. Document : Akitomo
TOp|CS - Run QA : Mizuki
Seeding QA - Hitmap (Phi), nHit(MVTX, INTT)
EMCal QA : Hitmap(Phi)
matching QA (dphi, dz)
elD (E/p, prob)
for each run. 10 runs in 2024
+ Checking run3 data (from online production, later)
+ Setup of the common dataset with symbolic link - Takashi
+ Projection and match of track to CALO surface and other radius(R=103cm) : Yui
+ Develop new elD with HCal and EMCal : Jingyu/Takashi
shower shape, leaking energy in HCal
EMCAL/HCAL energy, momentum,
EMCAL prob (shower shape)
True PID in MC
associate track to HCALJ
M=0 peak can be used for elD study
+ Alignment of detector in data and simulation - Takahiro
Zero field 81000 (run3pp) low intensity
Track & calo DST available
checking the dphi and dz
reco-macro for B-off,
change mom by hand for B-OFF
+ eventdisplay : Akiba-san
+ HCal info. to nanoDST : Jingyu
+ Tower info. associated with clusters : Jingyu
+ Trigger info. to the event tree : Takahiro
trigger info (scaled) from GL1packet

« truthTree info. - Ta.kashifTakahim o https / OCS. %\(/)O%'G .CO m/docu ment/d
truthTree available (/\}x ONofJDx CIN27z8LsXCcf2wb
Need to add index of truth to trackTree 10Dm rudarYE6s/edIt?USp—Sharlng

+ Pythia tree
parton level info (px, py, pz, E, X, y, Z, species)



Status

« NanoDST (Tree) was updated to include associated EMCAL
info in the trackTree

« New tree is available (one run for run2 and run3)

« RunZpp

« /sphenix/tg/tg01/commissioning/INTT/work/hachiya/SiCaloTrack/data/pp20
0 2/ana/

« Run3pp

 /sphenix/tg/tg01/commissioning/INTT/work/hachiya/SiCaloTrack/data/run3
pp/79516



Codes & macros updated

- DST production macro updated
« All macros and codes are committed to GitHub

- Code updated

- Added SiliconCaloMatching
« SiliconCaloTrack(Data node) added in DST
« UpdatepTinSvtxTrack function added in the code to enable/disable in the macroS

« SiliconSeedAna
« Use outputs from SiliconCaloMathing

- Macro updated
Added MbdReco.C : reco MbdVertex

Added GlobalVertexReco.C: handle GlobalVertex which has MbdVertex and
SvitxVertex

Use Calo Calib.C : use standard macro, not Mahiro’ s
Added TriggerRunInfoReco : Trigger Helper info from DB
TriggerAnalyzer: tool for trigger



Run number MNo. recorded No. processed Analyzed Avg. MBD

triggers [x10F] triggers [x10°] [ Ldi [nb~!]  rate [KHz ]
Tree for Run3pp DST

79509 37 3.5 0175 223.8

79510 23.0 3.8 0,150 250.0

T k' P d t' 79511 11.8 4.0 0.198 234.4

raC | n g I‘O U C | 0 n 79512 39.2 37 o.184 237.7

79513 389 49 0.245 2220

79514 384 3.5 0177 2129

79515 378 4.8 0.240 204.2

79516 378 37.8 1891 196.2

+ We now have ~600M trigger frames produced with LO calibrations to 79524 38.8 155 0776 3141

track level 79525 389 310 1551 2898

79526 39.1 349 1742 271.5

79528 39.6 374 1868 2442

» Corresponds to ~2.5% of total run3pp data 75529 38.9 33.6 1679 231.4

79530 134 13.4 o.670 218.2

* Files in ana538_2025p011_v001 79563 74 74 0370 3082

79565 39.9 30.5 1.526 290.5

. . N . . 79567 17.9 17.9 o.Baq4 266.0

» Opportunity for physics validation TF and track-calo studies to pick back 79568 39.4 349 1.743 261.1

up 79570 39.1 359 1795 243.5

=g . 79571 241 241 1.206 232.5

Silicon Alignment i

Greg Ottino (LBNL) 79593 7.7 77 0.386 321.8

Chuder ool gt LS. Cluster X residual vs phi LO Fitted value of par(2]-Sigma 79594 335 103 0.517 330:5

