Negative Parity in Tracking Code

or
Things | fixed that | didn’t know were
broken (and didn’t want to know)



Reconstructed parameters for old and new parsers

Momentum of Time-based tracks May 82018 DL Reconstructed BCAL Showers May 82018 DL
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sim-recon hit objects have negative parity?

O
v

d O N

(How can the order of hit objects affect the tracking results?)

, Assume hits are ordered from
DTrackHitSelectorALT2.cc

innermost to outermost ring

// Loop over hits

bool outermost_hit=true;

vector<const DCDCTrackHit=*>::const_reverse_iterator iter;

for(iter=cdchits_in_sorted.rbegin(); iter!=cdchits_in_sorted.rend(); iter++){
const DCDCTrackHit xhit = =iter;|

if (outermost_hit){
// Fractional variance in the curvature k due to resolution and multiple scattering
double s_sq=s*s;
double var_k_over_k_sq_res=varxp_over_a*p_over_a=0.0720/double(N+4)/(s_sq*s_sq*sinl2)/cosl2;
double var_k_over_k_sq_ms=var_pt_factorxvar_pt_factorxlast_step—>invX@/s;
// Fractional variance in pt
var_pt_over_pt_sqg=var_k_over_k_sq_ms+var_k_over_k_sq_res;

// Variance in dip angle due to measurement error
var_lambda_res=12.08xvar*double(N-1) /double(N*(N+1) )*cos\2*cosl2/s_sq;

outermost_hit=false;

variances are used to determine which hits are selected to be on the track

* Order of objects determines which hits are selected for track



sim-recon hit objects have negative parity?

(How can the order of hit objects affect the tracking results?)
If multiple hits on one FDC
wire, only first in list is used.
DFDCPseudo_factory.cc:makePseudo() / Subsequent ones are discarded

368 if (old_wire_num==(#*xIt)-=element) continue;
g old_wire_num=(*xIt)->element;

