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Light nuclei can explain the detection of cosmic rays with energies above the limit
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10B and B give the main contribution for this mass composition
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BRIEF OVERVIEW OF THE EXPERIMENT

Virtual Photons and high-resolution magnetic spectrometers + ancillaries
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RCNP - Grand Raiden (GR) magnetic spectrometer
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Grand Raiden Transportation modes
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Grand Raiden Transportation modes
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O-deg mode
/.5 deg

primary beam

scattered proton
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e Ability to deduce the excitation energy of the
target nucleus with sufficient resolution

For this experiment the original
SAKRA configuration was used
10 double-sided silicon stip
detectors (DSSSDs)

Thickness of 500um&100um of
the MMM

160 ch front side

80 chrear side

scattering chamber

Spectrometer, RONF, 2020

charged particle decay and
gamma-ray decay coincidence

SCylla Array

e  8largevolume LaBr,
detectors

e Coand™Cs
sources used for
testing the signal

° FWHM ~21 keV
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Calibration of LaBr3 detectors

LaBr, with +137Cs+241 Am/Be-Ni source run
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Time-gate & “good_fit” gate (preliminary results “C calibration)
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Time-gate & “good_fit” gate (preliminary results “C calibration)
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Grand Raiden Excitation Energy versus LaBr3 gamma decay coincidences for B
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Grand Raiden Excitation Energy versus LaBr3 gamma decay coincidences for "B
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e Will be able to distinguish the continuum states
19000 following background subtraction.
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Sieve Slit Data p + “Cu elastic scattering  reaction angles —p» angular distributions

Smm
3mm ¢ e  5x5 matrix
12mm e Position: atthe entrance of the GR, 585 mm downstream of the
target.
e Trajectory at the focal plane scattering angle at target
e Reconstruction of © target and ® target by a multidimensional

analysis where we need some parameters: © focal plane, ® focal
plane, X focal plane, Y focal plane.

Material : Stainless steel
2mm ¢
Thickness : Smm
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Sieve Slit Data p + “Cu elastic scattering  reaction angles —Jp angular distributions

Smm
3mm ¢ e 5x5matrix
12mm e Position: atthe entrance of the GR, 585 mm downstream of the
target.

e Trajectory at the focal plane scattering angle at target

e Reconstruction of © target and ® target by a multidimensional
analysis where we need some parameters: © focal plane, ® focal
plane, X focal plane, Y focal plane.

Material * Stainless steel

2mm
¢ Thickness : Smm

—p»  Corrected scattering angle

LT LA £ y°
% % % o The final mapping of the sieve
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Vertical position (mm)

Horizontal position (mm)

Corrected vertical position (mm)
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Restoration of the focusing condition with an theta angle dependant — rotation matrix

Horizontal position corrected (mm)
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free spectra
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Preliminary background subtraction
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Future tasks:

e Finishthe background subtraction for the other
conditions

e Multipole Decomposition Analysis (MDA)

e Separate EMdipole and quadrupole excitations




Future tasks:

e Finishthe background subtraction for the other
conditions

e Multipole Decomposition Analysis (MDA)

e Separate EMdipole and quadrupole excitations

Conclusions:

e \We proposed another experiment at RCNP where we will measure other light nuclei :
160 24,26 I\/lg 40Ca and 56|:e

e Preliminary results look promising

e [hemapping of the the sieve slit data was achieved. However we had some difficulties
for phiangle separation in some of the runs.

e [he background subtraction for O deg looks promising



Thank you!
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