaign

- Some tests are being done to understand if the TW response can be improved, in
particular respect to low-Z fragments

- The adoption of a higher gain for the TW detector can help improving the performance
with protons, saturation of carbon signals seems not to be a problem
- Data acquired in the TOFpRad experiment can help in understanding the real
improvement that can be foreseen
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