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Abstract: Cosmological N-body simulations show that Milky-Way-sized “wName RA Dec. TS for Position | Pivot Flux Powerdaw | Fouy - . o .
galaxies harbor a population of unmerged dark matter(DM) subhalos. | | E210GeV | uncertainty | energy | alpivolenergy | index | (95%cl) s s g
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These subhalos could shine in gamma rays and be eventually detected IN  —saiijoemwagiino | 1423345 | 411833 T By 039 R T . R P YT T T ol
gamma-ray surveys as unidentified sources. We search for very-high- — 3FHL19152.13237 | 2888182 | -13.3916 23 3.0 62.8 21409 1504 | =35 < 10 2 10 e
energy (VHE, E>100 GeV) gamma-ray emission using H.E.S.S. == [T 1901 & 26| 63 19403 185+0.1 | =67 : , : | .
observations carried out from a thorough selection of unidentified Fermi- We searched in the 3FHL Fermi/LAT catalogue of sources detected above S8 s Fermi L. 75 - -9 S 107" S oo remiuan, 7s- s | 25
LAT Objects (UFOs) as dark matter subhalo candidates. Provided that the 10 GeV and selected sources missing radio-to-X-rays counterparts. We o — - oot ] o st
dark matter mass is higher than a few hundred GeV, the emission of the present the result of studies of these sources (see Table) in the TeV band o S o o e (TeV1 o0
UFOs can be well described by dark matter annihilation models. No with H.E.S.S. observatory:. o et . . [Comemed daset 2 .
significant VHE gamma-ray emission is detected in any UFO dataset nor in .

their combination. We, therefore, derive constraints on the prOdUCt of the e The expected Signa| from WIMP annihilation is &~ 107!
velocity-weighted annihilation cross-section (oVv) by the J-factor on dark p ,f i B
matter models describing the UFO emissions. Upper limits at 95% %{ET,gn} AV, Z Enj-ﬂj{aﬂ}, with J(AQ) =f f o (s(r,0))dsd<2. 5 0 0
confidence level are derived on {ov)J in W*W- and t'T annihilation channels dE, Brmpyy T dEy o 107 IR rermian 5= -9 | [-25 1090055 ——eremiar7s=-9 | -2
for the TeV dark matter particles. Focusing on thermal WIMPs, strong N . —wess.omeiu | B oag - —wess.wcro | B3
constraints on the J-factors are obtained from H.E.S.S. observations. * For W*W- and t'T annihilation channels the signal is characterised by a 2 i e I S .. S - L
Adopting model-dependent predictions from cosmological N-body  cut-off powerlaw-like spectrum with a sharp cutoff at mpu. The strength of
SlmU|.at|OnS on the J-factor distribution function for Mllky Way (MW)'Slzed the Signal IS determined by the prOdUCt of VeIOCity-averaged annihilation e Non-detection of the Signa| from UFOs with H.E.S.S. in the TeV band
galaX!eS, Only <0.3 TeV _mQSS dark matter models marglna”y allow to cross-section and J-factor of the Clump. GeV/TeV observations allow allowed to direcﬂy constrain the area on {D’F}J — Mowm p|ane for which
explain observed UFO emission. direct measurement or constrainment of this factor as a function of mow. these objects can be DM subhalos.
Introduction and motivation: * Exact values of J-factors for DM subhalos are not not known, but statistics Conclusions and Discussion
* N-body computer simulations predict that MW-type galaxies harbor a of J-factors distribution is known * UFOs can renresent DM subhalos only for a limited range of WIMP
population of unmerged DM subhalos. Most massive subhalos can host _ masses and (ov)J values for W*W- and 1T annihilation channels.
dwarf spheroidal galaxies, while the rest are dark at all wavelengths. The el S ---+h_,,|“ NUsuonaio =)) at [b] > 5"
exact location of DM clumps is not known. = H""'x  Assuming that WIMPs are characterised by thermal velocity-averged
= 100 W annihilation cross-section, mpy and average J-factors can be strongly
*In case of Weakly Interacting Massive Particles (WIMP) dark matter, (pHESS colabmmaion, S constrained:
WIMPs’ self-annihilation in the subhalos can lead to the production of 100 S - ———— W*W-: mpwm: [0.2 — 6] TeV,; J :[0.6 — 20] 10%° GeV*cm™
gamma-ray emission. | —=PN(2))21) - P(N(2)) = 3) T . mowm:[0.2—-6]TeV, J:[0.7—-7]10%° GeVcm>
mn___._.,__..._.__._._._._._._._._._.T.H‘M
* Massive WIMPs (mpm > 0.1 TeV) are characterized by a hard gamma-ray - lo-1. "“*\_\  The mean expected upper limits for J-factors seen in N-body simulations
spectrum in GeV/TeV band. Without clear multiwavelength counterparts e PRl barely allow only the lowest mass mpu~0.2 TeV DM UFOs interpretation.
DM subhalos can appear as Unldentified Objects (UFOs) in all-sky 1072 S ""1'6';5' --‘“'--l-dﬂ
gamma-ray surveys, e.g. with Fermi/LAT. J (GevZem™) * Given the large uncertainties in the distribution of J-factors in N-body
* The probability for the MW-type galaxy to host 3 clumps with simulations, we argue that the H.E.S.S. model-independent limits are the
J>10%° GeV*cm= is less than 5% only relevant ones on the parameters of WIMP DM for which UFOs can

represent subhalos of WIMP DM.
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