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Fig. 1. Scheme of the experimental setup.
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* What's the meaning of "IR"? Is it one kind of light? And what's the main
difference between the red and IR laser?
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* This paper answers one question we discussed m:
once before during the group meeting, for the Eﬂ;nm
laser with larger wave length, is the absorption .:
depth longer or shorter. Could you explain a bit ~ *, 204m
more details on the physics picture about the Y el i
reason of this? i
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* The laser with larger wave length, the absorption e
depth shorter. You can see the trend in the right - T N, W it
plot. Sorry | didn't find the formula. =R Rl W W
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* Measuring with focused red laser beam is quite advantageous as it only
penetrates ~3 micrometer into silicon.

Will it create the similar environment with the high energy collision because the
beams in the high energy experiments will be more energetic?

* No. It has nothing to do with the collision energy. But we use TCT to investigate
the detector performance.
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* At the introduction, several approaches to reduce inactive edge part are
mentioned, where the one of them is the SCP method described in this paper.
"active edge" method is also mentioned as well, but what is this "active method" ?

| think 'active' is used to describe the working status. It means the edge can work
as electrode. But for SCP method, edge is passivated with Al,O;, making it
something like insulator(inactive).
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Top-TCT measurements — IR laser
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Dengfeng

* | have a small question on Figure 5. | noticed the Det 10 and Det 3 have same
distances between guide ring and sensitive area, 180 um, but if we look at the
top left plot and bottom right plot of Figure 5, we can find that the charge
collection in the gap between guard ring and sensitive is different. Do they have
any explanation on this difference?

* Sorry | don't know exactly and it's just my guess. D10 is fully depleted while D3 is
below full depletion. Or high dose irradiation made some effect on D3.



Edge-TCT measurements
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Edge-TCT measurements
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Yuhang

* |In fig.8, What is this part of 300-350um?? —<|-|Fr vV,
i <G

* Thickness of the detector strip sensor is 300um. o
But they did TCT measurement from -50~350um. || 4O
Of cource there should be nothing in -50~0um and é‘ .
300~350um. | personally think measurement in 9
these 2 range is to comfirm whether the system \
works well. BOEie

¥ i )

Fig. 6. Scheme explaining the Edge-TCT measurément.
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* In Figl0, there are some peaks at y=300um, why?

* We can easily get the conclusion that with y increasing,
current at 600ps becomes smaller in total trend from
Fig 7, due to how long the carriers take. Thickness of
the detector strip sensor is 300um. What makes a
peak at 300um may be that the carriers reach the
bottom at the time they are produced. Time is shorter
than y=280um for example. So the slope for 300um(if
they draw the curve for 300um) must steeper than
that for 280um, causing current at 600ps for 300um
larger than 280um.

300 pm




Comparison

EEE : T T T 'I T T 1 T 1 T T T T T T T T T T T T T T I T T T T
- ®=0 3
° 300 - |3 P — Full symbals: measured  —
£ | f},f“ b Empty symbals: calculated —
250 — | .{’“} b =1e14
CJ ;0 / 3
= 2005 | & .“L{ =
g £ :
ﬁ 130 Ell i f'+ j 3
3 1 __.-'" - "T | o — ::!--:: a5 4
'|I:II:I L +_r t_,-: = Fald ._'_'_...-L‘:-'.':ﬂ'i--_- :h-i55‘1'5
L F .-___;__.- 1 ___:-_ET_-_-" =
_ (A e
s0 '/ ¥ 5
g4 =
0 100 200 300 400 200 600

Bias (V)

Fig. 11. Comparison of calculated depletion depth and the depth at which initial
induced current Kt~ 600 ps) on the detector edge measured with red light laser
gets low.
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Xin

* Could you explain on Fig. 11, there are quite discrepancies between measured
and calculated depletion depth for phi = 0 and phi = 1e14, but fairly good
agreement for phi = 1e15?

* They didn't take surface charge into consideration. For these 2 cases, influence of
surface charge is important. But for irradiated case, space charge caused by
neutron is more significant than surface charge.



Conclusion

* Top-TCT measurements with focused IR laser to measure charge collection
properties near the processed edge

e Edge-TCT measurements with red light(penetration depth ~3um) to probe
electric field on the surface of SCP treated edge

» Measurements with red laser confirmed the prediction that the accumulation
of negative surface charge on the SCP processed edge due to passivation with
Al,O; would cause squeezing of equipotential lines to the top (strip) side of the
detector.

» Measurements with IR light indicate that this field distortion does not extend
far from the edge.

» The results with irradiated detectors indicate that the difference between the
electric field profile at the edge and in the detector bulk gets smaller with
increasing neutron fluence.



