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Detector

ePig)

= ePIC: 25.04.1
= EICrecon:v1.24.0

= DIRC Reference Surface

R=770.5mm
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Cherenkov Angle Resolution

L Cherenkov Angular Resolution

ac(photon))2 n 52

" O-c(partiC'-e)z ( \/N_y correlated

— 2 2
Ocorrelated — Jatracking + Oms
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https://indico.bnl.gov/event/24240/contributions/95614/attachments/56661/97051/20240819-TIC-hpDIRC-tracking-schwiening.pdf

Angular Resolution

3

ePIC: 25.04.1
ElCrecon:v1.24.0
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Extracting Angular Resolutions: Residual Approach

3

O Loop over trajectories and propagate them to the ACTS surface

Trajectory loop snippet

// Iterate over trajectories

m_log->debug("Propagating through {} trajectories", trajectories.size());

for (size_t traj_index = 0; traj_index < trajectories.size(); traj_index++) {

auto &trajectory = trajectories[traj_index];

m_log->trace(" — trajectory {} —", traj_index);

std: :unique_ptr<edmdeic::TrackPoint> proj_DIRC_point;
try {
// >>> try to propagate to surface <<<

proj_DIRC_point = m_propagation_algo.propagate(edmdeic::Track{}, trajectory, m_dirc_surf);

auto DIRC_proj_pos proj_DIRC_point->position;
auto DIRC_proj_len proj_DIRC_point->pathlength;
Propagated track point information auto DIRC_proj_mom proj_DIRC_point->momentum;

auto DIRC_proj_theta = proj_DIRC_point->theta;

auto DIRC_proj_phi proj_DIRC_point->phi;

ACTS4NP Workshop May 14t 2025



Extracting Angular Resolutions: Residual Approach

ePig)

O Angles determined from reference and propagated trajectory hit point

via TVector

= Momentum Vector (on DIRC surface)

p = (px,py,pZ)

= Momentum Vector Direction (on DIRC surface)

OrefC = Pror - .Theta() OPIRE = BDIRC Theta()
DIRC _ 2DIRC
PrafC = BraFC.Phi() Porop = Dprog-Phi()
— DIRC
AGPIRE = O3[55 — Oref i _
APPIRC = pDIRC — pDIRC

—

U Take difference of truth hit and propagated track point

= Resolution is given by Gaussian sigma
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Extracting Angular Resolutions: Covariance Matrix Approach ePl&i

0 Using the tracking covariance matrix is an alternative approach to using the residual approach

O Angular resolutions extracted from edm4eic::TrackPoint::directionError

O Resolutionis < +/(c¢v)Z2 >

Propagated track point information

auto DIRC_proj_phi = proj_DIRC_point—>phi;
theta(parameter[Acts: :eBoundThetal); TrackPropagation.cc auto DIRC_proj_theta_theta_error = proj_DIRC_point—>directionError.xx;
phi(parameter[Acts::eBoundPhil); auto DIRC_proj_phi_phi_error proj_DIRC_point->directionError.yy;
pe(edméeic: :TrackPoint: :directionError) directionError{ auto DIRC_proj_theta_phi_error = proj_DIRC_point->directionError.xy;
_cast<float>(covariance(Acts::eBoundTheta, Acts: :eBoundThetal oy TVector3 proj_pos_vector(DIRC_proj_pos.x, DIRC_proj_pos.y, DIRC_proj_pos.z);
_cast<flc >(covar:llance(Acts: :eBoundPhi, Acts::eBoundPhi) ) 0 TVector3 proj_mom_vector(DIRC_proj_mom.x, DIRC_proj_mom.y, DIRC_proj_mom.z);
_cast<float>(covariance(Acts: :eBoundTheta, Acts::eBoundPhi))
: Entries 10000 [ Entries 10000
o[ 1M > = —0.05 Mean 0.1224 1000~ Mean 0.3281
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https://github.com/eic/EICrecon/blob/main/src/algorithms/tracking/TrackPropagation.cc

Angular Resolution Results

» 1~ single particle
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Angular Resolution Pull Results

3

O Pulls with directionError covariance uncertainties show > 1o pull distributions

» Further investigation needed
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Summary ep@j

JTwo methods were implemented to estimate the angular resolution at the hpDIRC
dThe Covariance matrix approach gives much better angular resolutions than the
Residual method
= Expect both methods to give similar results
JNext Step: Verify covariance matrix

= Compute track parameter pulls

10
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Backup

3
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3

Extracting Angular Resolutions: Residual Approach

L Define low mass DIRC reference surface in DD4HEP to record truth hit information

ePIC Branch, main code file

O Define ACTS surface that matches D44HEP DIRC reference surface to propagate trajectories to

EICrecon Branch, main code files

DIRCSeedhit.x:DIRCSeedhit.y DIRCSeedhit.z Rpire = 770.5 mm

DIRCSeedhit.x

800 :_ 600 — m?
— [— V b
600 — / \ 500: % i%v/ p =60GeV
- "~ single particle - n = —0.05
400— N
n 400
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- 200(—
—400— -
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3 ~__ " toof-
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-800 -600 -400 -200 0 200 400 600 800 e
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Materials ep{@
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Summary

3
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