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Charged lepton group 
•  This is a group that was formed for the Rockville workshop 

Fundamental Physics at the Intensity Frontier last Fall. 

•  Everyone who registered for that meeting and said they were 
interested in charged leptons was put on a mailing list 
–  charged-leptons @ googlegroups.com 

•  The charged lepton group is everyone on that list. 
–  Please let me know if you want to be on the list 

•  We had a web page last time 
–  http://www.lepp.cornell.edu/~yuvalg/ifw/emt.html 

•  We will be using the Snowmass twiki this time 
–  http://www.snowmass2013.org/tiki-index.php?page=Charged

+Lepton+Processes 

B. Casey, Y. Grossman, 10/12/2012 2 



Today 

•  Today the charged lepton group is trying to define 
the scope of the working group 
–  What are the physics topics the group will cover? 

•  Begin discussing how this group will interact with 
the different groups 

•  Begin discussing how this group will use the time 
we have at Snowmass 
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Intensity frontier charge 
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SNOWMASS2013

DPF Long-Term Planning for US High-Energy Physics

Updated Charge to Conveners, August 2012

The American Physical Society’s Division of Particles and Fields is initiating a
long-term planning exercise for the high-energy physics community. Its goal is to
develop the community’s long-term physics aspirations. Its narrative will com-
municate the opportunities for discovery in high-energy physics to the broader
scientific community and to the government.

The long-term planning exercise is anchored by two meetings:

• A Community Planning Meeting (CPM2012), at Fermilab, October
11-13, 2012,

• A Community Summer Study (CSS2013), at the University of Min-
nesota, July 29-August 10, 2013.

Prominent members of the community have kindly agreed to serve as conveners
representing the:

• Energy Frontier: Raymond Brock (Michigan State U, brock@pa.msu.edu),
Michael Peskin (SLAC, mpeskin@slac.stanford.edu)

• Intensity Frontier: JoAnne Hewett (SLAC, hewett@slac.stanford.edu),
Harry Weerts (ANL, weerts@anl.gov)

• Cosmic Frontier: Jonathan Feng (UC Irvine, jlf@feng.ps.uci.edu), Steve
Ritz (UC Santa Cruz, ritz@scipp.ucsc.edu)

• Instrumentation: Marcel Demarteau (ANL, demarteau@anl.gov), Ron
Lipton (FNAL, lipton@fnal.gov), and Howard Nicholson (Mt. Holyoke,
hnichols@mtholyoke.edu)

• Frontier Facilities: William Barletta (MIT, barletta@mit.edu), Mur-
dock Gilchriese (LBNL, mggilchriese@lbl.gov)

• Computing Frontier Lothar Bauerdick (FNAL, bauerdick@fnal.gov),
and Steven Gottlieb (Indiana, sg@indiana.edu)

• Education & Outreach Marge Bardeen (FANL, mbardeen@fnal.gov)
Dan Cronin-Hennessy (UMn, hennessy@physics.umn.edu)
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Chris Quigg (FNAL, quigg@fnal.gov) has agreed to serve as special advisor.

Subgroups have been formed to address the physics in each of these areas,
and identify regions of common interest. Following the model of the Intensity
Frontier Workshop, three conveners have, in general, been assigned to each
subgroup: a theorist, an experimentalist, and an “observer”. The subgroup
structure should be in place by the end of August 2012.

At this time, suggestions (subgroup topics, sub-convener names, interactions
between frontiers, ...) and participation from the high-energy physics commu-
nity, and from members of our sister APS divisions, DAP, DPB, and DNP, are
essential for success.

• At CPM2012, the groups will present the scientific issues to be empha-
sized, experiments to be discussed, and strategies for implementation both in
national and global terms. The meeting will include opportunities for con-
tributed presentations and discussions.

• After CPM2012, subgroup conveners will formulate specific charges for
their areas. These charges will clarify the physics questions to be discussed
and the experiments to be given most attention. They will also detail choices
made in treating areas-overlapping subgroups or linking high energy physics to
other areas. In principle, these charges could evolve over the year in response
to continued research, new physics results, and new proposals.

During the winter and following spring, each subgroup will hold meetings
to develop and refine its ideas. We encourage groups interested in specific pro-
posals or scientific topics to assemble white papers on their subjects. Models of
previous studies are the Snowmass2001 “group activities overview” statements
at http://snowmass2001.org/WG/WG.html, and the community inputs assem-
bled for the 2006 European Strategy for Particle Physics which can be found at
http://council-strategygroup.web.cern.ch/council-strategygroup/BB2.html

• CSS2013 will provide an opportunity for discussion, analysis, and arrive
at conclusions for each area of the study. By the end of this meeting, each
pair of conveners will have prepared an executive summary for their area, and
overlap areas if necessary. Each subgroup will produce a report answering its
charge and summarizing the discussion of its area throughout the process. The
ensuing electronic record, which may also contain contributed papers, will be
an important resource for the community.
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We anticipate that this long-term planning process will trigger an independent
process of review and prioritization solicited by the funding agencies.

For the Division of Particles and Fields of the American Physical Society:

Pierre Ramond, Chair
Jon Rosner, Chair-Elect
Ian Shipsey, Vice Chair
Patty McBride, Past Chair
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Charged lepton charge 
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From the DOE 
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The focus at Rockville was on the science opportunities  
We covered the pros and cons were covered at some level 
 Trade-offs were not really covered. 

The sub-groups are not being asked to prioritize. 
We are being asked to provide useful information to the prioritization process. 



Question I:  What do we want to cover? 

