® Monitoring radiation damage in the LHCb Silicon Tracker
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The LHCDb Silicon Tracker (ST)

-
-
=
2 o
-
T
-

The ST comprises the
tracking station upstream
of the magnet (TT) and the

|""
o i
- _;.“!l"

inner section of each of S .
the three downstream B S e
tracking stations (IT). o

Both employ p™-in-n AEA T

320 to 500 pm thick silicon Sl | || .

micro-strip sensors,
grouped into readout

. . 157.2
sectors according to their o
TThbx
' TTbv
occupancy.
TTau
TTax
: ~
top x2,, ;) Y :
B U yq Cocide ) Eﬂ — Aeonsor sector
emssssssssssmnsnnshiflunnbanafe, | | mdecsdssstvessssssssssssssss, * A :r’ H 2-sensor sector
detector - ": -
box / = : £ |g M4 — 1-sensor sector
2-sensor : f’ 3! . 2 ! =
module . | . . - | - 3-sensor sector
d-out . s | s - N
‘hybrids st S| R - K A

“esssssmssnpusansassspansnnnns’ > ¢— read-out

y y \
pottom 19.8 cm z z m . hybrids
< - 7.74 cm
125.6 cm x X 138.6 cm

Silicon sensors

The Hamburg model for silicon ageing [2]

lonising
i Silicon sensors are pn junctions
particle . P71 The change An.s = n. + n, + n, in the effective doping
| operated in reverse bias mode. , , , _
SiO, Al . o concentration can be described by three different contributions:
\ / Charged particles create h™e

bairs in a region depleted of - removal of donors and introduction of stable acceptors due
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wmw—— thermal charge carriers by to a change in the band structure: n. = n? (1 — e *) + g

means of the applied bias

. temperature-dependent annealing of defects: n, = g,de~ /7

voltage. Charges are then . temperature-dependent combination of individual defects
.| collected at the metal implant (“reverse annealing”): n, = g®[1—1/(1+ t/7,)]
.| and read out. The mobility of Defects in the silicon bulk lead to an increase in leakage current

the charge carriers depends on given by Al/V = a®, where o = ap + aqe /™ + a; log t/ .

V > 0 (bias voltage) the magnitude of Vp;4.
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2. the sensor depletion voltage, with dedicated CCE scans. - -
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