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Аннотация: We present physical motivations and advantages of the new gamma-observatory TAIGA (Tunka Advanced Instrument for 

cosmic ray physics and gamma-ray astronomy). TAIGA will be located in the Tunka valley, 50 km to the west of Lake Baikal, at the same 

place as the integrating air Cherenkov detector for cosmic rays Tunka-133. The TAIGA array is a complex, hybrid detector for ground-

based gamma-ray astronomy for energies from a few TeV to several PeV as well as for cosmic ray studies from 100 TeV to several EeV. 

The array will consist of a wide angle Cherenkov array – TAIGA-HiSCORE with 5 km2 area, a net of 16 IACT telescopes (with FOV of 

about 9.72° � 9.72°) as well as muon and other detectors. We present the current status of the array construction. 
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Аннотация: The new TAIGA-HiSCORE non-imaging Cherenkov array aims to detect air showers induced by gamma rays above 30 TeV 

and to study cosmic rays above 100 TeV. TAIGA-HiSCORE is made of integrating air Cherenkov detector stations with a wide field of 

view (0.6 sr), placed at a distance of about 100 m. They cover an area of initially ∼0.25 km2 (prototype array), and of ∼5 km2 at the final 

phase of the experiment. Each station includes 4 PMTs with 20 or 25 cm diameter, equipped with light guides shaped as Winstone cones. 

We describe the design, specifications of the read-out, DAQ and control and monitoring systems of the array. The present 28 detector 

stations of the TAIGA-HiSCORE engineering setup are in operation since September 2015. 
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Аннотация: The radio technique is a promising method for detection of cosmic-ray air showers of energies around 100 PeV and higher 

with an array of radio antennas. Since the amplitude of the radio signal can be measured absolutely and increases with the shower energy, 

radio measurements can be used to determine the air-shower energy on an absolute scale. We show that calibrated measurements of radio 

detectors operated in coincidence with host experiments measuring air showers based on other techniques can be used for comparing the 

energy scales of these host experiments. Using two approaches, first via direct amplitude measurements, and second via comparison of 

measurements with air shower simulations, we compare the energy scales of the air-shower experiments Tunka-133 and KASCADE-

Grande, using their radio extensions, Tunka-Rex and LOPES, respectively. Due to the consistent amplitude calibration for Tunka-Rex and 

LOPES achieved by using the same reference source, this comparison reaches an accuracy of approximately 10% – limited by some 

shortcomings of LOPES, which was a prototype experiment for the digital radio technique for air showers. In particular we show that the 

energy scales of cosmic-ray measurements by the independently calibrated experiments KASCADE-Grande and Tunka-133 are consistent 

with each other on this level. 
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The investigation of energy spectrum and mass composition of primary cosmic rays in the energy range 1016 –1018 eV and the search for 

diffuse cosmic gamma rays are of the great interest for understanding mechanisms and nature of high-energy particle sources, the problem of 

great importance in modern astrophysics. Tunka-Grande scintillator array is a part of the experimental complex TAIGA (Tunka Advanced 

Instrument for Cosmic Ray and Gamma Astronomy) which is located in the Tunka Valley, about 50 km from Lake Baikal. The purpose of this 

array is the study of diffuse gamma rays and cosmic rays of ultra-high energies by detecting extensive air showers. We describe the design, 

specifications of the read-out, data acquisition (DAQ) and control systems of the array. 
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Cherenkov light. In this hybrid mode of operation, the atmospheric Cherenkov telescopes can operate in the mono-mode, and the distance 

between them can be increased to 800–1000 m, which makes it possible to construct an array with an area of 5 km^2 and more at relatively 

low cost and in a short time. By 2019, the first stage of the gamma observatory with an area of 1 km2 will be constructed; its expected integral 

sensitivity for detecting the gamma radiation with an energy of 100 TeV at observation of the source for 300 hours will be approximately 

2.5×10^{–13} TeV cm^{–2}s^{–1}. 
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Аннотация: The Tunka Radio Extention (Tunka-Rex) is an array of radio antennas located at the TAIGA (Tunka Advanced Instrument 

for Cosmic Ray Physics and Gamma Astronomy) facility. The array occupies an area of approximately 3 km2 and contains 63 antennas. 

