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Part |l 1. The tetra -lateral structure on Diamond on
Iridium: plate 3.5 x 3.5x0.25 mm 3.

PSD2 detector uses the Diamond on Iridildol( material sensor of 3X.5x0.25 mn?. The
sensor is designed with semitransparent resistive layers obtained by implantation of A anc
microwave plasma at a potential difference e2RV. The measured surface resistances on th
front and back side areRT 0 ®H an¥ RIKhH D p , réépectively. Four metallic electrode:
are deposited in the tetrdateral configuration for the charge collection.

The detector capacitance and the average time constant grd.Z5 pF and,=145 ns,
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U-I characteristic measured at I88Bucharest. The model tested in beam contains a red LEL
3 mm diameter) mounted on the back of the diamond detector ; the right picture shows the
influence of the LED light on thedJ characteristic, with the LED curreptals a parameter. In
beam, |~ 10mA



The PSD2 detector was irradiatedBg ion beam (4.8MeV/um) at the Microprobe beam facil
at GSIDarmstadt. The reconstruction and correction are based on the following equations:

- L - L _ : —
XR:gj_l_gz XE; YR:SE_I_%XE i Koor = SXKg +1,; Yeor = SXYg +Ty (1)

where L=2.4 mm representsthe side length of the active region, defined by the central area
bordered by the collectionelectrodes The secondarycorrection of the reconstructedposition
impliesa scalingof the primary reconstructedposition by a factor S=1.2 and a translationfactor
T=-0.05mmandT~=+0.2mmonthe XandYaxesrespectively
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File: PSD2_35.dat,,%61000, ¥, =4350, HV600V, 1.1us, th¥12.8mV, 20+6 dB, sweep, LED
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Reconstructed Y position [mm]

Amplitude [fc]

Qy (fC)

File: PSP 45.dat, X, =6100Q Y;, =1120Q HV=600V, 1.1us, thr-12.8mV,20+6 dB, sweep, LED
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If Qbean¥711fC, we can evaluate:

Q=[0¢ 1.06]*Qbeam
with Qmed=0.536"Qbeam
and SDQ=0.1%3beam



Reconstructed Y position [mm]

File: PSD2_46.dat,,%44000, ¥, =6850, HV600V, 1.1us, thf12.8mV, 20+6 dB, point, LED?
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If Qbean¥711fC, we can evaluate:
Q=[0.00% 1.07]*Qbeam

with Qmed=0.594"Qbeam

and SDQ=0.19beam



2. The tetra -lateral structure on Diamond on Iridium:
plate 10 x 10 x 0.25 mm 3.

PSI3 detector usesthe Diamondon Iridium (Dol) material sensorof 10x10x0.25 mm3. The
sensorhastwo DLJayers Themeasuredsurfaceresistance®n the front andbacksideare
R=16.3 Y m Kand R, =2.76Y W , respectively Four metallic electrodesare depositedin the
tetra-lateral configurationfor the chargecollection Thedetector capacityandthe time constant
are G=17 pFand_,=282nsand47ns,respectively
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The main problem of this detector is the big difference between DLC surface resistances.
Simulations confirm that the chargesponsiviyR SLISY Ra 2y GKS | & SN
can be different compared tpulserchargeresponsivity



For the reconstruction of impact position, we use the set of formulas (1) , Wwhat6 mm
represents the side length of the active region, defined by the central area bordered by the
collection electrodes. The secondary correction of the reconstructed position implies a sca
the primary reconstructed position by=10,5~2and a translation factof,= 0.6 mm and,=
0.2 mm.
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File: PSB_18, X,,/Y,=20000500Q0 X,/Y ,=2.93mm/3.38mm, 20dB, -375V, sweep, LED
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File: PSD3_19X,,/Y,,=104000/20500, XY ,=-0.0087mm/0Omm, 20dB375V, point, LED
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and SDQ=0.08&beam
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By using concentrated elements we simulate the distributed resistance and capacitance of one axis DLC layer. ThataydRSIS)

and capacitance (CPSD) is divided in 10 resistors and 11 capacitors. The charge signal generator I3 (5pC) is comneittdlbipdimt

of the of the chain structure. By introducing a parameter L (having valueé=1[pfor values of resistors and capacitors we can simulate
the injection of charge along the chain axis.

RB represents the connection resistors to HV (or GND for the second DLC layer). CHV are the connection capacitors ¢ 8en€itiae
Amplifiers (IC1 and IC2). The ShaperAmplifier (IC3 and IC4) is of CRRC type. All Operational Amplifiers used are ideal amplifiers.
The electrical calibration implies a pulse generator EDC1 and two 1pF capacitors which generate the same charge (5pC).

The simulation program sweeps the L parameter in 11 steps (0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1) and thevBRR&IDd®: 16.3k
and 2.36k.
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The electrical calibration: the pick valu@ir@an(5)) is ~6V for
5pC We can see the independence of the output signal to
swept parameters.
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The coupling capacitor CHV is like in beam tests, 1nF: the pick Valaa(%)) is dependent
on position (L parameter) and the maximum value depends also On RPSD value (~4.8v ¢
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4. Tests for apol ar i

Remember some basics: l

DI (B4+PI (B+P+PI 0MBES P,

D = the electric induction

P = the electric polarization

P, = temporary electric polarization

P, = permanent electric polarization

U, = the electric susceptibility

¥,= vacuum permittivity = 8.85418781761E F/m
s [' M prelative permittivity; for diamond ~ 5.5

- = the electric flux

Y =i DRYIA=0s =0, + 0, the electric flux law
S

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

For intense UWisible light excitatio o
we used XLAMP XMLED oo

———>

[

Wavelength (nm)
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Figure 10: Comparison of M4 detector operation with (red triangles) or without (black 0.4
squares) red light illumination. Weak source data is at left and hot source is at right. In
both cases the red light improves and stabilizes CCE, though a slight rate dependence per-

sists.
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Figure 11: The CCE of the 5 x 10" n/cm? irradiated sensor (S132) under the hot source,
exposed to 645 nm, 4 mW /em? red light (red triangles) and in the dark (black circles). The
sensor’s CCE drops from the pumped state under the hot source, until the red light is turned
on, effecting an increase of CCE back to the pumped level. As soon as the light is removed,
the sensor depumps again.

B.Bentele J.PCumalat D. Schaeffer, S.Rlagner, G. Riley, S. Spanier,
Rate Dependence, Polarization, and Light Sensitivity of NeditratiatedscCV[Diamond Sensors,
Accepted date: 22 June 20Iuclear Inst. and Methods in Physics Research, A
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