* Order of objects determines which hit on FDC wire is used



DFDCCathodeCluster

DFD od 0O ond b.org (m}
File Edit View Help
M & A %
New... Save Down Up
__| DFDCCathodeCl...deClusterOld.txt 3¢ ‘
[/gluonwork1/U5ers/davidl/2016.05.17.JEventSourcejVIOpp/postﬁx/DTrackHitSelectorALTZ/DFDCCathodeCIusterNew.txt l v | i Browse... ‘ {lgluonworkl/UserS/davidI/2016.05.17.JEventSourceiEVIODD/postﬁx/DTrackHitSeIectorALTZ/DFDCCa(hodeCIusterOId.txt l v ‘ ‘ Browse... 1
(A)* 328 * 6 * 144869465 * 2= 1= 1= 94 = = 328 * 6 * 144869465 * 2= 1= 1= 94 = (A
il * 328 * 1= = 5* 1= 1 * 528.20001 * = 328 * 1= = 5* 1= 1 * 528.26001 * [
= 328 * 2> = 4= 1= 1 * 229.86600 * = 328 * 2 * = 4= 1= 1 * 229.86000 *
* 328 * 3 = 5* 1= 1= 736 * * 328 * 3= * 5* 1= 1= 736 *
* 328 * 4= * 3= 1= 1 * 447.26001 * = 328 * 4= = 3 1= 1 * 447.20001 *
* 328 * 5* = 2 * 1= 1 * 57.599998 * * 328 * 5* * 2 1= 1 * 57.599998 *
= * 328 * 6 * = 3= 1= 1 * 286.66000 * = 328 * 6 * = 3= 1= 1 * 286.66000 *
= 328 * 7* = 2= 1= 1= 142 = = 328 * 7* = 2= 1= 1= 142 =
= 328 * 8 = = 2= 1= 1= 196 * = 328 * 8 = = 2= 1= 1= 196 * 3
=] 328 * 9= = 2= 1= 1 * 33.4606001 * = 328 * 9 = = 2= 1= 1 * 33.466001 * 3
= * 328 * 10 = = 7* 1= 1 * 349.26001 * = 328 * 10 = = 7* 1= 1 * 349.26001 *
* 328 * 1 = * 7* 1= 1 * 1168.4600 * * 328 * 1 = = 7* 1= 1 * 1168.4000 *
* 328 * 12 = = 6 * 1= 3 * 1025.4000 * * 328 * 12 = = 6 * 1= 3 * 1025.4600 *
E * 328 * 13 = * 2 * 1= 3 * 17.660000 * * 328 * 13 = * 2 1= 3 * 17.660000 *
* 328 * 14 = = 6 * 1= 3 * 913.59997 * = 328 * 14 = = 6 * 1= 3 * 913.59997 *
= 328 * 15 = = 5* 1= 3= 633 * = 328 * 15 = = 5* 1= 3= 633 *
[ 328 * 16 * = 5* 1= 3= 573 * = 328 * 16 * = 5= 1= 3= 573 * L
* 328 * 17 = = 2= 1= 3= 56 = = 328 * 17 = = 2= 1= 3= 56 *
* 328 * 18 * * 2 * 1= 3 * 216.19999 * * 328 * 18 * = 2 * 1= 3 * 216.19999 *
=| |* 328 * A9KS C 20 (LT 3 * 179.66000 * > € 328 * HORS O 7L C AR 3 * 49.799999 *
* 328 * 20 * * 5* 1= 3 * 349.79998 * * 328 * 20 * * 5* 1= 3 * 349.79998 *
* 328 * 21 = = 7* 1= 3 * 1143.1999 * = 328 * 21 * = 7* 1= 3 * 1143.1999 *
* 328 * 22 = = 6 * 2* 4 * 919.59997 * * 328 * 22 = = 6 * 2* 4 * 919.59997 *
* 328 * 23 * = 7* 2= 4 * 1772.1999 * = 328 * 23 * = 7* 2= 4 * 1772.1999 *
= 328 * 24 = = 4= 2= 4= 460 * = 328 * 24 = = 4= 2= 4= 460 *
= 328 * 25 * = 2= 2= 4= 18 * = 328 * 25 * = 2= 2= 4= 18 =
* 328 * 26 * * 2 * 2 * 4 * 72.19999 * * 328 * 26 * = 2= 2 * 4 * 72.19999% *
