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Thursday, June 10, 2010 Friday, June 11, 2010

1:00 p.m. Welcome Satoshi Ozaki, Session Chair

Sam Aronson, BNL
9:00a.m. Nicholas Samios, BNL

Nicholas Samios, Session Chair “The Road to RHIC”
1:10 p.m. Ronnie Rau, BNL 9:25a.m. Tom Ludlam, BNL
“AGS History” “How the RHIC Experiments Came to Be”
1:35 p.m.  Samuel C.C. Ting, MIT 9:45a.m. Tom Hemmick, SBU
“Precision Experiments on the Ground and in “Sailing the Perfect Liquid: Highlights and
Space —The “J” Experiment at BNL and the Discoveries of the Four RHIC Experiments”

AMS Experiment on the Space Station”
10:15a.m. Break

2:00 p.m. James Cronin, University of Chicago

“Reminiscences of a Post Doc” 10:45a.m.  Raju Venugopalan, BNL

“Lessons in Extreme Quantum Chromo
2:30 p.m. Douglas Bryman, TRIUMF Dynamics from RHIC”

“Seeking New Physics with Rare Kaon Decays”
11:20 a.m.  Frithjof Karsch, BNL

3:00 p.m. Break “30 Years of QCD Thermodynamics on the

; ; Lattice”
Peter Bond, Session Chair

. . o 11:45a.m. Jamie Nagle, University of Colorado at Boulder
3:25 p.m. Konstantin Goulianos, Rockefeller University “The Science of RHIC 1I: Today and Tomorrow”
“Two Neutrino Experiment”

12:15 p.m. Program Break
3:55 p.m. Paul Langacker, Institute for Advanced Study

“Frontiers in Neutrino Physics” Derek Lowenstein, Session Chair
4:25 p.m. David Kaplan, University of Washington 2:00 p.m. Robert Jaffe, MIT
“Frontiers in Nuclear Theory” “The Long Search for the Spin of the Proton”
5:00 p.m. Sally Dawson, BNL 2:35 p.m. Gerry Bunce, BNL
“Frontiers in Particle Physics” “SPIN”
5:35 p.m. Ernest Courant, BNL 3:10 p.m. Thomas Roser, BNL
“Reminiscences” “The Future of RHIC”
5:55 p.m. Mark Barton, BNL 3:45 p.m. Elke Aschenauer, BNL
“Reminiscences of Ernest Courant, and the “The Structure of Matter, What the Electron Ion
Start up of the AGS and RHIC” Collider Will Teach Us”
6:15 p.m. Wine & Cheese Reception, Building 400 Lobby 4:20 p.m. Steve Vigdor, BNL

“BNL NP/HEP Plan”

5:00 p.m. Adjourn



The 2v's — a personal account

1958 - 60 @ Columbia: graduate courses

» some fellow students:
Nari Mistry - the other neutrino
Mike Tannenbaum (up—up), David Bartlett (u—e y/u—e v v < 10-8)
Richard Friedberg
Norman Christ
> some professors:
Lee, Rabi, Towns, Kush, Lederman, Schwartz, Steinberger, Feinberg
1960 - 61 @ Nevis: spark chamber R&D
» (then) future Nobel recipients: Rainwater, Rubbia, Ting

U

1961 @ BNL: assemble and test 10-ton spark chamber detector
1962 @ BNL: 2v run (a six-month-long shift!)

1963: write thesis = PhD

1964: follow-up neutrino experiment with a 50-ton spark chamber

= search for W in di-muon production v, + A> p+ W(>p + v )+A’

=> found evidence for neutral currents but quoted an upper limit.
O 1976: neutrino-proton elastic scattering: Phys.Rev.Lett.37:186-189,1976
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2v-PAPERS

OBSERVATION OF HIGH-ENERGY NEUTRINO REACTIONS AND THE EXISTENCE
OF TWO KINDS OF NEUTRINOsS”

G. Danby, J-M. Gaillard, K. Goulianos, L. M. Lederman, N. Mistry,
M. Schwartz,’ and J. Steinberger?

Columbia Universily, New York, New York and Brookhaven National Laboratory, Upton, New Yaork
(Received June 15, 196E)

REMARKS CONCERNING THE RECENT HIGH-ENERGY NEUTRINO EXPERIMENT*

G. Danby, J.-M. lt}aillau:-ud,,lr K. Goulianos, L. M. Lederman,| T. D. LEE,I

N. Mistry, M. Schwartz,! and J. Steinberger?
Columbia University, New York, New York and Brookhaven National Laboratory, Upton, New York
(Received 4 February 1963)

SEARCH FOR INTERMEDIATE BOSONS IN HIGH-ENERGY NEUTRINO INTERACTIONS*

R. Burns, K. Goulianos,t E. Hyman, L. Lederman, W. Lee, N. Mistry,I
J. Rettberg, M. Schwartz, and J. Sunderland

Columbia University, New York, New York, and Brookhaven National Laboratory, Upton, New York

and

G. Danby

Brookhaven National Laboratory, Upton, New York
{(Received 24 May 1965)
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Fxperimental Proof of the Exlstence of Twoe Neutrioos

HONSTANTI¥ GOULIANDS
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Experimental set-up
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SPARK CHAMBER - at Smithsonian?
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CHAMBER CONSTRUCTION

AND TRIGGERING
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OPTICS

SPARK CHAMBERS
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e-CALIBRATION

AT THE COSMOTRON
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e - SHOWERS FROM COSMOTRON TEST

: “ i
HEE R
1 ‘-_’i Tui
0 BE ]
HikE
SR R !

