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6.4 INTERNAL DENSITY AND COMPOSITION 171

precision of observations, the lower mantle and the outer core were each
homogeneous and obeyed the Adams-Williamson equation (see also
Davies and Dziewonski, 1975). The density profile of one model is shown
in Figure 6.17. . o
Inferences concerning the compositions of the interior zones of the
Earth require extrapolation of the model densities to zero pressure.

14 T I - l l t
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Figure 6.17. Density profile of Earth model by Dziewonski et al. (1975) (solid line)
with corresponding extrapolated zero pressure {and room temperature] density
(broken line). ’

@




Exlgeﬁweme Kosults o .‘FA..T (&.f’ ‘fO'Z, CL)

Abwos ¥ (Superk, K2K)

2z -3 V?—
,Aw'az, = (l*Z—S)X to €

' - . - 0-23
z%we” =~ 054 : |

Selar v (QQ) Ga.) SL"FUK) SNo) Ka.wLAND)

= il

(2 —~5 2
Aw, = (Z—EO)X (o = €V

)

) - ' - .70

Quu,hn« v ( CHOOZ, Falo \Jexc]e)

Lwﬁ N O'léj |




,Q_Commeuf's !?3)

1. Ko f"’" %is (Uesh)

CHoose (1998, 99) : | B85 < 0116 |

N-a.rajja.u} GR & Umaoankax/ G)&js RKev D52, 03130]

s L qu8'>.
What v me  Value of O ?J
OULY‘ auws uner /gc‘& 9!3: D‘Dg)
Quuprk.. Le,,o‘f-pu Uhi.Ft:Cq:’\'Ou .
| ah € :
Uekm = Ypmws at H'J "erye
Lite Big Reuovucalizakon Gm’: Rukk;%j
chauje Change “~
N t t o a} Low Enu%@
A 1A v |
S v | - 3 s ow | at Low
[8,< 0(23)=> 008} o

X
;

v

) )Uea = Uup = O

R-Mohapatr=, Farida X GR, hep-ph) 0301234




ptlSics Quastous

See iuj Oscillakous

. B

+ Bign of B,,
. S

syt ?

'BiujSir/:. 'Bdeyov?o Dscillahous
Y teckuou,j o£ dte _-_fu.hwe,

(k"_ K® Cou-of;seu)



@41%'@ Texks -For IND

(PMeI : Atu—uos,olnevic. meutvwuos

1. See OSCJUQJH'OMS

Z
2. Reduwee 1Tt FYf?éb\j' m»\je, o{ AWLE?‘

G)kw_l__l—: Fa.c}-orj l\)eui'rluo.f.

1. Pyrbe 9,3

2
2. Determine the &\'8,!4 of Amsz

3. Fiest 9&%»?8; o{f §

T will Phow a few Youlbls of dreliminary
cel e dabons 'B.} Eﬁ Gandlu & Av«_iv@j_o: Dol

on the G’ws\u c»Fa.bwch}_, of -.E_l-\_lg.

#
f 1
¢

Y -



g;‘-{:od's MAE) L Te C&Qwawjﬁ-‘omi

* [H EM&‘r‘jj vesolbubow < 5%

2 deteckounw tuvreslold = 2Gev

Al NQMuremwj'S (_rm- q)Fa.c.-F) t:u\f‘bQU-E. wmij /Jiéu

muow deteckon, Thuws BG's are (oo

)

* RG due b ?ecavé o‘F Clm.rm)TZ"&K b descs Lo acerunt.

. f’:.- ot vk R nDue BG

e MaHer '&F{tu‘fs I:U\.(‘,Ofr:bvaia Lu:;.q,:j »)Euu PReM 'W.o%e.ﬁ.
| 0,]‘.’. Earty

o Freoent b : Lo, e | achua [ veastor datn
we &o"'Fu" Ve 'vapx(’ /q, /Te bk

+ {ov Y CMQ.UL 4d (‘J\-F\,bluj Qoo ed |



; T .._ ||||| T | T
1
| ——— e ———— |glll_
L =
1 m
llllllllllll 1 =11
B o
e e DR A N S s wm A W
s B
1
=)
-TTTh
- IIIIII
]
o LI
1
| L L
1
L
- [}
. lllll
- ~
=
o
8
ﬂU. y—{
el
- D
TR
«~
o~
g 8
< A
i | ] I |
o = o ] o
w <t o~ o [=%e] O
] youaana} —{ ]

"IX-13 00 / $1U342 JO "ON

Log,o(L/E,)



