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A slide from 
Stu’s seminar 
yesterday at FNAL



A slide from Luciano Ristori
at TIPP 2011 conference
http://conferences.fnal.gov/tipp11/
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First paper on Associative Memory
for HEP 



VLSI for Physics:  examples from Tevatron

• SVX chip Stu Kleinfelder
• QIE chip                                             Tom Zimmerman
• Associative Memory (AM) chip     Luciano Ristori

Tevatron Physics before and after those chips: 

The three experts are
all at this workshop!



c

b

t
�

c �nµ

W/Z/H

gluons

6/12/18 8

Tevatron Physics BEFORE SVX/QIE/AM chips:
Topless with bare bottom 



top quark
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Bs mixing 

Tevatron Physics AFTER SVX/QIE/AM chips:
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FOREWORD

The "Workshop on Collider Detectors: Present Capabilities and Future
Possibilities" was sponsored by the Division of Particles and Fields of
the APS and hosted by Lawrence Berkeley Laboratory. It was held at LBL from
February 28th to March 4th, 1983.

The organizing committee consisted of A.K. Mann (Chairman), C. Baltay,
R. Diebold, H. Gordon, D. Hartill, P. Nemethy, D. Ritson and R. Schwitters.
The local organizing committee was R. Cahn, S. Loken and P. Nemethy.

The workshop focused on the problems posed by high luminosities at
hadron colliders, considering luminosities on a continuous range from 1029

to 1034 cm-2 sec- l , picking two specific center-of-mass energies, 1 TeV
and 20 TeV. The participants divided into the five working groups tabulated
below.

These proceedings contain three sections. Section I consists of input
to the workshop, the introductory comments of the organizing committee chair-
man (A.K. Mann); two out of our three invited talks (W.J. Willis, M. Banner,
C. Rubbia) on collider experience; finally two documents, which were invaluable
in getting the workshop started, theoretical estimates of relevant cross sections
(R. Cahn) and of high jet behavior (F. Paige).

Section II contains the working group summary reports from the five work-
ing groups; this is the meat of the workshop. Section III is a rich mix of
contributed papers relevant to the workshop.

I want to thank Jeanne Miller, our workshop secretary, and Peggy Little, the
LBL Conference Coordinator, for all their help; Donna Vercelli, Judy Davenport
and Loretta Lizama for their work on the proceedings. I also thank our working
group leaders and scientific secretaries for their dedication and all the parti-
cipants for a lively and spirited workshop. Support for this workshop was pro-
vided by the Department of Energy and the National Science Foundation.

Peter Nemethy
Workshop Organizer

() WORKING GROUP GROUP LEADER SCIENTIFIC SECRETARY

Tracking Detectors Doh Hartill David °Herrup

Calorimetry Bernie Pope Melissa Franklin

() Triggers Mel Shochet Mike Ronan

Particle Identification Dave Nygren Rem Van Tyen

Detector Systems Barry Barish Mark Nelson

\ iii

The workshop focused on the problems posed by high luminosity 
at hadron colliders, … from 1029 to 1034 cm-2 s-1 …1 TeV and 20 
TeV energy….

35 years ago …

Some of the old worries became a reality 
at Tevatron Run II 20+ years later ! …
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Trigger Working Group Report (1983, DPF workshop)



And the old worries continue in the coming decade & beyond … 

• H®ZZ ® µµee, MH= 300 GeV for different luminosities in CMS

1032 cm-2s-1 1033 cm-2s-1

1034 cm-2s-1 1035 cm-2s-1
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An old story from my graduate school days (at CLEO)

• Long ago, a young theoretical physicist had real trouble finding a girlfriend for a 
long time. Very frustrated, he complained to Hans Bethe at Cornell

• Hans’s advice (with his strong German accent):

Young man, if the cross section is so low,       
increase the luminosity !

Rate = s L
s - cross-section

probability that an interaction will occur  
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Outlook:
Timing detector & Future Hadron Colliders

• Generally speaking, the ultimate physics reach of any higher energy hadron collider 
(given a center-of-mass energy) will be governed by its luminosity. 

• Given the huge cost associated with any future higher energy hadron collider, it is 
crucial to push for higher luminosity (similar to HL-LHC or beyond). This is to 
maximize the new physics reach of the huge investment already made, before a 
new higher energy collider can be proposed or built. 

• Because tracking with precision timing information is the most effective means for 
high pile-up mitigation, a high performance high precision tracking detector will be 
mandatory.

The precision timing detector projects: not only will they be important for the success 
of physics program in the HL-LHC era, they also lay some of the technological 
foundations for the future of the field…
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Goals of this workshop:

• To bring together the sensor developers, ASIC designers, system 
designers, and physicists all together to form a coherent team
• To discuss the architecture/approach for the ASIC for the LGAD sensor for 

the CMS ETL (Endcap Timing Layer) project
• To develop a plan to corner the specifications of the ASIC chip soon
• To discuss what’s the best way to move forward as a coherent team

• Aim to have the first prototype design ready by March 2019

• An action plan should be developed towards the end of this workshop
• Workshop dinner this evening (6pm) at Sushi House in downtown Naperville



Work to be done soon after the workshop
• Bottom-up ASIC design study for key design building blocks, with detailed 

specifications
• Top-down system design study/calibration/demonstration planning (including 

ATCA clock distribution platform study/demonstration, with new working ATCA 
prototype etc)
• System design optimization work to balance the demands of ASIC and the rest of 

system, synergy with Atlas
• Future workshops (timing ASIC workshop with Atlas, system design optimization 

from ASIC point of view)
• More collaboration with other institutions (to reduce the “burden” on FNAL ASIC 

group)… CMS + ATLAS + others



Agenda 


