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Summary
Sessions 10, 11:

“Innovative New Technologies for 
Accelerators and Detectors”

“Special Subjects”
Chip Brock, Michigan State University
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Session 10:             
New Technologies
LHC Plans for Upgrades: 
Nessi

Innovative Technologies 
for Detectors for Future 
Colliders:              
Yamamoto

Linear Colliders:      
Stapnes

Plasma Acceleration:  
Tajima

Muon Colliders:  
Henderson

Session 11:                 
Special Subjects
Large Collaborations:  
Denisov

Outreach:                   
Barnett 

Governance:            
Yamada

Technology Transfer:  
Anelli
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ICFA
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Sessions 10 and 11
are about technologies enabling the 
future:
enabling facilities
enabling detectors
enabling the profession
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Detector Technologies
LHC Plans for Upgrades: 
Nessi

Innovative Technologies 
for Detectors for Future 
Colliders:              
Yamamoto

Technology Transfer:  
Anelli

Facility Technologies
Plasma Acceleration:  
Tajima

Muon Colliders:  
Henderson

Linear Colliders:      
Stapnes

Governance:            
Yamada
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Outreach:                   
Barnett 

Large Collaborations:  
Denisov

Cultural Technologies
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“LHC” =  LHC upgrades 
“det” = detector technologies
“LC” = Linear Collider
“PlasA” = Plasma Acceleration
muon = Muon collider
“coll” = Large collaborations
“out” = Outreach
“GOV” = Governance
“Tech” =  Technology Transfer

existing, obvious correlations

promising, less-developed correlations
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“LHC” =  LHC upgrades 
“det” = detector technologies
“LC” = Linear Collider
“PlasA” = Plasma Acceleration
muon = Muon collider
“coll” = Large collaborations
“out” = Outreach
“GOV” = Governance
“Tech” =  Technology Transfer

How well 
we do 
here

Will 
depend 
on how 
well we 
do here

existing, obvious correlations

promising, less-developed correlations
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ICFA Seminar – Michael Barnett – October 2011 
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PhD Comics on Dark Matter 

  WWW.PHDCOMICS.COM 
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detector technologies
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LHC Plans for Upgrades  

CERN, ICFA meeting 
October 5th, 2011 
 
Marzio Nessi, CERN & University of Geneva 

 
 

Hitoshi Yamamoto
Marzio Nessi

Giovanni Anelli



ICFA Seminar, 6 October 2011 Chip Brock

any discussion of  
detector R&D
contends with the immediate 
& necessary LHC upgrades
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Nessi makes an 
important point about
l o n g  timescales
by the time of first running...obsolescence is 
guaranteed

short timescales 
during running, fast-track R&D required, 
especially for tracking upgrades
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the past
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fewdata taking...............................

proposal................ 1

MC/analysis.......................MC analysis
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the present
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fewdata taking.............................................................

proposal................ ~2

upgrade................................................................ R&D ins

MC/analysis....................... MC Data Analysis

R&D ins

more

accelerator 
improvements.......

8-10 R&D ~6 const.detector.....................

DØ: 1983 - 1992

ATLAS: 1992 - 2008

DØ
RIP
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the present
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LHC plans (LS1, LS2, LS3) 

3"

already a 
big list

already a 
bigger list

already an 
enormous 
list

Marzio Nessi
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LHC plans (LS1, LS2, LS3) 

3"

already a 
big list

already a 
bigger list

already an 
enormous 
listFE electronics

BE electronics!
New ID tracking/pixel systems
radiation/shielding
new track triggering
power-mass-cooling
data volume, RO bandwidth

new pixel system
HPD -> SiPM
PM replacements in forward cal
timing/trigger/track-finding
RPC coverage
CSC 4th
muon wheel
FTK
TP in L1
Diffraction coverage

Marzio Nessi
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3 detector technologies
Gaseous Amplifiers
MPGD: GEM, MicroMEGAS

Photon Detectors
PMT, MCP, LAPPD, APD, GPM, microPixel,

Si Pixel Detectors
conventional, deep n-well, 

22

Hitoshi Yamamoto



ICFA Seminar, 6 October 2011 Chip Brock

technology transfer
outreach and inreach?
3D IC design - cheating Moore’s Law

Fermilab - started small with Tezzaron

now 17 institutions in Multiproject Wafer program
commercialization coming

Significant KEK efforts

medical technologies in particular

23

Giovanni Anelli
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many examples
medical imaging
materials characterization
on the way to something else - 
vacuum techniques

Solar panels?
By the way: WWW?
we cleaned up on that one!