The results from the first two seasons of TunkaRex operation (2012–2014) and antenna array modernization (2015–2016) are presented. 
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Аннотация: The design for the TAIGA-HiSCORE array, a part of the TAIGA Gamma Ray Observatory, is considered. The observatory 

is being constructed in the Tunka Valley, 50 km from Lake Baikal. Preliminary results obtained using the first 28 optical stations of the 

array are presented. 
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Аннотация: The Tunka-Grande scintillation array is described. The first results from its operation are presented. The prospects for 

studying primary cosmic rays in the energy range of 10^16 to 10^18 eV during simultaneous registration of the Cherenkov and charged 

particle components along with radio emissions from extensive air showers are discussed. 
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measurement of the EAS maximum depth (Xmax) with an accuracy of about 30 g/cm2 . Further mass composition analyses at the highest 

energies (1017 – 1018 eV) will be based on the comparison of primary energy measured by the radio method and the densities of charged 

particles measured by shielded and unshielded detectors. The high duty cycle of the common operation of the new scintillation array 

(Tunka-Grande) and the radio extension of the experiment (Tunka-REX) will provide a high statistics of events 

 

Вклад Астрофизического комплекса МГУ-ИГУ в достижение научного результата - определяющий. 

 

 

16.   The TAIGA experiment: from cosmic ray to gamma-rayastronomy in the Tunka valley 
 Информация о цитировании статьи получена из Scopus, Web of Science   

Статья опубликована в журнале из списка Web of Science и/или Scopus 

Авторы: Budnev N., Astapov I., Bezyazeekov P., Bogdanov A., Boreyko V.,Büker M., Brückner M., Chiavassa A., Chvalaev O., Gress 

O.Gress T,Grishin O., Dyachok A., Epimakhov S., Fedorov O., Gafarov A., Gorbunov N., Grebenyuk V., Grinuk A., Haungs A., Hiller 

R., Horns D., Huege T.,Ivanova A., (Dubna A.Kalinin, JINR), Karpov N., Kalmykov N., Kazarina Y.,Kirichkov N., Kiryuhin S., Kleifges 

M., Kokoulin R., Komponiest K.,Konstantinov A., Korosteleva E.E., Kostunin D., Kozhin V., Krömer O.,Kunnas M., Kuzmichev 

L., Lenok V., Lubsandorzhiev B., Lubsandorzhiev N., Mirgazov R., Mirzoyan R., Monkhoev R., Nachtigall R., Pakhorukov A.,Panasyuk 

