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'**F4 Soudan
Kev Features

2 I)etector
for Proton Decav

t

1. Check of KamiokanCe limits

2"Lower backgrounds for candidates in
some modes

3. Low backgrounds for multi-track e-rents

4. Iontzation gives track directior:.

5. R ecoil protons and neutrons from u

interactions, not p decay
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Res ults 0n p -) e* \/ \/

Selection ct'iteria:

1) One isolated electron slrower.
2) Reconstructed energy 150MeV < Etot <450MeV

Results:

Generated 2500 events
519 p + e* v v proton decays

1981 atmospheric vu's (CC only)

Selecte d 444 events
Q99 pt'oton Qecays

45 Atmospheric neutrinos

Detection eff iciency = 0.769 :!: {J.019 on lton reinteractirrg p"d.
Expected bacl<ground = 5.7 | 0"02 l '1 .7 ev" / r"nocltrle / year
Expectecl signal frorn alt'rroslrlrr:rir: r,dala = 25 ev. / rnoclrrle / year





-r o b D q (/
)

C
l) a a t- o \ \) -, \r \ { $ \r r* a* \ \r
t

\ rn X o r* \r
r

C
} U o o $ -.
r

f- \ o a. o (t
)

'+
.)

=
-1

 
,

--
\ F rn o)

N
)

t*
,

t-
rJ

I

I I rl ' 
'T

1 o cl
) a = ,=

=
=

^
L.

/ 
\./

 
\/

)J
 

)J
 

)J
(-

 
--

 
c-

A
 

(D
 

C
J)

JI
\)

r
O



S'rPsR K



MXX€N s€XK€r

. - -..:. -

SUPERKAMIOKANDE



Fhv

"$ Ca,
U

Ete-*L- Po..qta qfiacc
(rJ a.*t'^ i-.'-e n l<ov J r-te ctoc

PARAMETERS
KAMIOKANDE

iII
IMB-3 SUPER

KAMIOKANDE
TOTAL MASS 4500 tonnes 8000 ionlles 50,000 tonnes

FIDUCIAL MASS
p-decay'
Solar v

Supernova

1040 tonnes

680 tonnes
2140 tonnes

3300 tonnes

None
6800 tonnes

22,000 tonnes
22,000 tonnes
32,000 tonnes

DEPTH 2700 mrve 1570 mwe 2700 mwe
TOTAL SIZE 16mhx19m/ 22x17x18m" 4Lmhx39md

# PMTs 948 @ 50 cm 2048 @'20 cm

+ 1VLS

11,200 @ 50 cm

+ 2,200 @ 20 cm
PHOTO-CATHODE

COVERAGE
20%

-5 pe/MeV
4Yo

-1 pe/MeV
40%

-7 pelMeY
PMT TiMiNG
RESOLUTION

4ns@1pe 11ns@1pe 2.5ns@1pe

ANTi-COUNTER -1.5 m None 2.5 m
All Sides
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E,r er, ur i*h rn axi iln u 11 lrrom?n*.. ,r b oo st f ro,'
Fbr^i vtro*ion , K * is bero.^r cherc^kou tLrerh .rJ -

I

K+ loes :L".f dis*o.nce , Comes to res t
a,rnJ deeays (t* t2ns)

P -l,n

rm6 analy s is loolqe .^ly at Ti-+Tr. L,.o..h :
TI"-aftr + Zo?t &fq ?mt3
lT+ ],^sl aLuc *{.tcrt , lJ , car f oo K f.-

Jr+ +A'+ e+ (dutnr"4 .

1+ e /{+ i 6g.s z
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Pr&. l.{h31.*
dec,.T
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Table 2. Comparison of neutron-altineutron search,experiments. The upgraded FIFIR
configuration shown in this table corresponds to lthe option of row 7 in Tabie l.

Neutron source LL'94 oRR'82 Ai\S HFIR (upgraded)

Starus
Completed
a--orimc-t9,a9Wr Urrvrr!

Rejected

orooosal
Discontinued

9r vtvvr

Nelv
proDosal

Porver (MW) )I 30 330 100

Max. thermal neutron flrt"y
(r/cm:/s) 1.5.10r5 (7'tot:; r r Al {t'Lv'- 2-1015

Moderator Liq. D2 @2s K D?O @ 300 K Liq. D2 @25 K Liq. D2 @25K

Source area 6x12 cmz A42cm A40cm O40cm

Aar, (m) I.l m 1.0 m 2.0 m 2.0 m

4,, (m) /o 20 -J UU -150

n/s @ target I.25.10il 2.1013 4.4.t0r3 )-1 l013

/.f t f'l 0.109 0.01 v.o I /. 0.384

Detector efficiency 0.4E - 0.5 - 0.5 - 0.5

Run time (s) 2.4-r07 3.107 3.i07 9-t07

Discovery potential
N'(tz) (s) l.5.l0e 2.10e 2.r0t3 0.75.1013

rnii limit, s (90% CL) 8.6.i07 1.1.i03 l. t. l0r0 1.0.10r0
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Alpha Magnetic 9-pectrometer
(AMs)

for
Extraterrestrial StudY

of
Antimatter, Mattef and Missing Matter

on

The lnternational space station Alpha
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AMS: Solid State Tracker

Scintillators
l#&*s"tru

/*lE-gl
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6 (x, y, z) coordinates (10 P) and
6 dE/dX measurements
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A PtP = k 7% at 10 GeV/N
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AMS Detector
Physics

1.To search for Antimatter (fre, el
in space with a sensitivity of 

_1 
04

to 105 better than current limits.

2. To search for Dark matter. (90% of- 
the missing matter in the universe)

High statistics precision measurements

of e+, y, and P sPectrum'

3' To studY Astrophysics.
High statistics precision measurements

of D, 3He, 4He , B, c, Beg, Belo sPectrum'

B/C: to understand Gosmic Ray propagation in the Galaxy

(Parameters of galactic wind)'

Bee/Be10: to determine Cosmic Ray confinement time in

the Galaxy.

y95165b



AMS: Design PrinciPles
Carbon: mass m , charge +Q

Anti carbon: mass m , charge 'O

, Measurements:
I t. Charge lel: by energy loss dE/dX in tracker and counters

2. fVlomentum and sign of charge (P/a): by traiectory in tracker
I

3. Velocity (V): by Time of Flights t1 and t2

P*=v s1,st1 G=lel,-; dX

t2 l! =+ ror

its Ifi = ror

st+ 
Ifi = ror

t1 +V

+\
I.or' \

Sz, SI\
M Ai l Tracker 

itdE
\t* 

+rQr 
:

1*.

\''t-,*= 
traiectorv

)
30 cm N

T;2***'t t\
1 

"' 
' ',:.",''.','','' 

" I

tz)

1) Minimum amount of material in the Detector

2') ManY rePetitive measurements

3) ManY redundancY elements
y95334a



This detector will imProve the
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Conclusions

. The stability or instability of
'ibaryons is fundamental to our
understanding of particle physics

I Experimental Probes
proton decay :

SUPERKAMIOKANDE

neutron-anti neutron osci llations
ORNL PROPOSAL??

+ New ldeas


