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Development of a trackirg algontam using INTT for Rur 24

Hirako Tsupbata for the INTT groug (Nara Women's Unversty)

xxxxx

Tie tedhig agordlun wirg ouly INTT hes Do developed and ils peifon nuane is
evalsaed with the ssmuaboss. |hs dgonthr i 2lse appled to preton-proton ocllsen
data taken in 2024. In s noe, we show some performance plots to ragaest the sPHENIX
praliminary for a poster presentition at RHIC) AGS User's merting

MC data: pr, mc truth VS p1/ p1, MC truth Z Tracking meeting TRt %, Approval H(EU L,

pp data: pr 7T EE 5721 » Approval ITEKXK UKW, RO X T v 7 (Hard Probe TREE/ZW) /R,

pp data: R 7375 : 2 HTEHEL

tag: sPH-TRIG-2023-001
wersion: 0.1
- z@ Report DOI: unspecified
‘ J date: Jume §, 2024

:  Determination algorithm of Z coordinaze of vertex for the SPHENIX INTT

detector

Mahiro lkemoto (NWU) for the sSPHENIX INTT group

Abstract

We developed z coordinate of a vertex (z.vertex) determinaton methods using INTT
and studied ts performance wing some different algorithms. In this note, we show some
performance plots to request the sSPHENIX preliminary to show them in RHIC ACE mecting.



https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/592c12ff-01a8-4ee5-bd5b-6d4d3796892f
https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/592c12ff-01a8-4ee5-bd5b-6d4d3796892f
https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/592c12ff-01a8-4ee5-bd5b-6d4d3796892f
https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/2a27e268-b2bc-4d8e-8213-f048029ef859
https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/2a27e268-b2bc-4d8e-8213-f048029ef859
https://sphenix-invenio.sdcc.bnl.gov/communities/sphenixcommunity/requests/2a27e268-b2bc-4d8e-8213-f048029ef859

—12:40

- 12:50

- 1315

— 13:35

— 14:00

—>14:10

— 14:20

— 14:40

— 15:00

Collaboration news

Speakers: David Morrison (BNL), Gunther Roland (MIT)

Detector status, schedule and commissioning plan

Speaker: James Nagle (Uriversity of Colorado)

Speaker's bureau news

Speaker: Marzia Rosati (lowz State University (mrosat @iastate.edu))

Track seeding and reconstruction performance
Speaker: Joe 0sborn (Brockhaven National Laboratory

Beam crossing analysis in pp

Speakers: Anthony Frawley (Florida State University), Anthony Frawley

Status of distortion corrections and plans

Speaker: Ross Corliss (sBU)

Performance plot approval: EMCal

Speaker: Blair Seidlitz (Colurmbia University

Performance plot approval: MVTX
Speakers: Cameron Dean (MIT), Tanner Mengel (University «

Performance plot approval: ColdQCD
Speaker: Devon Loomis (University of Michigan, Ann Arbor)

Performance plot approval: INTT

Speakers: Hinako Tsujibata, Mahiro lkemoto
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2024 RHIC/AGS ANNUAL USERS” MEETING

June 11-14, 2024

Home Registration + Agends Logistics +  Join Remotely Contact Us

Motivation

The Annual RHIC & AGS Users' Meeting will be held on June 11-14, 2024. The meeting will highlight the latest results from the PHENIX, STAR and
sPHENIX experiments and provide an ocutlook with the future programs at RHIC and the EIC. Workshops that will be held on Tuesday, June 11 and
Wednesday, June 12 will enable more in-depth discussions of the following topics:

« Beam Energy Scan * Spin Physics, Cold QCD, & UPCs
« Computing, Machine Leaming, & Al * Flow & Vorticity

» Heavy Flavor & Quarkania « Diversity, Equity, & Inclusion

. Jots

There will be an in-person poster session on Thursday, June 13. Plenary sessions will be held on Thursday, June 13 and Friday, June 14, Reports on
operation status from the sPHENIX and STAR experiments and highlights from PHENIX, sPHENIX and STAR experiments, EIC detectors, reports

from representatives from the funding agencies, and award ceremonies will be held during the plenary sessions,

This 2024 Annual Users” Meeting is open 1o the public and we plan to record the proceedings. To be eligible to attend, all participants must
register online by June 3, 2024. For questions or assistance with registering, please contact the meeting coordinator.

