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OVERVIEW

= Motivation

= Experimental Details:
» Facility
» Beam Production
» Detector Set-up

= Break-up Analysis — Preliminary Results

= Summary - Conclusions
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MOTIVATION

Interesting coupling effects below barrier

%B: - Weakly bound radioactive nucleus 2

- Proton halo structure \

- Important for astrophysics Yoo s

- Break—up threshold: 0.137 MeV —— 8B > ’Be + p
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MOTIVATION

Prediction of direct-to-total cross section ratios for weakly- < ' '
M 1 -al n
bound nuclei (A.Pakou et al., Eur. Phys.].A (2015) 51:55) : b, ——  prediction on A<28 target
i ;‘._. prediction on A=90 target
0.8 T prediction on A=208 target -
* Heavy Targets: 100% j N
B + " Pb datum
* Medium Mass Targets: 80% 0.6 |- “He + 2°Bi data 1
= Light Targets: 70% c | e
0.4 + -
[ e || :
Medium Mass Target: 7°Zr 0.2 - “\‘FT """""""""""" o
8R + 90 : : : I | | !
For °B Zr at sub b.'fll"l"lel" energies break up is expected to N 1 G 5 55
be the dominant reaction channel. E/V
C.b.

From: A.Pakou et al., Phys. Rev. C 102,031601(R) (2020)
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MEASUREMENTS

. Break-up of 8B+7°Zr at 26.5 MeV

IIl. Elastic scattering of 8B+7°Zr at 26.5 MeV

Phys. Rev. C, accepted for publication

lll. Elastic scattering of ’Be+?%Zr at 19.7,21.3,22.9,26.6,and 27.5 MeV

Phys. Rev. C107,064613(2023)
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BEAM PRODUCTION

= |n flight production of the beams.
= For 8B Beam: 2p transfer reaction:
®Li(3*He,n)®B; °Li(*He,d)’Be; °Li(*He,?p)’Li = °Li@37 MeV
= Beam Energies:@27.7 MeV
‘Be@20.1 MeV
‘Li@14.9 MeV
® Products separated by Time Of Flight (TOF) and AE-E techniques.
= For ’Be beam: °Li(d,n)’Be; °Li(d,p)’Li
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BEAMLINE OF TRISOL

Primary
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EXPERIMENTAL SET-UP

Scattering Chamber

Detectors + Target Ladder in the scattering chamber
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DETECTOR SET-UP

Target thickness: 1.95 mg/cm?

Telescope dimensions: 5.4 x 5.4 cm
4 DSSSD (Double Sided Silicon Strip Detectors) / - \
Telescape 4 elescope

- 3 with thickness 20 um : , ) S
B Beam Larget
- | with thickness I5ym  ===-=----- g f—{- i

= 4 PAD Si detectors \ o3 Telteagd
- Thickness 130 and 500 pm \ /

= Angular range: Forward Telescopes: 20° - 60°

Backward Telescopes: | 10° -150°

: : Detector Set-u
= Detectors placed at ~6 cm from the target in symmetrical P

positions.
= Beam Flux: ~1500 - 6000 pps
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AE — E Plot TOF Plot
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BREAKUP ANALYSIS : TOF Spectrum
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BREAKUP ANALYSIS: Preliminary results

Angular Distribution Probability
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SUMMARY - CONCLUSIONS

Summary

=  We measured breakup for 8B+%°Zr at the sub-barrier energy 26.5 MeV, at the TriSol facility of the University of
Notre Dame.

" We have performed breakup analysis for part of our data using the Time of Flight (TOF) technique for the
separation between the breakup products and the elastic "Be.

= We presented preliminary results for the break-up differential cross sections and probabilities compared with
CDCC calculations by A. Moro. Experiment and theory are in fair agreement.

®  The break up cross section seems to exhaust the total reaction cross section. One cannot obtain absolute
conclusions due to the large statistical errors.

Next Steps
= Continuing of the break up analysis of the rest of the experimental data to improve statistics.

m  Extraction the break-up cross section and the direct —to —total reaction cross section ratio.
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