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2C 3a decay

2C: 4% highest abundance
Mass gap at A=5 & A=8

3 particle process improbable
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2C 3a decay

* 12C: 4% highest abundance
* Mass gapat A=5& A=8

e 3 particle process improbable
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Lund-York-Cologne Calorimeter (LYCCA)

Complete setup

' 24  DSSSDS
8 inwall (forward)

16 in 2rings (forward)

Angular coverage:
FAIR Wall: 10° - 29°

Ring 1: 30° - 47°
Ring 2: 48° - 83°
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Current setup in Cologne

18 DSSSDS
4  in wall (forward)
14  in 2rings (forward)

Reason: not enough AIDA
FEE modules in Cologne

24 detectors mounted
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AIDA DAQ
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AIDA DAQ

r---------------1

detector
signal
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AIDA DAQ

detector
signal

ADC signal Discriminator signal

position (detector + strip)
_ ADC clock . FEE clock
time time
500 kHz (2 ps) 100 MHz (10 ns)
Energy -
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AIDA DAQ

detector
signal

o ¥  Multi instance data
idas acquisition system

ranered By
ﬂ by STFC Daresbury

ADC signal Discriminator signal
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AIDA DAQ

Converter
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signal
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Experiments

2 weeks, 2C(o,a')2C* @ 27 MeV @ 10MV Cologne
* Beam current: 0.8 -2 pnA Tandem accelerator
Target: 0.114 mg/cm? ntC

> 4 .10 particle events

Calibration: a-source + Au(o,a')Au @ 8, 14, 20 MeV

3. 9647TkeV

0+ 7654.1keV

54 A439.8keV

0+ ground state

12C
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Experiments

\Dscattered a (f Sa
e 2 weeks, 2C(a,a')2C* @ 27 MeV @ 10MV Cologne 2C* (Hs) o7
e Beam current: 0.8 -2 pnA Tandem accelerator -
* Target: 0.114 mg/cm? C "C target
 >4.10" particle events
. “He beam
For 2" and higher 27 MeV.energy
. . order excited
e Calibration: a-source + Au(a,a')Au @ 8, 14, 20 MeV states of 12C O
9641 keV
3- detect 4 a-particles: \;cattemd * C/
0+ 76541 keV 2C > 3a decay -0
________________________________ 9
)+ 4439.8 keV "C target
detect 2 particles: “He bearm
o+ 12C Elastic or 27 MeV energy
0+ ground state inalastic
2C scattering O
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Analysis: Hoyle state gated

Energy vs 0
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Analysis: Hoyle state gated

Energy vs 0
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Gate conditions:

10°

10*

10°



Analysis: Hoyle state gated

Energy vs 0
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Gate conditions:

10°

10*

10°

e E kinematics)

scattered a (

* time difference (< 90 ns)

* multiplicity (4 particles)
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Analysis: Hoyle state gated

Energy vs 8 Gate conditions:
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Analysis: Hoyle state gated

Energy vs a Gate conditions:
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Center of mass system

Dalitz Plot Geometry
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Center of mass system

Dalitz Plot Geometry
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Center of mass system

DDL
Dalitz Plot Geometry °°
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Center of mass system

Dalitz Plot Geometry
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Center of mass system

Dalitz Plot Geometry
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Center of mass system

Dalitz Plot Geometry
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Hoyle state
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3 state
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2023, J. Roob, Bachelor thesis
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3 state
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Outlook

* Improve Dalitz plots
* Enhance energy calibration

* Kinematic fitting (over-specified)
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Outlook

E [keV] Histo_E_theta

Entries 9540783
Mean x 20.06
Meany 18468
Std Devx 13.08
Std Devy 5740

* Improve Dalitz plots

* Enhance energy calibration

* Kinematic fitting (over-specified)

* Comparison to MC simulation

10 20 30 40 5 60 70 80

* E(O) plot from current Geant4 simulation 0[°]

2023, T. Biesenbach, private communication
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Outlook

E [keV] Histo_E_theta

Entries 9540783
Mean x 20.06
Meany 18468
Std Devx 13.08
Std Devy 5740

* Improve Dalitz plots

* Enhance energy calibration

* Kinematic fitting (over-specified)

* Comparison to MC simulation

- Extract branching ratios

10 20 30 40 5 60 70 80

* E(O) plot from current Geant4 simulation 0[°]

2023, T. Biesenbach, private communication
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Backup
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Detection & analysis pipeline
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Calibration
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C(o,o')C*
27 MeV

Au(o,a')Au’
8,14, 20 MeV

3o source
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