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DAFNE accelerator, since 1998:
The Double Annular ū factory for Nice Experiments

2

operates at the centre-of -mass 
energy of the f-meson

mass = 1019.413 ± .008 MeV

HADRON 2019



Suitable for low-energy kaon physics:

kaonic atoms

kaon-nucleons/nuclei interaction studies

ū Ÿ K- K+ (49.1%)

monochromatic low-energy K (~127MeV/c)
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SIDDHARTA
SIlicon Drift Detector for Hadronic Atom Research by Timing Applications
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Fundamental study of strong interaction

between anti-K & nucleus at low energy

SIDDHARTA measures X-ray transitions

occurring in the cascade processes 

of kaonic atoms

The scientific aim

HADRON 2019
5



E2p ­ 1s (e.m.) (K-p) = 6480 °1 eV

Ka~ 6.2 keV

Kaonic Hydrogen atoms
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SDD X-ray energy spectra
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Kaonichelium results
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K-p spectrum,  BG subtracted 

Ů1s = -283 Ñ36(stat) Ñ 6(syst) eV

ũ1s =  541 Ñ89(stat) Ñ22(syst) eV
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SIDDHARTA results: K-p (2011)
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Kaonic Hydrogen - 400pb-1, most precise measurement ever

Phys. Lett. B 704 (2011) 113, Nucl. Phys. A881 (2012) 88

Kaonic deuterium - 100 pb-1, as an exploratory measurement 

Nucl. Phys. A907 (2013) 69

Kaonic helium 4 ïfirst measurement ever in gaseous target

Phys. Lett. B 681 (2009) 310; NIM A628 (2011) 264; 

Phys. Lett. B 697 (2011);

Kaonic helium 3 ï10 pb-1, first measurement in the world

Phys. Lett. B 697 (2011) 199

Widths and yields of KHe3 and KHe4

Phys. Lett. B714 (2012) 40; Nucl. Phys. A916 (2013) 30; EPJ A(2014) 

50; Nucl. Phys. A954 (2016) 7

SIDDHARTA results:
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Kyoto-Munich Murcia 1 Prague

Bonn 2 Murcia 2                 Barcelona

Bonn 4 

K-p­ K-p forward scattering amplitude

üsubthreshold amplitudes not yet well determined

SIDDHARTA

SIDDHARTA
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Kyoto-Munich Murcia 1 Prague

Bonn 2 Murcia 2                 Barcelona

Bonn 4 

K-n­ K-n forward scattering amplitude
üK-d will set constraints at threshold



SIDDHARTA-2
SIlicon Drift Detector for Hadronic Atom Research by Timing Applications
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SDDHARTA-2 expected result
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SIDDHARTA-2 targeted precision
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SIDDHARTA-2 
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üNew interaction region and beam pipe

üSpecial designed shielding

üLightweight cryogenic target

üSilicon Drift Detector

üVeto-2 system

üLuminosity monitor

Important features of  the SIDDHARTA-2 setup
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New interaction region

a

focusing 

quadrupole (QF)

quadrupole 

permanent magnet (QD)
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New beam pipe

DAFNE luminosity monitor

flanges removed

major source of 

asynchronous 

background

carbon fiber reinforcement  

thickness ~ 500 micron

internal ultra pure aluminum   

ø 55mm, thickness ~ 150 micron
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Lightweight cryogenic target and X-ray detector

Target cell wall is made of a

2-Kapton layer structure

(75 µm + 75 µm + Araldit )

SDDs placed 5 mm from the target wall

calibration 

foils 

inserted 

near to the 

SDD are 

activated 

by the X-

ray tubes22
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SIDDHART-2 new X-ray detector
New SDD technology with 
CUBE preamplifier

55Fe spectrum

123.0 eV FWHM

CUBE
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an innerring of scintillatortiles

(SciTiles) placedascloseas

possiblebehindthe SDDsfor 

chargeparticletracking

The veto-2 system

BC-408 scintillator tiles 
with 4x4 mm 2 SiPM

Veto-2

SDDs

24


