Title: A Gas Cherenkov Counter for a Large Angular Acceptance

Magnetic Spectrometer in a High Background Environment

Design: high-rate environment - segmented PMT array, large angle side, timing based -

VETROC

The online and offline work was largely done by Maria Satnik (Now at LBNL) - Thank you !!

Status: First draft 80% complete

Based on GMn, SBS-9, below pion threshold

Gas: C,Fg— 1atm, pion threshold 2.7 GeV

SBS 0% dpp Opp Solid Beam Epeam | (Pscatt) | Pscan TANge Trigger
Config. | (GeV/c)* | (m) | (deg) | Angle (mSr) | Current (uA) | (GeV) | (GeV) (GeV) Threshold (GeV)
SBS-8 4.5 1.97 | 26.5 59 3 5.98 3.58 3.09-4.14 2.65
SBS-9 4.5 1.55 | 49.0 95 12 4.03 1.63 1.43-1.86 1.38




Thanks: Lots of information from Eric is mostly in my hands, just not included yet

Abstract, Conclusion - Todd
Clarification of Rates — Todd/Eric
e Scalers- notonallruns
* Number of events in VETROC per trigger — threshold dependent
* Timing background in LE timing
Some geometry information from simulation — Todd, Eric
Clarification of coordinate systems - Todd, Eric
NINO threshold in volts, % of spe - Todd
Additional DAQ details, — Alex

Simulation details — Eric/Andrew



* pi/eratios-Eric

» Clarification of clustering algorithm — Andrew

* Heat map of event rate at entrance window - Eric
* Add simulated track matching plots — Eric

* Estimate of false events in cluster, timing window - Todd/Eric/Andrew

Largest Remaining Item: Analysis plots and efficiency calculations need to be redone
using updated timing calibration — Andrew, on his (enormous) to-do list



Overview of Sections

1) Introduction: SBS program - large luminosity, background drives design
1. 510 PMT, 1” diameter” array located on large angle side
2. “non-focusing” design w/ cylindrical mirrors
3. Timing-based analysis

2) BigBite Spectrometer overview
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Overview of Sections, con’t

3) Cherenkov Design

B D

Overview/Geometry/Mirrors — non-focusing vertically

PMTs and light catchers

Magnetic shielding

Radiator gas choice and gas panel
DAQ - commissioned VETROC, NINO
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Overview of Sections, con’t
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lew of Sections, con’t
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Overview of Sections, con’t

Radiator Gas: C,F; at atmospheric pressure, pion threshold 2.7 GeV
1. W&M studies of candidate gases — non-toxic, non-flammable, transparent in UV/VIS, large
index, affordable

Gas CsFy C,Fy CO,

Atomic Mass (amu) 216 188 44

Vapor pressure at 20°C (bar) 2.7 1.7 58.5

Refractive index n (A = 405 nm) 1.00132 | 1.00111 | 1.00046

Absorption (280 — 630 nm) (%/m) | 5.8 ~ 0 ~0

N, /L for g ~ 1 (photons/m) 240 202 59

Cherenkov cone half-angle (deg) 294 2.70 1.74

p; (MeV) for e” 9.94 10.84 16.86

p; (MeV) for n~ 2715 2961 4607
Measured at W&M
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Overview of Sections, con’t

* DAQ: Commissioned VETROC, NINO
* Sparce in some sections
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Overview of Sections, con’t

e Simulation
* Description needed
* Pi/e ratio, # pe’s, cluster size multiplicity, track matching, efficiencies
 More results?

Erires Tra7i02

Mean 2108

St Dav 5,348

Constant 13586405 = 1 281 a2

Mean 2109+ 0.00
Sgma




Performance: Maria’s Analysis
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Money Plots

Design requirements:

Electron > 95% detection
Pion > 90% rejection

PS5 anargy (no detector cut] (Enfries: 11444513}
Deteclor cul: gr clus size »=3 £& track-matched (Entries: TE28525)
Datactor cut: gr ¢lus slze <=3 && track-matched (Entries; 1382835
Deteclor cul: no track match (Entries: 2548152
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Maria’s Analysis:

>= 3-tube cluster efficiencies:

Electron detection, 97%
Pion rejection, 96%
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Upcoming improvement
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* Repeat analysis with improved timing - Andrew
* Which parts?
* Timing calibration
Number of tubes/per cluster
* Tol
Track matching
Efficiencies vs. cluster size, timing window
* Maria used +/- 30 ns

* Clustering description - Andrew

* Background rates - Todd
 Scalers —not available for much of kinematics, DAQ threshold?
* QOut of time rates — From analysis, NINO threshold
* VETROC - as a scaler ??



 Simulation - Eric/Andrew?
* Description
* Compare to final analysis plots
* N_pe per cluster/tube
* N_tubes per cluster

* DAQ - Alex
* More thorough description — Alex
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Question

Should we include an analysis from data with events above pion threshold?

Results look similar (Jack Jackson’s analysis)
Calculate efficiencies after next pass analysis

°
* GEnKin3 where p,=2.2-3.2 GeV
°
°
Matching GEM Tracks
Kin3 Cluster Size vs. Track Momentum
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Hope to finish this semester/summer

Author List: Let me know if
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