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Introduction

® \Ve proposed the straw signal parametrisation in the same way how
it was realised in FairSHIP

® MC hits produced by GEANT4 were smeared and digitised

according to parametrisation based on Garfield ‘predictions’ and/or
Testbeam measurements
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In SHIP we had the 5m long straws,
SO we had to simulate the wire sagging

r D

MC point 1 2 MC point
< XY, 2 * Misalignment * X, Y, 2)
dist2Wire dist2Wire’
: _ , .
O
wpd
©
S The last step of simulation » o * 3
.u§) is ‘digitisation’ S. Nasybulin's stuales R(T) curve from Testbeam or Garfield simulation
5 4
fdigi=1_0 + DT + DT = mpvDT =
: * Landau(mpvDT, s’) * pol2(dist2Wire’)
needs information from PR
S /
wpd
) ’ : \ i
= 7 8
2 DT_repp = * dist2wire = * d2wire3eco.e}ppend
8 f(fdigi) pol2-1(DT_reco) (‘dist’:dist2wire, ...)
e _ , _ , - J
=
L Getting the DT from Reconstructing

digitised hit distance to the wire



S. Nasybulin’s parameterisations (Garfield + SHiP testbeam 2017)
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S. Nasybulin’s studies (GARFIELD simulations for SPD)

® The same study was made by S. Nasybulin for the

straw prototypes, which planned to use in SPD.

As well as in SHiP case we have a quite good
agreement with experimental data

Based on Garfield simulations results we can
provide the parameterisation of straw response
(TDC, ADQ) for tracks crossing a straw in different
magnetic field, with different angles, etc

Time [nsec]

Resoulution [um]

Fig. 1
180
160 [— - u
:': o ® Garfield
140 . 5 -
it Garfield++ n
120 Mean bin fit
-
100—  wmpn +
E s
80__- - -
- o
60 o ol
g s
o, -
PR -
20F= : -
= . T
- -- - --- -- -
_ 1 - i = -, 5. | = mf® -
-6 -4 -2 0 2 4 6
Relative track position [mm]
Fig.2
1000 . :
A | |
Q00— B TS eIt STttt M S
800 Em oo S A Measurements (V_drift) |
700 :— """""""" """""""" """""""" %  Measurements (fA-1) [
B0+
— : : : : B Spice (25 ns, 10 mV, noNoise)
e e ; L
400 e r— s
800 oo i e e Rt SR Rt MU ST
E & | | |
L e P g """"""" A R
— : : : ? : 5
L e e P oo - S S S ‘ """""""
0: 11 i | i 11 | 1 i 11 | 11 i 111 1 | 111 1 i 1
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Distance to the wire [mm]



The principal scheme of Simulation — Reconstruction procedure in Straw Tracker
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Summary

® The first Garfield simulation results are obtained; work on fine tuning
IS ongoing

® Comparison to Testbeam results is necessary for accurate
crosscheck

® T[he work on complex parameterisation taking into account various
parameters, such as magnetic field, readout electronics
characteristics, etc. will require some time
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def smearHits(self,no_amb=None):

for aDigi in self.digiStraw:

if (ROOT.strawtubesDigi.Instance().IsDefaultDriftTime()):

smear = (aDigi.GetDigi() - self.sTree.t@ - p.GetTime() - ( stop[@]-p.GetX() )/ u.speedOfLight) * v_drift

else:
TDC = aDigi.GetDigi()
t0 = self.sTree.t0 + p.GetTime()

signalPropagationTime = (stop[@]-p.GetX()) / u.speedOfLight

driftTime = ROOT.strawtubesDigi.Instance().DriftTimeFromTDC(TDC, t@, signalPropagationTime)

if driftTime < 5.285: driftTime = 5.285

smear = ROOT.strawtubesDigi.Instance().NewDist2WireFromDriftTime(driftTime)

if smear > ShipGeo.strawtubes.InnerStrawDiameter: aDigi.setInvalid()

if no_amb: smear = p.dist2Wire()

SmearedHits.append( {'digiHit':key, 'dist':smear, 'detID':detID} )
return SmearedHits

def pseudoCollectionEstimation(self):

for aDigi in self.digiStraw:

pseudoCollection.append( {'digiHit':key, 'xtop':stop.x(),'ytop':stop.y(),"'z"':stop.z(), " 'xbot':start.x(), 'ybot':start.y(),
'detID':detID} )

return pseudoCollection
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def findTracks(self):

pseudoCollection = self.pseudoCollectionEstimation()

if realPR:

track_hits = shipPatRec.execute(pseudoCollection, ShipGeo, realPR)

for i_track in track_hits.keys():

atrack = track_hits[i_track]

atrack_stereo34 = atrack['stereo34']

atrack_smeared_hits = list(atrack_yl12) + list(atrack_stereol2) + list(atrack_y34) + list(atrack_stereo34)
if withT@: self.SmearedHits = self.withT@Estimate()