•  Covered at Rockville by charged lepton group: 

–   µN→eN, µ→eγ, µ→eee, µe→eµ, 	



–  LFV τ	



–  CPV in τ decay	



–  (g-2)µ , (g-2)τ	



–  µ EDM, τ EDM 

–  sin2θW in e+e-→ e+e-, e+e-→ µ+µ- , e+e-→ τ+τ-	



•  In general, significant focus on “New Physics”  
–  That was part of the Rockville charge  
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Question I:  What do we want to cover? 
•  Topics not covered at Rockville: 

–  µ lifetime 
–  µ capture 
–  µ decay parameters  
–  Muonic atom spectroscopy 
–   µSR 
–  τ spectral functions and BFs 
–  Vus measurement  
–  LFV @ LHCb 
–  LFV decays of hadrons 

•  Charged leptons doesn’t have to cover everything but it would 
be good to have a better balance between: 
–  Measurements that define the SM 
–  Searches for physics beyond the SM 

•  Things covered at Rockville by other groups: 
–  Electron EDM 
–  e→ τ LFV 
–  Leptonic decays of hadrons 

•  There should be time to have joint sessions this time around 
B. Casey, Y. Grossman, 10/12/2012 8 



Question I:  What do we want to cover? 

•  This doesn’t have to be decided now 

•  But the group needs an appropriate charge 

•  Propose to have monthly meetings with talks from the 
different experiments 
–  What needs updating since Rockville 
–  What was not covered at Rockville 
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Working with other groups 
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Now 7 frontiers with a matrix of liaisons  



Liaison matrix example 
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%
%
 

Energy Intensity Cosmic Facilities
Sensors

Marina Artuso Daniela Bortoletto (Purdue) Matt Wetstein (Chicago) Andrei Nomerotksi (BNL) Carsten Hast
Abe Seiden Sally Seidel (New Mexico) Jerry Va'vra (SLAC) Clarence Chang (Chicago)

Jim Fast (PNNL)

Gaseous Detectors
Gil Gilchriese Andy White (UTA) James White (Texas A&M) David Nygren (LBL)
Bob Wagner Marcus Hohlmann (FIT) Brendan Casey (FNAL) Dan Akerib (Case Western)

Vinnie Polychronakos (BNL) Greg Tarle (Michigan)

Detector Systems
Ed Blucher Roger Rusack (Minnesota) Bonnie Fleming (Yale) Karen Byrum (ANL) Erik Ramberg
David Lissauer Adam Para (FNAL) Bob Svoboda (UC Davis) Peter Gorham (Hawaii) Jae Yu

Erik Gottschalk (FNAL)

Electronics/DAQ/Trigger
Ulrich Heintz Dong Su (SLAC) Gary Varner (Hawaii) Günther Haller (SLAC)
Ron Lipton Wesley Smith (Wisconsin) Frank Krennrich (Iowa State)

Maurice Garcia-Sciveres (LBNL)

Novel/Emerging Technologies
Jim Alexander Ted Liu (FNAL) Steve Ahlen (BU) Juan Estrada (FNAL)
David MacFarlane Julia Thom (Cornell)

Software
Norman Graf Erich Varnes (Arizona) Robert Kutschke (FNAL) Salman Habib (ANL)
NN
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Technical groups 

•  The charged lepton group should spell out requirements and 
challenges for each group 
–  Computing, instrumentation, facilities 

•  This can be done for all planned experiments 
–  It would be good to have contacts on experiments to do this 

between now and the summer 

•  More importantly, the group can do this for future needs 
–  This could be a byproduct of the Snowmass meeting this summer 
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Other physics frontiers 

•  This is an opportunity to educate our colleagues on 
the importance of charged lepton physics 

•  One idea: 
–  Spell this out in white papers before Snowmass and submit 

them to the appropriate groups 

•  The charged lepton group could also appoint liaisons: 
–  But I like the white paper idea better 
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Energy frontier 
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Low energy constraints on properties 
Low energy precision electroweak 

Low energy searches/constraints 
(we have already been approached 
by this subgroup) 



Cosmic Frontier 
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Low energy constraints  

Constraints on dark forces  

LFV  



Ideas for joint topics 
•  The charged lepton group is supposed to spell out topics that 

have significant overlap with other physics groups 

•  Some ideas: 
–  All EDMs 

•  Joint with Nucleons, nuclei, atoms 

–  Specifically storage ring EDMs 
•  Joint with Nucleons, nuclei, atoms 

–  Y(4S) physics 
•  Joint with quark flavor physics 

–  LHC physics 
•  Joint with flavor mixing and CPV at high energy 

•  At a minimum, the groups should agree on common parameters 
and assumptions about future facilities etc. 
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What to do at Snowmass? 

•  Snowmass has typically been a real working meeting 

•  It would be nice to do something like 
–  Sketch out the next ‘project’ or ‘projects’ 
–  Sketch out the next facility 

•  Now have ~$300M in charged lepton projects/facilities in US budget profile 
ending in 2019 

 
•  There can be multiple sub-groups doing multiple 

things 

•  This also doesn’t have to be decided now but people 
should start thinking about it. 
–  There are issues related to what tools we would need to do 

this work. 
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Moving forward 

•  At the end of this meeting: 
–  Charged lepton conveners will have a draft charge based on 

discussion at this meeting. 

–  The group should have a preliminary list of the topics/experiments 
we plan to include 

–  The group should have a preliminary list of topics where we need 
close collaboration with other groups 

•  In the next few weeks: 
–  The conveners will compile a list of contact people for each topic / 

experiment /region / facility 

–  The conveners will set up a doodle poll for a regular monthly 
meeting time 
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