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The Hybrid TAIGA Experiment

TAIGA-HiSCORE TAIGA-IACT

Integrating air Cherenkov IACT-1: first results available
Timing array IACT-2: data taking started
2020: 89 stations IACT-3: in construction

2021: 120 stations

More info: TAIGA overview talk - N. Budnev
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TAIGA-Muon
240 m? surface and

underground particle
detectors


https://indico.desy.de/event/27991/contributions/102036/

The hybrid air Cherenkov approach
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Cost-efficient coverage of large areas
Combining strengths of both techniques
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Imaging Hybrid Mode
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Ground North Positive [m]

Point Source Gamma Simulation
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e Large distance between telescopes
e Operation mode: independent telescopes

* All events are usable
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Reconstruction ldea: Hybrid Scaled Width

Thesis of Maike Kunnas, 2017

Take reconstructed core position from timing array

Scale width by mean width at that core position

Additional possibility: take single station core position (Wertz 2019)

fraction of events
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Current Status
Data |Smuaton

HiSCORE End of 2021: 121 Stations in 4 clusters Sim_score
MC Processing ongoing

IACT 1 Operational since 2018 Adapted version of sim_telarray
Reasonable agreement

IACT 2 Operational since Feb 20 Adapted version of sim_telarray
Work in progress

IACT 3 Mount ready, camera to be installed soon -

Datasets Corsika v7.64 with IACT option:

Point Source:
Gamma 0.5 TeV-50TeV: 11M
Viewcone 35 deg:
Proton 0.65 TeV — 682 TeV: 100 M
Helium 0.7 TeV — 743 TeV: 43 M
Nitrogen 0.8 TeV—-83 TeV: 11 M
Iron0.9TeV—-96TeV: 11 M

Status: Exploring 2 IACT + HiSCORE events
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Stereo Plane Intersection

Data:
Pointing: zd 30 - 42, mean az 210
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arXiv:1511.00463

[astro-ph.IM]

Simulation:
Pointing: zd 31 deg, az 180 deg

Reconstructed Impact Stereo
1000 <

10-°

7501 .
500 4

250 - S

-250 1 -

Ground - North positive [m]
=)

=500 -

=750 A "

-1000

107

10-1

-1000 -750  -500  -250 0 250
Ground - East positive [m]

michael.blank@uni-hamburg.de

500 750 1000

11


https://arxiv.org/abs/1511.00463

Ground North Positive [m]

Stereo + HiISCORE

Hybrid event
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Ground X [m

Coincident Data Events (IACTs + HiSCORE)

Center of Gravity

Stereo Reconstruction
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Coincident Events (IACTs + HiSCORE)
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https://arxiv.org/abs/0909.0663

Summary and Outlook

* Summary:

e 2 IACTs and 89 HiSCORE stations in operation
e coincident events seen in data and simulation

e Qutlook:

2 |IACT + HiSCORE events:

e cross calibration
e systematic simulation checks

* 1 IACT + HiSCORE events (operational goal)

» Verify Hybrid Scaled Width
* Fix major axis via HISCORE core

* Single IACTs:
* Improve analysis
* Verify IACT 2
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Reconstructed Core Positions (Not coincident
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Coincident Events (IACTs + HISCORE
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Ground North Positive [m]

,Shadowing” in Impact Distribution

,Depleted’ region
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Bright region

Simulated Impact
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Stereo reconstruction method

50

* Center of Gravity c
* Point along major axis

T T T T T 0
-0.4 . . 0.2 0.4
X [Fv]

1. Get alt and az of c and
_ cosalt cosaz
2. Get unit vectors ¢; and d; for c and d in ground coordinates: | cos alt sin az
sin alt
3. Calculate plane normals via cross product n; = ¢; X E[
4, Define planes via normals and telescope positions E) n; - ()? — E)) =0
5. Intersect planesatZ=0
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0.5 m2 light collection, FoV
=().6.Sr

“Tilting” for extension of
Sky coverage

Sub-ns array-wide
time synchronization
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Mirror dish:
24.32m
4.75 m focal length
30 glass mirrors, @ 60cm
Manual facet adjustment

Camera:
560 XP1911 PMTs Jr——
15mm cathode area Second FAIGAIACT
Single pixel aperture 0.36°
Energy threshold O(TeV)

-