https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=84981275571&origin=inward
http://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcApp=PARTNER_APP&SrcAuth=LinksAMR&KeyUT=WOS:000391490200126&DestLinkType=FullRecord&DestApp=ALL_WOS&UsrCustomerID=d5d9aa3b87cfc9d7d8c20b699bbf5bb5
https://istina.msu.ru/workers/855108/
https://istina.msu.ru/workers/3024555/
https://istina.msu.ru/workers/581949/
https://istina.msu.ru/workers/577406/
https://istina.msu.ru/workers/3023142/
https://istina.msu.ru/workers/558600/
https://istina.msu.ru/workers/1118534/
https://istina.msu.ru/workers/578435/
https://istina.msu.ru/workers/578435/
https://istina.msu.ru/workers/578435/
https://istina.msu.ru/workers/539823/
https://istina.msu.ru/workers/581951/
https://istina.msu.ru/workers/2034221/
https://istina.msu.ru/workers/92355648/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/3023145/
https://istina.msu.ru/workers/5192477/
https://istina.msu.ru/workers/5192477/
https://istina.msu.ru/workers/5192477/
https://istina.msu.ru/workers/1967309/
https://istina.msu.ru/workers/5128419/
https://istina.msu.ru/workers/615577/
https://istina.msu.ru/workers/540593/
https://istina.msu.ru/workers/19897516/
https://istina.msu.ru/workers/1449416/
https://istina.msu.ru/workers/5861572/
https://istina.msu.ru/workers/577427/
https://istina.msu.ru/workers/2737525/
https://istina.msu.ru/workers/2737525/
https://istina.msu.ru/workers/2737525/
https://istina.msu.ru/workers/465511/
https://istina.msu.ru/workers/577432/
https://istina.msu.ru/workers/1118533/
https://istina.msu.ru/workers/535166/
https://istina.msu.ru/workers/581963/
https://istina.msu.ru/journals/75027/
https://istina.msu.ru/journals/75027/
https://istina.msu.ru/publishers/72103/
http://dx.doi.org/10.1088/1742-6596/718/5/052031
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=84981232792&origin=inward
http://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcApp=PARTNER_APP&SrcAuth=LinksAMR&KeyUT=WOS:000391490200101&DestLinkType=FullRecord&DestApp=ALL_WOS&UsrCustomerID=d5d9aa3b87cfc9d7d8c20b699bbf5bb5
https://istina.msu.ru/workers/3024555/
https://istina.msu.ru/workers/11646644/
https://istina.msu.ru/workers/22988200/
https://istina.msu.ru/workers/3329411/
https://istina.msu.ru/workers/8822177/
https://istina.msu.ru/workers/598909/
https://istina.msu.ru/workers/581949/
https://istina.msu.ru/workers/385213/
https://istina.msu.ru/workers/385212/
https://istina.msu.ru/workers/385212/
https://istina.msu.ru/workers/385212/
https://istina.msu.ru/workers/1415138/
https://istina.msu.ru/workers/577406/
https://istina.msu.ru/workers/3023142/
https://istina.msu.ru/workers/9452890/
https://istina.msu.ru/workers/5139197/
https://istina.msu.ru/workers/1503742/
https://istina.msu.ru/workers/1503743/
https://istina.msu.ru/workers/5381504/
https://istina.msu.ru/workers/5128553/
https://istina.msu.ru/workers/2709996/
https://istina.msu.ru/workers/2709996/
https://istina.msu.ru/workers/2709996/
https://istina.msu.ru/workers/5128413/
https://istina.msu.ru/workers/6756216/
https://istina.msu.ru/workers/28481583/
https://istina.msu.ru/workers/28945945/
https://istina.msu.ru/workers/1288145/
https://istina.msu.ru/workers/3023143/
https://istina.msu.ru/workers/539823/
https://istina.msu.ru/workers/11970924/
https://istina.msu.ru/workers/19694132/
https://istina.msu.ru/workers/10911274/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/10911419/
https://istina.msu.ru/workers/28945946/
https://istina.msu.ru/workers/7550349/
https://istina.msu.ru/workers/2034221/
https://istina.msu.ru/workers/1415238/
https://istina.msu.ru/workers/6530918/
https://istina.msu.ru/workers/10916841/
https://istina.msu.ru/workers/5128416/
https://istina.msu.ru/workers/7530421/
https://istina.msu.ru/workers/5861570/
https://istina.msu.ru/workers/5192477/
https://istina.msu.ru/workers/1967309/
https://istina.msu.ru/workers/10911275/
https://istina.msu.ru/workers/5864434/
https://istina.msu.ru/workers/5128420/
https://istina.msu.ru/workers/5861571/
https://istina.msu.ru/workers/540593/
https://istina.msu.ru/workers/540593/


M., Pankov L., Perevalov A., Petrukhin A., Platonov V.,Poleschuk V., Popova E.G., Porelli A., Prosin V., Ptuskin V., Rubtsov G.,Pushnin 

A., Samoliga V., Satunin P., Schröder F., Semeney Yu, Silaev A.,Skurikhin A., Slucka V., Spiering C., Sveshnikova L.G., Tabolenko 

V.,Tarashansky B., Tkachenko A., Tkachev L., Tluczykont M., Voronin D.,Wischnewski R., Zagorodnikov A., Zurbanov V., Yashin I. 