1.4

1.2

0.8

0.6

Up-rate/Down-rate

0.4

0.2

Am? = 0.002 ev?
sin2 260=1

1.5 2 2.5
Log,y(L/E,)

3.5



Am? = 0.004 ev®

sin” 26 = 1

||
up going
|

160

140
120

_ _
nU 0 0
o 00 o

IX-33 00T / SIU2A3 JO 'ON

3.5

3




1.2

o o
N oo

Up-rate/Down-rate

o
I

0.2

Am? = 0.004 ev>

sin? 20=1

1.5

2 2.5
Logo(L/E,)

3.5



0.053

0.045

0.04

s:in(}l3

0.035

0.03

0.025

0.034

0.032

0.03

0.028

0.026

sinQ;4

0.024

0.022

0.02

0.018

0.016

5+ IHF - RAMMAM

32 KT-yy

E“+bcum =20GeV

10°° u decaystyr.

100 kT-yr
..... et | I |
0.5 1 15 N p .
Eum (GeV)
(a)
[ T T ' l
n 32 kT-yr JHE - RAMMAM
L sokTyr
En+bca_m— 50 GeV
1019 1] deCayslyr_
B 0kTy -—
creegmen o ! 1 l
03 1 1.5 2 25 3
E¥, (GeV)
(c)

»

sinl4

sinB5

0.06

0.035

0.05

0.045

0.04

0035

0.03

0.025

0.055

0.05

0.04

0.035

0.03

0.025

JHF - PUSHEP

SOKT-yr .=

E}Hbcnm =20 GeV

1019 L decays/yr.

B 100 kT-yr i
1 1 . . l
65 1 15 2 25 3
B, (GeV)
(b)
T T T : I
THF - PUSHEP
32 KT-yr
50 kT-yE ____________________ -
Eu+b=am =50 GeV
i 19 ]
10" p decays/yr.
W0OKTyr oo
e ; . , |
0.5 1 15 5 » :
Ep.th (GeV)
(d)

Figure 5: The sinths reach for detector ezposures of 32 kT-yr, 50 kT-yr end 100 kT-yr for an
entry-level neutrino factory configuration with E, = 20 GeV for the (a) JHFE-RAMAM baseline,
the JHF-PUSHEP baseline (b). In (c) and (d) we show the improvement in reach if the storage
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— The reach is defined as the value required
to collect 10 signal events for a given kT-yr

exposure

Q.0075 T T T T T

0.007 FERMILAB - PUSHEP

0.0065

0.0006

32 kT-yr
0.0055 |- —

sinf ;3

0.005 |- e T A

0.0045 |- e ]

0.004 | __- EH*T

[ beam

= 20 GeV —

102! K decays/yr.
1 1

0.0035 . 1 L
0.5 1 1.5 2 2.5 3

— Fermilab—Pusheb baseline is 11296 km
— CHOOZ bound is sin?26;3 < 0.1

—Reach is sin?26;3 = 8.8 x 10~° for 50 kT-yr
exposure and 2 x 1074 for 32 kT-yr



(29

— Wrong sign muon rate sensitive to sin226;3

— Matter effects important for long baselines
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— Note event rate peaks nicely in 10-20 Gev
range for currently favoured values of Am3,
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Figure & The number of right-sign muon events as a function of E,/Am3, for the JHF-PUSHEP
baseline. The dip to the left of the distribution is due to a minimum of the oscillation probability.
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Sign of Am3,

(27

— For anti-neutrino osciliations, A changes sign

—Fy.—y, 1S enhanced and P,;e_wﬂ suppressed
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Figure 9: The sinf3 reach for detector ezposures of 32 kT-yr, 50 ET-yr and 100 kT-yr for an
entry-level neutrino factory configuration with E, = 20 GeV for the (a) JHF-RAMAM bascline,
the JHF-PUSHEP baseline (b). In (c) and (d) we show the improvement in reach if the storage
muon energy is increased to 50 GeV, keeping théfumber of decays per year the same, i.e, 10'° /yr.
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The Ultimate Neutrino Collaboration

JHF

Inner Core (12.7 - 13.1 g/ce)
Outer Core (9.9 — 12.15 g/ce)
Lower Mantle (4.4 -5.6 g/cc)

Trans. Zone (3.4 - 4.0 g/ee)
Crust (2.6 - 2.9 g/ce)

Pushep to | Base Length | Dip Angle

Fermi Lab 11300 km { 62 deg

CERN 7145 km| 34 deg

JHF 6395 ki 3 deg
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