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The H.E.S.S. experiment

= H.E.S.S. phase | = H.E.S.S. phase |l
= four 12m telescopes = four 12m telescopes
* FoV 5 deg = one 28m telescope (FoV 3.5 deg)
= energy threshold 100 GeV = energy threshold O(30 GeV)
= angular resolution < 0.1 deg = angular resolution from 0.4 deg to

less than 0.1 deg

H.E.S.S. phase | H.E.S.S. phase Il
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The H.E.S.S. experiment

—_ z;II experi‘ments = HE.S.S. phase |
MO T e = more than 10000 hours
120 VERITAS of data

= discovered over 80
new VHE gamma ray
sources

» published over 100
scientific papers, plus
numerous conference
contributions
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H.E.S.S. | Highlights:
The Galactic Plane Scan

Pre-trials significance map,
correlation radius 0.1°

Blue-red transition corresponds
to ~50 post trial

= Blue lines: H.E.S.S. horizons for |
1 OA) and 100/0 Crab o Galacti;i;;e‘;;‘er‘..‘ / 7 ®
= Dots: H.E.S.S. Galactic sources & NWA\RLAY
* Red: PWNe e N =]
- iji713.z?3;§9%:0" .:,?/. °"':f'ﬂ = ¢
= Black: other sources S
—I10 —|5 Galactii)x (kpc) IS 1|0
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H.E.S.S. | Highlights: T4 H —

A selection g A

= Diffuse emission E ;%Hﬁ i #HWHMM Hw HﬁH#mHﬁWm i m m |
= after subtraction of sources 2 ;—J[H#H | H HHHW}

Galactic center SCTNE N R L R S
= (Aion Viana 1D282)
Extreme SNR .
» HESS J1640: The brightest | o

» (deg)

HESS J1745-290 1

(Stefan Ohm, ID115) _
m G349.7+0.2: The farthest Bl PRELIMINARY  HESSJ1745-303
= Population studies o * ° z P
« Pulsar wind nebulae population = i == gE ]
= AGN limits i
" many more |
\]
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H.E.S.S. I

CT3 CT2
O _0O
= Operation of the first mixed system of O CT5
Cherenkov telescopes O O
CT4 CT1
= Trigger
= all configurations simultaneously
@ ‘e o
o O O O O O
CT5 mono CT5+=21CT14 >22CT14
65% 30% 5%
= Analysis

= CT5 mono: presented here

= full H.E.S.S. array analysis under study
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Single telescope reconstruction

Template (model) based photon
reconstruction

= Adapted from de Naurois et al
APh 32, 231 (2009)

Standard analysis

= optimized for source
observations

PSR/GRB analysis
= optimized for low E detections 4.

30

0

Template (MC) based photon
reconstruction

= |ImPACT, Dan Parsons, ID215

camera event fit
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Collection area
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= Systematics at low energies under study
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Energy Bias

Energy and angular resolution

Energy resolution Angular resolution

Standard analysis

30% 0.2 deg

Pulsar/GRB analysis

30% - 40% 0.3-0.4 deg

Energy bias Angular resolution
0.7 — 0.5F
- CT5 (standard analysis) = = L. CT5 (standard analysis)
- S 045~ H.E.S.S. Preliminary
0.6 = CT5 (pulsar/GRB analysis) E = CT5 (pulsar/GRB analysis)
= s 04
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Sensitivity

: — 106 =
" Standard anaIySIS % 10 S ° CT5 (standard analysis)
: S
= 50in 100 h '; 107 = ~ v CT5 (pulsar analysis)
N =~
= 5% background g - ~ o CT1-4 (standard analysis)
. -~ 8| v
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E N ~ v ~0 ~—
. 2 10° ™~ v > ~
= Pulsar analysis A o N ~
Q -10
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The Crab with CT5

£ 24° 3500

'Ea H.E.S.S. Preliminary - Crab Nebula 16.7 live hours

58 Sianificance ma 3000— ON=15883 OFF=30923 (0:=9.56)

a 3230 9 P - 12650.0 v, 6=145.2 S/B=3.9 (Single OFF: 6=95.2)

25001~ 12,59 +- 0.13 y/mn

2000
22°
1500

H.E.S.S. Preliminary

oo 1000

IIIII

500
o:l 1 i 1 | | I | | ) | | | I | ) |r:ul I‘:-I‘Flll I—T‘-I.‘TI T‘.I““Tl 111 ITTLI 11
05"40™00° 05"35™00° 05"30™00° 0 005 01 015 02 025 03 035 04 0.;15 0.5
Right Ascension (J2000) 6? (deg’)
= <zenith> = 48 deg
= Standard analysis
= photon rate = 12.6 £ 0.1 y/mn
. MC eXpeCtatlon = 13 Y/mn 40?,,‘ H.E.S.S. Preliminary