Журнал: Journal of Physics: Conference Series 

ISSN 17426588, 17426596  квантиль журнала - Q3, процентиль журнала -  23%, ВАК - нет,  РИНЦ - да 

Том: 718 

Год издания: 2016 

Издательство: Institute of Physics 

Местоположение издательства: United Kingdom 

Первая страница: 052006 

DOI: 10.1088/1742-6596/718/5/052006 

Аннотация: The physical motivations and advantages of the new gamma-observatory TAIGA (Tunka Advanced Instrument for cosmic 

ray physics and Gamma Astronomy) is presented. The TAIGA array is a complex, hybrid detector for ground-based gamma-ray astronomy 

for energies from a few TeV to several PeV as well as for cosmic ray studies from 100 TeV to several EeV. The TAIGA will include the 

wide angle Cherenkov array TAIGA-HiSCORE with ~5 km2 area, a net of 16 IACT telescopes (with FOV of about 10x10 degree), muon 

detectors with a total area of up to 2000-3000 m2 and the radio array Tunka-Rex. 

 

Вклад Астрофизического комплекса МГУ-ИГУ в достижение научного результата - определяющий. 

 

 

17.   The Taiga project 

 Информация о цитировании статьи получена из Scopus, Web of Science   

Статья опубликована в журнале из списка Web of Science и/или Scopus  

Авторы: Yashin I.I., Astapov I.I., Barbashina N.S., Bogdanov A.G., Boreyko V., Budnev N.M., Büker M., Brückner11 M., Chiavassa 

A., Chvalaev O.B.,Gafarov A.V., Gorbunov N., Grebenyuk V., Gress O.A., Grinyuk A., Grishin O.G., Dyachok A.N., Epimakhov S.N., 

Eremin T.V., Horns D., Ivanova A.L.,Kalmykov N.N., Karpov N.I., Kazarina Y.A., Kindin V.V., Kirichkov N.V.,Kiryuhin S.N., Kokouli 

R.P., Kompaniets K.G., Konstantinov E.N.,Korobchenko A.V., Korosteleva E.E., Kozhin V.A., Kunnas M., Kuzmichev L.A., Lenok 

V.V., Lubsandorzhiev B.K., Lubsandorzhiev N.B., Mirgazov R.R., Mirzoyan R., Monkhoev R.D., Nachtigall R., Pakhorukov 

A.L.,Panasyuk M.I., Pankov L.V., Perevalov A.A., Petrukhin9 A.A., Platonov2 V.A., Poleschuk V.A., Popescu M., Popova E.G., Porelli 

A., Prosin V.V.,Ptuskin V.S., Rubtsov G.I., Rueger M., Rybov V.G., Samoliga V.S., Satunin P.S., Saunkin A., Savinov V.Yu, Semeney Yu 

A., Shaibonov (junior)3 B.A.,Silaev A.A., Silaev A.A., Skurikhin A.V., Slunecka M., Spiering C.,Sveshnikova L.G., Tabolenko 

V.A., Tkachenko A., Tkachev L.G. 

