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Scope of Calibration WG DUVE

e Calibration: from detector signals to physical variables
- ECAL: energy, time and positions of the particles
— STT: r-t relations, track momentum, dE/dx for PID, ....
- GRAIN: tracks, time, energy, ....

— Timing alignment among the subdetectors (for the determination of the
interaction time)

* Start to define a strategy for each subdetector:
— Sources: cosmics, particles from beam, (radioactive sources ?)
— Choose suitable processes (given the expected fluxes of particles in the detector)
(e.g. for the ECAL: cosmic p’s as MIPs, MIPs from the beam, electrons and
photons ....)
— Set a calibration procedure (at which level of precision ?
How much time expected for a calibration ?)
* Reference people:
= ECAL: P.Gauzzi
= GRAIN: A.Surdo

= Tracker: ......
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ECAL calibration

This week there has been the Preliminary Design Review of the
KLOE-to-SAND project by a Fermilab committee

The reviewers raised the question of the ECAL performance in SAND

related to the different
calibration procedure
w.r.t. to KLOE because of

different environment

P.Gauzzi

4. Itis assumed that the performance of the ECAL will be the same as what
was measured in KLOE. For this to be true the calibration will need to be
equally precise in DUNE, but the experimental environment is quite different.
Please provide the studies showing how the calorimeter will be calibrated and
that the expected precision can be achieved. It seems likely that large samples
of Bhabha events are not going to be available.
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ECAL Calibration in SAND

MIPs from cosmic rays: muon flux at surface ~ 0.02 p/(s cm?)
« with an effective cross-section of the ECAL for vertical muons of ~ 5 X 105 cm?
= ~ 104 p/s on ECAL (= 100 Hz of “golden mips” in KLOE)
* Underground reduction of a factor of about 100
= ~ 100 p/s on ECAL (without any selection)
* Rough estimate by rescaling the KLOE numbers = 1 day (24 hrs): ~ 10 evts/cell
* Relaxing the “golden mip” selection: in few days ~ 103 evts/cell

MIPs from beam (rock, magnet and Fe yoke, upstream ECAL modules)

e ~1.5 X 103 p/spill (1 spill =9.6 pus every 1.2 s) without any selection

ECAL Rock muons Magnet events
Cut Events | =z (%) Events | = (%) Events | =z (%)
No cut 2.23 100.0 [_T337.26_|_T00.000 50. 100.000
pin ECAL FV 2.23 100.0 12.73 0.880 18.92 37.229
STT & ECAL hits 1.63 72.9 6.05 0.420 3.443 6.775
NN cut 1.56 95.5 0.10 0.007 0.07 0.136

Table 40:

Number of events per spill (9.6 ps, 7.5 x 103 pot) and selection efficiency for the signal from v, CC

in the front barrel ECAL and the backgrounds from rock muons and magnet events.

(from DUNE-doc-13262, A Near Detector for DUNE)
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Energy scale calibration

* v’s from ©° decays, invariant mass reconstruction (need a vertex from
the STT)

« v+ electrons: ~30% of photons from ©t° convert in the STT

= ~50% of n’ have at least one y—>e'e™
(from DUNE-doc-13262, A Near Detector for DUNE)

Exploit K'—>n'a® >4y ?

* High energy electrons from v, interactions

= need the momentum measurement in the STT



Time Calibration

e Alignment of the ty’s: MIPs from cosmics and other beam particles
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 Timing alignment with the rest of SAND: p, &, and electrons from v

interactions with vertices and momenta reconstructed in the tracker



