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Conclusions  
(so far)
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First prototype:
• 2x 3inch wafers
• Slightly different lithographic 

process to ease fabrication
• Two RF lines read sequentially
• Pixel uniformity is limited due to 

production difficulties
• Setup ready in our cryolab in 

Rome
Independent scan on line 1 and 2
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Setup for a 4mm uncertainty
in the position of the wafer

Agreement with simulationsBULLKID works
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MC = 1.02×10!
Pb in all holder + 1” castle=

1.01 ×10"

Pb mass= 182.5 kg (if mu-
metal cover is removed)

Thickness: 1 inch
Height: ~32.5 cm

∼ 2 orders of magnitude!!

Short term: 104 DRU with mild shielding
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MC = 1.02×10!
Pb in all holder + 1” castle=

1.01 ×10"

Pb mass= 182.5 kg (if mu-
metal cover is removed)

Thickness: 1 inch
Height: ~32.5 cm

∼ 2 orders of magnitude!!

Short term: 104 DRU with mild shielding Long term: 102-3 DRU with active veto (new cryo)

1 keV energy range
Vetoing all events in PWO Vetoing events above 50 keV in PWO

1 keV
range 
keV

Vetoing all PWO events Vetoing PWO events 
above 50 keV

need also a neutron shield!
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Upper Layer

4" STACK - DANIELE PASCIUTO19/03/2024 6

PTFE 3mm thick

3 points 
reference

Flexible X-Y 
clamp

Access for 
soldering

Registration 
clamp stiffener

Flexible Z copper 
clamp

Side silicon 
notch for 
clamping

10 cm wafers on track
Scalability for the 100mm mask: simulations and thin wafer test

13

• 145 pixels
• 49.3g of active silicon per wafer
• Constant cap trimming: 8um per step
• F∈ 720 ÷ 970 MHz
• dF ∈ 0.7 ÷ 3 MHz

Scalability for the 100mm mask: thick wafer

15

Pixels: 134 out of 145
Median Q: 185k
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Results - full setup spectrum - cuts

11

With very stringent cuts on pulse shape parameters, a resolution close to what is expected 
(0.23 keV vs 0.16±0.03 keV) is recovered for Cs137 (Co60 forms 2 overlapping peaks, cannot 
be differentiated due to poor statistics)

Veto 8x less threshold 
need R&D
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New electronics 
Tests will start tomorrow!
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9BULLKID sensitivity plots

Notes
0 d.r.u means we expect less than 1 event @ 

90% C.L

Demonstrator  -  Flat background 
ROI : [0.2, 16] keV            Target material: Silicon

Time: 2 weeks               Target mass: 0.06 Kg

BULLKID-DM  -  Flat background at different rates
ROI : [E

thr
, 16] keV            Target material: Silicon

Time: 1 year                        Target mass: 0.6 Kg

E
thr

 = 50 eV

E
thr

  = 200 eV

More exposure

Target: 1-10-2 DRU depending on threshold

Gammas

Radiogenic neutrons

Cosmogenic neutrons

Muons

Shielding (PWO is inactive)

50 keV range 1 keV range

Gammas

Radiogenic neutrons

Muons

Cosmogenic neutrons

Caution: radiogenic and cosmogenic neutrons
are with no shielding

passive veto

internals not taken into account
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front blades? 

0.25 mm with etching?
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carvings 
 4.5 mm

surface 
 0.5 mm

DM / ν DM / ν

KID

Deeper carvings:  
front blades? 

0.25 mm with etching? Capacitive coupling: meander no longer overlaps grooves

4

Phonons are less likely to be in 
the grooved region connecting 
the dice

Move inert capacitive fingers 
over the groove increases 
phonon collection

New KID designs? 
Moving to AlTiAl?
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MEG-LSPE Cryolab

• 300 mK instrumentation lab 
• DB37, MDM connectors, SMA flanges already procured 

• Lock-in amplifiers, network analyzers, LNAs, Resistance bridges… 

• characterization of cryogenic sensors and electronics

4

…and more to come!
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Collaboration

• Questions:


• Which objectives for the demonstrator?


• Which background for the experiment?


• Schedule/strategy is becoming important:

• By-monthly online update from all WGs  

8 May 3-5 PM 
• Write the CDR -> Due in June 
• Meeting in September (week 38 in Pisa/

Elba?) 

• LNGS Scientific committee in October 8


