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e- e+

• Φ → K- K+ (49.1%)

• Monochromatic low-energy K- (~127 MeV/c ; Δp/p = 0.1%)



SIDDHARTA-2 experimental apparatus
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SIDDHARTA-2 MC Kaonic deuterium



SIDDHARTINO installation (April 2019)



SIDDHARTINO - aim

1/6 of SIDDHARTA-2 (SDDs) Evaluation of the machine background              

during the DAΦNE beams commissioning phase    

in preparation for the K-d run 

Measurement of K-4He 3d->2p transition to be 

compared to K-H SIDDHARTA run in 2009

SIDDHARTINO expected

spectrum for 50 pb-1

S/B>100/1

Position Precision<10-3

SIDDHARTA-2 single BUS
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- Refined optimization during DAΦNE B.C.P.
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For details on laboratory optimization

F. Sgaramella talk at 11.25

SDDs ENERGY RESPONSE

New technology of SDDs                           

(LNF-INFN, PoliMi, FBK)                                   

for the high precision K-d measurement

8 SDD units (0.64 cm2) for a device total

active area of 5.12 cm2



He cooling

SDDs ENERGY RESPONSE

SDDs arrays

head-to-head



SDDs ENERGY RESPONSE

Miliucci M. et al, Silicon Drift Detectors system for high precision light kaonic atoms 

spectroscopy, MST 2020

SDDs and DAQ analog/digital chain 

characterization in machine 

heavy background conditions 

(high energy particle and radiation) 

during the DAΦNE B.C.P

Multi-element target

Ti-Fe-Cu-Br-Sr

to include the      

SIDDHARTA-2 energy range



SDDs ENERGY RESPONSE

Miliucci M. et al, Silicon Drift Detectors system for high precision light kaonic atoms spectroscopy, 

MST 2020



SDDs ENERGY RESPONSE

Miliucci M. et al, Silicon Drift Detectors system for high precision light kaonic atoms spectroscopy, 

MST 2020

Sum of 15 calibrated units

- Linear response

-> Residuals within ± 3 eV (4–12 keV range)

-> ∆E/E < 10-3 (4–12 keV range)

- FWHM Fe Ka line = 157 ± 2 eV (@ 150 K)



LUMINOMETER

Skurzok M. et al, Characterization of the SIDDHARTA-2 luminosity monitor, JINST 2020

boost

anti - boost



LUMINOMETER

Skurzok M. et al, Characterization of the SIDDHARTA-2 luminosity monitor, JINST 2020

optimization and present status:

F. Napolitano talk at 11.50



SIDDHARTINO run 

DAΦNE in Collision mode. 
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NO INJECTION

SIDDHARTINO run
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Integral 5-10 keV = 4.8*106 events

Active area = 23.68 cm2

Run integrated luminosity = 1.5 pb-1

->Background ≈ 14 * 104 X-rays/(cm2*pb-1)
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…Kaon Trigger is coming

Background rejection factor given by the K Trigger and SDDs 

timing response is estimated to be at the level of 10-5

(based on the SIDDHARTA run)

Tested and implemented in the SIDDHARTINO DAQ

K-TRIGGER

KAONS

MIPs



SIDDHARTA-2 on-line status
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From SIDDHARTA-2 to DAΦNE

On-line feedback from SIDDHARTA-2 to DAΦNE, 

fundamental during the beam commissioning phase for 

the machine parameter tuning



Conclusions

➢ SIDDHARTINO experimental apparatus is fully working and taking data 

during the DAΦNE beam commissioning phase;

➢ Refined optimization of SDDs analog/digital DAQ chain and luminosity 

monitor in the heavy background of the collider (published papers), to be 

used as key tools during the machine optimization phase;

➢ Continuous on-line monitoring of beams outcomes quality and 

feedbacks to the Collider will help to improve the efficiency on beams 

optimization process;

➢ As soon as beam optimization will be achieved, let’s move to SIDDHARTA-2 

with the K-d measurement, and… 



Future plans

➢Kaonic Helium 

2p -> 1s transition

➢Other Kaonic atoms

Pioneering technology of 1mm thick SDDs

➢Kaon mass:

High precision X-ray spectrometer with HAPG crystals

(VOXES)

High purity Gemanium Detectors 

(GEKA)

See A. Scordo talk at 12.15
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