& 328 * 27 * < aas PR 4 * 219.39999 * - €« 328 * 27 * = 35¢ A 4* 63 *
* 328 * 28 * * 3= 2* 4 * 143.39999 * . * 328 * 28 * = 3= 2 * 4 * 143.39999 *
* 328 * 29 * * 2 * 2* 4 * 24.399999 * * 328 * 29 * * 2* 2 * 4 * 24.399999 *
E - 328 * 306 * 0 SRe 7R 4= 1028 * -> €« 328 * 30 * 3 50 R 4 * 949.59997 *
= 328 * shl & 25 7l & 4= 156 * < 328 * bl E = 7L C 2 e 4 * 13.399999 *
= |* 328 * 32 = * 2 * 2 * 4 * 100.80000 * = 328 * 32 = = 2* 2 * 4 * 166.86000 *
E 328 * 33 = = AT 7L 4 * 328.66000 * -> €« 328 * 33 = 2 A0 AT 4 * 66.200000 *
=l |* 328 * 34 = = 2= 2= 4= 183 * = 328 * 34 = = 2= 2= 4= 183 *
=l * 328 * 35 = = 4= 2* 4 * 294.20001 * = 328 * 35 = = 4= 2= 4 * 294.20001 *
= | 328 * 36 * = 6 * 2* 6 * 367.79998 * = 328 * 36 * = 6 * 2= 6 * 367.79998 *
=] |* 328 * 37 = * 7* 2* 6 * 1650.8000 * * 328 * 37 = = 7* 2* 6 * 1650.8000 *
* 328 * 38 * = 2 * 2* 6 * 190.19999 * * 328 * 38 * = 2 2 * 6 * 190.19999 *
* 328 * 39 = = 2* 2* 6 * 292.39999 * = 328 * 39 * = 2 2 * 6 * 292.39999 *
* 328 * 48 = = 6 * 2= 6 * 838.40002 * = 328 * 48 = = 6 * 2= 6 * 838.40002 *
= 328 * 41 = * 4= 2 * 6 * 210.66000 * = 328 * 41 = = 4= 2 * 6 * 216.66000 *
== 328 * 42 = . 4= 2 6 * 284.79998 * - €« 328 * 42 = . 4= AT 6 * 327.79998 *
- 328 * 43 = . A - 6 * 288.79998 * - 328 * 43 = . A 2 6 * 118.19999 *
& 328 * 44 = = RS 2R 6 * 365.60000 * o 328 * 44 = = A e 6 * 74.400001 *
. 328 * 45 = * 2 * 2 * 6 * . N 328 * 45 * . 2* 2 * 6 * 237 *
=l * 328 * 46 * 0 A 71O 6 * 18.799999 * -> €« 328 * 46 * O 71 C RS 6 * e
| g 328 * 47 = * 2 * 2 * 6 * 99.599998 * * 328 * 47 = * 2 2 * 6 * 99.599998 *
* 328 * 48 = = 2 * 3= 7 * 64.599998 * = 328 * 48 = = 2 3= 7 * 64.599998 *
ol | 328 * 49 = = 4= 3= 7 * 435.79998 * = 328 * 49 = = 4= 3= 7 * 435.79998 *
=l [* 328 * 56 * = 4= 3= 7 * 315.39999 * = 328 * 50 * = 4= 3= 7 * 315.39999 *
i | S L 328 * 51 = = 3= 3= 7* 191 = = 328 * 51 = = 3= 3= 7* 191 *
=l |* 328 * 52 = = 5* 3= 7 * 462.20001 * = 328 * 52 * = 5* 3= 7 * 402.20001 *
= 328 * 53 * = 2= 3= 7* 220 * = 328 * 53 * = 2> 3= 7* 220 *
* 328 * 54 = * 2 * 3= 7 * 125.59999 * * 328 * 54 = = 2 3= 7 * 125.59999 *
* 328 * 55 * * 2 * 3= 7 * 23.799999 * * 328 * 55 * = 2 3= 7 * 23.799999 *
* 328 * 56 * = 5* 3= 7 * 200.80000 * * 328 * 56 * = 5* 3= 7 * 200.80000 *
E]* 328 * 57 * * 9 * 3* 7 * 1982.4060 * * 328 * 57 * * 9 * 3 * 7 * 1982.4660 * ,EJ