0.05— ! T ST I. Py 0.05— § I _ihXLD‘cg‘ﬁ, _—_— ;E?j:i;i 79595 23.4 ,_1_,5 n.228 305.5

e Pk Tt —— CDB Alignment &2 79596 39.0 34.6 L729 297.2
0.03 S, E —— New Ali

- o Eomg = ew Alignment 79597 38.5 6.0 0.299 279.7

o = 79598 11.0 110 0.552 259.3

i3 o g°°°’E — 79599 39.8 215 Lo77 261.7

E . S 0008F- = 79600 395 73 0.366 249.7

o IR i ™ ? ooosf- 79614 34 34 0171 315.0

:227 - oo 79617 42 42 0.207 324.1

’0'04 o UME 79627 21.0 g.1 0.454 28g9.3

gorue Bt g e et 8 : L S ORI R 79652 374 54 0.272 430.4

00571 Ra S ; 5 ksl p,,,ﬁaa, o 008t ‘_.3-. + “|2 -E,‘ :, ‘ s 31 o 0 05 1 I8~ 2 2B ‘8- A5 '4|'[G 43] 5 ?9553 260 ?.B 0.391 382.5

s ol 79656 40.2 g.6 0.481 321.9

i . . . 3 . 5 79660 315 119 0.598 263.8

« Silicon alignment improved substantially with cosmics addition in MVTX and 7g707 a7.7 10.5 0.526 320.0

INTT 79708 39-4 L9 0.096 307.6

« Improved DCA performance by ~15% ;g;":‘: f?f E‘f zz; :3:;

» Will need to study silicon alignment on a ~fill by fill (or larger?) basis 79712 39.3 113 0.562 277.4

- All DST available on the DISK Total 927 296 :

Table 1: sPHENIX runs used in this analysis. N.B. the quoted integrated luminosity uses only the

triggered event count and assumes the minimum-bias cross secton measured by the MBD when

° Tree productlon |S runnlng (almost done) used in PHENIX is 20 mb [1]. Scaling must be added to account for the streaming fraction in the

sample.
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Proposed Workflow

Tracker Cluster DST file

Tracker Seed DST file

Si-Seed SvtxTrack

MVTX/INTT

Cluster DX, DY, DZ rix, Py, ?_z
- Cluster-list Cluster-list
X, ¥, Z, time proj-to-calo

PHActsSilicon
Seeding

TrackSeedTrack Projection
MapConvertor ToCalo

Calo Cluster DST file

SiCaloMatching

Projection?
pT update?

EMCal Cluster Topo Cluster
EMC/HCAL matching

x,Y¥,z E, prob

=l  Matched px, py, Pz,

[ ] New Fun4All analysis module
I Fun4All analysis module

(C__) Fun4All container

Other
Calorimeters

() ROOT TTree branch

~...,______RO0T Tree flle

SiCaloTree
PairTree
~__ <T» -
Analyze SiSeedPair.C
+pT update?

— i DST fi L
.\SI Seed nano DST |Ie_/

f SvtxTrack \

Si-Seed px, py, pz

cluster list
Proj-to-calo
Calo x,v,z, E, prob

ID of SvtxTrack&
¥ EMCal cluste[///




Trkr

/sphenix/lustre01/sphnxpro/production/run3pp/physics/ana538 2025p011 v001/DST TRKR_TRACKS/run 00079500 00079600/DST_TRKR_TRACKS run3pp_anab538 2025p0
11 v001-00079507-00000.root

79507, 79509, 79510, 79511, 79512, 79513, 79514, 79515, 79516, 79524, 79525, 79526, 79528, 79529, 79530, 79563, 79565, 79567, 79568, 79570, 79571, 79572, 79593, 79594
79595, 79596, 79597, 79598, 79599

/sphenix/lustre01/sphnxpro/production/run3pp/physics/ana538 2025p011 v001/DST TRKR_TRACKS/run 00079600 00079700/DST_TRKR_TRACKS run3pp_anab538 2025p0
11 v001-00079600-00000.root