Important Dates
Apnil 5, 2024 Registration cpens
June 3, 2024 Registration closes

Meeting Information

Dates: June 11-14, 2024 ™
Event 1D: EO00005813

Venue:
Brookhaven National Laboeatory
Upton, NY 11973 USA

NI Mesting location and directions

Meeting Coordinator:
Kelly Gudfreds

L 631-344.5654
K 5313448686
& ouiffreda@bnl oov
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Hard Probe 2024

K INTT MEREFHE - SRRY7REE

The sPNENIX collaboration has been taking data since 2023 at the Relativistic Heavy Ion Collider in BNL to Quark-Gluon Plasma and cold-QCD. A detector complex consisting of the solenoid magnet, a
hadron calorimeter, an electromagnetic calorimeter, a time projection chamber, a MAPS-basedvertex det: and the.intermediate silicon tracker (INTT). A tracking system formed by the three latter detectors enables us
to measure the heavy flavor jets and identify the three upsilon states. The INTT surrounding % zimuthally at about 10 cm away with two layers of silicon strip sensors detects hit points at the intermediate
area of the tracking system to have better tracking precision. In addition to that, the INTT al & des timing information of the hits, which is possible only by INTT, thanks to its good timing resolution, to eliminate
pile-up events by misidentifying bunch-crossing. This poster presentation will show the statu ommissioning with proton-proton collision runs this year and achievements using Au-Au collision data taken in 2023.

Al

aven National Laboratory, USA. This experiment aims to study the properties of the Quark-Gluon
lindrical layers of silicon detectors that

easurement points from the INTT, we can reconstruct the particle tracks.

essary to determine the vertex positions accurately, especially along the z-axis.

it ¢ Tracki
Y - 11aCKINg
The sSPHENIX experiment has been taking data using RHIC (Relativistic Heavy Ion Collider) at Brookhaven National ry since May 2023. It aims to reveal the nature of Quark-Gluon-Plasma and nucleon structure.
INTT(INTermediate Tracker) is one of the sSPHENIX tracking detectors which covers full azimuthal a and ps ity within $\pm$ 1.1. Only INTT has a good timing resolution less than single bunch crossing
time ($\sim$106ns) among sPHENIX detectors which prevents pile-up phenomena even in high rate stance der to make use of this feature, we have been developing a tracking algorithm using INTT.
Tracks are reconstructed in the following procedure. INTT can detect hits (the positions where partic ' ing two-layer barrels. As the first step, one hit in the inner barrel and another hit in the outer
barrel are selected as track seeds. Then, the collision point is calculated using multiple track seeds. In al step, tracks are optimized with the track seeds and the collision point. This algorithm has been applied to
simulation data and proton-proton collision data
taken this year. This poster presentation will show the progress in the development of a tracking algorithm.
> : Alianm ?
M Vertex, Alignment(?)
The sPHENIX experiment has been taking data since 2023 at the Relativistic Heavy Ion Collider(RHIC) at
Plasma and incorporates the intermediate silicon tracker INTT that we have developed.The INTT consists
can precisely measure the passage positions of charged particles.By using the collision poin 1
However, the INTT has lower resolution and a wider beam closing in the z-axis than in d\y ax
Additionally, discrepancies can occur between the actual position of the detector and its osition. Such discrepancies cause measurement points to shift, leading to incorrect track reconstrution. To correct for
this, it is necessary to align the detector positions in the software, a process called alignment:This poster presentation will show the development process of the vertex reconstruction method and report on the current status
of alignment verification using proton-proton collision data obtained in 2024 with the optimal vertex positions.
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The 12Lh Interrstional Conlerence on Hard and Blectn: magnelic Probes of High-Energy Nuclear
Ccllizicns [Hard Prebes 2024, HP2024) will take place in Nagasak, DEJ/MA MESSE NAGCASAK, in Japan
from 22nd Seplember until 27th September 2024

The studen! lectures will take place on Sunday, September 22nd

The conference Is focusad on experimental ard theoretical developments on perturtative prodes of hot
and dense QCC matter as studied in high-enargy rucleus-nucleus, proton-nucleus and proton-preton
collisions, Specifical'y, topics for discussion wil Include:

v Jet modification and medium respons=
« High mamentum hadrons ard correlations
f‘.‘\'y qIIFTLK anc Fllﬁfkﬂﬁi\
Aectromagnatic and eleciroweak prohes
Nuclear PDFs, saturat o1 and early time cynamics
Tuture experimental facilities and new techniques

The conference is in-person only.
Starts 22 Ecpt 2024, 0800 DECIMA MESSE NAGASAKI
Ends 27 Sept 2024,16:00 41, Unouemacht Nsgasaa Lity, Nagassha 35U-)L 58
Japan
Go o man
Tutmiys Chuga (chak) 3 HP2024-1 stDulletir odf

Tetsufum Hi-ano (co-cheir!

, (B HP2024-2ZrdBulletin pd
Kezunoari toloura (co cheir) bl

Ken Oyama (c>-char) W HP202410g01 pag
2 HP2DZ24LogolSqLare prg
& HP2O24L0go2 pag
I~ HPUALALogo2SqLana png

Ragistration
Register now 3

Regjix tion fix this even! ix cusrently open

https://indico.cern.ch/event/1339555/
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