Old Parser Ordering

New Parser Ordering

INS : Ln 20, Col 1
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File Edit View Help

DFDCCathodeCluster

(«I

B - & # O
New... Save 2 x 1 3 = 5 B =
_| DFDCCathodeCl...dd
2 * 1 3 * 216.19999 ¥
Jgluonwork1/Users/ . tSelectorALT2/DFDCCathodeClusterOld.txt | v ] [Brawse...]
BB 328 1+ 92 =
= 328 * 1 * 528.20001 * I
* 328 * x x 179 68888 R 1+ 229.80000 * otal
. 328 = ° 1+ 736 *
. 328 = 1 * 447.20001 *
* 328 = 1 * 57.599998 *
= - 328 * = x 4 > 1 * 286.60000 * a
* 328 = s 1+ 142 *
- 328 = 1+ 196 *
| 328 * — 1 * 33.400001 *
=« 328 * 0= = 7+ > T 34920001 ~ 1 * 349.20001 *
. 328 = 1n = . 7% 1+ 1 * 1168.4000 * 1 * 1168.4000 *
. 328 = 12 . 6= 1+ 3 * 1625.4000 * 3 * 1025.4000 *
N - 328 = 13+ * 2+ 1+ 3 * 17.660000 * 3 * 17.660000 *
* 328 * 12 = * 6= 1+ 3 * 913.50997 * 3 * 913.50997 *
* 328 = 15 = * 5% 1+ 3= 633 * 3% 633 %
LB 328 = 16 * * 5% 1+ 3= 573 * 3% 573 %
* 328 * 17 = * 2+ 1+ 3= 50 * 3% 50 -
. 328 * 18 * - 2+ 1+ 3 * 216.19999 * 3 * 216.19999 *
= 328 * 19 * * 2 1= 3 * 179.60000 * 3 * 49.799999 ¥
E 328 * 20 * E 5+ 1+ 3 * 349.79998 * 3 * 349.79998 * °
. 328 = 21+ . 7 1+ 3 * 1143.1999 * 3 * 1143.1999 *
* 328 = 2= * 6= 2+ 4 * 919.59997 * 4 * 919.59997 *
* 328 = 23 * 7% 2+ 4 % 1772.1999 * 4 % 1772.1999 *
* 328 = 2 = * 4= 2+ 4= 460 * P 460 *
* 328 = 25 = * 2+ 2+ 4= 18 = 4= 18 *
* 328 * 2% * - 2+ 2+ 4 * 72.199996 * 4 * 72.199996 *
* 328 * 27 * * 3% 2+ 4 = 219.39999 * 4= 63 =
E 328 * 28 * B 3+ 2+ 4 * 143.39999 * 4 * 143.39999 *
. 328 29 * . 2+ 2+ 4 * 24.399999 * 4 * 24.399999 *
=| |z 328 * 30 * * 5+ 2+ e 1028 * 4 * 949.59997 *
= * 328 * 31 * L] 2.2 n— 2.3 4= 156 * m— -A;1 99999 =
=l |* 328 32
* 328 33+
=| |* 328 * 3 o ‘- ‘- =
—l |* 328 * 35 *
= |[* 328 * 36 * -
=| |- 328 = 37+
. 328 = 38 *
 E i 2 ] 3 * 49.799999 *
* 328 = 29 = .
I 328 a1+
* 328 * a2+
E 5 * ] 3 * 349.79998 *
. 328 * 4= .
. 328 * 45+
* 328 * %6 *
=l ¢ 328 * a7+ 7 = 1 = 3 1 Ilgg 1000
* 328 = a8 = g T T T 54599998 ~ - T - - T - TN -
=l = 328 = a9 = * 4= 3% 7 * 435.79998 * * 328 * 49 = * 4= 3% 7 * 435.79998 *
= |* 328 * 50 * . P 3% 7 * 315.39999 * * 328 * 50 * * 4= 3% 7 * 315.39999 *
= = 328 51 = * 3% 3% 7% 191 = * 328 = 51 = * 3= 3% 7% 191 =
= |* 328 * 52 = . 5% 3% 7 * 462.20001 * . 328 * 52 . 5= 3% 7 * 462.20001 *
. 328 = 53 . 2+ 3+ 7+ 220 * . 328 * 53 . 2+ 3+ 7+ 220 *
. 328 * 54+ . 2+ 3+ 7 * 125.59999 * . 328 * 54 . 2+ 3+ 7 * 125.59999 *
* 328 = 55 * . 2+ 3+ 7 * 23.799999 * . 328 * 55 . 2+ 3+ 7 * 23.799999 *
* 328 = 56 * * 5+ 3+ 7 * 200.80000 * * 328 * 56 * * 5+ 3+ 7 * 200.80000 *
- 328 57 = * 9+ 3+ 7 * 1982.4060 * * 328 * 57 * * 9 = 3+ 7 * 1982.4800 *
(<] I (<] i [>)
‘ ] INS: Ln 20, Col 1