79600, 79614, 79617, 79627, 79652, 79653, 79656, 79660

/sphenix/lustre01/sphnxpro/production/run3pp/physics/ana538 _2025p011 v001/DST_TRKR_TRACKS/run_00079700_00079800/DST_TRKR_TRACKS run3pp_ana538 2025p0
11_v001-00079707-00000.root

79707, 79708, 79709, 719711, 79712,

g %%%801/sphnxpro/productlonZ/run3pp/phy3|cs/calof|tt|ng/new newcdbtag v008/run_00079500 00079600/DST_CALOFITTING_run3pp_new_newcdbtag v008-
0.root

eni
950
79506, 79507, 79508, 79509, 79510, 79511, 79512, 79513, 79514, 79515, 79516, 79522, 79523, 79524, 79525, 79526, 79527, 79528, 79529, 79530,
79549, 79563, 79564, 79565, 79566, 79567, 79568, 79569, 79570, 79571, 79572, 79593, 79594, 79595, 79596, 79597, 79598, 79599,

/sphenix/lustre01/sphnxpro/production2/run3pp/physics/calofitting/new_newcdbtag v008/run_00079600_00079700/DST_CALOFITTING_run3pp_new_newcdbtag v008-
00079600-00000.root
0,7

79600, 79601, 79610, 79614, 79615, 79616, 79617, 79619, 79627, 79651,79652, 79653, 79654, 79655, 79656, 719657, 79658, 79659, 79660, 79687, 79697, 79699,

/sphenix/lustre01/sphnxpro/production2/run3pp/physics/calofitting/new_newcdbtag v008/run_00079700_00079800/DST_CALOFITTING_run3pp_new_newcdbtag v008-
00079705-00000.root

79705, 79706, 79707, 79708, 79709, 79710, 79711, 79712, 719725, 719726,79727, 719728, 19729, 719731, 79732, 79733, 79735, 719736, 79737, 19738, 79749, 79756, 79759

i



e 79514 : seed A'1/10L H 7z Ly
e Seed 0-3539

« 1000events in a file EviSequence
e Cluster, Seed are saved in the same SEED file T e
. Calo: 0-383 1

« 100000 -eventsin a file -
Tl Seed: 37800

e« /9516 :
« Seed 0-37823
« 1000events in a file RN R R iy
« Calo: 0-378
« 100000 eventsin a file




Run number Mo. recorded No. processed Analyzed Avg. MBD
triggers [« 10f]  triggers [« 10°] [ Ldt [nb~!] rate [ kHz ]

Status report e =

10 23, §.] 0.1 250.0

;ggn 1?3 i.o D.l;:i 2-34.4

- The status was reported at the tracking meeting 7% 5 “ ot e
79514 384 35 0177 212.9

2 wee kS ago 79515 378 48 0.240 204.2
. ] ] ) 79516 3;2 27.8 ;.891 196.:

» https://indico.bnl.gov/event/32281/contributions/12 o o o e i
2372 /attachments/69707/119575/20260428 hachi 7o e %9 e s

1 1 2 8. 6 L. 231.

ya SiCaloTracking eID.pdf 79529 »o e i o

79563 74 74 0.370 308.2

?952; 39-9 30.5 ngj 222-5

17.9 17.9 0.5 266.0

o Suggested: ;ggﬁﬂ 39-4 349 1743 261.1
79570 39.1 359 1.795 243.5

. Report at the TG too (HF/QQ) o By iy i ey

+ Good to discuss J/psi yield with photon trigger 7993 . . e e

» Run3 trigger condition was relaxed more than run2 T o " — o

+ More statistics in Run2026 online production ("800M e 393 S o 7

eventS) yggﬂ 39.% 215 ]'..O'éz 2;51.';.'

