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Geometry: updated number of layers

in4.1.5

void CustomTsB(Double_t deg) .
{ : 62 layers
if(deg <0 || deg > 90) return; 8 module

SpdTsTBGeoMapper* mapper = SpdTsTBGeoMapper:Instance();

Double_td=1.0; //straw diameter;

Double_t gap1 =0.; // gap between straws in the sublayer

Double_t gap2 = 0.; // gap between the sublayers in the double layer
Double_t gap3 = 0.; // gap between the double layers in the module

Double_t w = SpdTsTBGeoMapper::GetLayerWidthFromStrawDiameter(d, gap1, o
gap2);

-
mapper->SetStrawModulePars(1, w, gap3);

mapper->SetStrawlayerPars(1, 0., d, gap1, gap2); // z layer
mapper->SetStrawlayerPars(1, +deg, d, gap1, gap2); // ulayer + ao
mapper->SetStrawlayerPars(1, -deg, d, gap1, gap2); // v layer

see “Update of the straw tracker
geometry description
in SpdRoot” by Ruslan Akhunzyanov 0



Was generated 10* events (u)

e VVersion spdroot is tag (From docker)
e Detectors: + ts endcaps
e run->AddModule(Pipe); )
e run->AddModule(Magnet);
. ~62 layers M

» Endcaps: 16 layers

* No vertex detector Lo

* 100 sample and 100 particles in each simulation/»

* Range of a (CustomTsB): /(P eamars*
e 0.1°,0.2° 0.3°,0.5° 1°, 2°, 5°, 10°, 20°

e Range of 0 (SpdlsotropicCenerator): y
e From 40° to 90° with step 10°
Files:

* Range OFOQO: ] SimuQslPy8.c
e From 0° to 360 RecoEventFull.c

Ny,
>



Whiskers shows + 15 |QR (difference between the 1st

and 3rd quartile of the data)
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Whiskers shows + 15 |QR (difference between the 1st
and 3rd quartile of the data)

i, 1.0 GeVie, W magnet, W/O verter, 4.1.1 version
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and cut = 50 layers



We have smaller momentum variance for each theta valuein 4.1.5
4.1.1(2021) 4.1.5(2023)

i, 1.0 GeVie, W magnet, W/O vertex, 4.1.1 version i, 1.0 GeVie, W magnet, W/O vertex, 4.1.5 version
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New version ( ) didn't improve efficiency, which is still below 85%



Only particles meeting the criteria shown below
were selected (In order of application):

GetNHitsTsEC() =0
GetNHitsTsB() > cut (Number of layers with hits)

GetGeneration() <=1
Only primary particle

GetFitPars() = True
(spddata/reco/vnt/SpdTrackMC.h)
Get (or create) track fit parameters

GetFirstState() = True
(spddata/reco/vnt/SpdTrackFitPar.h

Get track parameters at first hit position

GetlsGood() = True
(spddata/reco/vnt/SpdTrackFitPar.h)

Has'n Error Flag
Has'n error message

GenFit fully converged

GetlsAcceptable() = True
Has'n Error Flag

Has'n error message
NDF > 3
x%/NDF < 2

GetChi2overNDF() < 2

Bool_t SpdTrackFitPar::GetIsGood() const

(fErrorFlag != 8) return false;
(HasErrorMesg()) return false;

(fConvergencyGF != 1) return false;

return true;

Bool_t SpdTrackFitPar::GetIsAcceptable() const

(fErrorFlag != 8) return false;
(HasErrorMesg()) return false;

(fNDF < 3) return false;
(GetChi2overNDF() < 2) return true;

return false;

inline
{
if
if
if
}
inline
{
if
if
if
if
}



5% events were lost due to getlsGood filter
An additional 15% events were lost due to getAccptable filter

¢ GetNHitsTsEC() =0
+ GetNHitsTsB() > cut (Number of layers with hits)

+ GetGeneration() <=1 10000 | —f—f——f—————— e L ——
Only primary particle

+ GetFitPars() = True

9500 -
(spddata/reco/vnt/SpdTrackMC.h) + :—E?’tigtc
Get (or create) track fit parameters u —=— n_hits_cut
+ GetFirstState() = True 9000 - _4 GeV —:_— :_gte;:rr:tion
(spddata/reco/vnt/SpdTrackFitPar.h P C —— n_GetFirstState
) . . 6 — 800 n_GetlsGood
Get track parameters at first hit position 8500 - - —— n_GetisAcceptable