Old Parser Ordering

New Parser Ordering

1o

aro 0o I

I



DFDCCathodeCluster

Format: strip/q
Old Parser Ordering

gPlane 3 q tot=216.2 185/216 2, 106/133.8,

gPlane=3 q tot=46.8 104/46.8, 165/120,

gPlane=3 q tot=349.8 166/42.2, 161/138.4, 162/114.8, 103/54.4, 164/179.6,
gPlane=3 q tot=1143.2 78/55, 79/257, 80/241.2, 81/134.4, 82/3685.6, 83/156, 84/27,

ADY v me A o~ a4 00 € N1V /90 A 1710/739€C O 110 /409 9 1790/207 A 1% /cn O 199 /717 A

New Parser Ordering

=TT i | - % -~ _—w g e =Ty = s W

gPlane 3 q tot=216.2 1685/216.2, 186/133 8,
| €=gPlane=3 q tot=179.6 104/179.6, 165/126,
gPlane=3 q tot=349.8 1606/42.2, 101/138.4, 102/114.8, 163/54.4, 104/40.8,
gPlane 3 q tot 1143.2 78/55 79/257 88/241 2 81/134.4, 82/385 6 83/1560, 84/27

A LW - n LY - oy N s N N o srees N

e Strip number 104 has 2 hits with different charges
* Code splits cluster into 2 when strip number does not increment
* Order of two hits changes total charge of each resulting cluster




Off to the races!

Initially thought this cdchits.size()=11
. fdchits.size()=0
was due to object cdchits[B] ring=2 straw=10 tdrift=481.291 dist=0.567962
order, but turned out cdchits[1] ring=3 straw=14 tdrift=520.491 dist=0.641531
" cdchits[2] ring=11 straw=28 tdrift=133.291 dist=0.336235
to be a race condition cdchits[3] ring=8 straw=27 tdrift=414.891 dist=0.576917
cdchits[4] ring=4 straw=13 tdrift=183.691 dist=0.392132
: cdchits[5] ring=1 straw=11 tdrift=190.891 dist=0.399418
Eacﬂw'r§1'forrns.a list of cdchits[6] ring=6 straw=26 tdrift=-17.909 dist=-1.64768
potential start times by  |cdchits[7] ring=1 straw=10 tdrift=345.291 dist=0.529179
: cdchits[8] ring=8 straw=31 tdrift=500.491 dist=0.629911
matching to other cdchits[9] ring=10 straw=24 tdrift=3.691 dist=0.8577623
detectors cdchits[16] ring=7 straw=30 tdrift=29.291 dist=0.161612

[

TBT start time[0] t0=-15.0081 t0 sigma=0.3 system=ST

Start time with TBT start time[1] t8=

-25.8997 tO sigma=5 system=CDC
. . : 5.4Hz)

smallest uncertainty is
used

For this event, the Start Counter hit was
sometimes matched and sometimes not

Matching changed even when using old parser « Effect only seen when using
repeatedly (i.e. sometimes it was matched, and multiple threads
sometimes it was not)



(Not) Matching track to Start Counter Hit

top view (looking down from above detector)

Correct Fringe Field

T—)Z F——70cm

top view (looking down from above detector)

Bad Fringe Field
] -

1\—>Z F——70cm

Start Counter matching begins
with finding intersection of
WBT trajectory with plane

Search for closest intersection
step starts from end of
trajectory closest to plane

Some trajectories cross plane
multiple times so a different
intersection is found if
searching from beginning or
end

Start counter is only matched
when search started from front
of trajectory

GetField method returns early if
z>600, leaving values for B-field
uninitialized



Momentum of Time-based tracks May 22:2018,DL

980 events run 11667
300 gt !‘-Old Parser ‘-New Parser | A (old-new) ‘__ .
: Fixed:
mean: 1.370781 7
rms: 1.934165 .
100 . v" Outermost hit in Hit selector
o . _ . . used for variance
T QT - = - - - -
~100 HE" - : / . .
S . Drop second FDC wire hit
rms: 1.934165 -
-200 _
i v Allow multiple hits from same
_300 | 1 1 1 1 1 1 1 1 i 1 1 1 1 1 [l 1 1 1 .