Журнал: Journal of Physics: Conference Series 

https://istina.msu.ru/workers/3283305/
https://istina.msu.ru/workers/8745665/
https://istina.msu.ru/workers/10911421/
https://istina.msu.ru/workers/1950788/
https://istina.msu.ru/workers/49770301/
https://istina.msu.ru/workers/1449416/
https://istina.msu.ru/workers/1223343/
https://istina.msu.ru/workers/855108/
https://istina.msu.ru/workers/5861572/
https://istina.msu.ru/workers/3545353/
https://istina.msu.ru/workers/1470798/
https://istina.msu.ru/workers/1470798/
https://istina.msu.ru/workers/1470798/
https://istina.msu.ru/workers/19694145/
https://istina.msu.ru/workers/108659952/
https://istina.msu.ru/workers/5392163/
https://istina.msu.ru/workers/577427/
https://istina.msu.ru/workers/2737525/
https://istina.msu.ru/workers/465511/
https://istina.msu.ru/workers/28719787/
https://istina.msu.ru/workers/577432/
https://istina.msu.ru/workers/535166/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/3823441/
https://istina.msu.ru/workers/12206695/
https://istina.msu.ru/workers/1503194/
https://istina.msu.ru/workers/6756101/
https://istina.msu.ru/workers/562426/
https://istina.msu.ru/workers/6756108/
https://istina.msu.ru/workers/1967307/
https://istina.msu.ru/workers/7501951/
https://istina.msu.ru/workers/538034/
https://istina.msu.ru/journals/75027/
https://istina.msu.ru/publishers/72103/
http://dx.doi.org/10.1088/1742-6596/718/5/052006
http://www.scopus.com/inward/record.url?partnerID=HzOxMe3b&scp=84964797837&origin=inward
http://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcApp=PARTNER_APP&SrcAuth=LinksAMR&KeyUT=WOS:000372460100103&DestLinkType=FullRecord&DestApp=ALL_WOS&UsrCustomerID=d5d9aa3b87cfc9d7d8c20b699bbf5bb5
https://istina.msu.ru/workers/538034/
https://istina.msu.ru/workers/10911417/
https://istina.msu.ru/workers/3329411/
https://istina.msu.ru/workers/21422597/
https://istina.msu.ru/workers/8822177/
https://istina.msu.ru/workers/21005339/
https://istina.msu.ru/workers/581949/
https://istina.msu.ru/workers/581949/
https://istina.msu.ru/workers/581949/
https://istina.msu.ru/workers/385213/
https://istina.msu.ru/workers/5139197/
https://istina.msu.ru/workers/1503742/
https://istina.msu.ru/workers/1503743/
https://istina.msu.ru/workers/3023408/
https://istina.msu.ru/workers/5381504/
https://istina.msu.ru/workers/1415138/
https://istina.msu.ru/workers/577406/
https://istina.msu.ru/workers/3023142/
https://istina.msu.ru/workers/5128413/
https://istina.msu.ru/workers/7111621/
https://istina.msu.ru/workers/539823/
https://istina.msu.ru/workers/3329331/
https://istina.msu.ru/workers/11970924/
https://istina.msu.ru/workers/10911418/
https://istina.msu.ru/workers/19694132/
https://istina.msu.ru/workers/10911274/
https://istina.msu.ru/workers/21005341/
https://istina.msu.ru/workers/21005341/
https://istina.msu.ru/workers/21005341/
https://istina.msu.ru/workers/10911420/
https://istina.msu.ru/workers/3329332/
https://istina.msu.ru/workers/2034221/
https://istina.msu.ru/workers/92355648/
https://istina.msu.ru/workers/5128416/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/7530421/
https://istina.msu.ru/workers/7530421/
https://istina.msu.ru/workers/7530421/
https://istina.msu.ru/workers/3023145/
https://istina.msu.ru/workers/5192477/
https://istina.msu.ru/workers/1967309/
https://istina.msu.ru/workers/10911275/
https://istina.msu.ru/workers/5128419/
https://istina.msu.ru/workers/5128420/
https://istina.msu.ru/workers/1416014/
https://istina.msu.ru/workers/1416014/
https://istina.msu.ru/workers/1416014/
https://istina.msu.ru/workers/540593/
https://istina.msu.ru/workers/577418/
https://istina.msu.ru/workers/1415241/
https://istina.msu.ru/workers/10911421/
https://istina.msu.ru/workers/1950788/
https://istina.msu.ru/workers/49770301/
https://istina.msu.ru/workers/19694142/
https://istina.msu.ru/workers/1449416/
https://istina.msu.ru/workers/5128424/
https://istina.msu.ru/workers/5128424/
https://istina.msu.ru/workers/5128424/
https://istina.msu.ru/workers/855108/
https://istina.msu.ru/workers/5861572/
https://istina.msu.ru/workers/3161252/
https://istina.msu.ru/workers/21005345/
https://istina.msu.ru/workers/18838712/
https://istina.msu.ru/workers/19694145/
https://istina.msu.ru/workers/108659952/
https://istina.msu.ru/workers/10911277/
https://istina.msu.ru/workers/577427/
https://istina.msu.ru/workers/577427/
https://istina.msu.ru/workers/577427/
https://istina.msu.ru/workers/21005349/
https://istina.msu.ru/workers/2737525/
https://istina.msu.ru/workers/1118530/
https://istina.msu.ru/workers/465511/
https://istina.msu.ru/workers/547910/
https://istina.msu.ru/workers/577432/
https://istina.msu.ru/workers/535166/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/10911278/
https://istina.msu.ru/workers/12268688/
https://istina.msu.ru/workers/1503194/
https://istina.msu.ru/journals/75027/


