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“Big Questions” white papers
~150 LOIs submitted to CF1 (including cross lists) - huge amount of 
community interest and ideas, the most of any topical group!

In the months before the pause, we realized we needed to corral the science 
in the many LOIs. Based on the LOIs and the discussion at CPM, we 
identified a few broad science themes split into 8 “Big Question” white papers.  

The CF1 summary white paper will be prepared by conveners based 
primarily on these “Big Questions” white papers as well as the 20 additional 
white papers that were submitted to CF1/CF. 



“Big Questions” white papers
Title Editors Arxiv

Dark Matter Direct Detection to the Neutrino Fog P. Cushman, B. Loer, R. Gaitskell, C. Galbiati 2203.08084

The landscape of low-threshold dark matter direct 
detection in the next decade R. Essig, G. Giovanetti, N. Kurinsky, D. McKinsey 2203.08297

Calibrations and backgrounds for dark matter direct 
detection D. Baxter, R. Bunker, S. Shaw, S. Westerdale 2203.07623

Modeling, statistics, simulations, and computing needs 
for direct dark matter detection Y. Kahn, M.E. Monzani, K. Palladino 2203.07700

The landscape of cosmic-ray and high-energy-photon 
probes of particle dark matter T. Aramaki, S. Profumo, P. von Doetinchem 2203.06894

Puzzling Excesses in Dark Matter Searches and How 
to Resolve Them L. Yang, R. Leane, S. Shin 2203.06859

Synergies between dark matter searches and 
multiwavelength/multimessenger astrophysics P. Harding, S. Horiuchi, D. Walker 2203.06781

Ultraheavy particle dark matter D. Carney, N. Raj 2203.06508

Useful link to all Snowmass White Paper database compiled by Kristi Engel and Tiffany Lewis

https://arxiv.org/abs/2203.08084
https://arxiv.org/abs/2203.08297
https://arxiv.org/abs/2203.07623
https://arxiv.org/abs/2203.07700
https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06859
https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06508
https://docs.google.com/spreadsheets/d/1NNUGid_Wd4VnGUW9SwIVQy5ziWHaGfCanRTaTt21NoU/edit#gid=0


We are here.



Community Feedback and Buy-in
● Thank you to everyone who has contributed so far - the papers already look great!  

But…
● The window between now and end of May is critical for us to make sure the white 

papers posted to the arXiv do represent the views of our community
● To the community: Please engage and provide feedback
● To the editors: Reach out to your community repeatedly (e.g. Slack, google forms, 

email)
● Endorse or add your name to author lists as appropriate (additional guidance from 

Frontier Conveners?) 
● Still time between now and June/July to update things, but less and less likely to 

have new input included in the final reports as time ticks away
● Don’t hesitate to reach out to us or any of the editors



CF1 WP1   
Snowmass2021 Cosmic Frontier 
Dark Matter Direct Detection to 
the Neutrino Fog - edited by P. 
Cushman, B. Loer, R. Gaitskell, 
C. Galbiati

Collecting feedback and 
endorsers via google form here 

Also via Slack channel here

https://arxiv.org/abs/2203.08084
https://arxiv.org/abs/2203.08084
https://arxiv.org/abs/2203.08084
https://docs.google.com/forms/d/e/1FAIpQLSflzQtif_QrjwCne8_XKVBrsC4Y83PwA71uxxYuqEt85HY2Pg/viewform
https://snowmass2021.slack.com/archives/C01FUE99LHK
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Snowmass2021 Cosmic Frontier: 
The landscape of low-threshold 
dark matter direct detection in the 
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G. Giovanetti, N. Kurinsky, D. 
McKinsey 

Collecting feedback and 
endorsers via google form here 

Also via Slack channel here

https://arxiv.org/abs/2203.08297
https://arxiv.org/abs/2203.08297
https://arxiv.org/abs/2203.08297
https://arxiv.org/abs/2203.08297
https://docs.google.com/forms/d/e/1FAIpQLScM4633MtiIXm-PdM3bUOatXSWOmGw1oTdRV9KhbyF1NBG7mw/viewform
https://snowmass2021.slack.com/archives/C01FGQJG171
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https://docs.google.com/forms/d/e/1FAIpQLScM4633MtiIXm-PdM3bUOatXSWOmGw1oTdRV9KhbyF1NBG7mw/viewform
https://snowmass2021.slack.com/archives/C01FGQJG171


