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What |s Super Kamlokande (Super-K)
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= Collaboratlve project involving Japan,
USA, Korea, & Poland with a focus on
pahitaladphysdcs
~Proton decay

~Cosmic ray detection (Supernova search)
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Route 41 to the mine
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A quick overview of how Super-K works



N ‘_

FRIfE Series on Genetics

'gﬁm}iﬁjﬂy—lhe Seience of Surprise |

I5CO

Timsuiny zan;

_____ Page70 | :' F1
{Your Iner Savant '

v -
D
O VRS TION ¢ L i
Do neutrinos have mass? O u t ?

Nuclear reactions such as those that create heavy elements also
create vast numbers of ghostly subatomic bits known as neu-
trinos. These belong to a group of particles called leptons, such
as the familiar electron and the muon and tau particles, Be-
cause neutrinos barely interact with ordinary matter, they can
allow a direct look into the heart of a star. This works only if
we are able to capture and study them, something physicists
are just now learning to do.

Not long ago, physicists thought neutrinos were massless,
but recent advances indicate that these particles may have a
small mass. Any such evidence would also help validate the-
ories that seek to find a common description of three of the
four natural forces—electromagnetism, strong force, and weak
force. Even a tiny bit of heft would add up because a stagger-
ing number of neutrinos are left over from the Big Bang.
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QUESTION s

Where do ultrahigh-energy particles come from?
The most energetic particles that strike us from space, which
include neutrinos as well as gamma-ray photons and various

40 DISCOVER FEBRUARY 2002
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On September 39,1973, the first observation of
“neutral current” interactions, were recorded at

These particles are the debris of a nucleus in the
bubble chamber liquid, which has been struck by
one of the energetic, but invisible neutrinos.
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This cartoon is made available on the Internet for personal viewing only.

dgf | @midway.uchicago.edu

Opinions expressed herein are not those of the University of Chicago

© Copyright 1994 David Farley, World rights reserved.
or the University of North Carolina.

Now a look at the workings of

Deep within the atomic supercollider, the search continues for the
elusive elephantino.
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The dome above the tank houses
data acquisition electronics & a
linear particle accelerator




Filling the tank with 11.2 million
| gallons of uItrapureH
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How the ultra-pure .
.., Imo\Wvater is created .
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Implosion

Simulation
w/audio —
real time

PMTslost during
accident

The fateful day occurred on

YMNMN1




i
.

RE
i

L)

R e

I ._t_

it g

Sy
=i 11

S o ket

Y
— | it 4

| Iﬁ‘f

e o

ue

I e

..l-I.Ir wE AW e -

v arjartair] 4w

Banlan on|an]e

! 1
piejanlanl ol aplay

-y

LA

LT Y

wl avlawliel iwl.

"

T

i

sl o

g B LT T inlis

am e aw ey

L4

‘efirfap|.

rleelaplanl g

¥

oliel el el ol

r

“

Pre-accident

Post-accident &
after initial clean up




Let’'s look @
some PMT

Test #1 of

shielded Test #2 of

shielded




The BIG BOY —

- world’s largest
7 mass -

- produced PMTs
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The outer
detector’'s PMTs
are 20cm (8
~ | inches)in
+ Iv diameter
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DISCOVERY ofF THE MUON .
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Cerenkov
radiation

The Cerenkov radiation
from a muon produced

by a muon neutrino event
yields a well defined circular

Vu ring in the photomultiplier
Muon Muon detector bank.
neutrino
The Cerenkov radiation
from the electron shower
produced by an electron
.Y?- - neutrino event produces
multiple cones and
Electron therefore a diffuse ring

neutrino in the detector array.




A neutrino strikes a proton and produces a muon.
Color scale is time from 987 t0.1080 ns with 2.3 ns
~step. PMTs clese to the vertex were hit earlier than-

= PMTs farther away.. -




Multiple ring-event. This event was oneof the close candidates
for proton decay into positron and pi zero. Recorded on 9-24-

- -

97, it did not*pass angly‘s_is cuts. Time-color scale spans 80.ns.
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Through-going muon. The muon entered through the flat circular
part of the detectar near the bettom of the picture.Recorded on—

These four ima

e




Fresh

bl

jﬁ*-_, . Let's changg_hlpuumid air
1 to cool, diy air..

Vovin® 50 m3/min




m
@)
D
=
D

3
&
D

L
G
O
G
=




D
L
)

-

O
e
o

O

>

O
o=

M

O

D

| -

ICa

The typ

ica
tank — 2.1 m of depth
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~How many gallons of

H,O is that?
~ 696, 856 gallons
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The typical repair cycle for the

Day 1 —

~Install newly
assembled PMTs

w/wave-shifters




The typical repair cycle for the
Ob

Days 2 & 3 -

~Hang tyvek sheets and
expose PMTs




The typical repair cycle for the

During the repair cycle, tWOQQItIeS occur simultaneously:
1St assembly of up to 75 PMTjwave shlftﬂn




The typical repair cycle for the

2hd - Splicing in the rechQment PMTs with existing
cables




The typical repair cycle for the

OD

continuity via the Mother ’ P

- and testing cable
of All NIM Crates!
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Personal: ben?ms =

sKnowledge of particle physics L 8 .
sEncourage physics students to consider teachlng
*\Workings of a neutrino detector

Reconstruction techniques
eSupervision of the tank team
Bl -Greater understanding and appreciation of Japanese
A culture




Well, it is about time
for anothereutrino
< “shower. 4

And a big
thanks to:

M.J. Murdock Foundation University of Washington

Dr. Jeffery Wilkes Hans Berns




