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Introduction TALE hybrid TALE-infill project

Triggering efficiency of TALE-infill  hybrid

TALE-infill SD array
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Extension of TALE: TALE-infill
TALE FD

TALE-infill SD array 
54 SDs, 200m + 100m 
Covering 0.32 km2

TALE SD array

In m (TA CLF origin)

In m (TA CLF origin)

TALE hybrid operation status
80 SDs covering about 20 km2 
Routine operation from Oct. 2018 
Triggering condition: 
SDs of > 0.3 MIPs within +- 32us of TALE FD trigger

Nov. 2018 - Jan. 2020 

2018/11/14-2020/01/28 
 Total obs. Days = 68 

Total obs. Time = 390 hrs 

Resumed hybrid obs. In Dec. 2020
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TA SD array
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TALE FD

TA FD (MD)

Elevation: 30o-57o (higher elevation than MD) 
Azimuthal: 114o

10 FDs in the TALE station 
Refurbished HiRes FDs 
Elec.: 10 MHz 8bit FADC

TALE FD

400m spacing 40 SDs

600m spacing 40 SDs

TALE-FD : Sep. 2013 ~  
TALE-SD array :  Feb. 2018 ~  
TALE-hybrid : Sep. 2018 ~

10 FDs + 80 SDs in TA site
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TALE Spectrum compared to some recent Measurements

Figure 23: TALE cosmic rays energy spectrum plotted along with measurements by Yakutsk [50], TUNKA [51, 52], Kaskade-
Grande [53], and IceTop [54]
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TA SD 7 year (ICRC 2015)

Auger (2013) Rescaled +10%

TALE Spectrum with Spectra of TA-SD and Auger (Rescaled Energy)

Figure 24: TALE cosmic rays energy spectrum plotted along with measurements by TA using the FD’s at Black Rock and Long
Ridge sites [55], and by the TA surface detector [56], also shown is the Auger spectrum [57] with a 10% energy scaling applied
to make it agree with the TA SD flux.
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Extension of TALE: TALE-infill
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TALE + TALE-infill “hybrid” covering “knee” to “ankle”: 

＊Detailed studies of spectrum and composition  
　　　<= Hybrid observation with FDs plus SDs 

＊Anisotropy study 
　　　       <= Uniform + high statistics with SD array

Summary 
• TALE and TALE infill:  covering with FD+SD over “knee” to “ankle” 
• Routine operation of TALE hybrid for more than 2 years 
• 54 SDs will be additionally installed in the TALE site in 2022

The status of the TALE surface 
detector array and TALE infill 
project
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