
Performance of ToF-700 and LCSC

I.Kozlov, V.Lenivenko, K.Mashitsin, S.Merts

12thCollaboration Meeting of the BM@N Experiment at the NICA Facility
Satbayev University, Almaty, Kazakhstan

14/05/24



S. Merts Performance of ToF-700 and LCSC 2 / 18



Time correction

Select protons by mass
For each selected proton calculate
theoretical time of flight by length (L)
and momentum (p)
Ttheor = L·

√
m2+p2

p·c

Calculate time correction
dT = Ttheor − TTOF
Use dT to correct TTOF for each
particles

Repeat independently for each
module (59) / strip (32 × 59)

Used statistics: 1e6 events

S. Merts Performance of ToF-700 and LCSC 3 / 18



Time resolution

Time resolution is about 140 ps
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Time difference for protons by modules

Mass for protons
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Coordinate correction
Event/track selection

≈22e6 events
At least 2 tracks in primary vertex
−1.0 < PVX < 1.5
−1.0 < PVY < 1.2
−0.5 < PVZ < 0.5

At least 5 hits on track
Z position of TrackParamLast more than 200 cm (last two GEM
stations)
Impact factor of track less than 1 cm
Time corrections implemented
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Momentum dependence

Typical plot

Plot divided by momentum slices
Spectrum in each slice fitted by “gaus+pol2” function
Mean value of fit used as coordinate correction
Sigma of fit used as range for matching
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TOF-700
before mom corrections after mom corrections

S. Merts Performance of ToF-700 and LCSC 8 / 18



TOF-700

Rest inalignment is about 2-4 mm
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TOF-700

Averege X resolution is about 1.0-1.5 cm
Averege Y resolution is about 0.8-1.4 cm
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LCSC
before mom corrections after mom corrections
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LCSC

Rest inalignment is about 1-3 mm
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Efficiency

Soft conditions
Selected good track extrapolated to TOF-700
If track is in TOF-700 acceptance, denominator++
If track has TOF-700 hit in ±3 · σ(p) range, numerator++

Hard conditions
Selected good track extrapolated to TOF-700
If track is in TOF-700 acceptance, denominator++
Track extrapolated to LCSC
If track has LCSC hit in ±3 · σ(p) range and TOF-700 hit in ±3 · σ(p)
range, numerator++
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Efficiency
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Efficiency
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A way to prove the low efficiency of TOF-700
(very rough approach)

Number of hits per event

Detector Run-3800 (Ar) Run-7900 (Xe) Xe/Ar
GEM (per half station) 9.51 75.40 7.9
TOF-400 2.41 16.14 6.7
TOF-700 8.45 20.62 2.4
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Conclusion
Time and coordinate corrections for TOF-700 were done. Time
resolution is about 140 ps, coordinate resolution is about 1.0-1.5
cm
Coordinate corrections for LCSC were done. Coordinate
resolution is about 1.0-1.5 cm
Momentum dependence for coordinate corrections and
matching ranges evaluated for both subsystems
Efficiency for LCSC estimated and it is on quite high level
Efficiency for TOF-700 estimated but it is pretty low
Problems with HV on some modules were observed during the run
on TOF-700

Thank you!
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Backup
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TOF-700 setup

59 modules with 32/16 strips
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dX(dY) vs momentum
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