" VB TREEE '
i | ’ i

NERREE Y | 11k

HEELEL L = d41

1 '4 1] .' “

a )

NO E




e - CALIBRATION: NO. OF SPARKS

ONE EVENT OF 50
10R 2 SPARKS
o z 1ORZ SPARKS
400 MEV /ELECTRONS
3o i 30 | (Y ]
' : ! 40 —
It 200 mevrc e 300 MEV /G &
2 | s =
ear | W 20~
E | e &130_
o | © :
: L
5 ,' & | S
o 1 = ! s} -
E 1o : g 10~ | = 20
= | |
=
= | 1|
|
: | i F O~
i y
T 1 11 T FrrrrrrrrrirrrT
2 & 19 14 |8 2 & 1o 14 18 22
NUMBER OF SPARKS NMUMBER OF SPARKS o I | s i . I [
0 : 30— I ] 10 b3 20 25 a0
w | .
2 | woomevic o0 | somevie | normalized to the expected #
o | o :
w20l | o 2o [
[ W 1
20"_' I, 1]
i : S ! 4 SHOWER EVENTS
= | 5 ! =
2 I 2 ! 0
1o i 2 o W
=2 | D—
I 2 | ml
i I =)
I | .
o
| J | = .
T B LRI B o ! ! N ; ' '
2 6 0 14 18 g2 2 6 10 14 g 22 268 3G _ 5 e 5 20 25 3G
NUMBER OF SPARKS NUMBER OF SPARKS

NUMBER OF SPARKS PER EVENT

BNL 90/50/10 Celebration, 10-11 June 2010 TWO NEUTRINO EXPERIMENT K. GOULIANOS 11



SINGLE MUON EVENTS
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A "VERTEX" EVENT: E
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TABLE OF OBSERVED EVENTS

Classifieation of "Events™

flngle Tracks

p, < 300 Mov/n® 49
5, > 300 a4
= 400 15
= 500 _ 8
> 800 a
= TO0 2

Total Y"single Muon Events'" 34

¥ertex Eventa
Vigible Energy Heleased < 1 Be¥ 15

¥izihile Energy Released > 1 Be¥ _ 7
Tatal vertex evenis 2z
"Showar" Evants
Enargy of "electron” ~ 200 £ 100 MeV 3
220 1
240 k]
280 1
Total 'shower events“b 3

Theda are not included in the "evant' count.

Tha two shower aventse which are so located that thelr potea-
tial energy releage in the chamber corrssponds to muocnz of

less than 300 M¥e¥/c are not  included here.
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The first event

Nevmmren EvesT
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Mel & Gina Lollobri
‘s _

gid

g el

i B

Mow La Lolla
strikes her pose
as a mock rock

i

Sparks to prove
a way-out neutrino
really exists
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- but in the Greek Press
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At Nevis in 1960 - 61

at my workbench
that doubled as a desk

-those were the days...

wrapping counters
- all 130 of theml!l
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At BNL in 1961- 62 — 64

installing counters
- Mel, Dino and 1/3 of (?)
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SEARCH FOR THE W-BOSON

VorLumMmEe 15, NumMeer 1 PHYSICAL REVIEW LETTERS 5 JuLy 1965

SEARCH FOR INTERMEDIATE BOSONS IN HIGH-ENERGY NEUTRINO INTERACTIONS*

R. Burns, K. Goulianos,? E. Hyman, L. Lederman, W. Lee, N. Mistry,I
J. Rettberg, M. Schwartz, and J. Sunderland

Columbia University, New York, New York, and Brookhaven National Laboratory, Upton, N ork

set limit on m,,

Iy +E+_u'+ﬁ”"+z' and
K G. Danby E

W—-e+v Brookhaven National Laboratory, Upton, New York m w } m
_ _ {Received 24 May 1965)
v +Z-pute w42
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In Stockholm In
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From Gary and Jack

BNL-52214

The Years From
P and C Violation
to CP Violation

A LECTURE {37(,(. e
GIVEN IN CELEBRATION ’
OF THE 1988 NOBEL PRIZE A
IN PHYSICS e

L~

Dear Dimoon

Many thanks
for your kind congratulations
on the occasion of my
nomination to the Nobel Prize,
and
= Best wishes for the New Year

Vi
!f_'af.f' le 5&

e
) ,Ft..-u,' k Sieinberger

GERALD FEINBERG Brookhaven National Laboratory 75:&&*&!? h""/;:_;lﬂ_\;:é;
e Eb‘-‘(? .

