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KN(N) interaction AT REST (or at threshold) can’t be investigated in collision experiments

It can’t be inferred by extrapolation at zero energy due to the presence of the L(1405?) 
resonance a few MeV below Kp threshold 

How can we then obtain reliable information 
on low energy KN(N) interaction?
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Combined analysis of the 
kaonic deuterium and kaonic 

hydrogen measurements

Experimental determination of the 
Isospin-dependent K-N scattering length
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KH and Kd cases

Ciepl y, A. et al. From  KN interactions to  K-nuclear quasi-bound states. 
AIP Conf. Proc. 2249, 030014 (2020).

K-n: 
disagreement

K-p: 
agreement e1S= −283 ± 36(stat) ± 6(syst) eV

G1S= 541 ± 89(stat) ± 22(syst) eV
M. Bazzi et al.. 2011. (SIDDHARTA Coll.),
Phys. Lett. B704, 113 

Kd(2p->1s) never measured: 
Main goal of the SIDDHARTA-2 

experiment
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Many of the available data on “lower levels” 
have big uncertainties

Some widhts are actually UNmeasured

Many of them are hardly compatible 
among each other
(Sulfur “puzzle”)

Relative yields with upper levels are not 
always measured

Absolute yields are basically unknown 
(except for few transitions)

New measurements of Kaonic Helium not 
confirming the old ones

New measurements 
(with improved precisions) 

are important to be performed
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Particle Data Group, 
2020, 083C01 (2020) 

Large uncertainty  26 p.p.m, 
compared to charged pion: 

 MeV, 1.6 p.p.m

60 keV discrepancy between the two most 
accurate measurements

Kaon mass puzzle can be addressed 
with HPGe detectors on solid targets 
(to repeat GALL KPb measurement)

Kaon mass precision is still a crucial 
open issue in strangeness nuclear physics

Kaon mass puzzle can be addressed 
with SDD detectors on gaseous targets 

(attempt with KNe transitions)
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DAFNE @ LNF

B.R (f -> K+ K- ) = 48,9 %
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Pavg
K-(≈ 127 MeV) 
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Transitions: energies and widths…
which detector?
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Energy

G

20 keV

40 keV

100 keV

300 keV

10 eV 100 eV 5 keV

SDDs
• 100 eV max resolution
• 4-40 keV range
• High efficiency 

Cd(Zn)Te
• 20-300 keV range
• FWHM / E ~ %
• High efficiency 
• Room Temperature

HPGe
• 100-1000 keV range
• FWHM / E ~ %
• High efficiency 
• Cooling needed
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K4He measurement with SDDs
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K4He measurement with SDDs
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The VETO-1 system takes 
advantage of the difference 
of the moderation time of 
the K- between solid and 

gaseous targets

The VETO-1 system for signal 
identification
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SIDDHARTA-2 is equipped with 
a VETO system that measure the 
arrival time of charged particles 
produced after the K- absorption.

It can be used to asses if a K- is 
stopped in a solid or gaseous target
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KNe measurement with SDDs
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mK- with KNe
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Kd (2p->1s) measurement with SDDs
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Kd (2p->1s) measurement with SDDs
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e1s: -816 ± 53 (stat) ± 2(syst) eV 
G1s: 756 ± 271 (stat)

From 2p->1s transition (Ka):

From (n>2)->1s transition:

e1s: -813 ± 56 (stat) ± 2(syst) eV 
G1s: 751 ± 280 (stat)

Are we sure that the signal comes from the gaseous D2 target?
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Kd (2p->1s) measurement
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Signals in the ROI are actually 
produced in the D2 gaseous target
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Kd (2p->1s) measurement with SDDs
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e2p->1s: -816 ± 53 (stat) ± 2(syst) eV 
G2p->1s: 756 ± 271 (stat)

The analysis of the full 
dataset can potentially 
improve the statistical 
accuracy by a factor 2 

(precision similar to 
kaonic hydrogen 
measurement)
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Kd (2p->1s): the yield puzzle
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KPb measurement with 
HPGe detector
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New test measurement of 
KPb transitions, including 
the GALL 88 one

Promising results obtained

First technical 
paper submitted  Double measurement of mK- with KNe​
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Intermediate mass Kaonic 
Atoms with CdZnTe
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Intermediate mass Kaonic 
Atoms with CdZnTe

CdZnTe detectors have been never used in particle accelerators (?) or colliders
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Intermediate mass Kaonic 
Atoms with CdZnTe

~ 60 pb-1 1 mm Cu

~ 60 pb-1 2,2 mm Al

First kaonic atoms’ spectra 
measured with CZT 

detectors

New perspectives opening

~ 70 pb-1 1 mm Pb

KPb(12->11)
KPb(11->10)

KPb(10->9)

Pb Ka

Pb Kb
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Proposal(s) for future 
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Proposal for future extensive kaonic atoms 
measurements @ DAFNE to be performed exploiting:

- 450 mm SDD (light KA, up to 15 keV)
- 1-2 mm SDD (light KA, up to 40 keV)
- CdZnTe detectors (Intermediate mass KA)
- HPGe detectors (Heavy KA)
- Crystal Spectrometer (High-Res light KA)

Kaonic atoms at DAΦNE collider: a strangeness adventure
C. Curceanu et al., doi.org/10.3389/fphy.2023.1240250           
 

Cd(Zn)Te HPGe

SDD 1mm

Extensive Kaonic Atoms research: from 
LIthium and  Beryllium to URanium
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Proposal(s) for future 
measurements @ DAFNE​

Strong impacts on several fields
Modular concept for 1-3 years 
program depending on the availability 
and conditions of DAFNE

Each module is individually under 
evaluation by LNF management



28

Conclusions (1)
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KHe L-transition measurement in gas : J. Phys. G 49 (2022) 5, 055106 
Kaonic helium-4 yields L-lines in gas : 
Nucl. Phys. A 1029 (2023) 122567 
First measurement of intermediate mass kaonic atoms: Eur. Phys. J. A 59(2023)3, 56
First Measurement of KHe M-lines : J. Phys. G (2024) 51 055103
First Measurement of kaonic Neon (stat. precision < 1 eV) Paper in preparation
First measurement of Kaonic Deuterium:  preliminary analysis

KPb pure E.M. transitions measurements with HPGe: Paper in preparation

Feasibility tests & exploratory measurements with CdZnTe detectors @ DAFNE:
Eur.Phys.J.ST 232 (2023) 10, 1487-1492  
Sensors 23 (2023) 17, 7328
Nucl.Instrum.Meth.A 1060 (2024) 169060
Front.in Phys. 11 (2023) 1240250

EXKALIBUR: new X-ray detectors (SDDs – CZT - HPGe) have been developed/tested to 
perform kaonic atoms measurements along the periodic table providing new experimental data 
to probe the kaon-nucleus interaction 
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Conclusions (2)
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DAFNE is a unique facility in the world to 
investigate low energy strangeness nuclear 
physics, and the possibility to perform such 

important measurements at DAFNE 
(and J-PARC) should not be missed 
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To Carlo
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