The GeV-TeV connection
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Start to connect LAT to TeV sources
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= will talk about what we knew before the LAT
what we expect and 'some very early results ...



The GeV-1eV connection

Aharonian et al.. Nature, 439, 695 (2006) X Y

x Stunning diversity: of
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/ -4 0.5 X0.5

» Patchy observations:apatit
from scan:of Galactic:plane
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Comparing IeV sources to EGRET

Reimer & Funk, ASSci, 309, 203 2006 Aharonlan et al., A&A 460, 365 (20006)

» Hints for GeV. emission:from . ’;f
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x More on this from Fermi-LA R




Comparlng TeV sources to EGRET

, D., Hinton, J. Apd 679, 1299 (2008)

SF, Reimer, O., Torres
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x EGRET: Energyflux (=10 Ge\/)
x H E.S S Energy flux (=10 TeV)
x GLAST: Sensitivity (1-yr) above 1 GeV (I=10, b=0)




SF, Reimer, O., Torres, D., Hinton, J. Apd 679, 1299 (2008)

D]

A
x A
B

)
o

£
3]
o
L
L
-
i
-

- —
—
Q\ O; o
= o o

—
Q
N

Angle for 68% containment (deg)

" \ GLAST (all)

H.E.S.S.

H.E.S.S. GLAST (thin convertor)

10° 10" 10" 102 10" 10™ 102 10° 10" 10"

1012 1013 1014

Energy (eV) Energy (eV)

e " e _0_9 s_s_ s .
, ’0‘0.0.0.. 0 - _ 0‘..0 0 0.0.‘ 0.0...’.—. ..’ 4 J’)‘}"}"’ M I I IT S

fferential:sensitivity:signiticantly-oetter in TeV
['SKy:coverage for:-Eermi-LAT - vs patches of 1
ngular-resolution:-only comparable at the hig
iffuse modael is additional complication for Fe

nstrumental parameters

instruments
ne sky
N-energy end

'mi-LAT



Betore
Fermi-LAT

® Systematic study:in
inner Galaxy: between
EGRET and HE:S:S:

® Check whether
H.E.S.S. sreis within
EGRET contour
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Spectral
connection

® For some of the
positionally:-coincident
sources thereis:a
good spectralmaten

E* dN/JE (erg cm )
E* dN/JE (erg cm™ s)
E* dN/JE (erg cm )

E* dN/dE (erg cm?s™)

® -Or SOMEe SOUrces
H.E.S.S:dataput
Severe constramts:on
emission:-moael
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Spectral
connection
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Physical
expectation

» For |C sources:a GeV-
TeV. connection:is rather
unlikely (need-olo T
source of:high:B=fild) Energy (sV)
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® EOr plon=cecay:
connection:natural;but
rememier:the
difference-in-energy:tlux
Sensitivity:
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Physical
expectation

» For |C sources:a GeV-
TeV. connection:is rather
unlikely (need-olo
source of:high:B=fild)
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SF, Reimer, O., Torres, D., Hinton, J. Apd 679, 1299 (2008)

® EOr plon=cecay:
connection:natural;but
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The 3-month Fermi-LAT data
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Credit: NASA/DOE/Fermi/LAT Collaboration

x s Lovece CLeqi: UV2V\DOE\LOWINVL COIIFPOLSfoU
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x Formi all-sky:data:allows for systematic study with TeV data.

x |dentified sources are AGN, Pulsars, LMC, high-mass X-ray
binaries, the Earth, the Sun and the Moon



1he Inner
Galaxy

® 3 sources within-95%
EGRET contour

= Now with the LAT:
x Confirm 2:of the 3
x |5 5039
x \W28-SNR
® + GG source
x + HESS J 1616508
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x Beyond Inner- Galaxy:
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1he Inner
Galaxy

® 3 sources within-95%
EGRET contour

= Now with the LAT:
x Confirm 2:of the 3
x |5 5039
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® + GG source
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Coincidences with SNRs / PVWNe

® Positional comecident
sources with-SNRs:ana
PWNe such:as:

w W28, WAL WS 1A1C443;
Kookaburra;::

® As seen-forGlAHEand
many:others; - the: AL
detects:many:pulsars

Abdo et al, Science, 322, 1218(2008)

® Puylsed-emission:and
extension analysis
cruclal for-association




... but probably not young SNRS

» Brightest young TeV:SNR -'\,
(RX J1713.7-3946) notin:the | 4
bright source list (same:-for e os - ¥
Cas A, ROW 66, VelardrsioiN= @ = o e

1000)

» Remember:aifference:in
energy:flux:sensitivity:between
Fermi=EAT andieVateleSCopes

x Old SNRs-are preferred
targets (lotsof:GeV-emitting
protons still there)

Aharonian & Atoyan, A&A 309, 917 (1996)
E,” x q,(E,) (GeV/s H—atom)

Log(E.’/ GeV)



The Crab Pulsar and Its Nebula

" wE- 100 MeV < E < 300 MeV

All phases

Off-pulse

courtesy M.H. Grondin (LAT-Collaboration)
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» I\/Iost promlnent exaniple: Crab Nebula

courtesy M.H. Grondin (LAT-Collaboration)

courtesy M.H. Grondin (LAT-Collaboration)

x Clearly:-detected in:off<pulse emission

® Spectrum matches the TeV spectrum



The Crab Pulsar and Its Nebula
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= VoSt promlnent example: Crabb Nebula®
x Clearly:-detected in:off<pulse emission

® Spectrum seems to connect nicely to the TeV spectrum



Summary

= \\e have just started the
process of systematically

comparing the GeV:to:leV:sky
x Bright

e brig
VICE VE

®x Young-SNRS:hotinoright:source:-list

Nt GeV-sourcesianc

r'Sa)

= Vlany- pulsars;-need - extension
measurement:for-association

® .. exciting times-ahead of us
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