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7 -ray enters the
atmosphere

Electromagnetic cascade

10 nanosecond snapshot

0.1 km? “light pool”, a few photons per m?.

Credit: https://www.cta-observatory.org/about/how-cta-works/
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1 Upper-limit maps UL (95% C.L.) estimated for E >120 GeV assuming a power-law spectrum with index -2.3.
No. of excess is bound to >0, to obtain conservative flux ULs. Stay tuned for HESE-160427 UL map!
0 S Flux Upper Limit Skymap (1 deg radius, E>120 GeV) Flux Upper Limit Skymap (1 deg radius, E>120 GeV) Flux Upper Limit Skymap (0.6 deg square, E>120 GeV)
I t Preliminary % 9 Preliminary % 2 Preliminary )
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2x10™"
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S 0‘2 " 12 10 )
. . . t 11X.2 ' ' 11.115 T 11].1 ' " S 6.125 ST 6!2 e 7.37 7.36 7.35 7.34
RA [h] RA [h] RA[h]
Max UL: 4.0 10-' [cm2 s-1] Max UL: 3.9 101 [cm-2 s-1] Max UL: 3.5 1011 [cm2 s-1]
_ = A =
E(%'gL:Eg(Zoggﬁa% {;?)gacl; (0504 ) g HESE-160427 Preliminary % PRELIMINARY Ng -
(@] o )}
3 Archival HESE
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HESE/EHE-160731A (ATel #9315) HESE-160427A 2PeVitrack (ATel #7856)
. .
® 1.3hdata startingat ~ fp + 16 h 2h data startingat ~ fhp + 42h 11.6hin March/December 2016
® zd 16°+38°
® zd 45°+-65° zd 18°+26° ) ( )
° ~ IVI -
® L ~ 800 GeV (due to calima) Einr ~ 120 GeV (due to moon) Eipr ~ 120 GeV GFU P N J035 1843
° o -
® No signal found (no excess at Hotspot (3.60, 2.1¢ after trials) 0.3° (F(I)ug ELQ?tsié’CﬁLgm1 g2 Satalecka+ ICRC 2021
AGL J1418+0008 position) away from center (~ 2= 7% C.U.)
- ® Neutrino flare: —_
On I ine H ES E/EH E e Found using the all-sky multiplet
. . search algorithm = g
Berti+ Blois 2018 * FAR for this alert channel < 1/yr 7;
e Duration: ~3.7 days S .
e Significance: 5.1¢ (pre-trial) 2 —T
e Alert issued with delay of 1 day, B ) — T
channel was in test phase
10—12 " N 4
. . . . . . e MAGIC observations: 10 Eneray [GeV] 10
I” I ”tS, I” I IItS, |“ I IItS, 339 ® Delay: ~5 days after passing the alert threshold
e Exposure of 2h, with zenith angle 47-52 deg
e Pointed to the nearest (~0.35 deg away) source PMN J035-1843, a blazar with unknown redshift
® No detection, integral flux upper limit: FuL (> 250 GeV) =5.16 x 10-1" cm=2 s-!
e Differential flux ULs calculated using the Rolke method at 95% C.L. and assuming a spectral index of 2.5
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Steady source, z=0.043, Dominguez et al. 2011
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e False Alarm Rate: 1/100%
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De Lotto et al., Proc. New Frontiers in Black Hole Astrophysics, IAU

Symposium 324 (2016)
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http://fermi.gsfc.nasa.gov/ssc/data/access/lat/FAVA/
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Search for 7-neutrino induced showers

e MAGIC can observe towards the horizon

® 7 neutrinos can interact with Earth’s crust or with
ocean

MAGIC 30 hrs and Flux-5 v,

~ 1073
7 g
g 104
® 7 leptons produced can mdyce an air shower 3 10—5EE " LuNASKch 2008 -
* Feasibility study presented in Ahnen et al. = 10°E e i toact)
Astroparticle Physics (accepted for publication, 4 oo ggry | PUGSTERSKimming ]
arXiv 1805.02750) i 107 e L E
d 1 O-SI;_ /////Cuoco 2008 _;I
= ,—'t}’~.~ 3
@ 10_9—€ "y - ’,§‘ ?—
N = /.o . / - \Kachelriess 2009 E
a\ 10—10 Aol il i il b il il il o
10" 10'® 10" 10" 10* 10* 10*' 10** 10*
log10 (EV/eV)

® Such technique can probe v from 1 PeV to 3EeV
® 30h of “Sea data” obtained
e UL=2x10"%GeVem~— 1872 (90% C.L., v = 2)

¢ |[f 300 h and strong flare, the upper limit can be
improved of almost 2 orders of magnitude

Alessio Berti | The MAGIC Transient Program | 30th Rencontres de Blois | 6th June 2018
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