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Nucleus

K-

The strong int. width > Radiative trans. width

Kaonic atom formation

K-

e-

Auger Electron

2) Cascade

1) Initial capture

3) Strong interaction

stopped in a target medium

4) Absorption

X-ray

Shift and 
Width

of last orbit
e.g.

• 1s for K-p, K-d
• 2p for K-He

highly-excited state

deexcite

 n ~ sqrt(M*/me) n’ ~ 25 (for K-p)
 (M* : K-p reduced mass)
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○ Explicit and spontaneous chiral symmetry breaking (mass of 
nucleons)

○ Dense baryonic matter structure
○ Neutron (strange?) stars EOS
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Detect by two 
scintillators

Detect
by SDDs



1 cm2 x 144 SDDs



1Chip : 1 cm2

Used for the first time as energy detectors
● very fast and triggerable 
● energy resolution of 160 eV (FWHM) at 6 keV  
● drift time (timing resolution) below 1 μs
● 48 SDDs, each with 3 × 1 cm2 cells
● thickness of 450 μm







Residuals of K-p x-ray spectrum after subtraction of 
fitted background

ε
1S

= −283 ± 36(stat) ± 6(syst) eV

Γ
1S

= 541 ± 89(stat) ± 22(syst) eV

Only exploratory first measurement for Kd, no 
measured ε, Γ values obtained (100pb-1)

→



Residuals of K-p x-ray spectrum after subtraction of 
fitted background

ε
1S

= −283 ± 36(stat) ± 6(syst) eV

Γ
1S

= 541 ± 89(stat) ± 22(syst) eV

→



ε
2p

= +5 ± 3(stat) ± 4(syst) eV

Γ
2p

= 14 ± 8(stat) ± 5(syst) eV

ε
2p

= -2 ± 2(stat) ± 4(syst) eV

Γ
2p

= 6 ± 6(stat) ± 7(syst) eV

→
β

γ



SIDDHARTA-2
SIlicon Drift Detector for Hadronic Atom Research by Timing Applications
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With the new S/B, Kd 
measurement will be 

possible
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mounting frame

shielding

beam pipe

luminosity monitor

kaon trigger

vacuum chamber

cooling system

criogenic target





copper-board

ultra pure 
Al bars 
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a

KLOE-2 roll-out 
with internal magnets

focusing 
quadrupole (QF)

quadrupole 
permanent magnet (QD) 



DAFNE luminosity monitor



Designed for the new quadrupoles 
and DAFNE luminosity monitor
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Ti Kα

Ti Kβ Fe Kβ

Fe Kα Cu Kα
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ADC channels

SDD 48 BUS 5
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