COLUMBIA UNIVERSITY February 17, 1989 L’l'f_L_C—ﬂ
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NEVIS REUNION 18 FEB 1989

10:30

10:40-12:00

12:00- 2:00
2:00- 2:30
2:00= 2:40
2:40- 4:00
4:00
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NEVIS REUNION

Feb. 18, 1989

Meet in Test Area
Welcome & Introduction by Wonvong Lee
Talk by Mel Schwartz and Remarks by

Leon Lederman and Jack Steinberger,
the 1988 Nobel Laureates.

LUNCH at Mansion House for
Two-Neutrino Group and Guests

LUNCH in Library for the
Nevis sStaff

Talk by Dino 3oulianos, student on the
Two-Neutrino Experiment, with comments
by Gordon Danby and Jean-Mark Gaillard.

Film to be shown by Dave Hitlin.
Reminiscences of Nevis in the 50's, 60's,
70's, ete. : David Berley, Warren Goodell,
David Bartlett, and Charlie Baltay.

Concluding remarks by Allan Sachs.

TWO NEUTRINO EXPERIMENT K. GOULIANOS
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THE NAMING OF THE MUON-NEUTRINO

FROM MY TALK AT THE NEVIS REUNION ON 18 FEB 1989
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WHAT IS IN A NAME?

The Naming of
The Second Neutrino

Discovery story in Pictures

[ Gordon, Jean-Marc, Nari
Mel*, Jack*, Leon*
and The Peon

SLIDE 1: Art or Science?
SLIDE 2: The King and I.

SLIDE 3: Leon and the Peon.
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SLIDE 1: Art or Science?

« trino Experiment

eroic experintent, involving a A0-billion-volt
sparfi chamber and 43 feet of armor plate,
that there is not one kind of neatrino but two

Doy Leon M. Lederman

S
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SLIDE 2: The King and I.
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SLIDE 3: Leon and the Peon.

BNL 90/50/10 Celebration, 10-11 June 2010 TWO NEUTRINO EXPERIMENT K. GOULIANOS 28



BNL 90/50/10 Celebration, 10-11 June 2010

VERSE 1

Once upon a time

in the distant past

Mel told me

that neutrinos are fast.

"To be my student - he said -
remember Dino:

you must be really good

to catch a fast neutrino"

"Oh! Let me be your student
- | said -
don’t leave me in grief
| promise, I'll catch the
first neutrino
with my bare teeth!"

SL.4: Dino catching a neutrino

TWO NEUTRINO EXPERIMENT

K. GOULIANOS
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SL.4: Dino catching a neutrino

BHL 1962
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VERSE 2a

In our first encounter
Jack taught me
how to hug a counter.

SL. 5: Dino hugging a counter.
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SL. 5: Dino hugging a counter.
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VERSE 2b

Out in the field

Nari learned (and taught!)
how to stack the shield

SL.6: Nari stacking shield
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SL.6: Nari stacking shield

BNL 90/50/10 Celebration, 10-11 June 2010 TWO NEUTRINO EXPERIMENT K. GOULIANOS 34



VERSE 3a

We drove the spark chambers
to their final destination...

SL.7: Chamber transportation

BNL 90/50/10 Celebration, 10-11 June 2010

Mel’s car
Leon’s car
Jack’s car

Nari, Jean-Marc, Gordon

& Dino
on foot!

TWO NEUTRINO EXPERIMENT
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SL.7: Chamber transportation

Mel’s car
Leon’s car
Jack’s car

Nari, Jean-Marc, Gordon
& Dino
on foot!
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VERSE 3b

..and after the first
- neutrino event
we posed in celebration!

SL.8: The neutrino group(1962)

BNL 90/50/10 Celebration, 10-11 June 2010 TWO NEUTRINO EXPERIMENT K. GOULIANOS 37



SL.8: The neutrino group(1962)

Covruarsia (NEvis)
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VERSE 4

But despite what people claim
physics at that time
was not without pain.
L
Early one day
Leon was hit by a cosmic ray.
But as you can see
he was rescued by
Professor (T.D.) Lee!

SL.9: Leon rescued by Lee.
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SL.9: Leon rescued by Lee.

BNL 1962

e
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VERSE 5a

Immediately he turned to me
and said:

In honor of T. D. Lee

who saved my life

remember PEON:

If we find a new particle

we’ll have to call it LEE-ON!

BNL 90/50/10 Celebration, 10-11 June 2010 TWO NEUTRINO EXPERIMENT K. GOULIANOS 41



VERSE 5b

But the rest of us
wisely thought
‘that T.D. did not need more
fame
and "unanimously'decided
to leave the name

THE SAME!

SL.10: In Stockholm (1988)
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SL.10: In Stockholm (1988)
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VWhat Nari would have said...
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Ask me about It...

1-The summit at Nevis in 1960

2-Finding a mentor - Jack, Leon or Mel?
3-Harnessing the background

4-The first event - Helmut and the postcard
5-The "Melon”

6-The “crappers” that were neutral currents

...and morel
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