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50 mm cone

Summary
・Constructed a prototype detector with the same detector 

elements as the actual detector and performed a test experiment.
・Using a 50 mm light cone and the designed optical system 

(spherical mirror, SiPM, and light cone), achieving the required 
performance of 10 mrad is feasible.

・Achieved the required PID performance.

Outlook
・Reducing dark current
ーby cooling SiPMs
ーAnalysis method selecting 

segments only around 
the Cherenkov ring

・Performance evolution using gas

Required angular resolution per multiplicity : Δ𝜃 ≤ 	𝟏𝟎 mrad
Angular resolution is divided two contributions(Δ𝜃!, Δ𝜃")

∆𝜃#=
𝑁!

𝑁! +𝑁"
∆𝜃!# +

𝑁"
𝑁! +𝑁"

∆𝜃"#⋯(𝒂)

・∆𝜃!：Angular resolution by Cherenkov lights
・Δ𝜃!" = ∆𝜃#$%" + ∆𝜃&'$" + ∆𝜃'$&("⋯(𝒃)
ー∆𝜃)*+：Segment size of detection plane

 ー∆𝜃,-*：Aberration
 ー∆𝜃-*,.：Beam incident angle(1.9 mrad)

・∆𝜃/：Dark current

Δ𝜃&'$ = 9.9" − 7.6" − 1.9"
             = 𝟔. 𝟏 ± 𝟎. 𝟒	𝐦𝐫𝐚𝐝

Angle distribution

Mean : 280 mrad
Sigma:3.06 mrad
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p0        0.06704±  14.8 

GraphFit with

𝑓 𝑁! + 𝑁" =
Δ𝜃

𝑁! + 𝑁"
Δ𝜃	= 14 mrad 

0 5 10 15 20 25 300
2
4
6
8

10
12
14
16
18
20

Graph
 / ndf 2χ  218.3 / 16

p0        0.1669± 27.92 

Graph

Δ𝜃
(m

ra
d)

Δ𝜃/	= 28 mrad Δ𝜃
/

(m
ra

d) Fit with

𝑓 𝑁! + 𝑁" =
Δ𝜃"
𝑁"

𝑁"𝑁! + 𝑁"

30 mm cone

50 mm cone:Δ𝜃! = 𝟗. 𝟗 ± 𝟎. 𝟒	𝐦𝐫𝐚𝐝
30 mm cone:Δ𝜃! = 𝟕. 𝟖 ± 𝟎. 𝟒	𝐦𝐫𝐚𝐝

Δ𝜃&'$ = 7.8" − 4.5" − 1.9"
             = 𝟔. 𝟎 ± 𝟎. 𝟒	𝐦𝐫𝐚𝐝From (𝒂)

Δ𝜃!" = ∆𝜃#$%" + ∆𝜃&'$" + ∆𝜃'$&("

Δ𝜃&'$ = ∆𝜃!" − ∆𝜃#$%" − ∆𝜃'$&("

Separated all contributions

From (𝒃)


