Beam Test Ecal PID



Beam Test Ecal PID

% e Efficiency:
> Not possible without momentum selection
> Dominated by low energy background
< #*" Rejection:
> Comparison with SoLID simulation
> Comparison with SoLID pre-CDR
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% Two methods A
> Use integrated quantities and standard Cherenkov cut -online

> Use pulse information in trigger (and other scintillators)-offline
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Trigger

> TS2 (Sc-D && Sc-B)

Currents

> 10,20 & 45 uA

> Limited number of runs with varying currents, in which the
trigger does not include Shower

Cuts

> Cherenkov ==
>  Scin C and LASPD for traditional method

Apply slope cut on Shower Sum vs Preshower Sum

Also, use simulation to determine:
> ' rejection
> ¢ efficiency - how are low momentum e affected
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=== slope = 105: 95% electron efficienc:
=== slope = 115: 90% electron efficienc:
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Comparison of online vs offline

ECal Pion Rejection

and Data Comparison

— = Simulation: with background (Scin D + Scin B)
—— 10 yA (Scin D + Scin B)
++ 10 pA (Scin D + Scin B): Without offline pulse information
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ECal Pion Rejection and Data Comparison
== = Simulation: with background (Scin D + Scin B)
—— 45 /A (Scin D + Scin B)
++ 45pA(Scin D + Scin B): Without offline pulse information =
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Comparison of online for different beam currents

ECal Pion Rejection Simulation and Data Comparison
103 = 10 pA (Scin D + Scin B): Without offline pulse information
= 20 pA (Scin D + Scin B): Without offline pulse information
= 45 pA (Scin D + Scin B): Without offline pulse information
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Arrows correspond to 95% electron efficiency for electrons with
momentum:
(0,1] GeVic
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7" rejection from offline is more uniform
10 uA, slope cut of 100 ~ 100:1



Rate Dependence

ECal Pion Rejection Simulation and Data Comparison

103 = 10 pA (Scin D + Scin B): Without offline pulse information
7*" Rejection slope cuts (100, 200) L 45 ok iD= 5 o) Withoutoffe il Tnformation
Fit with a log-linear function £ 102
o
Extrapolate to 3x and 5x of 45 uA g
(approximately the radiation level of & .
shower and preshower with SoLID) =10
10°
0 50 100 150 200
Slope Cut
Slope Cut: 100 Slope Cut: 200
103 -
®
5 s 3x S
KR S Me=9.4 o T
£ 10! | \‘\/\ Az S~
5 \\\ 5x S 10! | S~
[ Sy o
~
NS Mrej=2.1
Se <
I 1 I - 10° ) 1 1 1 LN
0 50 100 150 200 250 25 50 75 100 125 150
I(LA) I(A)




