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Detector geometry
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Calorimeter segmentation
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KLOE calorimeter - readout segmentation (one end)
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Time resolution of the calorimeter
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Disclaimer

This study assumes that the detected signal is caused by a
neutron generated in the LAr meniscus, with known vertex

This does not allow a test of PID capabilities of the detector

It is possible to extract useful information on the features of
expected signals

Events causing hits in the endcaps are not considered at all
(implementation of real geometry in the endcaps is not trivial)
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Time of Flight (ToF) technigue

» Kinetic energy is given by

1
Exin = Myu(y — 1)c? =m, <— 1) c?

J1— B2
« Measuring B it is possible to calculate Ey;,

 Measurement of f:

- (xXy, Yy, Zy) VErtex

(x0, Yo, Zo) point used to calculate g

treco time corresponding to the eventin (xq, o, Zo)

ﬁ _ \/(xo_xv)z+(3’0‘3’v)2+(20_zv)2

C treco
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Time of Flight (ToF) technigue

e Inthe STT

- because of the very low threshold, one hit is usually sufficient to overcome the
threshold

treco IS the time corresponding to the first hit detected

* In the calorimeter

several hits are needed to deposit a sufficiently high energy and overcome the
threshold

the time of each hit is weighted with the corresponding energy deposition

the time of an event in the cell is the weighted average of the times of the hits in the
cell

treco IS the time of the first cell above the threshold
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[ reconstruction in STT

Reconstructed vs true B (STT)
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f reconstruction in the calorimeter

Reconstructed vs true B (calorimeter)
Due to the initial neutron
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Neutron signals in the calorimeter

beam

Let me use this notation:
(X0, Y0, Zp): point used to calculate f,..,

x: coordinate along the symmetry axis
v, z: coordinates on a plane L to the symmetry axis

m
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Neutron signals in the calorimeter

Number of hits as a function of x — x and \/(y — ¥¢)2 + (z — z;)?

No threshold Egep > 50 keV
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Neutron signals in the calorimeter

13 cells involved on average, but only 1 or 2 above threshold
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f reconstruction (combination)

Reconstructed vs true 3
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Sections of B,..0 VS Biryue @ different i,
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Neutron detection efficiency

100 a) — Neutrons generated in LAr
— Neutrons detected in the calorimeter
10 — Neutrons detected in the STT
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Conclusions

Present results Outlook

 Real calorimeter simulation, Calorimetric reconstruction

includin - - i
g - Particle ID with the calorimeter
- geometr :
g y * Interactions on H
- segmentation

- time resolution

Neutron spectrum

» Neutron £ reconstruction in
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Thanks for your attention!

...any questions?
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Backup
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Time of Flight (ToF) technigue

» Distance of the hit from the PMTs: Kinetic energy is given by
. d, PMT#1 Eyin = mp(y — D)c?
1
- d, PMT #2 =m,| ———-1]c?
J1—p?

» Speed of light in the fiber:

- vy * Measuring g it is possible to calculate Ey;,

* Time resolution: * Measurement of £:

Lres - (x0,¥,0 2o) point used to calculate g
» Detection times for the couple of PMTs

looking at the cell: . = v (o —xp)? +E:y;> —yv)?+(20—2)?
-t PMT #1 reee
- t, PMT #2
* Vertex known:
- t, =0
- (Xy, Wy, 2,) @assumed known

« Reconstructed detection time (calo) =——  Energy weighting:

t =1(t +t —M)+t cell _ i
reco — z\ ‘1 2 vs res treco 1/Ecell treco Ei
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