Constraints on the origin of the
UHECR dipole anisotropy

outside the Galaxy
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What can we say about the ultra-high energy cosmic-rays
(UHECR) before they enter the Galactic magnetic field?
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Simulatiols and Analysis

A Direct simulationsin CRPropa3 (R. AlvesBatistaet al., JCAP05 (2016 039 of isotropicflux of cosmicrays
enteringthe Galaxy

A Fourprimaries(H, He, N andFe) propagatedn JF12 (R Janssorand G. R. Farrar, ApJ 757 (2012 14) modelof
galacticmagnetidield (GMF), energy(y p )% A6 O

A Observemith radius100pc at Earthcoordinateg-8.5,0,0) kpc
A Simulateddatareweightedo follow a givendipoledistributionoutsidethe Galaxy

A Arrival directionson the observelevel analyzedor different masscomposition scenariosdifferent extragalactic
directions of thedipole(stepsin pJ pJ grid) andvariousinjected amplitudes (@b ¢ )

Y lookingfor parametersf anextragalacticlipolethatafterpropagatiorin GMF is compatible(within 1,, ) with

measurementsy the PierreAugerObservatory{ThePierre AugerCollaboration Science857(2017) 1266
@ Blue contour: Angular distance of the simulated dipole at the Earth
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Results; Singleprimary
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H, He: possibleextragalactidirectionsof thedipolefoundfor lower injectedamplitude p 1

N: only few possibleextragalactialirectionsof thedipolefound (0

pTh

Fe: no possibledirection of the extragalactiadipole found amplitudeo on the observerdevel too low

evenfor injectedamplitudeo
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Many extragalactiairectionsof the
dipole are within 30A from the
observedlipole on Earthfor H and
He, few solutionsfoundfor N, none
for Fe
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Number of solutions

A GMF tendsto isot_ro_Pize the flux of cosmicrays, this effect is strongerat
lower rigidities Y initial amplitudeof the dipole is higherthanthe observed
one

Different mass composition mixes require specific initial amplitudesto
describedatawell

High fraction of light elementsallowslow initial amplitudes

Low fraction of light elementsis possibleonly for high initial amplitudes
dueto strongereffectof theisotropizationof theflux atlower rigidities
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. Solutions extragalacticdipole directions within 30A from the
dlgole direction on Earth observed by the Pierre Auger
Observatory
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