24

Giovanni Anelli
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Giovanni Anelli
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we have another matrix

just as physics → facilities

detectors → physics
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Ariella Cattai

running
under 
construction
proposed



ICFA Seminar, 6 October 2011 Chip Brock

facility technologies
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ICFA Seminars
CERN

Geneva 
Wednesday, Oct. 5, 2011

Plasma AccelerationPlasma Acceleration
Toshiki TajimaG Mourou j

LMU and MPQ, Garching, Germany
G. Mourou, 

Acknowledgments for Collaboration and advice: G. Mourou,  W. Leemans,  K. Nakajima, K. Homma, D. Habs,   
C.. Barty, P. Chomaz, D. Payne, H. Videau, P. Martin, V. Malka,  F. Krausz, T. Esirkepov, S. Bulanov, M. Kando,  
W. Sandner,   A. Suzuki, M. Teshima,, J. Chambaret,  E. Esarey, R. Assmann,  R. Heuer, A. Caldwell, S. Karsch, F. 
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Gruener, M. Zepf, M. Somekh, E. Desurvire, D. Normand,  J. Nilsson, W. Chou,  F. Takasaki, M. Nozaki, K. Yokoya, 
D. Payne, S. Chattopadhyay, , A. Chao, P. Bolton, E. Esarey, M. Downer,  C. Schroeder, C. Joshi, P. Muggli,  J.P. 
Koutchouk, K. Ueda, Y. Kato, E. Goulielmakis, X. Q. Yan, J. E. Chen, R. Li, J. Rossbach, A. Ringwald, E. Elsen, H. 
Ruhl, T. Ostermayr, S. Petrovic, C. Klier, B. Altschul,  Y. K. Kim, M. Spiro, L. Cifarelli

!!!

!MUON!COLLIDER!
R&D!
!

Steve!Geer!
Accelerator!Physics!Center!

Fermi!Na@onal!Accelerator!Laboratory!

(presented!by!Stuart!Henderson)!
!

ICFA!Seminar!on!!
Future!Perspec@ves!in!High!Energy!Physics!

CERN,!3K6!October,!2011!

µ+! µ�!

ν

Muon Accelerator Program - MAP 

Stuart Henderson

Toshiki Tajima
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Linear"Colliders"(LC)"

Outline:""
•  Why"linear"?""
•  Physics"at"a"LC"(brief)"
•  ILC"and"CLIC"–"technology"

developments,"commonality"and"
differences"

•  Detectors"at"a"LC"(very"brief)"
•  A"global"LC"effort""
•  Main"points""

Sakue Yamada

Steinar Stapnes
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amazing 
accelerators

29

Our field works because of repeating, 
accelerator engineering miracles

tevatron, LEP, LHC, B/C-factories, neutrino facilities
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ambitious technologies
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Stuart Henderson
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Stuart Henderson
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Stuart Henderson
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PeV?
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we are here

Toshiki Tajima
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more mature 
technologies
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ILC maturity is in time for 2012 GDE completion
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Steinar Stapnes
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Steinar Stapnes
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Steinar Stapnes
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synergy
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Steinar Stapnes
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governance
Sakue Yamada

42

Anticipating the phase-out of the ILC 
GDE 
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Sakue Yamada

Preparation for a true world-laboratory...astonishing.
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Sakue Yamada

Many issues!

Impressively systematic 
trajectory



ICFA Seminar, 6 October 2011 Chip Brock

cultural technologies

45

Dmitri Denisov
Michael Barnett
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what more do you have to 
say?
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outreach

The	
  LHC	
  -­‐	
  and	
  hence,	
  HEP	
  -­‐	
  has	
  
become	
  a	
  brand.
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HEP scientists are 
engaged

48
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8 

Large Collaborations 
•  CDF: start year 1979, ~500 scientists, 15 countries 
•  DØ: start year 1983, ~500 scientists, 20 countries 
•  BaBar: start year 1993, ~400 scientists, 12 countries 
•  Belle: start year 1993, ~400 scientists, 15 countries 
•  LHCb: start year 1998, ~600 scientists, ~12 countries 
•  ATLAS: start year 1992, ~3000 scientists, 38 countries 
•  CMS: start year 1992, ~3000 scientists, 40 countries 

•  Number of groups involved 
–  ~50 at B factories 
–  ~100 at the Tevatron 
–  ~200 at the LHC 

•  Time between start of the collaboration and data taking 
–  ~6 years for B factories 
–  ~8 years for the Tevatron 
–  ~15 years for the LHC  

•  Data taking period length is correlated with construction time 

Denisov, ICFA Seminar, October 2011 

HEP has become a collection of the largest 
volunteer efforts ever.

“Physicists Without Borders” Dmitri Denisov
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I didn’t know that!

50
Dmitri Denisov
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Plus: authorship is always difficult
51

Dmitri Denisov
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Be provocative.
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themes:
detector and accelerator R&D
test beams
the world!
decades!
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How	
  is	
  she	
  going	
  
to	
  know	
  how	
  to	
  
do	
  this	
  stuff?
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the past
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MC

the future

60

fewdata taking...............................................................................................

endlessproposal................

upgrade................................................................................................R&D ins

MC/analysis....................... Data analysis

more

accelerator 
improvements........

accelerator 
revolutions.............. ?

5 10 15 20 25 30

               R&D const.detector.....................

tenure clock

reward structure?

?
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how long can HEP remain 
“pure”?
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the past
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the past
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fewdata taking...............................

proposal................ 1

MC/analysis.......................MC analysis

5 10 15 20 25 30

2 2detector....................

They have beams! 
They do experiments...they measure stuff...

We have to evolve somehow...might these 
two communities merge?
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The physics is stupendous!
to get there we face:

enormous technical challenges
significant cultural challenges

we’ll find a way that works
68


