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MAGIC telescopes
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Dark Matter observations with MAGIC
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Galactic Halo observations with MAGIC
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Galactic Halo observation with MAGIC
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New method for GH observations
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DM search in the GH - Decay

J-factor oc DM content in the FoV considered
Rol for this work
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For ©6>10° the expected flux for DM decay process is comparable with GC observations
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DM search in the GH: how to select the FoVs

Task: minimize the systematic uncertainty in the OFF/ON relative acceptance.

e Observations performed during the same night;
e F[ollowing the same (Zd,Az) trajectory;
e Excellent weather condition;
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DM search in the GH: how to select the FoVs
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DM search in the GH: how to select the FoVs

Log1o(AJFactor[GeVem=2])

20.0

19.5 -

19.0 -

18.5 -

18.0 -

f

20 hours collected in 2018 (10 nights);

17.0 4 10 hours (5 nights) for systematic uncertainties evaluation
. (lower J-factor);
| 10 hours (5 nights) for the study of DM lifetime ( ).
16-0 1 L1 1 L 1 L 1 1 .l 1 1 I 1 1 1 1 1 1 1 1
A2 A2 A® D D D D A® A® A® D D O
M Y et P M o> et M > ot M el > oM A ™

Month

39

"



Entries

Systematic uncertainty evaluation: 5 nights

e Best Cuts: {E>60 GeV,Ig <1.2°, hadronness < 0.3}
distributes with a variance

e The hadronness is the output of a test statistic for particle classification
computed by a random forest

— ON

[ Signal region -

7 Norm region - —

L 2 o) 2 _ o 2 2

L - tot stat syst
104 = PR e - ............

= 2 _ 2 2

Osyst c5’(0‘[ ostat_l

102 ...............................

L L | S § | S P I
0.8 0.9 1
hadronness 12




m

Systematic uncertainty evaluation nee
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Systematic uncertainty: energy dependence

Night x%/ndf
2018-01-13 | 5.4/10
2018-01-21 | 3.1/10
2018-02-15 | 5.7/10
2018-02-17 | 7.6/10
2018-02-18 | 8.5/10
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DM lifetime limits: 10 hours with the largest AJ

We perform an analysis based on the likelihood ratio test .
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DM lifetime limits: 10 hours with the Iargest AJ
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Conclusion

e We present a new method for searching for DM decay signal in the GH with

Cherenkov telescopes:
o  Comparing ON and OFF FoVs from different sky regions selected by minimizing the systematic

uncertainties in the OFF/ON acceptance and maximizing the expected DM intensity signal
e We estimated the OFF/ON systematic uncertainty in the acceptance ratio. The
value results to be 4.8% and with no energy dependence.

e We computed the 95% CL for DM lifetime, resulting in constraints > 10%°s for
m,, =100 TeV. This is one of the most constraining limits using only 10 hours of
data.

e The method can be extended to the archival data that respect the constraints

presented here, thus increasing significantly the observation time available fog
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Sensitivity vs Systematics

= 10000 GeV
Wltﬁ;l’& DEct: to he caseefi G50, for no ene‘?g;,/8
R SO i Ao ) o
ém’a esen tLVLty Eﬂ/’hnsfé@fﬂii’%% for m <’I<Tq_
; 4.2 : -T!_"mes"'l""_ ........
I R , +Nb=2 """""""
c,) 38 [ 1 ...-.....:.....:....a......: .............
S 3.6 .‘-..—*_Nblnszjo ............
i V) U SO . . "
JON I S evadroasisrogii. S
R DS T R R N 6@(\0:.
28 ................. E ..... 5 -ew .E.. eo .......
26— ..... pods @Q TP
oigl—sssafasdsiaid e o \\,O Re s S L
] R SRR VA e‘Q....: .............
7] I R e r 5 : %Q AT RN A | o
1.8 ............... :... .: ......................
16 ...........................................
o T S S R
'._.--l-ﬂ ______ .-umll‘lﬂ

0 1 2 3 4 5 6 7 8 9 10

Credit to: J. Rico

Sensitivity / Sensitivity

Mgy = 10000 GeV

epehd : nce,fexgge(gt_ﬁﬂyMOH ening

......................................

.................................................

..............................................

........................

..................................................

.....................................................

..............................................




GeV )
cm? s st

(

dN
dE

L A AR | LN TR | NN PR AR BN | LA AR AL U S FUR BRE LPT A 2 L | LBREA |
2L == Projected CTA sensitivity IceCube sensitivity
r —— H.E.S.S. sensitivity Model min
aF = MAGIC sensitivity at GC - - - Model max -
107"F  » MAGIC GC diffuse Fermi bubbles [b] < 10° :
ANTARES sensitivity ¢ Fermibubbles |b| > 10° -
104 :
10-°F :
$\: ’
_ags T, i ,\’ ’ i
10 g_ < '\. B b4 \\
- S : \
- @ = S ST . \
10_7 L \\ \\ E
10_8' Credit to D. Malyshev E
m* 19* 1072 19" W* 1w 1 1

E (TeV)

counts for MAGIC above 1 TeV

20



Available ON OFF position




