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Q:,) Introduction: Experimental studies
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Introduction: Experimental studies
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Introduction: °C

16C Molecular-orbital structure in neutron-rich C isotopes. N. Itagaki et. al., PRC64(2001)014301
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The excited states of 16C with 202 configuration for the 4 four valence neutrons
is one of the most promising candidates for the linear-chain structure. (*25MeV)
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¥ Introduction: 16C

16C AMD calculation: extract the single-particle wave
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" Introduction: 16C

Positive Parity States T. Baba et. al., PRC 97, 054315 (2018)
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The linear-chain band has the largest “He reduced widths.
The dominant component of Linear-chain band is 2Be(2,*).

The ®He reduced widths are about 2 times smaller than *He.
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Characteristic “He and ®He decay patterns in the linear-chain states in 16C
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2. Previous experiments on 1°C clustering
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Previous experiments on 1°C clustering

16C js inelastically excited by 12C target foils and then breaks up into two fragments.

35MeV/A, 1¢C, 2*10%pps P J Leask et.al., J. Phys. G 27 (2001) B9-B14
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The high 16C beam energy (35MeV/A) opens so many additional reaction channels that
the Q-value is not good enough to exclude the influence of breakup fragments in different
final states.
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Previous experiments on 1°C clustering

16C js inelastically excited by 12C target foils and then breaks up into two fragments.
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The reaction products in unbound states may contribute

to the decay channel so no significant structure was seen

in the excitation energy spectra.

The beam intensity is so low (300pps) that the statistics is

insufficient to get peaks information or spin-parity values.

N. |. Ashwood et.al., PRC 70, 064607 (2004).
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2/ Previous experiments on 1°C clustering

16C is inelastically excited by (CH,), target and (CD,), target then breaks up into two fragments.
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) Previous experiments on °C clustering

16C is inelastically excited by (CH,), target and (CD,), target then breaks up into two fragments.
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3. 16C Experimental Setup at PKU
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16C Experimental Setup at PKU

Main goals:

To Investigate the 3alpha linear-chain structure in the high-lying excited state of 1°C(Ex=14 ~
25MeV) via 2H(*®C,*He + 12Be)?H and ?H ('®C,°He + 1°Be) 2H inelastically break up reaction at
24MeV/A with both the invariant mass and missing mass methods.
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16C Experimental Setup at PKU

Simulations of the angles of breakup fragments: Geant4
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Energy-Angle Plot of ’H Recoiled Fragment
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16C Experimental Setup at PKU A
Detectors setup: 2H(16C *He + 12Be) 2H and 2H (16C 6He + 19Be) 2H RIBLL1-Lanzhou
~ i The cooling systems are appliedto  Detector Array
obtain excellent energy resolution. 7 DSSD
7 SSD
4 ADSSD
20 Csl

3 PPAC

» 3PPACs for beam tracking

> TO0 detectors for Invariant Mass: “He

» T1/T2/TA detectors for Missing Maﬁecoiled 2H
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4. Preliminary Data Analysis Results
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R Preliminary Data Analysis Results
Reaction events on Silicon detectors:
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September 3, 2019 Peking University 19



Particle Identification:

&

File Edit View Options Tools

cl

L= |[@ =]

Help

f] ! Y VI8 | 2.t | P o . it ] LN | o it el LN s P2 A b B

8000

7000

6000f5

_\‘)
(@i

5000

G

10

40004,

3000

‘M“’r-':.- |

|1|||r|||||

ﬂﬂ IIIID ZIIID SIIID 4IIID 5000 6000 7000

Fri Mar 15 13:05:35 201%

8000

AE,

DSSD Energy Resolution
& cl resolution / keV
Eile Edit Wiew Options Tools 45000; Entries / \{ 3081569
40000: Mean —=11.04
A E | RMS \ 1303
2 35000F
00— E | Underflow / \ 1782405
R\ v 30000; Overflow i 1:99e+05
25000 | Integral / \ 2.704e+06
| %/ ndf 629.5 /47
200091 Constant K 4.576e404 + 4.780e+01
: 150005 Mean e 0.8104. 40,0959
P F Sigma ,/ 82.31+0.15
10000F

o ﬁs==5.8 eV

o (\_ Sl i
’ 777”—50()—400 3(}0 2(}() 10() 0 100 200 300 4()() 5(}()

=140
20
W i 11 | Hﬂlllllllllllllllllll 0

0 LEHG 2000 3(}[}(} 4000 5000 6000 7000 8000

Wed Apr 17 09:27:42 2019

AE,

v’ Excellent DSSD Front & Back Energy Normalization

v’ Precisely Selection of DSSD Timing Information

20




(& Preliminary Data Analysis Results

Verification of the experimental technique: (*He+*He)

*Be Invariant Mass Spectrum
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3 4 4 The ghost peak at 0.6 MeV is in line
Be — “He + *He + 91.8 keV with the decay of the 2.43 MeV state

in °Be to the low-energy tail of the 2*

the decay of the 8Be ground state _
state in ®Be.
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- Preliminary Data Analysis Results

Target contaminations analysis: CD, (C, D, H)

) . E. Costanzo et. al., NIMA 295 (1990) 373-376
Inelastic break up reaction: P+ T—->1+2+T

The momentum of the recoiled target: |2 °C + T — 4tle + *Be + 1 =%
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