r /

d = rcospsinf

Reduced arrival time: time at (r7 90) is transformed to

t«—t+ At
At = r(cos

+1

)sin6/c

so that t is everywhere positive. Here r is in real length and ¢ the light velocity.
At is adjusted so that time ¢ at ¢ = 0 corresponds to the one at o = 180°. That

is, At =2d/c (¢ =0)), d/c(p =90°), 0 (¢ = 180°)
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S — age s’
r (m.u)

particle properties (energy, angle, arriva of LDD at observation

depth at (», ©) must be extracted from the same age s and same

dose not coincide with LDD’s. As the timing is concerned, we

should see it at the same real length(red in Fig.) So we have to invent
correction method of timing at »’of FDD.



Geometrical scaling:

When we look for FDD information, we see r (in m.u see
previous page). The time at r in LDD is supposed to be the time

in FDD at r*(muLDD)/(muFDD), since the distance in real
length is the same.

To confirm this:
In each web sector, we construct normalized arrival
time distribution.

We plot T10, TS0 etc as a function of r (in
m.u) at a given Fai (F1, F2 etc)

F2

In plot, time is reduced time.

Geometrical scaling to 875 g/cm2 means that as
20% |— the time at r at depth d, we employ time T at
>t distance

T20 musgrs
r

Tmu,g



One extreme example: LDD first col. depth =382 g/cm?
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LDD vs FDD
FDD is geometrically sclaed to LDD height.

gamma F1: LDD mu=86m age=0.98 FDD mu=110.4m age=0.974
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LDD vs FDD
FDD is geometrically scaled to LDD height.
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LDD vs FDD
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LDD vs FDD
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LDD vs FDD 2

FDD is geometrically sclaed to LDD height.
gamma F1: LDD mu=86m age=1.156 FDD mu=79.6 age=1.151

| | | |
"LDDagel.156gF1p10.data"

"FDDagel.151gF1pl0O.data"  x

+

35000

30000

25000

T T T
"LDDagel.156gF1p10.data" -
"FDDagel.151gF1p10.data"

X
+ + 20000 -
« 15000 |-
10000 |-
+ >K+ 5000 i dl
= e
an o*&ﬁﬁ% |
0 20 40
| | | | ‘
40 60 80 100 120

r (in mu at 875 g/cm2)

100

120



LDD vs FDD 2
FDD(956¢g/cm2) is geometrically sclaed to LDD height.
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LDD vs FDD 4: LDD starting height=8km. age at 875 g/cm2=0.843
FirstCol=382 g/cm2
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