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TOF-700 setup

59 modules with 32/16 strips



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



Time difference for protons by modules



Mass for protons



Proton mass (0.880)

m2
Entries    1.509378e+07
Mean    0.903
Std Dev    0.9411

 / ndf 2χ  4.672e+04 / 11
Constant  5.260e+02± 1.192e+06 
Mean      0.0000± 0.8906 
Sigma     0.00003± 0.08076 
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He3 mass (1.980)

m2
Entries    1.509378e+07
Mean    0.903
Std Dev    0.9411

 / ndf 2χ  76.99 / 14
Constant  33.0±  7257 
Mean      0.001± 1.976 
Sigma     0.0014± 0.1717 
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Deutron mass (3.519)
m2

Entries    1.509378e+07
Mean    0.903
Std Dev    0.9411

 / ndf 2χ   1876 / 32
Constant  5.084e+01± 3.011e+04 
Mean      0.00±  3.58 
Sigma     0.0003± 0.2215 
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Mean      0.00±  3.58 
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m2_shift
Entries    1.509378e+07
Mean   0.9271
Std Dev    0.9456

 / ndf 2χ   1505 / 29
Constant  5.40e+01± 3.15e+04 
Mean      0.000± 3.614 
Sigma     0.0003± 0.2079 
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Tritium mass (7.919)

m2
Entries    1.509378e+07
Mean    0.903
Std Dev    0.9411

 / ndf 2χ   77.6 / 54
Constant  6.4± 959.3 
Mean      0.006± 8.106 
Sigma     0.0102± 0.6749 
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m2_shift
Entries    1.509378e+07
Mean   0.9271
Std Dev    0.9456

 / ndf 2χ  127.8 / 62
Constant  6.1± 955.2 
Mean      0.005± 8.178 
Sigma     0.0083± 0.6953 
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Coordinate correction
The next conditions and cuts were used

≈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
Time corrections implemented



Matching
Propagate track to PVZ, if distance between PV and track on PVZ
more than 1.0 cm, skip track
Propagate track to TOF-700 planes
Find nearest hit in ±3 cm for X and Y directions
Calculate length of track
Correct time by proton peak correction coefficients
Calculate mass and momentum of track
Fill independent distributions for protons, π−, π+ and deuterons



There is module and momentum dependence



There is module and momentum dependence





dX vs momentum for selected protons

Plot was divided by slices of 0.4 GeV/c
Spectrum in slice fitted by “gaus+pol2” function and mean value used
to get momentum dependence





Lack of statistics for low momenta





Lack of statistics for low momenta



Much better separation of fragments and presence of K−



Next steps
Fit momentum dependencies for dX and dY on higher statistics
Get momentum independent shifts of modules
Recalculate time shifts (because of track length changing)
Implement time corrections in TOF-700 hit maker
Implement momentum dependencies and coordinate alignment
in global tracking (track to hit matching)
Ask for new data production

Analysis teams can already start working with these corrections!
(Vasilisa and I can help)


