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The following are copies of the viewgraphs from wy Masters
Examination presentation on 12 June 1931, Most have been
previously circulated through the DUMAND group, but there are
a few new anes on the following topics:

* Neutrino physics - Only the basics of how neutrings are
produced and where we might expect to find them.

* Sonar Equation - A fundamental ocean acoustics analysis
applied to our system. .

* New Test Results - Correlation data for the June 7 chirping
test conducted by R. Lord and B. Egaas in Union Bay.

The talk was divided into two areas. The first half was a
general discussion of the DUMAND project, with an emphasis on
the “physics” of the expetiment. The second half concentrated on
the specifics of the acoustic measuring system that we have been
working on in Seattle. I described the progress from initial
computer simulations to in-water testing of hardware and
algorithms. At this point, we have demonstrated that our system will
provide the resolution required by the DUMAND experiment.
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Figure 1.2: Disposition of the DUMAND detector at 4.7 km depth in subs
basin ~ 35 km off Keahole Point, island of Hawaii. Armored cables carrying
and fiber-optics commmnication connect DUMAND to the shore station.
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DUMAND Optical Module
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DUMAND-II: Muon angular distributions
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DUMAND-II: Integral mvmoﬂ.ca_.oa upcoming muons

Evemts/year >E

i 1nuui

' llllll

"-”.. 1 T ¥ -dd-ﬂ— | ] m_- 1 -ddd,— | ] | | | | --d-—  J ¥ ¥ Y T %1%
- !
~ i Threshold
=  ——
_
104 |
: trom AGN neutrinos
- - -
.. _. —]
u.OU — | —
- from atmospheric neutrinos ]
108 |- -3
”Oﬁ [l 1 -bPPPP— N | 4 -P-p-— N -L|r¢$ [ 'l hhr._-.
100 101 108 - 10

rie §71801

E.,.. Mmuon energy at detector, GeV

104




Counts {rom Source (TeV rmuens/yr in DUMAND)

104

109

ol

100

10!

|
N

10

p—_
o

Detection Capabiliti

es of DUMAND-II

T l1lll‘l|

1] 1 ll'l‘l“' L] 1 lllllll

L] ]lllllll L] T 1 11%F1

um: Vela PSR A: Cen X3

E_ A: Cyg X3 V. LNC X4 3
- 0) e 4U 0115 O: Vela X1 ]
F_ n} Y: Her X1 —
2 @ A ¢: Crab PSR ':'
E ------ - - - -7 'O/YV' —4
: v ;
] i i llllIII § i llllIII [ b4 llll]l| |1 L ll.lllll 1 N |
—! 109 10! 10° 103 104

Source Distance, kpe



Logl0 MUONS (/deg/year)

COSHIC RAYS
MyonNS

ATMOSPHERIC EUTRIROS
! . 1 .

Leyasal s baaas

tasa s eablasas

LS 90 135
ZENITH ANGLE 8 (deg)

JSeo lﬂfrt,)ﬁﬂk

= 4L”Ez.8'¢lﬁ’,°

180



OHer Nesdvine ExPu\'\-cd& s

- Henesiviee 6.“ Move ’Q.&
Do botns
0o 000 gaflens (. C\y

- Kawlelavde
24,000 ,Q—“h Cavenbov

- Sowst Awmen'can Galliw, Bx¢t.
- Greawn S‘!to,Ih&
G llinen

-— Sud\uw} Nickel Mine frowo {114s
Covenkan W/ L«N, weton

- TAS, Salt Aine, Clevalondl

PUMAND .. ll e 4\ ‘“o“{-



Dumand . Octagemsl Meutrino Telescope
Aray dimensions: 200 m fligh, 180m diametor

| -4500 m
om
high energy
< muon
- U. GASH.

RESPenSIBLE




mevers

350

300

250

200

150

100

@
3
0.1 m/s ¢
¢
* 0.3 m/s
®
e
$ 9,9 CURRENT = 0.5 m/s
@ o
é 5
¢ o
g 2
9
$ o — HYDROPHONE
!
4 .ol
) 4 o
¢ o
g I-)
o
4 s
/ B
/ o
HYDROPHONE, ANCHOR
/ STRING BOTTOM CONTROLLER
] | il ’ | .|
10 20 30 40 50
meters

STRING PROFILE



aso

300

280

200

meters

150

100

30

String Profile V=0.01 m/s

'

LJ L) ¥ L) L L) L) L)

L 1 1

0.02 0.03 004 005 0.06 0.07 0.08 0.09

meters

0.1



P!‘ok\gm‘.

Tw ocdesr o calenlata Ha
ivse»-.\'uJ muen diveetion o
within 1%, we weed do kwow

e pesition of each opticel
wodule (OM) <o Wi ' ~[0em.

#
H

Also , we weed Yo enew A
Crationad oriewtetion ot do awvey
4o auldo‘c coordivekes 1°.

