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H.E.S.S.

» Array of 5 Imaging Atmospheric Cherenkov Telescopes (IACT) located in Namibia.
» Four 12m telescopes (CT1-4), one 28m telescope (CT5)
» Energy range from 10s of GeV to 10s of TeV.
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in this talk

Name Compact Star
Object
RS Oph WD RG
HESS 0632 +057 ? Be
LMCP3 NS? oslil
Eta Carinae LBV + O/B/WR type
SS$433 BH A7 b
V4641 Sgr BH B Il
other BH/NS -

microquasars

jet?

no
no
no
no
yes
yes

yes

Orbital
period

454 days
317.3 days
10.3 days
~5.5yr
13 days
2.8 days

HE

yes
yes
yes

yes

some

VHE VHE variability?

yes
yes
yes
yes
yes
yes

no

yes
yes
yes
yes

no

no

?



-6°00' ¢

Declination (J2000)

RS Oph

» Recurrent nova (white dwarf - red giant accreting binary system)

» Most recent eruption in August 2021 - detected by H.E.S.S. (and

MAGIC and LST-1)

» Detected over several days — time-resolved emission!

» Hadronic scenario favored, very efficient acceleration
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H.E.S.S. Collaboration, Science 376, 77 (2022)
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HESS 0632 +057

» Deep combined exposure from VERITAS, MAGIC and H.E.S.S.

» Detected variability in gamma-ray flux with a period and amplitude
correlated to the x-ray modulation

» No correlation with optical Ha parameters of simultaneous observations l
VERITAS, MAGIC, HESS et al, ApJ 943,2021 = w0
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LMC P3

» First-ever detected extragalactic gamma-ray binary

H.E.S.S. Coll, A&A 610, L17 (2018)

— 06107
» Detection by H.E.S.S. in 2018, period of 10.3 days ; SRR - HESS.
2 05 ermi-
» Phase coverage of the initial observations was not z F frm L2
great: periodicity cannot be deduced from the H.E.S.S. = 04
dataset alone. % oaf-
» TeV emission near inferior conjuction z 0_25_
r 2.50 0 070
» Slightly eccentric orbit e = 0.40 £ 0.0/, neutron star bt I T, [ 1 1
compact object, superior and inferior conjuction at A j ’ J

0.98 and 0.24 respectively (Van Soelen et al 2019)

1.0 12 14 16 18 2.0
Orbital Phase

0-0_I 1 1 1 1 1 1 1 1
00 02 04 006 08

» New H.E.S.S. data, better binning informed by these parameters — better sampled light curve

» Led by Lalenthra Fisher
» Will be shown at the ICRC (talk)
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Eta Carinae

> One of only two colliding wind binaries known
to be gamma-ray emitters

» Two massive stars in a highly eccentric orbit

» Eta Car A: Luminous Blue Variable, M~100M

» Eta Car B: Wolf-Rayet or O-type, M~30M

» Period ~ 5.5 vyr, last periastron passage in
February 2020, previously in 2014 "

2
%
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Eta Carinae
» Detected by H.E.S.S. before and after the

HESS Coll. A&A 635, A167 (2020)

. 10
2014 periastron pasage. 59°00/00"
18
» Very difficult field, high systematic g 200 |,
uncertainties S
S 40'00" 4 g
» E.g. hotspot below the position of Eta Car g 2 &
. . .. . ) S -60°0000"
» origin of the emission likely hadronic ° 0
20'00” >
LT 40'00" -4
— 51™00s 48M00° 45M00° 42™00° 10"39™M00°
- +F . Right Ascension (J2000)
Cpn ing b
= W
? : —4— HESS:p=078-096(DSH)
mm427 —}— HESS:p=096-1.10 (DS
g + Fermi-LAT: p = 0.92 - 1.06 (Balbo et al. 2017)
o I;gzrgy(ev) o
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Eta Carinae

HESS Coll. A&A 635, A167 (2020)

