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Study on minimum energy detection on TOFWALL

Probability to have a TDC hit as a function of the counts of the corresponding ADC
(ADC raw counts with pedestals subtracted)
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Estimated from data and implemented in montecarlo

26-June-2013



Minimum energy detection (needed to trigger TDC hit)

The minimum energy to be released by a particle in the TOF to have a TDC hit are:
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TOF WALL energy distribution: DATA vs MC

AE,,, distribution
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»Mismatch between data and MC at low energy
»Minimum energy cut(estimated as shown in previous slide), removes too many protons
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»AE,,:- Energy collected at TOFWALL (Corrected for non-linearity)

AE,, Vs AE,,  (Low z regions zoomed)

»AE, ;- Estimated from reconstruction variable and Bethe Bloch prediction
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Slat by slat study of AE,, Vs AE,  offset

14— 2/ ndf 2.152e+04 /89 80 AE (MeV C _C
- Prob 0 o 4E (ADCcounts )= ( ¢ )* ( 22 2 ) I
12: p0 1.319£ 0.0077 — 116.23
10— ."E’
- >
- o
NE— ©
- 3
D s
- <
=3 | =
5/4:— A i H } N ] fn:
(ol 2;_ I {..lln Ll r:E . L [l I S
= <)
— | 11 | 11| | 111 | 11 | 111 | 111 | 111 | 111 | 11 | 1 Lﬁ
20 40 G0 80 100 120 140 160 180 200

Slat No. Slat.No

Energy Offset/ Sigma Ped [ADC counts] Vs Slat No.

ADCbsigma

Entries 11

[
=1

Mean/ 3.169 )

RMS 2.846

[
'IIIIIIIIIIIIIIIIIIIII

Energy offset/Sigma_ped [ADC counts]

.- ' ....- - -
..‘l: . u a " .'. "._“. "
W I . r\r ey 0T " ..-- "
...l"|- " " B .v T
¢ ZIE ‘4!3'. IHH%#%H%H DlltlllJlllll]IlILlJJlIllJJJl llljmﬂle
g -2 0 2 4 3] ] 10 12 14

Energy offset/Sigma_ped [ADC counts] ]_

» The offset is compatible with a 2 or 3 sigma error in the pedestal definition
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New pedestal subtraction and Low Z DATA -MC matching studies

»Pedestal values has been reviewed by the Politecnico group on above observation
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» Offset is reduced from 1.3 MeV to 0.4 MeV.
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TOFWALL-VTX track matching studies
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TOFWALL hits -VTX track matching studies

Each TOF tracks (two planes are considered as independent) matching with VTX tracks to
suite best momentum, then sort with comparable “Y” (position in y-plane).

For example:- At Vertex Plane At TOFWALL Plane
n_vtx_tracks=4 n_tof hits=6
vtx_mc_id=183 «— tof mc_id=12
vitx_mc_id=12 *— tof _mc_id=11
vix_mc_id=11 < tof mc_id=13

vix_mc_id=4 tof_mc_id=12
\ tof mc_id=11
tof mc_id=13

»mcid (Montecarlo particle id) of the particle chain is given on both planes.

»Each colored line represent the mcid correlations as implemented currently in FIRST
reconstruction code.

»Below table represent the navigated tracks mcid (Navigating each TOF hits to its mother
and identify the right MC id in the MC chain at the VTX).

Nav'gatf;ngng; mcid at Ténlf\'/s:tLL Above examples_, shows
Global tracks assigned correctly 3
12 12 Global tracks assigned wrongly 1
1 1 Not assigned tracks 2
1 1 » ~14% of tracks (of Global tracks) are wrongly
12 12 assigned.
11 11 » ~19% of events contribute for wrong track
13 13 assignment

26-June-2013 9



Different quantities for true/wrong track assignments

» The comparison is between reconstructed variables and MC generator variables at VTX
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Conclusion:

» DATA and MC agreement at low energy is improved. Now we can enable single
TDC cuts in MC.

» Fraction of tracks/events with wrong assignments is not negligible .

» We are trying to match two TOF plane (clustering of the two TOF planes).

(work in progress)

» The VTX-TOF matching can be improved by considering the charge from the

Thanks {or youn attention
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