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Recent history of astrophysical neutrinos
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Last decade has seen major discoveries in astrophysical
neutrino community

* |ceCube - diffuse astrophysical neutrino flux 2013 [1]
* |ceCube pin points astrophysical neutrino sources [2,3]

* PeV neutrino detection [4], Multiple tens of PeV event IRRIRIR N 1
(preliminary) KM3NeT [6] R R A
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Lessons from the Diffuse Astrophysical Neutrino Flux
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Neutrino Flavour Ratio

* Are neutrinos arriving at Earth in equal
amount for each flavour?

* Simple question... deep implications

* Most common model predicts at source:

(fe:f:f)s = (1:2:0)4
+

* Pions: T —>ui+v,u,—>ei+ue+uu,
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Bottom plot (a2 0)

* What to expect at Earth for four different
models

* (1:2:0)52> (1:1:1)g

* (0:1:0)gor(1:0:0)s or (0:0:1)s would imply new
other channels.
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Current results

IceCube can detect all flavours.

o] 0 =s0e3pe. Distinguishing
S “l | between electron
2. . . and tau neutrinos is
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Next generation observatories

Diffuse Flux, 1:1:1 Flavor Ratio
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Cosmogenic: UHECR constraints, van Vliet et al

°10 Cosmogenic: UHECR + pure proton, Muzio et al

10 1 Astrophysical: MMA constraints, dusters, TDEs
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Next generation observatories
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I TAMBO tackles these two problems !
through an innovative approach.

Diffuse Flux, 1:1:1 Flavor Ratio

e = TAMBO |

e we == Trinity 18 . \

s« = POEMMAZ (5 years) ‘ %
GRAND 200k : \

: ~ BEACON 1k %

wewwwe s PUEO (3flights, 100 days) \ .

— = == RNO-G . \
weuuws s RET-N 10 x 100 KW Preliminary \ S
= w= == |ceCube-Gen2 UHE

Now

\ .
28
el
83
——
Cosmogenic: UHECR constraints, van Vliet et al
Cosmogenic: UHECR + pure proton, Muzio et al
Astrophysical: MMA constraints, dusters, TDEs
10" 10 106 107 10 10" 102 107"

Neutrino Energy [eV]



........... .fﬂ_ ROCK

>4 KM SHIELDING FROM
BACKGROUND MUONS

_. v‘r

7 L e
ST N e ——
“00M*ON TN L
SEPARATION —
——— CHARGED-CURRENT
~WATER CHERENKOV T INTERACTION
DETECTOR ARRAY &

~M? EACH

DEEP VALLEY

TAU AIR-SHOWER MOUNTAIN-BASED OBSERVATORY (TAMBO) - COLCA VALLEY, PERU



Malata

Cabanaconde

Huambo

22 k
detector
modules

/

150 m
spacing

‘acceptance

CABANACONDE



https://agenda.infn.it/event/33457/contributions/204800/attachments/109518/155609/tambo.pdf

TAMBO - Simulation

A complex simulation is developed covering all physics from primary neutrino
to detector response.

* Eventinjection: primary neutrino energy, CC interaction in rock
* Tlepton propagation (PROPOSAL):
Energy losses, v, recombination

* Eventweighting:

Altitude [km)|

Correct for “unphysical assumptions”

* Detectorresponse.
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TAMBO - Backgrounds

| p which comes close !
Ito the top of the peak
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TAMBO - Backgrounds
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| Backgrounds can be reduced through angular cuts (or they are very rare - 2/century). : 12



TAMBO - First Module Prototype

TAMBO comprises 22000 modules:
* Water Cherenkov vs plastic scintillator

* ~nstime resolution for 1° angular resolution

* No R&D needed to reach goals

* However, needs to be scalable and easy do
deploy on a mountain face.

Current prototype:

* Plastic scintillator (1cm thick) with
wavelength shifter

e 1.5m?area

* Readout by SiPM array.



TAMBO - Engaging with the local community

Colca Valley at the fore-front of science:
* Strong support from local officials
* Partnership with local universities

* Engaging the local community in the construction of TAMBO.
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