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Follow up
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MPGD Simulation Meeting: May 20th   ,2024 

Shyam Kumar: January ePIC Collaboration Meeting

https://indico.bnl.gov/event/20473/contributions/85332/attachments/51915/89153/Fast_Simulation_ePIC_Collaboration_Meeting_Shyam_Kumar.pdf


Goal
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q Determine impact of MPGDs on resolutions at the PID surfaces: pfRICH, DIRC, dRICH and layers

1. Resolution: 50	𝜇𝑚, 150	𝜇𝑚, 1	𝑚𝑚

2. Impact of material 

3. KF fitting direction

MPGD Simulation Meeting: May 20th   ,2024 

This update looks at impact of MPGD resolutions 
on angular resolutions at pfRICH and DIRC detectors 



Simulation Details
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q Single particle: 𝜋!

q Uniform 𝜙: 0" < 𝜙 < 360"

q Narrow 𝜃 range: Δ𝜃 = 2"

q Fixed discrete momentum values

q ePIC Version: 24.04.0

q EICrecon Version: v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Angular Resolutions at PID Surfaces
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q DD4hep Disk Reference Surfaces:

§ pfRICH is disk at Z = -123.5 cm 

§ DIRC is cylinder at R = 75.5 cm 

§ Low mass X/X0 ~0.01%

§ Outside tracking volume

§ Used to register hit to compare 

propagated reconstructed track to

q Angular resolutions assessed via difference 

between track propagated to ACTS 

reference surface location and closest hit 

on dd4hep reference surface

pfRICH reference surface

MPGD Simulation Meeting: May 20th   ,2024 

DIRC reference surface



Simulation Details: Material
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ePIC 24.04.0

MPGD Simulation Meeting: May 20th   ,2024 

ePIC 24.04.0Support located before track enters uRWELL-BOT layer
TIC (3/10/24) 

https://indico.bnl.gov/event/22417/contributions/87714/attachments/53197/90955/TIC


Extracting Angular Resolutions: pfRICH
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q Representative pfRICH example

§ 𝑝 = 2	𝐺𝑒𝑉

§ 172! < 𝜃 < 174!

§ Δ𝜂 ∼ 0.01

§ Δ𝜃 ∼ 1.0 mrad

§ Δ𝜙 ∼ 8.3 mrad 𝜂"#!$ 𝜂"#!$ − 𝜂%&'

𝜃"#!$ − 𝜃%&' 𝜙"#!$ − 𝜙%&'
MPGD Simulation Meeting: May 20th   ,2024 



Results: pfRICH Δ𝜃
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q Single particle: 𝜋!

MPGD Simulation Meeting: May 20th   ,2024 



Results: pfRICH Δ𝜙
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q Single particle: 𝜋!

MPGD Simulation Meeting: May 20th   ,2024 



Extracting Angular Resolutions: DIRC
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q Representative DIRC example

§ 𝑝 = 5	𝐺𝑒𝑉

§ 42! < 𝜃 < 44!

§ Δ𝜂 ∼ 0.001

§ Δ𝜃 ∼ 1.1 mrad

§ Δ𝜙 ∼ 1.6 mrad 𝜂"#!$ 𝜂"#!$ − 𝜂%&'

𝜃"#!$ − 𝜃%&' 𝜙"#!$ − 𝜙%&'
MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC Δ𝜃
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q Single particle: 𝜋!

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC Δ𝜙
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q Single particle: 𝜋!

MPGD Simulation Meeting: May 20th   ,2024 



Backup
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Simulation Details: Material
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MPGD Simulation Meeting: May 20th   ,2024 

TIC Meeting 3/10/24

https://indico.bnl.gov/event/22417/contributions/87714/attachments/53197/90955/TIC


Correlation Check: pfRICH

15
MPGD Simulation Meeting: May 20th   ,2024 



Results: pfRICH, Δ𝜃
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: pfRICH, Δ𝜙
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜃
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜃
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜃
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜙
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜙
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Results: DIRC, Δ𝜙
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q Single particle: 𝝅!, ePIC 24.04.0, EICrecon v1.13.1

MPGD Simulation Meeting: May 20th   ,2024 



Comparison to Fast Simulation Results

q Good agreement between ePIC (Updated Method 1) and fast simulations

April 22nd, 2024

ePIC January 2024 Collaboration Meeting – Shyam Kumar

(Shyam Kumar) (Shyam Kumar)

https://indico.bnl.gov/event/20473/contributions/85332/attachments/51915/89153/Fast_Simulation_ePIC_Collaboration_Meeting_Shyam_Kumar.pdf


Impact of MPGD Resolutions: Fast Simulation

(Shyam Kumar) (Shyam Kumar)

April 22nd, 2024

q Fast simulations show angular resolutions not very sensitive to MPGD resolution

§ Agrees with behavior found in ePIC simulations 



q Fast simulation shows angular resolutions dominated by multiple scattering

§ Consistent with angular resolutions not being very sensitive to MPGD spatial resolutions (S.R.)

Angular Resolution Contributions: Fast Simulation

April 22nd, 2024

(Shyam Kumar)
(Shyam Kumar)

ePIC January 2024 Collaboration Meeting – Shyam Kumar

https://indico.bnl.gov/event/20473/contributions/85332/attachments/51915/89153/Fast_Simulation_ePIC_Collaboration_Meeting_Shyam_Kumar.pdf