ISSN 17426588, 17426596  квантиль журнала - Q3, процентиль журнала -  23%, ВАК - нет,  РИНЦ - да 

Том: 675 

Год издания: 2016 

Издательство: Institute of Physics 

Местоположение издательства: United Kingdom 

Первая страница: 032037 

DOI: 10.1088/1742-6596/675/3/032037 

Аннотация: 20 detector to improve the rejection of background EAS protons and nuclei and a network of imaging atmospheric 

Cherenkov telescopes for gamma radiation detection. We discuss the goals and objectives of the complex features of each detector and the 

results obtained in the first stage of the HiSCORE installation 1000 TeV and charged cosmic rays with energies of 100 TeV The TAIGA 

project is aimed at solving the fundamental problems of gamma-ray astronomy and physics of ultrahigh energy cosmic rays with the help 

of the complex of detectors, located in the Tunka valley (Siberia, Russia). TAIGA includes a wide-angle large area Tunka-HiSCORE array, 

designed to detect gamma-rays of ultrahigh energies in the range 100 PeV, large area muon 

 

Вклад Астрофизического комплекса МГУ-ИГУ в достижение научного результата - определяющий. 

 

Q4 

18    Primary gamma ray selection in a hybrid timing/imaging Cherenkov array  
 Информация о цитировании статьи получена из Scopus  

Статья опубликована в журнале из списка Web of Science и/или Scopus 

Авторы: Postnikov E.B., Grinyuk A.A., Kuzmichev L.A., Sveshnikova L.G. 

Журнал: EPJ Web of Conferences     ISSN 2100014X  квантиль журнала -Q4, процентиль журнала - 14%,  Ринц - да, ВАК - нет 

Том: 145 

Год издания: 2017 

Первая страница: 19005  

Местоположение издательства: Франция 

DOI: 10.1051/epjconf/201614519005 

Аннотация: This work is a methodical study on hybrid reconstruction techniques for hybrid imaging/timing Cherenkov observations. 

This type of hybrid array is to be realized at the gamma-observatory TAIGA intended for very high energy gamma-ray astronomy (> 

30 TeV). It aims at combining the cost-effective timing-array technique with imaging telescopes. Hybrid operation of both of these 

techniques can lead to a relatively cheap way of development of a large area array. The joint approach of gamma event selection was 

investigated on both types of simulated data: the image parameters from the telescopes, and the shower parameters reconstructed from the 

timing array. The optimal set of imaging parameters and shower parameters to be combined is revealed. The cosmic ray background 

https://istina.msu.ru/publishers/72103/
http://dx.doi.org/10.1088/1742-6596/675/3/032037
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85021867549&origin=inward
https://istina.msu.ru/workers/541444/
https://istina.msu.ru/workers/5381504/
https://istina.msu.ru/workers/509524/
https://istina.msu.ru/workers/535166/
https://istina.msu.ru/journals/409349/
http://dx.doi.org/10.1051/epjconf/201614519005


suppression factor depending on distance and energy is calculated. The optimal selection technique leads to cosmic ray background 

suppression of about 2 orders of magnitude on distances up to 450 m for energies greater than 50 TeV. 
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