Can we study the CR composition
and spectra by Milagro?

Motivation
Estimate the primary energy
Recognize the compositions

Problems must be solved

UMD Meeting, March 27-28, 2003




Cosmic Ray Flux Vs. Energy

A few hundred MeV to 300 EeV.
“Knee” (~3000 TeV),»-2.7 2 -3.1
“Ankle” (~5000 PeV)," 3.2 -2.7
Up to “ankle”: Galactic in origin

(diffusive shock processes in SNRS).
Above the “ankle”: Extragalactic,
GZK cut-off (interact with CMB).
Mean mass: Light - Heavy > Light
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Large calorimeter:
Bottom: 35m X 60m

Atmos;

Top: 50m X 80m

phere depth: 750 g/cm”2, a little lower but not

too bad for the study in “knee” energy region.

AS lay

er: 1.50m > 4.2r.l.

Muon layer: 7.00m - 19.5r.l.
Muon multiplicity.

Is 1t suitable to measure high energy AS core? AS

core 18

usually sensitive to the compositions.

Help to determine the core position



Ne =2 EO

Fitting the lateral distribution by NKG function.
How to determine the particle density by each
fired tube of the pond?

>.PEs 2 EO
AS core must be 1n the pond.

How about the energy resolution?




PEsvs EOin AS layer] PEs vs EQ in Muon layer
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Shower lateral distribution

Milagro pond + Outrigger




The summation of PEs in AS layer | The summation of PEs in Muon layer |
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<PExR> in AS layer
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<PExR> in MU layer
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<R> in AS layer

<R> in MU layer

o
o
@

[=]
| %]
th

Number of Evests
o o
-4 (=]
th b

&2

Ll i o

5

+.rnrj|

10 15 20 25 30 35
<R>_AS

nPMTs in AS layer

o
o)
th

o
o
[

Nomber of kvents

[=]
—_
L%

ol ooy

20 25 30 35 40 45 50
<R>_ MU

nPMTs in MU layer

(]
[=]
o

Number of Events

o]
[=]
o

&2

T i ottt L i aaed i et f ot

50

100 150 200 250 300 350 400 450 500

nPMTs_AS)

W
(=]
o

(=
(=]
o

Number of Eyents

L
100 150 200 250 300 350 400 450 500
nPMTs_ MU




Can Milagro measure HE AS core? What 1s the sensitive
energy region? what 1s local shower size? Will tube be
saturated? Can multi-muons be recognized from single
muon?

Extensive simulations of EAS and detector response. It will

take very long time and use much CPUs. Can we tolerate 1t?

Particle density calibration. How to do 1t in the pond?

Improve the core position resolution by Outrigger.

Others ?77?7?