CF1 WP3   
Snowmass2021 Cosmic Frontier 
White Paper: Calibrations and 
backgrounds for dark matter direct 
detection - edited by D Baxter, R. 
Bunker, S. Shaw, S. Westerdale 

Collecting feedback and 
endorsers via google form here 

Also via Slack channel here

Comments requested by April 4

https://arxiv.org/abs/2203.07623
https://arxiv.org/abs/2203.07623
https://arxiv.org/abs/2203.07623
https://arxiv.org/abs/2203.07623
https://docs.google.com/forms/d/e/1FAIpQLSfEThtz7gIR1iF6uWBr0uQys0D28B3TNPYgZdgKlXS3l1hpIw/viewform
https://snowmass2021.slack.com/archives/C01GMCC1TUY
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https://snowmass2021.slack.com/archives/C01GMCC1TUY


CF1 WP4   
Snowmass2021 Cosmic Frontier: 
Modeling, statistics, simulations, 
and computing needs for direct 
dark matter detection - edited by 
M.E. Monzani, K. Palladino, Y. Kahn 

Collecting feedback via email

https://arxiv.org/abs/2203.07700
https://arxiv.org/abs/2203.07700
https://arxiv.org/abs/2203.07700
https://arxiv.org/abs/2203.07700
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https://arxiv.org/abs/2203.07700


CF1 WP5   
Snowmass2021 Cosmic Frontier: 
The landscape of cosmic-ray and 
high-energy photon probes of 
particle dark matter - edited by T. 
Aramaki, S. Profumo, P. von 
Doetinchem 

 Collecting feedback via email

https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894
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https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894
https://arxiv.org/abs/2203.06894


CF1 WP6   
Snowmass2021 Cosmic Frontier 
White Paper: Puzzling Excesses in 
Dark Matter Searches and How to 
Resolve Them - edited by R. Leane, 
S. Shin, L. Yang

 

Collecting feedback via email

2. Astrophysical Signals
2.1. Galactic Center Gamma Ray Excess
2.2. AMS Antiproton excess
2.3. AMS Positron Excess
2.4. 511 keV line
2.5. 3.5 keV line

3. Direct Detection Signals
3.1. Annual Modulation in NaI
3.2. XENON1T Electronic recoil excess
3.3. Solid state detectors

https://arxiv.org/abs/2203.06859
https://arxiv.org/abs/2203.06859
https://arxiv.org/abs/2203.06859
https://arxiv.org/abs/2203.06859


CF1 WP7   
Snowmass2021 Cosmic Frontier: 
Synergies between dark matter 
searches and 
multiwavelength/multimessenger 
astrophysics - edited by P. 
Harding, S. Horiuchi, D. Walker

 Collecting feedback via email

https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06781
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https://arxiv.org/abs/2203.06781
https://arxiv.org/abs/2203.06781


CF1 WP8   
Snowmass2021 Cosmic Frontier 
White Paper: Ultraheavy particle 
dark matter - edited by D. Carney, 
N. Raj 

Collecting feedback via email

https://arxiv.org/abs/2203.06508
https://arxiv.org/abs/2203.06508
https://arxiv.org/abs/2203.06508
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https://arxiv.org/abs/2203.06508
https://arxiv.org/abs/2203.06508
https://arxiv.org/abs/2203.06508


Additional White Papers submitted to CF1
A. Aboubrahim, W.-Z. Feng, P. Nath, Z.-Y. Wang, “Hidden sectors and a multi-temperature 
universe”

M. Zaazoua, L. Truong, K. A. Assamagan, F. Fassi, “Higgs portal vector dark matter interpretation: 
review of Effective Field Theory approach and ultraviolet complete models”

