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ATLAS upgrade for foreseen High Luminosity LHCwill require the high radiation tolerance on Pixel Detector.
The n+-in-p silicon technology is a promising candidate for the pixel upgrade, due to its radiation hardness
and cost effectiveness.
We have developed n+-in-p planar pixel sensors produced by HPK (Japan) connected by bump bonding to
the ATLAS read out chip FE-I4.
The new sensors were irradiated with 70 MeV protons at a fluence of 5× 1015 neq/cm2.
The beam tests with 4.0 GeV positron at DESY were carried out in 2013 and 2014.
From the analyses on irradiated sensors the hit efficiency under the bias rail with large offset is found to be
similar to the one without bias rail.
The reconstruction and analysis for long-staggered pixel in test beams at DESY is in progress.
In addition, reconstruction in dense particle environment is on-going for the test beam with 2.5 and 14.0 GeV
electrons at SLAC in 2014.
This talk presents these analysis summary.
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