. Perform the combined analysis with TPC track to confirm o614 " - o e

: a1 3 2 o. 1

photon conversion o 2 I o -

« Check dphi with smaller phi bins to see the alignment e Ir > e e

- Use shower shape variable in EMC-cluster oo o ’ o e

TOTOT 27.7 10.5 0.526 320.0

79708 39-4 L9 0.096 307.6

79709 25.8 13.5 0.673 293.5

. . - A R = =

« Checking small EMC matching efficiency o o 7 s -

Table 1: sPHENIX runs used in this analysis. N.B. the quoted integrated luminosity uses only the
triggered event count and assumes the minimum-bias cross secton measured by the MBD when
used in PHENIX is 2zomb [1]. Scaling must be added to account for the streaming fraction in the
sample.


https://indico.bnl.gov/event/32281/contributions/122372/attachments/69707/119575/20260428_hachiya_SiCaloTracking_eID.pdf
https://indico.bnl.gov/event/32281/contributions/122372/attachments/69707/119575/20260428_hachiya_SiCaloTracking_eID.pdf
https://indico.bnl.gov/event/32281/contributions/122372/attachments/69707/119575/20260428_hachiya_SiCaloTracking_eID.pdf
https://indico.bnl.gov/event/32281/contributions/122372/attachments/69707/119575/20260428_hachiya_SiCaloTracking_eID.pdf

e CaloMatchingT& < Associate L7x W M XY b AYH 5,

« ZTDA XY FTIE, CaloEAVhE 3T 5,

SiliconCaloMatching : Ntrack :

SiliconCaloMatching : NEMC

small
small
small
small
small
small
small
small
small
small
small
small
small
small
small
small
small

emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc
emc

E

mmmmMmMmMmMmMMmMMmMmMmMMmMmmMmMmMmMmMmMTmMmMmMmM
[ollooNoNoNoNoNoNoNoNoNoNoNoNoNo

0.
.138175
.128039
.0954117
.0809472
.0766062
.0792938
.0763011
. 144865
.0768015
.116023
.0754319
.0772723
.103151
.074516
.0933112
.0786601

132992

124 11, BER= 11
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« SiliconCaloMatching
« Association between Silicon and EMCAL
« OQutput: DSTNode (SiliconCaloTrack)

e SiliconSeedAna

« Making TTree (nanoDST)

. trackTree (threshold pT > 0.3 GeV/c ??)
« X,v,z, pX, pY,pz, chi2/ndf, projection to EMCAL front surface, index of the silicon clusters
- Projection to the EMCAL backsurface, HCAL
« Calo index of calo cluster in the caloTree
caloTree (Energy threshold > 0.2 GeV)
* X,y,z, E, prob,
« Add: Towers
Add: HCalTree (topoCluster from HCAL)
* Xx,y,z, E, prob,
evtlree
« X,y,z vertex from Siseeding, mbd zvertex, event #,
« Add: trigger
truthTree for MC



Track-EMCAL 1 .

« SvtxTrack from only Silicon se«
e« NMVTX>=3 && NINTT>=T '
« Time bucket =0
« TrackState : projection to EMCA

- EMCAL F
« E> 0.35 GeV (higher than MIP"( ol

« Matching
« dR = sart(dphi"2/A + dz"2/B) : /

-

(phi_emc-phi_pemc)*83.5:phi_eme {pt>0.588&abs(z_emc-2_pemc

E ®% £ B « @ &E'% R

164

- - - -JT J a2 48 | ==

X



Proposal of Reconstruction workflow

Input

ClusterDST, Si-Seeding-DST. Calo-DST

Workflow

1.

2.

Calo Clustering (process Calo Calib: Calo-DST)
TrackSeedTrackMapConverter (Si-Seeding DST)

Si-seeding -> SvtxTrack (sPHENIX standard track object)
SimpleVertexFinder (SvtxTrack)

SvtxVertex (+ globalVertex): vertex for the SvtxTrack (
ChargeRecalc (SvxTrack)

Update charge sign of SvtxTrack by Mahiro,

PHActsTrackProjection (SvxTrack) —

Track projection to EMC (State)

Step
1,2,3,5
are
standard
module
for track
reco

SiliconCaloMatching (SvtxTrack, Calo-DST)

SvtxTrack updated
KFParticle for pair reconstruction : (SvxTrack)

Yui is working on for KOS reconstruction

Geometrical cut (e-DCA, Pair-DCA, Pair decay length) become available

SiliconSeedingAna: Making trees, histograms

2026/2/10

Output object (SiliconCaloTrack)
Update px, py values in
SvxTrack
Add new output object (DST
format)

ID of SvxTrack, ID of the
associated EMC-Cluster
Updated px, py, pz (pz is
the same with the original
value)

Matching quantities (dphi,
dz between Track and EMC-
Cluster)

14
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