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The Sun and its
neutrinos.
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Arbitrary flux scale
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The Sun and its

solar flareneutrinos.
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VWhere are these
.. flare neutrinos
e coming from?
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What is so exciting about
these flare neutrinos ?

- v would confirm the hadronic
nature of solar flares

- ¥ ahnd ¥ would glve iv\sigh%
into the acceleration mechanism(s)

- Neublrino observatories could
hetfa Fo conskraiin currenkt
parameters in solar flore physics



What is the spectrum of
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@5 these flare neutrinos?
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What is the spectrum of

@sz;w“" these flare neutrinos?
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What do we need to detect
these flare neutrinos?

M&Mv
solar
flares
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What do we need to detect
these flare neutrinos?

M&Mv
solar

v M&Mj
flares

Homestalce excess
-» brigqered lobks of studies!

Davis, Subramanian, Bahcall, Bazilevskaya,
Ramaty, Murphy, Hirata et al., LSD, Kamiokande,
LE,V\SQM&{Q&Q?} S 0} see (Lower par& o{ the spec&ru,m)
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What do we need to detect
these flare neutrinos?
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What do we call pi
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Can IceCube detect solar flare events?
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Checle—~List:

‘/Simu ation of neutrino production in solar flares
‘/Feasi oility study for the current IceCube detector

‘/Deve opment of an alert system (‘SF-'?NQNS) for
pion-flares

On-qoing:
* Extraction of <1GeV physics hits from IceCube
data

* Find (opefutiyy solar flare neutrinos with lceCube

and characterize their spectrum
* Characterize solar flare physics
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Take-home messaqges:

e Solar flare neutrinos of high interest

(probe hadronic nature, acceleration
mechainism)

* New promising solar flare selection {(« flares)
» Bigger detector (IceCube)

* Many reasons to stay tuned!

Want to khnow more?
arXiv:1505.05837 [astro-ph.HE]
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Thanlks!
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X/ v “ray solar Hare s[a@_c:&rum
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The sinmulakion

Interior
p = Galactic

R =696 10°km

Corona
p=1.610"%gcms3

S\\E

R =2088 103k

/

Py =2.31107-6.97 10 gcm3 .
Model of chromospheric flare Hellosphere

regions" (for bright flares) Width = 1223.5 km P = Galactic
-> 32 Iayers (Machado et aI, 1979)Gwenhaél de Wasseige - Moriond EW 2016



Greank4 simulakion

L%
B) L

 beam of protons of e
— Model A: E3-1=30mev to16ev) — 2.2X1033p
— Fermi flare I: E*2 (£= 30mev to16ev) — 3.05%1033p

— Fermi flare ll: E*9 (e= 30mev to16ev)— 2.76Xx1033p

* no magnetic field
e direction: || and

e composition of the Sun:
— H:He (9:1)

Goal: v spectrum from
a solar flare
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LAT flare (=50 above mean)
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lceCube Lab

IceCube

CETOD S
/8 Stations, each with plfr(}

2 IceTop Cherenkov detector tanks
2 optical sensors per tank
324 optical sensors

IceCube Array

86 strings including 8 DeepCore strings
60 optical sensors on each string

5160 optical sensors

M
10 pjey/ to >1Gey

December, 2010: Project completed, 86 strings

DeepCore
strings-spacing
480 optical sensors

#) string

Eiffel Tower
324 m ® lceTop tank

. DeepCore string




Solar Flare analysis:
* Source of gamma-rays «— from pion decay’
and neutrinos

2 b o  Locatiown and Time of gamma-ray
(f o L emissions given by a satellite (e.g. Fermi)

Su

N
N

S * background in IceCube...

e BUT we know:
e Where-tciook
e when to look
-> we can stack neutrino
events S

gok& \)
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SFEFNews alert svs%em

e Re-definition of “an event”
* More hands on the event selection
* Should allow longer integration time

“D@fm&etv the BEST way to search for

solar flare neutrino evenks!
(u,[? ko how...)
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Neutrino flux (cm—2 MeVv!)

de Wasseige et al., 34" ICRC

Homestake

" 250 "' Ar excess

—

20 *" Ar excess
Kam-Il 680 tons

Kam-| 880 tons

Kamiokande
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