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*L. Bombelli, et al., ññCUBEò,A Low-noise CMOS Preamplifier as Alternative to

JFET Front-end for High-count Rate Spectroscopyò,Nuclear Science Symposium

Conference Record, 2011, N40-5.

Å Silicon Drift Detectors allow to reach high energy

resolution and high count rate capability

Å Low noise Charge Amplifier is bonded close to

SDD anode

Å Further readout electronics can be placed relatively

far away from SDD

Å SDDs arrays and CMOS preamplifiers represent

a versatile detector solution for X and g-ray

applications
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SIDDHARTA -II (1)

Silicon Drift Detectors for Hadronic Atom Researchby 

Timing Application

Goal: Study of strong nuclear interaction using the measurement of hadronic

broadening of the 1s state of the kaonic hydrogen with highest possible resolution

Detector features:

Å Energy range: 0.2keV ï18keV

Å Operating temperature below 120k to

minimize SDDôsdrift time to improve

background suppression

Å Big detection area to increase low rate

events cunt rate

Å Non-Linearity below few eV within the 4

to 15 keV energy range

Å Output stability of a few eV/day

Detector System:

Å Detector System ring structures for 

DAFNE and JPARK colliders

Å DAFNE structure contains 48 SDD 

modules, JPARK structure 24

Kaonic Hydrogen X-ray Spectrum

DAFNE Ring JPARK Ring
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SIDDHARTA -II (2)

DetectionModule

ÅDetectors by Fondazione Bruno

Kessler on 450mm thick silicon wafer

Å 2x4 array with squared elements of

8x8 ἵἵ with 1mm dead are around

borders

Å SDD mounted on Alumina ceramic

carrier connected to an aluminum

holder block for cryogenic cooling

Å 8 CUBE chips connected one per

channel through chip to chip bonding
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SIDDHARTA -II (3)

Energy Resolutionat CryogenicTemperature and Stability

T [k] 109

ICR [kcps] 1

Tpeak 1ms

Peaking

time

Best ὊὩSpectra at 1 ms peaking time with SFERA ASIC

ὊὩὓὲὑ‌Peak Stability

At 109 k the effect of ballistic deficit on resolution is negligible

Peak position of Mn Ka line during time. Peak drifts by less than 2eV over 40 hours 




