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This talk
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• DAMIC Experiment – from Alvaro Chavarria
• SENSEI Experiment – from Javier Tiffenberg
• Oscura - from Juan Estrada



DAMIC: 
2023-2024

• Two back-thinned 24 Mpix skipper CCDs 
installed in July 2023. 

• Performed several background studies: 

• 1) Demonstrated that surface backgrounds 
come from the copper facing the CCDs and 
not the CCD surfaces. 

• 2) No measurable increase in dark current 
from the back thinning process. 

• Developed readout mode to identify columns 
that contribute most single-electron events.



DAMIC: 2025
• UW group demonstrated capability of 

CCDs to discriminate between NR/ER 
by thermal stimulation of crystal defects 
left behind by NRs. 

• Proposing to improve and extend 
technique to lower energy 

• + implement and demonstrate NR/ER 
discrimination in DAMIC with minimal 
hardware intervention. 

• A final science run could check whether 
the “DAMIC Excess” are ERs on NRs.
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Snolab EAC meeting· Feb 2025

Highlighted results from SENSEI @ SNOLAB: 
  PRL Editors’ suggestion         PHYS.ORG Featured                         Lowest Dark Count rate

51
World-leading results using data collected at Snolab

(1 e- /pix every 200 yrs!)



Snolab EAC meeting· Feb 2025
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Status and plans:
● New cryo-cooler has arrived to Snolab

○ Preparations being made to replace it (Thanks to Ian and Steffon)
○ Plan is to resume data taking as soon as possible  

(data was great when the previous cryocooler broke)

● Packaging of additional sensors ongoing at Fermilab

○ We plan is to deploy additional sensors mid-2024 
● SENSEI original Space Allocation Request has expired

○ Requested extension until mid-2026

As always we deeply thank Snolab for all the support



Oscura
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Skipper-CCD DM program
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Oscura is an ambitious program that brings together the DAMIC, SENSEI and 
DAMIC-M teams for the development of ultimate DM experiment with skipper-
CCDs.



Skipper-CCD DM program
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THIS IS A SNOLAB PROGRAM!





We have been working with SNOLAB engineering team to plan installation 
at SNOLAB (Paul Gryll main contact)



Technical progress last year
Mechanical

• New vessel demonstrated for Oscura Integration Test
Sensors

• Oscura sensors deployed in CONNIE (Reactor)
• Oscura sensors being deployed in MINOS beam (mCP)

Electronics
• 16 channel MIDNA ASIC (partially funded by microelectronics initiative) 

demonstrated with skipper-CCDs 
Integration

• System with 256 sensors demonstrated at the FNAL CCD lab



This can fit upto 6 
supermodules with 6” of lead 
shield. Maybe a bit more if 
we take advantage of 
MIDNA3.

Demonstrated to operate cold with 
Nitrogen gas at 15 PSI. For the moment 
using a recycled cryocooler PT415. The 
plan is to get an AL630 to get the full 
capacity. Need about 50W from the 
sensors + electronics inside.

“New” vessel



CONNIE detector at 
Reactor in Brazil.

CONNIE detector at Reactor in Brazil. First science 
test of Oscura sensors and electronics. Not low 
background!

Should be familiar to SNOLAB, it is a “copy” of your 
DAMIC.



DarkBeats in MINOS(FNAL)

Experiment to search for mCP 
in the beam, also daily 
modulations. Should be 
familiar to SNOLAB, it is a 
“copy” of your SENSEI.

To start running in the coming 
month. Beam will be back on 
in 2026.

DarkBeats

SENSEI@MINOS



MIDNA v2 : 4 per MCM

MIDNA v3 has been 
tested and works. This 
makes all our electronics 
simpler.

1 per MCM

MIDNA v3



Integration Test (one full Super module)

256 SENSOR system (130g) operating at FNAL (~90% yield)

333 Mpixel camera!! Most massive array built so far with CCDs…



Budget/Project plans
• April 2024 review (FNAL/SNOLAB). Main outcome:

• Technically good (more work needed in cryogenics)
• Lots of work is needed to have a solid Project Execution Plan. 

• DOE funding:
• Until now, DOE has provided ~$500k/year R&D funding with DMNI
• Now that we believe we are ready to start construction. 
• Need to finish Project documentation/planning.

Right now we do not have a clear path towards funding the construction. 
Las 6 months waiting from some guidance from DOE. It is not going to be in 
Fy25!



Next
• Is it clear that the $12M for the low background 10kg version of the 

experiment will not come for a while.
• Thinking about smaller versions of the experiment taking advange of all 

the technical developments. Many options… (300g, 1kg, etc)
• Considering new partners to help fund the smaller versions. Careful 

discussion with FNAL and DOE in this direction.