+ GetlsGood() = True n_GetChiZoverNDF

(spddata/reco/vnt/SpdTrackFitPar.h)

8000 -
Has'n Error Flag

Has'n error message B S~ ' Al
10 10 10!
GenFit fully converged alpha
+ GetlsAcceptable() = True

Has'n Error Flag a — angle between straw tubes

Has'n error message
NDF > 3
x%INDF < 2

+ GetChi2overNDF() <2

6 — angle between beam axis and
direction of particle velocity vector



Application of the getlsGood filter decrease tracks
amount by 5%

*

*

*

GetNHitsTsEC() =0
GetNHitsTsB() > cut (Number of layers with hits)

GetGeneration() <=1
Only primary particle

GetFitPars() = True
(spddata/reco/vnt/SpdTrackMC.h)
Get (or create) track fit parameters

GetFirstState() = True
(spddata/reco/vnt/SpdTrackFitPar.h
Get track parameters at first hit position

GetlsGood() = True
(spddata/reco/vnt/SpdTrackFitPar.h)

Has'n Error Flag

Has'n error message

GenFit fully converged
GetlsAcceptable() = True

Has'n Error Flag

Has'n error message
NDF > 3
x%INDF < 2

GetChi2overNDF() < 2
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The number of particles
after the condition

a — angle between straw tubes
0 — angle between beam axis and
direction of particle velocity vector




10500
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7500 A

7000

GetlsAcceptable and GetChi2overNDF is
similar. Using two is overkill
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alpha

GetlsAcceptable()
Has'n Error Flag
Has'n error message
NDF > 3
Y2/NDF < 2

10500

10000 1

9500

9000 1

8300

B0O0O0 1

7500 A

7000

el ——l il
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e
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In4.1.1(2021) 5% of events are lost during
the simulation phase
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Statistics with vertex detector are richer by
less than 5%

(e/ndf (P=4.0 GeV/c, 8=90°, a=0.*, N >0) 2°/ndf (P=4.0 GeV/c, 6=90°, a=0.7,N_ _ >0)
n ehi2 w_ndf 4.1.5 goe s | chi2_to_ndf_4.15 "
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Previously, there were reports that such
parameters filter out 20% of the tracks

' 1
Cuts on tracks used In the analysis

* Only tracks from primary vertex.
* Fit parameters exist.

*» GetIsAcceptable()
(no fit error flags, ndf > 3, x2/ndf < 2)

* [No hits in endcaps.]

About 80% of tracks pass these cuts.

Source: Ruslan Akhunzyanov SPD Physics & MC meeting, Nov 10, 2021
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10500

Does the x%/ndf < 2 condition o] e

affect the number of events? o
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GetlsGood() == True Jou are e bl
oo ) = S

GetISAccepta ble() - True 7000 4 —— n_GetFirstState

n_GetlsGood
6500 —s— n_GetlsAcceptable
. n_GetChi2overNDF
h <= 6000 ’ :
GetChi2overNDF() <=2
alpha
- g (=] L o
y2/ndf (P=1.0 GeV/c, 8=90°, a=0.2°, N > 0) o/p (P=1.0 GeV/c, 8=90°, 0=0.2°, Nnn . 0)
hits in TsB chi2_to_ndl_4.1.5_ym_nv s s! sigma_p_4.1.5_ym_nv
i 800 Entries 7588 - Entries 7588
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0 0.5 1 1.5 2 25 3 35 4 45 5 : : : : : : : : =2 e
___________________________________ ¥2/NDF p
i . inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; if (fNFailedHits > 8) return fals
fif (FNFailedHits @) return Ffalse: if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; if (GetChiZoverNDF() < 2) return true;
return false;
return true; }
}
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10500

Loss of events due to a condition .. P
x?/ndf in GetAcceptable
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o its in TsB :
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0 0.5 1 1.5 2 25 3 35 4 45 5 : : : : : : : : LLAE e
_____________________________________ £INDF =
i . inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
1 if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; if (fNFailedHits > 8) return fals
//if (FNFailedHits > 8) return false: if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; if (GetChi2overNDF() < 2) return true;
return false;
return true; }
}
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Conclusion