How cCoawn Yon WeASUWVC an's?



SSO'T DILLSN0JV

£ )

B/t
a0 ¢ Ml Mmt000 ¢ 1 T )¢ U Bey o2 "M
ane] ueiededesg

T

oool ool ot

SHILIWOTIM NI IONVYH

(113

([ )3

8a NI SSO1

or




SoNAR GGKWATON

SNR = SL ~TL -Nu
N
S Yo soq.“‘ VOGS A,
M’R dto hevek WSS Leved
P ———— e ————

SL= \O leg ‘5&0 2 190 d8  (ocov)

NL = Neise Spectrn + 10 lo, (Bawmdwidil)
% 50 48 + 43 dB = 9348

TL = 20 loa(ﬂawgc) + a*t ' P‘uoq.
aaserphon

Y + 3 = 8\ d8 @® 5000w
= gsvdo @ Svow™

sk = ¥3 48
Wawt SNR 212 48 Lv celnble detection

(10 Vog (B10-T) imprevemanct dus +o ‘L‘)‘

@300«'



= Leading Gdee Jetechin wnot
&hzwde Lv ome gxtew

- Crecmows dota wate o chev e
(~ Moytes /Jeee) allsws for move
sophisticated awalys’s of digtived
s-',uafs

— C‘m M* N“C.VJ “!,‘J “‘u
A deomswitted ogned

= “Metched Eilter”

- Corve\otion Fwactim
elx)= S < (¢) e (t-T) At

fi ceceved 90..,’
5 e ‘\M‘M:ﬁd téu.!
t’ '.'\.M d"ﬁ



o

1000 1500 2000

500
ArtCicia\ Troamonitted "BING"

0 500 1000 1500 2000

Recewved “PING"



gt . = W g

800

1000

-g no.ao

2000



CORRELATION
ol Received +Tonnewmitred Pisﬂs

L

_zm i 1 A L 1 i L i
o 500 1009 1500 2000 2500 3000 3500 4000 4500




Tnpouiemet . FEM wave Eovuas
35« hetter ren feso'wh'm,MJ
ol so oler cclanstness o..au'-@'\'
wotd @ &uw“ipd“\.

150+

10D+

W —

Corv@\w'hb‘u o4 WNorreless
A Rlse




WS 130 t& .
to..tc—esov -$3037) b p bt d

So\|\v
'..-.Y‘(
Jde

A OYO\DLIOT) D - PRI Weweqy Edaal i D

B

«



Fe
e
~s0
4
Dome
‘w M
P
ch
ed
o _
q I
eV

\I\
)
F y >
.?..s)
e -
Co
L
e
—......MO
-
Y
c®
C
- Aﬁ“.«u
el
e

)
R
3% Y4
.ow

oﬂ
n
T
‘A
Crlgﬂv



is dhg‘c Lvequency.






Correlation

Correlation

05«)1@15002@25(03@0350040004500
Time Index

x10% Expanded Vicw of Peak

Peak at 1859

_4 L L
1800 1820 1840 1860 1880 1900 1920
Time Index



FRoSH POND
_CHIRPING RESWLTS




~d

Correlation

Correlation

reosl Pond C“W’p'r&"!'

Cmﬂmdi{ewwd&pﬂanquﬂm

x108

(9m)

2

1.5

ny

-1.5
0

x106

1000

Time Index

151!)2(!!)25(1)3000

3500 4000

4500

1.5F

05

0.5

Expanded View of Peak

Peak at 1925

1880

1900

1920
Time Index

1940

1960

1980



Amplitude (ADC counts)

Power (dB rel 1 ADC count)

15

10

Received Signal @ 30.5 m

-1

i

I}
i

T

Frequency (KHz)

.20 L A A A " i M
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Timee Index (1 count = 7.5 us, offset=2000)
Spectrum of Received Signal @ 30.5 m
m L] L] L L) r
200 3
0 1 i i ' A |
0 10 20 30 40 50 60 70



Corrolation

Correlation

x104 Corredation of Received Signal and Replica 30.8w

05001“!)15&)200025@3000350040004500
Time Index

x104 Expanded View of Peak

Pesk at 768

Time Index



10 June/91

Fit to Yacht club chirper data by BE

302.5 3.28 0.002269 RegressioRegression Qutput:
715.5 7.85 0.005366 Constant -0.05235 -0.05235
744 8.15 0.00558 Std Err of Y Est 0.008303 0.008303
2768 30.48 0.020759 R Squared 1 1
No. of ObNo. of Observation 4 4
Degrees oDegrees of Freedom 2 2

X CoefficX Coefficient(s) 1470.849
Std Err oStd Err of Coef. 0.576488
Recale residue
3.284456 -0.00446
7.840167 0.00983)
8.154544 -0.00454
30.48083 -0.00083
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