0 2 4 6

8

P I AR AP
10 12 14 16 18

Time [hour]

QQQ Christian Stegmann . H.E.S.S. Highlights . APP14/TeVPA . 23.6.2014

H.E.s.S\J

12



Declination
(J?.OOO)

AGN seen with CT5

H.E.S.S. Il
Excess map
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The Galactic Centre with CT5

= The Galactic Centre isone
of the most complicated E— H.E.S.S. Preliminary
regions Significance map

= Observation and analysis
= Life time 68.8 h
= Signal with 25 o
= extended emission

= Background needs to be

further studied
1. 1 05 0 05 -1 15 -2
| (deg)
\]
QQQ Christian Stegmann . H.E.S.S. Highlights . APP14/TeVPA . 23.6.2014 14



The Vela pulsar Fermi-LAT, arXiv:1002.4050

Mw.o2 GeV

= Observation
= |ifetime 20 h
= <zenith angle> 27 deg — 35 deg

>20.0 GeV

| | Ii:llllllllllll| |1 II|I III|
e

= PSR analysis
= optimized cuts for low energies

= Data samples
10 h

|IIII|IIIIﬁ III|III|2I IIII|IIIIFIII]|III|I

3h

AT AT 1

data Sample 1 data Sample 2 %9 02 04 o5 TS r;u;;ﬁ;hase 12 12 16 18
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The Vela pulsar seen with CT5

data sample 2

350 4 E.S.S. e
L .. *&/NDF = 315.9/100 (10.10)
38000 :— Prellmlnary Ny = 6059 = 640; LiMa = 9.50
37500—
£ [
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35500
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Phase

= a priori significance = 8 o (data sample 2 — data sample 1 (10h))
= N = 6059 = 640

EeXCesSS

QQQ Christian Stegmann . H.E.S.S. Highlights . APP14/TeVPA . 23.6.2014 16
H.E.s.S\]



The Vela pulsar seen with CT5

Energy distribution

38500
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= Pulsar physics (not only Vela)

1 L 1 L 1 L 1 L 1 L 1 ‘ L 1 Il ‘ 1 Il Il | L 11
. 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Phase Reconstructed Energy [TeV]

= what is the spectrum above 20 GeV?

= constraining the cut-off?
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The Vela pulsar spectrum
HE.S.S. i
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The Vela pulsar seen with CT5
Energy distribution

Entries = 3638348

38500

__ H-E-S-S- H=159.29 (11.00) %\ E . .
- P I. R X/NDF = 315.9/100 (10.10) 51200j HESS Pre||m|nary
38000_— re Imlnary Neco = 6058 = 640; LiMa = 9.50 \8;1000 :_
37500/ — 3 80| + H’ <E> =40 GeV
C — —
o) C C
@ 37000— 600 [— +
c - C
3 = 400 —
O 36500 -
20— 4
36000 Ky RS T - b | + JEBUNE i JE UG
B S Tt P e
35500 200 [—
C L] | | | \
0 002 004 006

1 L 1 L 1 L 1 L 1 L 1 ‘ L 1 Il ‘ 1 Il Il | L 11
. 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Phase Reconstructed Energy [TeV]

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

= For H.E.S.S. |l
= calibration source at the threshold in standard observation mode
= well prepared for GRB search
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Transients with H.E.S.S. |l

= . — — CT5(GRB analysis, ~ 20 GeV
> 10"~ H.E.S.S. Preliminary (BRB analysts, =20 GeV)
= SN — — — CT5 (GRB analysis, ~ 50 GeV)
7 -2 N _ is. ~
~ 10 = CT5 (GRB analysis, ~ 80 GeV)
= aF — —  Fermi-LAT (~ 25 GeV)
L2 107 = .
1\_ E — — — Fermi-LAT (~ 40 GeV)
; 10* = Fermi-LAT (~ 75 GeV)
2 1055
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Transients with H.E.S.S. |l

= = Lo — — CT5 (GRB analysis, ~ 20 GeV)
2 107~ H.E.S.S.Preliminary | - - - c75(GRB analysis, ~ 50 GeV)
- SN ——— CT5 (GRB analysis, ~ 80 GeV)
? 402 N Fermi-LAT (~ 25 GeV)
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Summary

= HE.S.S. llis

= continuing to contribute to our understanding of the high-energy Universe
= measuring point sources and extended sources
= filling the gap between Fermi-LAT and IACTs

= Exciting times ahead
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