0 2 4 3 8 10 2 strip in cathode cluster

momentum (GeV/c)

8 angle of Time-based tracks M AR EO0k i )
Woownts v" Add last strip to q_tot in cathode

I-Old Parser l- New Parser | A (old-new) ll N
| . cluster

mean: 32.5
: 33.324798 .
i rms v' Default to zero field when

outside of map

—
§
||

.|

_d— e _ 8 __ma_=
-q— - l—- "-—-—-—_
mean: 32.513841 3
rms: 33.324798 .
-100
L1 [ L1 | L1 L1 |:
0 20 40 60 80 100 120 140 160 180

6 (degrees)



janadot

AutoActivated Created: Mon May 23 13:18:30 2016

libraries TRACKING
— — ————
libraries/BCAL
g 1o DBCALShower
libraries/FCAL
DBCALShow am DFCALShower
00us( 0%, o 00%)
libraries/FDC libraries/PID
s | [ DBCALCluster DMCThmwn:anISuw:‘ ‘DParticlelD ‘DFCALCInsb:r
D00 ) Do i) L 00
‘i e ‘oo e
libraries/ ANALY:?
DBCALPoint DAnalysisUtilities DParticleID:PIDI
1500 03%) oo 0) oais( 2y
T
o 5oms ‘ DMCTrackHit
oo 00 Go0us 00%)
libraries/START_COUNTER
/l DSCHit JDBCALTDCHil ‘DBCALHH
wommus 00%) Stve 015 1500mm 02
DCDCDigiHit DFDCCathodeDigiHit aow Jomsh o Toow FGeor
oo 0 Vi 05 2100m( 03)
Al
Do [ S \ o doaes | oo e i [ am Lo e DFDCWireDigiHit | | DSCTDCDigiHit ‘DRFDIgITimc ‘DRF]'DCDAgﬂ'ime‘ ‘DBCALTDCDigiHiL DTTabUtlities DSCDigiHit DBCALDigiHit DFCALDigiHit DTOFDigiHit
O 0y G000 oo i w0 00%) o 05) 200 00%) o) s 00%) oo 00 oo 0%
1
Df125PulseTime | | Df125Pulselntegral | | DfI25PulsePedestal FHER e oo s / o Do owe
D i) Sl ) Do o)




ianadnt

AutoActivated Created: Mon May 23 1°
P 1 calls
B 7.75s
] f100.0%
libraries/TRACKING

21 calls
1.16s
15.0%

97 calls I calls
0.00us J 77.99 ms [ DCABNIZOTDCContis
0.0% 1.0%
109 calls
/ 0.00 us
0 N%




AutoActivated Created: Sat May 21 23:13:52 2016

23 calls

librariess TRACKING
A

janadot

janadot can ...
* colorize classes based on library
* draw a border and label

. ¢ limit focus to specific factory

> hd_ana —config=janadot_groups.conf

822 calls 823 calls |l calls

% | 0.0%
Y

> janadot_groups.py SHALLD HOME/src/libraries

\
\
\
\

iriiefCDC -PPLUGINS=janadot
-PAUTOACTIVATE=DTrackTimeBased
- -PJANADOT:FOCUS=DCDCTrackHit
K file.evio
e > dot -Tps2 jana.dot —o jana.ps
> ps2pdf jana.ps

Df125Pulselntegral
0.00 us ( 0.0%)

Df125PulsePedestal Df125PulseTime
0.00 us ( 0.0%)

0.00 us ( 0.0%)

Df125CDCPulse Df125Config
)

0.00 us ( 0.0%) 0.00 us ( 0.0%




