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DATA SELECTION

OUI’ SeleCtlon Previous work [11:
N ¥ 8 years, Pass 8 % 5 years, Pass 7 REP
wdh 3% Event class: ULTRACLEANVETO (UCV) % Event class: ULTRACLEAN
3 Event type: % Event type:
% PSF3 below 1 GeV * FRONT
% PSF1+PSF2+PSF3 above 1 GeV % Energy range: 0.5 - 500 GeV
et ———————_—
PSE3 to compute the flux
PSF1+2+3
95 micro bins
ﬂv_/%”ev

®
158 MeV

/14 macro bins — \

to compute the anisotropy analysis
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[1] M. Fornasa et al. (2016), arXiv:1608.07289 [astro-ph.HE].
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Gamma-ray
MASK (®, E)
; e |b] < 30 deg
e 3FGL!" point-like and extended sources
IN/ly POINT SOURCE MASK Disk Radius as a function of .
’ : . : 0.3 GeV (PSF3) .
= Circular region with flux (®) and energy (E) °- 55 Gov (PeF) .
o 1.0 GeV (PSF1+2+3) =
dependent radius: - 28Gev(sFLH243) -
8.3 GeV (PSF1+2+3)
%2 x PSF(E) @ ®nin 22.9 GeV (PSF1+2+3)

331.1 GeV (PSF1+2+3)

#*5X PSF(E) @ ®Pmax
% Varying logarithmically with ®

EXTENDED SOURCE MASK

Circular region with radius:

% 10x PSF(E) for CenA and LMC
%5 x PSF(E) for all the others

Mask disk Radius [°]

[1] F. Acero et al. (Fermi-LAT coll.) (2015), arXiv: 1501.02003v3 [astro-ph.HE]
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[1] F. Acero et al.(Fermi-LAT coll.) (2016) arXiv:1602.07246v1 [astro-ph.HE]

[2] http://www2.iap.fr/users/hivon/software/PolSpice/
[3] M. Fornasa et al. (2016), arXiv:1608.07289 [astro-ph.HE].
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From Intensity...

I(E,0)™ = I(E,0)*9 x PSF(E,0) + In(E)

K - CZ’E(Z)PolSp'Lce _ CZ,E(Z)SZQ < WE(Z)Q + CN,E
decomposition into spherical to Angular Power Spectrum
harmonics: o

Cr~ (|| [ dit 61 Y(#)*|?
o~ (| [ or vy WHITE NOISE CORRECTION

Using PolSpice (2] E CORR [3]
Pol Spi = Mrwin/ Apia)”
OlaE (l) oropree CN,E Qpi:c

CZ,E(Z)Sig _

Wg(l)?
~~__, PSF and RESOLUTION CORRECTION

Ema:c
Iz W(E, )4 dE
WE(Z) — Emaw dN

W(E,1) = W™ (E. 1) - WP=(])

Qmaa:
Wwpeam(E) = 27r/ Pi(cosd)PSF(0; F)sinddb

emin

[3]



FROM APS TO Cp(E) - 1

Hp: anisotropy dominated by shot noise of point-like sources —> random distribution —> flat APS

le-20 8.32 - 14.45 GeV
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[1] M. Fornasa et al. (2016), arXiv:1608.07289 [astro-ph.HE].

FROM APS TO Ck(E) - 2

For each energy bin we define the range of multipoles to fit

@ LOW-MULTIPOLES
Residual foreground contamination

@ HIGH-MULTIPOLES
PSF correction can be inaccurate

le—18 4.79 - 8.32 GeV AC lmam
Rlimaz) = 1( )>

1
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34 w/o foreground su::)traction 10% 3 e 4.79 - 8.32 GeV

<+ | w/ foreground subtraction 8.32 - 14.45 GeV
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. ANISOTROPY ENERGY SPECTRUM

1016_ |
§ _T_ PRELIMINARY

- [ M. Fornasa et al. 2016
" <4 UCVPSF3
+ UCVPSF1+2+3

10- 19

100 100 102 100
Energy [GeV]
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FIT OF AUTO-CORRELATION ENERGY SPECTRUM

Three hypothesis tested:
Single Powerlaw --> 2 = 3.140 (DF = 12), 1. PL —> Sing|e power law

| iy 2. 2PLs —> 2 power laws
_ —f— <+ Auto-correlation spectrum
IN/R | 3. BPL —> broken power law
- E 107
L + PRELIMINARY Broken Powerlaw --> ¥2 = 2.389 (DF = 10),
g —— 2.7e-19 (E"2%9(2.19 — E)+E2222.19222-2%Ig(F — 2.19))
3 N ‘ <+ Auto-correlation spectrum
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Two Powerlaws --> y2 = 2.836 (DF = 10),

—— (1.5e-18) E-222+(5.4e-19) E-110 . \

—f— ...... (1.5e-18) E-222
| BPL

T o +  Auto-correlation spectrum ] ] R

é | PRELIMINARY 10° Enelr((_)gly [GeV] 10° 10°

S “Break” scenario is favoured, which can mean:

8 10 + 1. one class of unresolved srcs with a break in the spectrum
N 2. two classes with PL spectra
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rergyloevl "  CROSS-CORRELATIONS IN ENERGY BINS
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[1] M. Fornasa et al. (2016), arXiv:1608.07289 [astro-ph.HE].

EZEZ/(AE,AE,)- Cp [GeViem *s~2sr2sr]

E2EZ/(AE;AE;)- Cp [GeViem*s~2sr—2sr]

CROSS-CORRELATION in ENERGY BINS

CROSS-CORRELATION COEFFICIENT 1l

1017 -

10-18

107

10-18

0357 1.0ne class Tij =1

rij = -
\/C%Cﬁ 2.two classes T <1

b Joreomr dS
S(E) x E~P

» dN
+ Cross-correlation (0.525-1.000) x E; C;"] — / - SZ S] dS

PRELIMINARY

Energy [GeV]
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|

+——

* T
- f 0.16 -

—T . 6.74 23.52 82.09 286.51
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Tle T e T e ... Unless due to threshold dependent effects...
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g SOURCE CATALOG DEPENDENCE

ANISOTROPY ENERGY SPECTRUM CHANGES BY CHANGING THE MASKED SOURCE CATALOG

3FGL VS 3FHLM @ E > 10 GeV

» The physical interpretation is not trivial!
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SUMMARY & CONCLUSIONS

3 Analysis aspects:

3 General improvement of data with Pass 8:
% more statistics,
% cleaner data selection and
% PSF types
¥ Energy-dependent analysis: Masks,
multipole range

ga|

e

¥ APS and X-corr suggest multiple populations of
unresolved sources, but Interpretation needs
more studies

¥ Assess APS dependance on point source
catalog that is masked and its detection
efficiency
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WINDOW FUNCTIONS
Wl _ lbeam ‘ Wlpix

PIXEL WINDOW FUNCTION: RESOLUTION CORRECTION ~ 1 for order 9 maps
BEAM WINDOW FUNCTION: PSF CORRECTION e
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“~  FOREGROUND SUBTRACTION

Galactic diffuse emission model: gll_iem_v6.fits

(I)data — N(I)model + C
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Pass 8 PSF 68% cont. [1]
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[1] SITO LAT PERFORMANCES



