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w Y-ray emissivity measurements of the local gas
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w since 2005:

« CRays in HI: N(HI)

dNcr
dV
« CRays in Hy:
_ N(H»)
Xco = W (CO)

« CRays in dark neutral gas:

I, — aN(HI) — b W(CO)

N 8
« Galactic inverse Compton O

w Y-ray source

Xco =

dust in dark gas

Tdust — a’ N(HI) — b’ W(CO)
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local cosmic-ray homogeneity

w < 30% variations compatible with uncertainties in HI spin temperature
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w < 20% emissivity variation between
the local HI gas and an IVC cloud
4+ ~ 60 pc below the Gal. plane?

4+ shocked gas?
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Femi uniform penetration insideslocal clouds - = @

w no spectral deviations across the HI, DNM, and H; gas phases Ackermann+ 2012, ApJ 756, 4
Ackermann+ 2012, ApdJ 755, 22
down to pc scale 2
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$emi

w Y-ray assumption:

4+ uniform cosmic-ray flux
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w dust assumptions:

Ny tracing by Yy ra?i\/s. dust emission -

4+ uniform dust-to-gas ratio
4+ uniform emission mass coefficient K,
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-CO-to-H> conversien

Ackermann+ 2013, Apd 772, 154
w often Xcodust = 2 XCOY Abdo+ 2010., ApJ 710, 133
4+ due to dust evolution rather than cosmic-ray exclusion Ackermann+ 2012, ASA, 538, 71

Ackermann+ 2012, Apd 755, 22
Abdo+ 2009., ApJ 703, 1249

Ackermann+ 2012, ApJ 756, 4
w Xcoylkpc-scale) = 2 Xcoy(pc-scale) value Pineda+ 2013, ARA 554, 103
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peering out of
the heliosphere




w abrupt increase of 10-300 MeV GCRs

(Stone et al, 2013, Decker et al, 2013)

w abrupt decrease of heliospheric
energetic particles  (rimigis etal 2013)
w plasma oscillations triggered by

the ambiant electron density:
4+ n(e) = 0.04-0.08 cm?

4+ >» n(e) solar wind

4+ =~ expected interstellar value

(Gurnett et al 2014)
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« de-modulation from 1999 to 2012

P/m2-sr-s-MeV

MODELS based on > 2012.7 data

Voyager-1 data
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$omi independent measurements of -300 MeV protons- @

« IPGH detector (cosmic-ray suite)
w UV spectrograph

v slightly different energy response => measure of the spectral intensity gradient

UVS count rate
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w stability of the spectral slope
+ strong flattening in H spectrun

=> likely end of modulation
at 300 MeV

GCR protons SPECTRAL SLOPE AT 300 MeV as a function of the measured FLUX
(from the ratio between the count rates from the two CRS/IPGH and UVS instruments)
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« Voyager-1 in the ISM measures

the local cosmic rays P 4L
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