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Synergies with other messengers

J.-P. Lenain (LPNHE, CNRS/IN2P3)

GRAND Workshop, LPNHE, Paris, 09-11/02/2015
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Transient sources

AGN Pulsars GRB

© NASA/Goddard Space Flight Center Conceptual Image Lab

©.Dana Berry, SkyWorks Digital

Search for signal from transients events, triggered from external inputs
— temporal & spatial coincidence
— Minimize the background
e.g. Pradier (2010)

11/02/2015, GRAND Workshop, LPNHE, Paris J.-P. Lenain, LPNHE, CNRS/IN2P3




Multi-wavelength/messenger instruments
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Auger
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International Space Station (I55)
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Strategies between vandy

* Past:input from EM observations for neutrino searches
* Present: follow-up observations of neutrino events

e Future: real-time observations of sources ?

cf. Fabian Schiissler @ CTA perspectives workshop, OBSPM, July 2014
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Time domain astronomy

Some examples of existing/future instruments:

« CTA Fraction of 2 steradians (hemisphere)
« HAWC 10~/ 1075 1073 10~
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Importance of MWL: example of M 87

VERITAS,

Fermi/LAT, Chandra, HST, Liverpool
Telescope, VLBA, VLA, EVN, MOJAVE

no enhanced emission from HST-1,
core favored for VHE emitting region.

M87 Nucleus July 17, 2002
HST STISIMAMA

Year
is & 1@1' .Lu@ .louh 10:3‘: 10‘36 ,Lm‘g‘ ,Lﬁ‘i‘% 1009 10\0 &
- 3t T T T T T T T
2 250 o macGiC
£ 2H ©  WVERITAS
- 1.5f
= 1r R
Z 0.5+
F o3 s * MWL campaign:
s -0.5F ; .
2 s|C= Femiia]
} H.E.S.S., MAGIC
S gl . . . ) ]
o
— 2_ 3] + st
= +F ¥4 =
=1 1 +‘
= | |
o 1AICE G o] !
£ 01.2F
£30 g
= U.or Ll o o a o
= 0.6F g o ffa o o DD? o o? : %
2 0.4F o og, o =@ © Og 0 _opo
T 0.2f LS o
0.0 t + 4
R e R - 2008 & 2010 flares:
w | .
= 10
¢ st L
£ 6f nad
= 4r & LYY ok B
T 2r s ‘ o Y LT b
0 — daa st Laphddad ' 4 T 4 sapang Ao,
T ST STISF250TZ - core sy
~ 0.BH & HsTACSF220W - core ad
% 0.6H = HsTACs/F250W - core i ™ 4
= 7] & usTsTISFEsgIZ- HSTL .t a
= 0.4H & HSTACSF220W - HST-1 . a 4 4 .:
& & HST ACS/F250W - HST-1 Wt ="
0.2 T g wme a.ae - L +*
0.0f=t 1 | | | |
# VLBA 43 GHz - 1.2mas
2001 & viBA 43 GHz - peak
Z 15l m vierszcHe-jer
1'0_ ®, W, - N
= 0.5- %, W, ¢ ' 1
U'CI ‘ e e © G B o &m
350 o viAz2h: core
_. 3.0H ® VLAL5GHz - core 215
= | & MOJAVE 15GHz - peak
Tz 25 v EVN SGHz - core ® g ° : 8 e o
2 2.0 v viBA 2 3GHz - core =
# 1,54 ¢ VLBA L7GHz - core ° 3
1.0F< s o © 0 b gy o » T e 00 0 o vev, o
0.40 = } t t t t
0.35H & VLA22GHz HST1x4.6 i
_ 0.30H B VLAI5GHZ - HST1x3.7 g g b
>3 0.25H ¢ EVNS5GHz-HST1x19 T+ + 8
- 0200 ¢ VIBAZ3GHZ-HST1x12 N R by
Z0.15H ¢ VLBAL7GHz.HST-1x1.0 ] 44 L 4 g
* 010+ 8" b L0y, at
- =]
L (1]
005} . . | . ELEETINT
"7 752000 52500 53000 53500 54000 54500 55000 55500
MJD

H.E.S.S., MAGIC, VERITAS collaborations et

11/02/2015, GRAND Workshop, LPNHE, Paris

al. (2012), ApJ, 746, 151

J.-P. Lenain, LPNHE, CNRS/IN2P3

500 light-years
153 pc 1”9



HE astronomy: sensitivities

INTEGRAL: 2002 -> ? CGRO: 1991 - 2000
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Courtesy V. Tatischeff

Plans: e.g. AstroMeV, ESA's M4 call, 100 keV-100 MeV
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http://astromev.eu/

VHE astronomy: sensitivities

Differential Sensitivity per Quarter Decade
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Synergies with cosmic rays

 UHECR as parent particles of v

* Study of accelerators
« Study of cosmogenic neutrinos
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GRAND: Observational strategy

- Energyrange: E ~0.1E,

* PeV-EeV neutrinos — PeV y-rays (= LHAASO)

* Observational visibility:
Earth-skimming v — best coverage/simultaneity with

HAWC ?

11/02/2015, GRAND Workshop, LPNHE, Paris
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GRAND: Observational strategy

- Energyrange: E ~0.1E,

* PeV-EeV neutrinos — PeV y-rays (= LHAASO)
* Observational visibility:

Earth-skimming v — best coverage/simultaneity with
HAWC ?
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Other ideas ?
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