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8 SDD units (0.64 cm2) 

total active area of 5.12 cm2

Large area Silicon Drift Detectors (SDDs)



Large area Silicon Drift Detectors (SDDs)

DOI:10.1016/j.nima.2015.08.079
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PHASE 1 
Laboratory SDDs technology optimization

?



SDDs Energy response optimization 



0 200 400 600 800 1000 1200 1400
6396

6397

6398

6399

6400

6401

6402

F
e
 K

p

o
si

ti
o
n
 [

e
V
]

time [min]

4000 6000 8000 10000 12000 14000
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1
0
1
2
3
4
5
6
7
8
9

10

R
e
si

d
u
a
l 
[e

V
]

Energy [eV]

Ti

Fe
Cu

Sr

Linearity Stability

The SDDs system 

linearity and stability is 

within few eV

(∆E/E < 10-3)

SDDs Energy response optimization 



HTAIL/HGAUSS

0.006 ± 0.001  

HTAIL/HGAUSS

0.05 ± 0.01  

HV = 140 V

HV = 180 V

SDDs Energy response optimization 



Energy resolution (vs HV)

Control of the SDDs 

energy response (1)

No drawbacks for 

common polarization

SDDs Energy response optimization 

DOI:10.3390/condmat4020045

FF = 0.118 ± 0.009  



Control of the SDDs 

energy response (2)

Resolution worsening 

due to leakage current  

SDDs Energy response optimization 

Energy resolution (vs T)

DOI:10.3390/condmat4020045

FF = 0.116 ± 0.009  



SDDs Timing response optimization 



Control of the SDDs 

timing response

Electrons mobility 

follows a power-law in 

temperature

SDDs Timing response optimization 

𝑫𝑻 = 𝒂 ∗
𝑻

𝑻𝟎

𝒏

+ 𝒄

μ = 𝒎𝒐𝒃𝒊𝒍𝒊𝒕𝒚 ≈ 𝑻−𝒏

Paper in preparation



Silicon Drift Detectors 

arrays

SDDs arrays qualification



SDDs arrays qualification

SDDs storage vacuum chamber (2 buses)



SDDs arrays qualification

Ready for the installation in

the SIDDHARTA-2 experimental apparatus



PHASE 2
SDDs for high precision kaonic atoms 

spectroscopy measurements





He cooling

SDDs arrays

head-to-head

SDDs installation in the SIDDHARTA-2 setup



DOI: 10.1088/1361-6501/abeea9

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 test during the beam commissioning



DOI: 10.1088/1361-6501/abeea9

SDDs test during the beam commissioning



DOI: 10.1088/1361-6501/abeea9

SDDs test during the beam commissioning



SDDs test during the beam commissioning

FWHM Fe Kα line 

157 ± 2 eV 

Spectroscopic properties are preserved 

in the heavy background condition of DAΦNE 

DOI: 10.1088/1361-6501/abeea9



∆E/E < 10-3

THE SIDDHARTINO RUN



drift time cut

(≈2 us)

Asyncronous evns rejected:

background scales 

by a factor 10-5 – 10-6

THE SIDDHARTINO RUN
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K-He4 3d->2p transition 

Best precision 

K-He4 Lα measurement

in the gaseous target 

(see talk Francesco)

THE SIDDHARTINO RUN

Paper in preparation



PHASE 3
Futures Perspectives

1mm SDDs



1 mm thick SDDs 



1 mm thick SDDs 

450um vs 1mm thick:

Comparable E_resolution

450um vs 1mm thick:

Doubled the efficiency

450μm

1mm



…open to the measurements of 

kaonic atoms higher energy 

transitions (tens of keV), to further 

explore the QCD in the strangeness 

sector…

(see talk Catalina)

1 mm thick SDDs 



Ad maiora!
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