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Threading a Needle in the Dark…

New 
Physics

DM

Direct 
Detection

Collider

Indirect Detection
DM

SM

SM

Ionization

PhononsScintillation

WIMP 
DD

Targets: Ge, Si, CS2 , CdTe
GENIUS, HDMS, IGEX 
NEWAGE, CoGeNT 

Cryogenic Detectors
Targets: Ge, Si

EDELWEISS, CDMS, 
SuperCDMS, EURECA 

Bolometers
Targets: Ge, Si, Al2O3 , TeO2

CRESST-I, CUORE 

Light & Heat Bolometers
Targets:  CaWO4, BGO, Al2O3

ROSEBUD, CRESST

Light & Ionization Detectors
Targets: Xe, Ar,, CS2 

WARP, ZEPLIN, Panda-X, 
LUX, DRIFT, XENON, 

DarkSide, ARDM, LZ, Darwin 

Targets: NaI, Xe, Ar
ZEPLIN-I, KIMS, NAIAD, 
DAMA/LIBRA, ANAIS, 
DEAP, XMASS, CLEAN

Bubble & Droplets
Targets: CF3Br, CF3I, C3F6, C4F10

EDELWEISS, CDMS, 
SuperCDMS, EURECA 

Proliferation of DM searches:
Increasing complexity of analyses
Increasing necessity of public data policy

Proliferation of DM Theories:
ALPs to MACROs via Axions, WIMPs, FIMPs & 
SIMPs
100s of paradigms: Ultra Light Bosons, light 
Fermions, Weak Scale Fermions and Bosons, 
Macroscopic objects, Modified Gravity.

10−22eV ≳ 30M⊙
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The Dark Matter Data Center

Experimental Data

Analysis Pipelines

Models of DM

Repository of Data Repository of Models

Visualization Simulation Comparison

Efficiency
of Research

Reproducibility
of Results

Resilience
to societal 
challenges
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Present Status

ANAIS

CRESST

COSINE

XENON

SuperCDMS

Data from Experiments

Response Matrix

Analysis Pipeline

Background Data

Event Data

• Documented
• Easily findable (Metadata)
• Directly citable (Publication & DOI)
• DOI Assignment through MPDL
• Data usage instructions (Also in form 

of JuPyTer notebooks)

• Visualize resources online
• Explore workflows online (Binders)
• Vetted code snippets as starting points

Front-end:
https://www.origins-cluster.de/odsl/dark-matter-data-center

https://www.origins-cluster.de/odsl/dark-matter-data-center
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Present Status

ANAIS

CRESST

COSINE

XENON

SuperCDMS

Data from Experiments

Response Matrix

Analysis Pipeline

Background Data

Event Data

Homepage Visualization:

• Ready reckoner of current exclusions 
on homepage

• Interactive visualization: Toggle visibility 
by clicking on legend items, download 
exclusion dataset on double-click

• Constantly updated and maintained
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Present Status

ANAIS

CRESST

COSINE

XENON

SuperCDMS

Data from Experiments

Response Matrix

Analysis Pipeline

Background Data

Event Data

Back-end:

• Familiar GitLab backbone for datasets.

• Each Collaboration has a self-
maintained subgroup (up to two 
maintainers per Collaboration).

• Information on front-end controlled 
completely from Project metadata 
updated on GitLab.

• Dataset visualizations controlled 
through GitLab via GitLab Pages. 

https://gitlab.mpcdf.mpg.de/dmdc

Subgroup: 
Collaboration 1

Subgroup: 
Collaboration 2

Subgroup: 
Collaboration 3

Project:

Dataset 1

Project:

Dataset 2

Project:

Dataset 3

Project:

Dataset 4

Project:

Dataset 1

Project:

Dataset 2

Project:

Dataset 3

Project:

Dataset 4

Project:

Dataset 1

Project:

Dataset 2

Project:

Dataset 3

Project:

Dataset 4
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Future Plans

ANAIS

CRESST

COSINE

XENON

SuperCDMS

Likelihoods,
Yellin, 

counting statistics, 
fits, etc..

Simulation tools 
(WimPyDD, DarkSUSY, etc.)

Simulated signal

Data from Experiments

Response Matrix

Analysis Pipeline

Background Data

Event Data

Theory Implications

NREFT 
Framework

Assumptions,
density,

velocity, etc.

Scientific Deliverables:

Public Infrastructure

Phenomenological Exploration

Software Development
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Background Data

Event Data

• Global limits on EFT (beside the standard xsec limits) 
parameters + maintaining it.

• Expand current database. Reach out to more collaborations.

• Expand to Indirect and Collider Searches.

• Tag & query based search. Better automation. General feature 
improvements.

Public Infrastructure
Scientific Deliverables:

Public Infrastructure

Phenomenological Exploration

Software Development
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• Obtaining Global limits and making them public. Fully Open-
source.

• Focus on Collective analysis from Theoretical as well as 
Experimental points of view.

• Target: 
✓ Enhance global sensitivity to a possible signal.
✓ Global analyses of anomalies.
✓ Reinterpretation in terms of models of physics and 

statistical methods.
✓ Going the public likelihood way.

Phenomenological Exploration
Scientific Deliverables:

Public Infrastructure

Phenomenological Exploration

Software Development
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Future Plans

ANAIS

CRESST
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XENON

SuperCDMS

Data from Experiments

Response Matrix

Analysis Pipeline

Background Data

Event Data

• Current project on a simulation tool for Direct Searches

• Project on a reinterpretation and analysis tool.

• All to be offered as downloadable packages and for (limited) 
online usage.

Software Development
Scientific Deliverables:

Public Infrastructure

Phenomenological Exploration

Software Development



Dark Matter Data Center | Heerak Banerjee | Technische Universität München 11

Intersection between experimentalists and theorists 
in the DM community

For the Collaborations For Phenomenologists
Data preservation (DOI assignment if needed, non-
exclusivity). Workflow preservation.

Instructions and examples of data analyses

Full long-term reproducibility of published results Virtual machines and computing power

Easy usage (Binders and friendly web-GUI) Online visualization

Facilitate proper and maximum utilization of data by 
the community

Persistence, usability and citability of new models

Thank you!


