00.20.40.60.811.200.511.522.533.54 n - 5 0 m n - 1 0 0 m n - 1 5 0 m

EfficiencyThreshold [fC]( a )

1 0 - 6 1 0 - 5 1 0 - 4 1 0 - 3 1 0 - 2 1 0 - 1 1 0 000.511.522.533.54

O c c u p a n c y Threshold [fC]( b ) 0

Fig. 5 (a) Efficiency and (b) occupancy as a function of threshold forthe normal incident pions. The data were collected for the n-side ofthe irradiated LBIC-DUT at y=4.2cm and at a bias voltage of 120V.Responses of three pitches are shown: 50m (circle), 100m (cross), and150m (diamond).

1 0 - 6 1 0 - 5 1 0 - 4 1 0 - 3 1 0 - 2 1 0 - 1 1 0 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m 0.90.920.940.960.981

O c c u p a n c y Efficiency

Fig. 6 Efficiency vs. noise occupancy in the irradiated LBIC-DUT aty=4.2cm and at a bias voltage of 120V in the n-side: 50m (circle),100m (cross), 150m (diamond).

00.20.40.60.811.22 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m p - 5 0 m p - 1 0 0 m

Efficiency (at 1fC)Bias voltage [V]( a )

00.511.522.533.5402 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0

Median pulse height [fC]Bias voltage [V]0( b )

Fig. 7 (a) Efficiency at a threshold of 1fC and (b) the median pulseheight distribution as a function of bias voltage for the normalincident pions. The data was collected for the irradiated LBIC-DUTat y=4.2cm: 50m (circle), 100m (cross), 150m (diamond) in the n-side;50m (square) and 100m (triangle) in the p-side.

00.20.40.60.8101 0 2 0 3 0 4 0 5 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m

Efficiciency (at 1fC)Angle [deg]( a ) Non-irrad detectorVbias=100V p - 5 0 m p - 1 0 0 m

Efficiciency (at 1fC)Angle [deg]

Efficiency (at 1fC)( b )

Fig. 8 Angular dependence of the efficiency at the threshold of 1fCfor the non-irradiated LBIC-DUT at a bias voltage of 100V: (a) in then-side: 50m (circle), 100m (cross), 150m (diamond) pitches; (b) in thep-side: 50m (circle), 100m (cross) pitches.

00.20.40.60.8101 0 2 0 3 0 4 0 5 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m

Efficiciency (at 1fC)Angle [deg]( a ) y=4.2cmVbias=120V p - 5 0 m p - 1 0 0 m

Efficiciency (at 1fC)Angle [deg]

Efficiency (at 1fC)( b )

Fig. 9 Angular dependence of the efficiency at the threshold of 1fCfor the irradiated LBIC-DUT at a bias voltage of 120V at y=4.2cm:(a) in the n-side: 50m (circle), 100m (cross), 150m (diamond) pitches;(b) in the p-side: 50m (circle), 100m (cross) pitches.

00.511.522.533.5401 0 2 0 3 0 4 0 5 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m

Median Pulse Height [fC]Angle [deg]y=4.2cmVbias=120V( a ) p - 5 0 m p - 1 0 0 m

Median Pulse Height [fC]Angle [deg]y=4.2cmVbias=120V

Median Pulse Height [fC]0( b )

Fig. 10 Angular dependence of the median pulse height of theirradiated LBIC-DUT at the bias voltage of 120V at y=4.2cm: (a) inthe n-side: 50m (circle), 100m (cross), 150m (diamond) pitches; (b) inthe p-side: 50m (circle), 100m (cross) pitches.

01 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 01 0 2 0 3 0 4 0 5 0 n - 5 0 m n - 1 0 0 m n - 1 5 0 m p - 5 0 m p - 1 0 0 m

Resolution [mm]Angle [deg]( a ) Non-irradiated detector

Resolution [mm]Angle [deg]( b ) y=4.2cmVbias=120V0

Resolution [mm]

Fig. 11 Spatial resolutions at the threshold of 1fC: (a) the non-irradiated LBIC-DUT at a bias voltage of 100V, 50m (circle), 100m(cross), 150m (diamond) pitches in the n-side, 50m (filled circle),100m (filled square) in the p-side; and (b) the irradiated LBIC-DUTat a bias voltage of 120V and at y=4.2cm, the same designations forthe pitches and the marks.

00.20.40.60.811.21 0 - 5 1 0 - 4 1 0 - 3 1 0 - 2 1 0 - 1 1 0 01 0 100.511.522.533.54

Efficiency

Occupancy

Efficiency

OccupancyThreshold [fC]

Fig. 13 Efficiency(circle) and noise occupancy(cross) distributionsof the 100*m case in the n-side of the irradiated detector as a functionof the threshold at y=4.2cm and at a bias voltage of 120V for thenormal incident pions.

00.511.522.533.5400.511.52

Median pulse height [fC]x [strip]y=4.2cmVbias=120V

Fig. 14 Local median pulse height distribution in one pitch of the100*m case in the n-side of the irradiated detector at y=4.2cm at abias voltage of 120V for the normal incident pions.

1 0 1 5 2 0 2 5 3 0 3 5 4 0 00.511.522.533.54 n - 1 0 0 * m n - 5 0 m n - 1 0 0 m

Resolution [mm]Threshold [fC]

Fig. 15 Spatial resolutions as a function of threshold of the floating-intermediate-readout 100*m case(circle), the no-intermediate50m(cross), and the 100m (diamond) in the n-side of the irradiateddetector at y=4.2cm and at 120V for the normal incident pions.

0.80.850.90.9511.0501 0 2 0 3 0 4 0 5 0

0.6fC

1 f C

EfficiencyAngle [deg]( a )

051 0 1 5 2 0 2 5 3 0 01 0 2 0 3 0 4 0 5 0

Resolution [mm]Angle [deg]( b ) 0

Fig. 16 (a) Efficiencies and (b) spatial resolutions as a function ofincident angles for two thresholds: 0.6 fC(circle) and 1.0 fC(cross), inthe 100*m configuration.

00.10.20.30.40.50.60.7- 1 0 - 5 051 0

Multi-strip hit fraction

Angle [deg](a) B=0T

00.10.20.30.40.50.60.700.10.20.30.40.50.60.7- 8 - 3 271 2

Angle [deg](b) B=1T 0

M u l t i - h i t f r a c t i o n

Fig. 18 Multi-strip hit fraction as a function of the f-angles: (a)

B=0T, (b)

B=1T; n-side (circle/solid line), p-side (cross/dashed line).The minimum was obtained by fitting a hyperbolic function to thedata (overlaid curves).