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Report #1 (2002): FBI, SBD, IBEAM, etc
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Focus on Understanding and
Trustworthiness

* |nitially, the discrepancy btw the three
intensity diagnostics instruments was ~4% ,
sometimes 15% !!

* Finally, Alvin and Tev ops and Instrumentation
team brought it up to satisfaction — the “real
life” accuracies:

— IBEAM (DCCT) ~5 e-5 (0.005 %)
— FBI and SBD (RWM) ~(1-3)e-3  (0.1-0.3%)



Longitudinal bunch tomography

Phase space curves.The area between adjacent curves
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IBS (Intrabeam Scattering) Growth
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Other important subjects covered by Alvin

 Beam-gas scattering and losses

— Effects on beam lifetime
— Effects on CDF and DO backgrounds
— Consequences for collimation system

* Losses at the start of acceleration ramp

e Losses from buckets to the abort gaps (DC beam)
 Emittance evolution

* SDA — Store analysis software package, etc etc

“Bulldozer effect” (at the end - the
issue fully understood & resolved)



Particle Acceleration and Detection
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2" Story

Alvin’s Old Love



Comparison of Particle Colliders

To reach higher and higher collision energies, scientists have built and proposed larger and larger machines.

100 TeV

0.5 TeV (but p-p)
10 TeV

8 TeV

; 3 TeV



Alvin’s Work on Muon Facilities

e FNAL Feasibility Study on a
Neutrino Source Based on a
Muon Storage Ring

fact

Muon Collaboration

e,

* Fermilab Muon Collider Task Force

(\ ACC@/@

j] Muon Accelerator Program

f‘f‘l,t U.S. DEPARTMENT OF
Progra™ 19/ ENERGY



MTA:

p+ beam

SC magnets
NC RF
“Smart kids”

MTA:

MuCool Test Area

’“11




The MTA Experiment:
100 atm pressurized H2 VERY high
gradient RF cavities in 3 T with beam
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Goal : >40 Mv/m RF gradients in ~3T fields



Fascinating Results : 50 MV/m !
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PHYSICAL REVIEW LETTERS | NOVEMBER 2013

PRL 111, 184802 (2013)

Pressurized H, rf Cavities in Ionizing Beams and Magnetic Fields

M. Chung,' M. G. Collura,' G. Flanagan,” B. Freemire,” P. M. Hanlet,” M. R. Jana,' R. P. Johnson,” D. M. Kaplan,’
M. Leonova,'! A. Moretti,' M. Fopovic,' T. Schwarz,' A. Tn]]estrup,' Y. Torun,” and K. Yonehara'
! Fermi National Accelerator Laboratory, Batavia, Hlinois 60510, USA
’Muons, Inc., Batavia, lllinois 60134, USA

SMinois Institute of Technology, Chicago, [llinois 60616, USA
(Received 12 July 2013; published 29 October 2013)



Alvin for Guinness Book - ?

S@‘ Journals ~ Help/Feedback 19@@
physics

Neutron-Hydrogen Mass Difference from
PHYSICAL REVIEW LETTERS the D—D Reactions*

moving physics forward

A. V. ToLLESTRUP, F. A. JENKINS,** W. A, FOWLER,
AND C. C. LAURITSEN

Kellogg Radiation Laboralory, California Institute of Technology,
Pasadena, California

April 26, 1949

Highlights Recent Accepted Authors Referees

week endi
PRL 111, 184802 (2013) PHYSICAL REVIEW LETTERS | NOVEMBER 2013

Pressurized H, rf Cavities in Ionizing Beams and Magnetic Fields

M. Chung,' M. G. Collura,' G. Flanagan,” B. Freemire,? P. M. Hanlet,> M. R. Jana,' R. P. Johnson,? D. M. Kaplan,?
M. Leonova,' A. Moretti,' M. Popovic,' T. Schwarz,' A. Tollestrup,' Y. Torun,? and K. Yonehara'
! Fermi National Accelerator Laboratory, Batavia, [llinois 60510, USA

- The longest PR-L track (64 yrs) ?
- The best PRL paper written after 90 ?

- The biggest number of co-authors
over scientific career ?

STERLING



3rd Story
Alvin As People’s




Alvin’s Wavefunction:

1% 99%




Alvin’s Parties — Always Fun!

ALVIN: THE SYMPOSIUM LLUTOCIOV

JUNE 1, 2004 ”... 3. A convivial meeting for drinking,
IWILSON HASES ONK FRST S Fib. music, and intellectual discussion

among the ancient Greeks.”

American Heritage Dictionary
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SPEAKERS

Viadimir Shiltsev (Fermilab)
The Tevatron Now

Giovanni Punzi (INFN, Pisa)
The CDF Silicon Vertex Trigger

James Annis (Fermilab) ;
The Dark-Energy Survey Project

2= Fermilab




Alvin’s Medals - 1973



Alvin’s Medals - 2013

Best Alvin
| Ever!
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