Phase

» 2014 periastron was not directly observed _om om0 om A 1o b0
» NEW: The 2020 periastron passage was 5% >
observed fully. T o2
» Data now exists for a full orbit l —— s
= 0
< 02 1.0 ni
E 0.5 -
g NeW ana|y5|5’ better treatment Of nO|Se, IE : 56(|300 567|00 56é00 SGEIJOO 57600 57i00 57é00
more confidence on spectral measurement. Time (VD)

Led by Simon Steinmassl
> Will be shown at the ICRC (talk)
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SS 433

radioimage /

~0.A pc

@ v, =0.26¢

J '

Blundell & Bowler, NRAO/AUI/NSF

12/04/2023

very high accretion rate, 10-10° M
other microquasars have <10°M

continuously in super-Eddington regime

(for ~50 years)
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precessing jet
half-opening angle of 20°
162 days period

distance ~ 5.5 kpc
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SS 433

» detected by HAWC in 2018

> two hotspots consistent with the jets of SS 433

v

both consistent with a point source description

v

flux at 20 TeV reported (for both jets)

HAWC Coll. 2018
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Hadronic (11, decay) i RXTE (Safi-Harb & Petre 1999)
2| x MAGIC-HESS 95% UL (2017) &  HAWC (this work)
*  VERITAS 99% UL (2017)
1
0
-1 s= (‘I -3
-2
-3
4 @’ [}
5 -3 1 1 3 5 7 9 1 13 15

log (E, [eV])

HAWC Coll. 2018

0O 2 4 6 8 10 12 14 -1 0 X1 2 3 4 5

pre-trial significance [o] pre-trial significance [o]

-1 0 1

2 3 4 5
pre-trial significance [o]

12/04/2023

VGGRS 2023 - Laura Olivera Nieto

13

o \\\\
N



SS 433

» Detected by H.E.S.S.

> Statistical significance of /7.8
and 6.80 for east and west,
respectively.

» Emission is clearly extended

» Can do detailed study of
morphology and spectra

» Paper about to be submitted!

Galactic Latitude (J2000)

o
v
c
]

=

=
c
=

n

H.E.S.S. preliminary Q psF -

1 . " [ [ 1
40° 39°
Galactic Longitude (J2000)



SS 433

» MGRO J19208+06 is less of a problem for H.E.S.S.
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SS 433

> Spectral shape consistent with a power low, no evidence for curvature or cutoff

» Flux level consistent with the HAWC measurement at 20 TeV
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SS 433

» Emission is significantly (7.8 and

4.70 for east and west, respectively)

extended

> Ellipticity is preferred by 5.8 and

3.50 for east and west respectively

when angle is fixed to the jets

» Eastern excess is ~40 pc across

» \Western excess is ~25 pc across

1 b i Fanin g
(deg) (deg) (deg) (deg) (deg)
[pc) (pc)
east | WEE 002, 2690004, 0212004, 004002, -19
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Other microquasars

source list for archival data of microquasars study

) « ez | B | ong-time running target-of-opportunity
| RS 19154105 observation program + some dedicated
B I W0 observations have resulted on decently-
! e T sized datasets for a number of
, || e microguasars.
""" B A i B » Study of this data to provide upper limits
.- o || o arostessao on the TeV emission, both integrated and
S during flares.
: 70" 6l 50 4 3 20 1 ‘!50 340 330° ')20 3‘,0 300 290
- " ' rmin s | > Led by Sébastien Le Stum
| e i | > Will be shown at the ICRC (poster)
figure by Jean-Pierre Ernenwein 2R REEE N e
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Summary

» H.E.S.S. is able to provide detailed morphological, temporal and
spectral studies of a number of gamma-ray binaries

» Not shown here: MAXI J1820+070 (dedicated talk), LS 5039
(ongoing effort)

> Lots of new results will be shown at upcoming ICRC

> SS 433 paper about to be submitted (with more results than shown
here!)

» Stay tuned!



