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https://indico.cern.ch/event/639901/timetable/#20170518
Mitchell Institute Workshop on Collider and Dark Matter
Physics – 2-Day Program, instead of 4-Day, in 2017. The
“collider” part is CMS-related talks, along with theory
talks on dark matter from particle physics and cosmology.

Welcome
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News: XI International Workshop on the 
Interconnections between Particle Physics 
and Cosmology (PPC 2017), Corpus Christi, 
Texas, May 22nd – 26th, 2017

Goal: new PHENO projects to answer the 
question of how a model with 
cosmologically-consistent signals can be 
tested experimentally.



“Number” density (nDM)  WDM

Cross section (s)

Cosmological Connection: Wc1
0 ≟ WDM

SUSY Masses
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Interconnection between Particle Physics and Cosmology

PPC 2011 at CERN, June 14-18
PPC 2012 at KIAS, Korea, Nov. 5-9
PPC 2013 at CETUP*, SD, USA, July 8-13
PPC 2014 at Univ. de Guanajuato, Mexico, June 23-27
PPC 2015 at CETUP*, SD, USA, June 28 - July 3
PPC 2016 at ICTP-SAIFR/IFT-UNESP, São Paulo, Brazil, July 11-15
PPC 2017 at TAMU Corpus Christi
PPC 2018 at (TBD)

PPCs

PPC Cube
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CBS comedy “Big Bang Theory”

(Season 1 Episode 15)

Outreach: Big Bang Theory
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The poster was designed during 
lunch meetings …
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PHENO projects … Experiment-Theory collaboration,
usually beginning with simple questions:
(a) how well a model can be tested experimentally;
(b) how cosmologically-consistent signals can be determined.

Remarks on PHENO Projects
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The choice of PHENO project topics has been evolving as
major scientific events occurred:
i) SSC was cancelled in 1993
ii) WMAP results were out in 2002.
iii) The Higgs boson was discovered in 2012.
iv) ???

Hopefully, a new project, a new collaboration, …
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Example: PHENO to CMS
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CMS PAS EXO-16-048 (May 2017)
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See Rouzbeh’s talk and Sonaina’s talk



Example: PHENO to CMS
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Hidden Sectors – Rich phenomenology depending on mediators (e.g., dark photon,..) 

Long-lived particles. See Flashes of Hidden Worlds at Colliders, D. Curtin and R. Sundrum, 

Submitted to Physics Today, arXiv:1702.02524
Texas A&M and Rice University

involved in displaced muons searches

CMS HIG-16-035 

See Luca’s talk

GEM technology for Muon Detector Upgrade at the 

CMS experiment: Triggering displaced muons with 

excellent position resolutions



Example: PHENO to superCDMS

Teruki Kamon 9Interconnection between Collider and DM Physics

[3-prong approach]

Louis E. Strigari, “Neutrino Floor at ultra-low threshold”, Phys. Rev. D 93 (2016) 103534 … 

Theoretical calculation of neutrino floor to connect with low energy threshold detector for the 

dark matter detection experiment.

J. Dent, B. Dutta, J. Newstead, and L. Strigari, ”Dark matter, light mediators, and the neutrino 

floor”, Phys. Rev. D 95 (2017) 051701 (R); B. Dutta, Y. Gao, R. Mahapatra, N. Mirabolfathi, L. 

E. Strigari, and J. Walker, “Sensitivity to oscillation with a sterile fourth generation neutrino from 

ultra-low threshold neutrino-nucleus coherent scattering”, Phys. Rev. D94 (2016) 093002

… interconnecting particle physics and dark matter detection experiment, and developing 

unique physics case for the Mitchell Institute Neutrino Experiment at Reactor (MINER)

experiment

MINER collaboration, “Background Studies for the MINER Coherent Neutrino Scattering 

Reactor Experiment”, Nucl. Inst. Meth. 853 (2017) 53 … Development of low energy threshold 

detector for the dark matter detection experiment:



Teruki Kamon 10

PHENO to Experimental Ph.D
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Goal: New PHENO Projects

(submitted to Phys. Lett. B)

Experimental Observation of Events with Large Missing

Transverse Energy Accompanied By a Jet or Photon(s)

in ppbar Collisions at /s = 540 GeV

CERN-EP/84-42
29 March 1984

IS SUPERSYMMETRY FOUND?

CERN-TH.3968/84

J. Ellis, SUSY07
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“Supersymmetrists, 

Beware!”
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