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TPC-Drum
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Alpha cluster in 12C

sequential 3a decay @ 12C excite states

0.285 MeV
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® The 12C nucleus enables the existence of the Hoyle state in an a-cluster configuration
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Alpha cluster in 12C

Upper limit of the Branching Ratio of direct decay
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® Direct 3a may related to Bose-Einstein Condensation

® Although numerous experiments have been conducted to detect the direct 3a decay,
only upper limits have been established.
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TPC-Drum simulation

Beam : 20Ne @ 10 MeV/u

Event generator : direct 3a decay events with NPTOOL

® TPC-Drum simulation has been constructed as well
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Trigger study

., Downstream plane at 251 mm Si detector energy
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Energy boundaries for trigger

® \We determined Si detectors position using a hit map

® More detailed trigger condition will be studied
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Gating Grid response

Gating Grid Efficiency
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® Gating grid can reduce the space charge effect along beam line

® \We has optimized Gating grid voltage let to electron transmission efficiency ~10%
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E-field distortion

E-field map in Field-Cage
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® E-Field distortion in active area approximately 5%

® Distortion effect will be implemented in simulation
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X6 silicon detector
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X. Pereira-Lopez et al, NIM A, 541, 134-136 (2023)
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TPC performance for Am241 test

All tracks
140}~ 140} .
B s 1501
120}~ 120 ; T
100/ Example of single ;, Example of L
! a track - double a tracks
80— 80— 0
y(mm) r r
60} 60| aF
40} 40} r -
n L —50_
20 20 | ] /'

o of [ e / ‘. \
1-111111111111111111 A N s R N =S S TR O B T
40 -20 0O 20 40 -40 -20 O 20 40

x (mm) x (mm) Am-241 at y = 66.25 mm

Oapc ~ 9% ; Orime ~ 9%

® Simulated data smeared by detectors resolution

The 4th Korea-China workshop 2025.7. 8.

b)) SEJONG UNIVERSITY



y [mm]

Simulation result

Event display
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® Traditional tracking and vertexing method used in this study

® Simulation results shown the Gating Grid effect
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Simulation result
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® Momentum can calculate with TPC (% )and Si (E )

® ( particles are distinguishable
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Simulation result

Difference in vertex R (truth — reco) Difference in momentum (truth — reco)
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® \We estimate resolution of vertex and momentum are up to 0.6 mm and 6.3 MeV/c,

respectively
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3a events
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Caveat - signals and
backgrounds are generated
by same numbers (10k).
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Toy-MC study

® Direct 3a events can distinguish from sequential decay using angle correlations of as in CM frame

® \We will conduct the feasibility study and measuring of yield

<
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Summary

® Ve will plan to measure the direct 3a decay events for Hoyle state using 20Ne beams at RAON
® Reconstruction method will be improved with simulation (Hough transform)

® More detailed study for trigger and distinction of direct and sequential 3a events will be conducted
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