# old procedure, not including estimation of t@

else: self.SmearedHits = self.smearHits(withNoStrawSmearing)

counter = 0

for sm in atrack_smeared_hits:

m = array('d', [sm['xtop'],sm['ytop'],sm['z"'],sm['xbot'],sm['ybot'],sm['z"'],self.SmearedHits[counter]['dist']])

hitPosLists[trID].push_back(ROOT.TVectorD(7,m))
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def findTracks(self):

pseudoCollection = self.pseudoCollectionEstimation() }> Specia| collection for PR
if realPR:
track_hits = shipPatRec.execute(pseudoCollection, ShipGeo, realPR) }:=>'F)F3

for i_track in track_hits.keys():

atrack = track_hits[i_track]

atrack_stereo34 = atrack['stereo34']

atrack_smeared_hits = list(atrack_y12) + list(atrack_stereol2) + list(atrack_y34) + list(atrack_stereo34)

if withT@: self.SmearedHits

self.withT@Estimate() Smearing

else: self.SmearedHits

self.smearHits(withNoStrawSmearing)

counter = 0

for sm in atrack_smeared_hits:

m = array('d', [sm['xtop'],sm['ytop'],sm['z"],sm['xbot'],sm['ybot"'],sm['z'],self.SmearedHits[counter]['dist"']])

hitPosLists[trID].push_back(ROOT.TVectorD(7,m))

\

Setting up the
collection for tracking
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def smearHits(self,no_amb=None):

for aDigi in self.digiStraw:

smear = (aDigi.GetDigi() - self.sTree.t®@ - p.GetTime() — ( stop[@]-p.GetX() )/ u.speedOfLight) * v_drift

if no_amb: smear = p.dist2Wire()

SmearedHits.append( {'digiHit':key, 'xtop':stop.x(), 'ytop':stop.y(),"'z"':stop.z(), 'xbot':start.x(), 'ybot':start.y()," 'dist':smear,
'detID':detID} )

return SmearedHits

def findTracks(self):

if withT@: self.SmearedHits

self.withT@Estimate()

self.smearHits(withNoStrawSmearing)

else: self.SmearedHits
if realPR:
track_hits = shipPatRec.execute(self.SmearedHits, ShipGeo, realPR)
for i_track in track_hits.keys():

atrack = track_hits[i_track]

atrack_stereo34 = atrack|['stereo34']
atrack_smeared_hits = list(atrack_yl12) + list(atrack_stereol2) + list(atrack_y34) + list(atrack_stereo34)

for sm in atrack_smeared_hits:

m = array('d', [sm['xtop'],sm['ytop'],sm['z"'],sm['xbot"'],sm["ybot'],sm['z"'],sm['dist"']])

hitPosLists[trID].push_back(ROOT.TVectorD(7,m))
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def smearHits(self,no_amb=None):

for aDigi in self.digiStraw:

smear = (aDigi.GetDigi() - self.sTree.t®@ - p.GetTime() — ( stop[@]-p.GetX() )/ u.speedOfLight) * v_drift
if no_amb: smear = p.dist2Wire()

SmearedHits.append( {'digiHit':key, 'xtop':stop.x(), 'ytop':stop.y(),"'z"':stop.z(), 'xbot':start.x(), 'ybot':start.y()," 'dist':smear,
'detID':detID} )

return SmearedHits

def findTracks(self):

if withT@: self.SmearedHits = self.withT@Estimate() Smearing
else: self.SmearedHits = self.smearHits(withNoStrawSmearing)
if realPR:

track_hits = shipPatRec.execute(self.SmearedHits, ShipGeo, realPR) }::=’ PR

for i_track in track_hits.keys():

atrack = track_hits[i_track]

atrack_stereo34 = atrack|['stereo34']
atrack_smeared_hits = list(atrack_yl12) + list(atrack_stereol2) + list(atrack_y34) + list(atrack_stereo34)

for sm in atrack_smeared_hits:

Setting up the
collection for tracking

m = array('d', [sm['xtop'],sm['ytop'],sm['z"'],sm['xbot'],sm["ybot'],sm['z"'],sm['dist"]])

hitPosLists[trID].push_back(ROOT.TVectorD(7,m))