* Why do we get such a small efficiency with GetAcceptable

condition?
eIn (2023) we stopped losing particles in the simulation

 The number of events with the vertex detector are richer by

less than 5%
* The low efficiency issue was known before

» We need to take a closer look at how x?/ndf is calculated



Backup slides
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n_GetChi2overNDF
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101 10° 10!
alpha
y2/ndf (P=1.0 GeV/c, 8=90°, a=0.2°, N > 0) o,/p (P=1.0 GeV/c, 6=90°, a:=0.2°, Nh_ _ >0)
hits in TsB its in TsB sigma_p_4.1.5_ym_nv
chi2_to_ndf_4.1.5_ym_nv = _|
= = i - Entries 7588
= Entries 7588 n
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700 — r
- 4000
600 -
e 73 3000
400 N
- 2000[—
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0 0.5 1 1z5 2 2 3 3.5 4 45 5 % E % 5 E % ® 2 : G/o
___________________________________ 1&/NDF oP
i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; /if (fNFailedHits > @) return false
//if (fNFailedHits > 0) return false; if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; 4f (RevchileverMBrl) < £) eturn Teom;
return false;
return true; 1
}
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—o— n_event
8000 —4— n_hitsEC

GEtChiZOVEfNDF() <= 2 you are - 7500 : ::;::;cr::mn

here —+— n_fitpars
7000 A —— n_GetFirstState
- n_GetlsGood
6500 —— n_GetlsAcceptable

n_GetChi2overNDF
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Loss of events due to a condition x?/nd fol.

alpha
¥?/ndf (P=1.0 GeV/c, 8=90°, u=0.2°, N > 0) o/p (P=1.0 GeVic, 6=90° 0=0.2°, N _>0)
o its in TsB -
hits in TsB chi2_to_ndl_4.1.5_ym_nv sigma_p_4.1.5_ym_nv
= = i - Entries 7588
- Entrie: 758 n
800~ Means 1_002 5000[— Mean  0.01367
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700 — B
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(] 0.5 1 1.5 2 25 3 35 4 45 5 : : 2 ; : : : AL
— ¥2/NDF WP
i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; fif (fNFailedHits > B8) return false
//if (FNFailedHits > 0) return false: if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; 4f (RevchileverMBr() < £) peturn Teom;
return false;
return true; 1
}
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GetlsGood() == True
GetlsAcceptable() == True

you are
here

x?/ndf (P=1.0 GeV/c, 6=90°, 0=0.2°, Nh > 0)
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—e— n_event
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—&— n_hits_cut
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inline Bool_t SpdTrackFitPar::GetIsGood() const {
i
if (fErrorFlag != 08) return false;
if (HasErrorMesg()) return false;
//if (fNFoiledHits > 0) return false;
if (fConvergencyGF != 1) return false;
return true; }
}

if (fErrorFlag != 8) return false;
if (HasErrorMesg()) return false;

fif (FNFailedHits 7)) return Falc

11LedH1T ‘eturn false

if (fNDF < 3) return false;
if (GetChi2overNDF() < 2) return true;
return false;
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i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; //if (fNFailedHits > B8) return fa
//if (fNFailedHits > 08) return false; if (fNDF < 3) return false;
; : > )
if (fConvergencyGF != 1) return false; 4f (RevchileverMBr() < £) peturn Teom;
return false;
return true; 1
}

21



10500

10000 { S—H—8—o————@a——————————— @

GetlsGood() == True ] T

yOU are - o _ -
here

8500 -
____—® n_event
8000 > —4— n_hitsEC
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70004 — n_GetFirstState
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6000 ~— : ,
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alpha
x*/ndf (P=1.0 GeV/c, 6=90°, a=0.2°,N_ > 0) o/p (P=1.0 GeVlc, 6=90°, 0=0.2°,N_ > 0)
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i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; //if (FNFailedHits > 8) return false;
//if (fNFailedHits > 8) return folse: if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; if (GetChiZoverNDF() < 2) return true;
return false;
return true; 1
}
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i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
if (fErrorFlag != 8) return false;
g ( )
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; //if (fNFailedHits > 8) return false;
//if (FNFailedHits > 8) return false: if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; if (GetChiZoverNDF() < 2) return true;
return false;
return true; }
}
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i 2 inline Bool_t SpdTrackFitPar::GetIsAcceptable() const
inline Bool_t SpdTrackFitPar::GetIsGood() const {
{ if (fErrorFlag != 8) return false;
if (fErrorFlag != 08) return false; if (HasErrorMesg()) return false;
if (HasErrorMesg()) return false; //if (fNFailedHits > @) return false;
//1if (fNFailedHits > 8) return false; if (fNDF < 3) return false;
if (fConvergencyGF != 1) return false; if (GetChiZoverNDF() < 2) return true;
return false;
return true; }
}
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Efficiency drops as energy increases
(Ehis is strange)
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Reconstruction efficiency at cut = 50 is 94%
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