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Drift Chambers Reconstruction Chain
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Some selected residuals [Measurement — segmentFit]

C beam, empty target, B = 1200A
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MC and data residuals are in agreement for all coordinates




Angle values and resolution

C beam, empty target, B = 1200A
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Coordinates values and beam width

C beam, empty target, B = 1200A
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Difference in slopes between DC1 & DC2

C beam, empty target, B = 1200A
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MC slope difference distributions are adequate to SRC data
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Difference in coordinates for matching DC1 with DC2
C beam, empty target, B = 1200A

MC reco data reco
Xdc2 - Xdc1 extrapol Zmid, m closest Xdc2 - Xdc1 extrapol Zmid, m closest
F ; hX1_X2_glob_m 2400 = hX1_X2 glob m
o Entries 15548 2200 Entries 91457
F Mean ~0.09676 2000 :“:’f; _0‘34322
ul : Std Dev 2.262 1800 : : : 1d Lev '
- . onoE- || ##ndf 231.8/25
- 0=0.90cm x/ndt 68.17/26 = 0=0.87cm || |constant 2084 + 146
E Constant 558.2+7.4 X e 0 | Mean  0.0469 = 0.0056
C 5 Mean  -0.01047 + 0.01101 1200 Sigma 08736 +0.0072
- ' Sigma 0.9038 + 0.0138 1000 : ' ' ; ;
u ? : 800 —
:— 600
F =S
C : 200
L L |_J. PN R a
15 —10 5 0 5 10 15 -5 -0 -5 0 5 10 1é>m
. i cm
Ydc2 - Ydc1 extrapol Zmid, mh$?s$32t glob_m Ydc2 - Ydc1 extrapol Zmid, m closest

3 Entries 15548 2000F= hY1_Y2 glob_m
= Mean 0.02566 1800f— Entries 91457
- Std Dev 1.763 - Mean -0.5632
E i é 1400 2/ ndf 722.7165
F 0=1.41cm Gonstant 4296+ 46 = =i x
E Mean 0.01472 + 0.01209 Y 1200 o 1 66 Cm Gonstant 1713 £ 8.9
3 Sigma 1.408 + 0.010 soaoF- é Mean —0.4374 %0.0076
= = ] = Sigma 1.66 £ 0.01
E ; : 800 ; : :
- : 5 = F : ' '
= e
- = T amf
= - z 2o0f
:I_I_I_ LJ_I |_J...u....- il ] P T | ~200 cm U_ i

-10 -5 a 5 10 15 —-15 =10 a 10 15

cm cm

Smearing for MC coordinates is adequate to SRC data




C Beam momentum resolution estimation
C Beam, empty target, B = 1200A

MC DCH global tracks
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Reconstruction Efficiency vs. MC hit probability

ION generator (single particle in event)

100% hit on layer probability
92% hit on layer probability 86.32 86.37 69.18

12C + p — 2p + 1°B/ 1°Be + (n / p)

Dubna Cascade Model (DCM-QGSM)

Layer hit reconstruction Particle type dcl, | dc2, dcGlobal,
probability % % %

100% hit on layer lons(12C, 19B, 19Be) 95.6 96.6 91.5
probability D, e, T, T 96.1 98.3 91.3
92% hit on layer lons(12C, 19B, 19Be) 81.7 82.9 67.7
probability D, e, T, T 81.9 84.7 65.3 [ 9 ]

Feature. The probability that there is a detector response on layer corresponding to
a particular MC point can be adjusted.




Implementation into bmnroot

GltLab Projects Groups Snippets Help

i h N
BN hmnroot 1 NICA bmnroot * Commits

LI Project overview dev bmnroot /dch
B Repository 23 Oct, 2020 4 commits
Files Update BmnDchHitProducer.cxx
Nikolay Voytishin authored 2 wesks ago
Commits
: . BmnDchTrackFinder.cxx adjusted for reconstruction of MC and experimental data
fancnes Nikolay Voytishin authored 2 wesks ago
Tags
BmnDchTrackFinder.h adjusted for reconstruction of MC and experimental data
Contributors Nikolay Voytishin authored 2 wesks ago
Graph BmnDchHitProducer.cxx adjusted MC hit reconstruction
Nikolay Voytishin authored 2 wesks ago
Compare
22 Oct, 2020 1 commit
[ Issues 29

adjusting simulation for DCH

Nikolay Voytishin authored 2 wesks ago
I Merge Requests 0 ey g

Unified DCH tracking for SRC/BM@N/MC/EXP was implemented into bmnroot.




Conclusions

* Realistic response of DCH added in simulation procedure

* Residuals and segment parameters are in agreement between
MC and data

* The differences for matching between two DCH chambers in
slopes and coordinates are quite similar for MC and data

* Tracking unified for SRC/BM@N/MC/EXP

* The full reconstruction chain for Dift Chambers is available in
bmnroot package.

* Detailed investigation of reconstruction efficiency and
resolution adjustments is ongoing.
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Ar beam e.m. contaminated MC data vs. Ar data

Ar beam, empty target, B = 1250A
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Remark. Cut on beam region applied in order for reconstruction to work properly




leference in slopes for DC1 & DC2

Ar Beam, empty target, B = 1250A data
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MC slope difference distributions are adequate to Ar data




Difference in coordinates for matching DC1 with DC2
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Smearing for MC coordinates is adequate to Ar data




Drift Chambers coordinate reconstruction on a layer
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Drift Chambers Reconstruction & Performance
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MCHit -> smeared SimHit
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