Thomas G. Rizzo, “Portal Matter and Dark Sector Phenomenology at Colliders”

Krystal Alfonso, Gabriela R. Araujo, Laura Baudis, Nathaniel Bowden, et al. ”Passive low energy 
nuclear recoil detection with color centers – PALEOCCENE”

G. Wang, C. L. Chang, M. Lisovenko, V. Novosad, V. G. Yefremenko, J. Zhang. ”Light Dark Matter 
Detection with Hydrogen-rich Crystals and Low-Tc TES Detectors“



Additional White Papers submitted to CF1
J. Aalbers, K. Abe, V. Aerne), F. Agostini, S. Ahmed Maouloud, D.S. Akerib, et al. ”A 
Next-Generation Liquid Xenon Observatory for Dark Matter and Neutrino Physics”

Reza Ebadi, Mason C. Marshall, David F. Phillips, Tao Zhou, Michael Titze, et al. ”Directional 
Detection of Dark Matter Using Solid-State Quantum Sensing“

C. A. J. O'Hare, D. Loomba, K. Altenmüller, H. Álvarez-Pol, F. D. Amaro, et al. ”Recoil imaging for 
dark matter, neutrinos, and physics beyond the Standard Model”

A. Abed Abud, B. Abi, R. Acciarri, et al. (DUNE Collaboration). ”DUNE Physics Summary”

Tao Han, Zhen Liu, Lian-Tao Wang, Xing Wang. ”WIMP Dark Matter at High Energy Muon 
Colliders”

Pouya Asadi, Saurabh Bansal, Asher Berlin, Raymond T. Co, Djuna Croon, Yanou Cui, et al. 
”Early-Universe Model Building”



Additional White Papers submitted to CF1
Benjamin Monreal. ”High-pressure TPCs in pressurized caverns: opportunities in dark matter and 
neutrino physics”

Alaina Attanasio, Sunil A. Bhave, Carlos Blanco, Daniel Carney, Marcel Demarteau,, et al. 
(Windchime Collaboration). ”The Windchime Project”

Junhui Liao, Yuanning Gao, Zhuo Liang, Zebang Ouyang, Chaohua Peng, Fengshou Zhang, Lei 
Zhang, Jian Zheng, Jiangfeng Zhou. ”Introduction to a low-mass dark matter project, ALETHEIA: A 
Liquid hElium Time projection cHambEr In dArk matter”

Andrea Mitridate, Tanner Trickle, Zhengkang Zhang, Kathryn M. Zurek. ”Light Dark Matter Direct 
Detection at the Interface With Condensed Matter Physics”



Additional White Papers submitted to CF1
M.F. Albakry, I. Alkhatib, D.W.P. Amaral, T. Aralis, T. Aramaki, I.J. Arnquist, I. Ataee Langroudy, et al. 
”A Strategy for Low-Mass Dark Matter Searches with Cryogenic Detectors in the SuperCDMS 
SNOLAB Facility“

Alexander Aryshev, Ties Behnke, Mikael Berggren, James Brau, Nathaniel Craig, et al. ”The 
International Linear Collider”

A. Avasthi, T. Bezerra, A. Borkum, E. Church, J. Genovesi, J. Haiston, C. M. Jackson, et al. ”Low 
Background kTon-Scale Liquid Argon Time Projection Chambers”

The ATLAS and CMS Collaborations. ”Physics with the Phase-2 ATLAS and CMS Detectors”

Rouven Essig, Yonatan Kahn, Simon Knapen, Andreas Ringwald, Natalia Toro. ”Theory Frontier: 
Theory Meets the Lab”



Priorities and Next Steps
● We are considering whether to collect “endorsers” for all of our papers 
● Publication is up to authors and journals 
● Beginning to write topical group summary - again leaning heavily on solicited 

white papers. First draft will be completed May 31 and opened for comments.
● Complementarity effort restarting as well - currently driven by EF

○ Discussion tomorrow, Friday April 1, at 10:25-10:50 EST about plots combining 
results from different experiments

○ Previous discussion about trying to come up with high level plot/summary 
characterizing importance and interest in dark matter


