IACT for the TAIGA experiment

Hybrid detector for the PeVatrons
searching

Yaroslav Sagan on behalf of the TAIGA Collaboration
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Experimental challenges of TAIGA

In y-ray astronomy:

* Search for galactic PeVatrons

* VHE spectra of few known sources & absorption on
CvMB

» Diffuse emission, galactic plane, local supercluster

In cosmic rays: ST 4% 35
* Spectrum and mass composition for E ~ 1011 - 1018 e 103° 04' 02" E

In particle physics: 675m a.s.l

*  Study of possible Lorentz invariance violation
* Axion/photon possible conversion
* Pp cross-section measurement, ...
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13 new
stations (2017)
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Integral sensitivity to local sources

II'IT

10 events&5a

T T T 1T I"I‘L._ T T T TTT
1 Crab ~~._

—
Q
-
Y
|

10.1 Crab
] T . ~ _/ lce-Cubg” source
: ~no IACT — E-2 /
TAIGA h
50h

—— =

—
<
—
3
1

H.E.S.S. 50h
50h

—
[
-
(a5

CTA (50h)

. lWAAsO goicmn
10° 10’ 10° 10°
Energy , TeV



Mirror:

Davies-Cotton optic type

Focal length: 4750 mm

34 spherical mirror segments

Diameter of each segment: 60 cm

Diameter of the mirror: 4.3 m
Camera:

547 hexagonal-shaped pixels

PMT XP1911: window of DIA 15
mm

Winston cone: 30 mm input size, 15
mm output

FOV of single pixel: 0.36°

Full FOV: 9.72°
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Assembling of the second IACT
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Cherenkov camera
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: EPICS Software Toolkit (™ gjient Programs

MEDM ALH StripTool caget
CS-Studio Channel Archiver
EDM Perl epicsQt Python C#
Tcl/Tk SDDS Matlab Kryten
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10C Software

PV Database State Programs
StreamDevice AsynDriver
\F Timing Triggers Control Loops
Network Commercial | -] AreaDetector Motor Drivers
Attached Instruments Soft Glue Modbus Autosave
Devices

CA Server Application

Process Variables
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A Edit Tools Options Help Windows

Motor Controller

Motor Motor
Azimuth Altitude
Readback value: 113.23668 Deg Readback value: 40.67633 Deg

I 104.53033 Deg I 37.68772 Deg

Maximum speed: 0.10000 Deg/sec| |Maximum speed: 0.02000 Deg/sec

Speed:[  0.10000 Deg/sec | |Speed:[  0.02000 Deg/sec
Base speed: IW Base speed: IW
Accel time: Im Accel time: Im
{0} Reset status | Reset Axis | {0} Reset status | Reset Axis |

Axis Control | Expert mode | Axis Control | Expert mode |

Motor controller: - Connect | Disconnect |
0 (@) Reset Status | Reset Controller |

Telescope position (by CCD) CCD Camera

Timestamp: 015:33:19.3527 Connection: @ Connect Connect | Disconnect |
e P b ezl Exposure time: I 1.000 1.000
Azimuth: 113.2399 Altitude: 40.6781 .
Gain: I 30.000 | 30.000
FRETEEEg, © #I O—HI Acquare period: I 1.000 1.000
Images: 1 1
Guider Image mode: Continuous l Continuous

Target RA/Dec: [213.910 19.172 Trigger mode: Fixed Rate ~| Fixed Rate
Target Az/Alt: 113.239 Deg 40.677 Deg Software trigger: SW Trigger |

Guider: ()] Enable | Disable | Acquare: Start | Stop |

Camera state: Acquire Acquire

Image rate 1.00 Hz Image Count: 2222

Save iamge: Q Save config | Expert mode |




IACT DATA 2016-17 (statistics):

IACT worked: 31 days (35 RUNS)
Total time of work: 145,17 h (522551,98 sec)

Total number of the events: 547 034 865

IACT + HISCORE DATA 2016-17 (s

IACT worked:

Total time of work:

Total number of
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Conclusions

* Imaging Atmospheric Cherenkov Telescope was developed at LNP JINR and
produced at JINR workshop;

* The IACT mirrors fabrication process was developed at JINR;

* IACT was installed in the Tunka valley, assembled and commissioned, the
second is planned to be installed this summer;

* The main control, pointing and data accumulation systems were developed

and successfully tested;
* Principles of collaborative work of HiScore and IACT, and also mechanisms of
cleaning and calibration were developed;

* Test events statistics, sufficient for checking out the algorithms for cleaning
and calibration was obtained;

* The first experimental events
have been processed and they
have a good agreement with the
Hillas formalism for the UHECR
candidates.

The official page of the project:

https:/ltaiga-experiment.infoltaiga-iact
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