
Comment v9 : 

1. Introduction 

Line 9 : "The current tracker [4], composed of a pixel layer and a strip layer will be replaced 
by.." - this makes it sound like the current CMS tracker is made-up of two layers. Please re-
phrase.

Line 12 : Please also include the expected dose (TID)

Line 24 : "..Concentrator Integrated Circuit (CIC) [10] distributes clock, trigger and control 
signals .." - the CIC does not distribute cock and trigger (or any fast commands) to the PS 
front-end ASICs. That is the role of the lpGBT...

Line 27 : "with large ionization (HIP)" - perhaps replace with "from highly ionizing particles 
(HIP)"; that then also defines the acronym

Figure 1 [Caption] : " The z direction points along the beam " - Perhaps beam axis rather than 
beam would be more correct .

Figure 2 [Caption] : "Simultaneous hits (red) recorded by the MPA and SSA only form a stub if 
the hits in the SSA are within some fiducial region (blue) of the short-strip sensor, seeded by 
the location of the hit in the macro-pixel sensor" ; I am being kind of picky here but its the 
clusters (not the hits) that are usd to form the stubs. That's shown quite clearly in the data-flow 
diagram later in the text so perhaps this caption should be modified to match. Also, the cluster 
acceptance window .. is that defined as 'n-strips away from the correlated cluster'? Or is it a 
search window entered on the seed cluster? I thought it was the latter, but maybe that's only in 
the CBCs?

Line 34 : "The paper will first describe the SSA chip, two-SSA module under test and the 
experimental.." - missing article before two-SSA?


2. The Short Strip ASIC

Line 50 : "carries up to eight hits or clusters of neighbouring hits" : sorry, again my confusion 
about consistent use of hits/clusters. The SSA can transmit up-to 8 centroids per 40 MHz 
clock cycle to the MPA; and a centroid is defined as the geometric center of a strip cluster 
detected by the SSA. Perhaps the sentence can be re-phrased to clarify that this is what is 
happening. To me this would, again help the text match what is later presented in Figure.4. I 
think it would also be helpful if your sentence made it clear that any data compression 
(clutsering) on the L1 path happens in the MPA. It is kind of alluded to in the text and Figure.4 
but not explicitly stated anywhere.


3. Experimental Setup

Line 58 : "detector under test (DUT)" : Personally I've only ever seen "DUT" being used to refer 
to a device under test and not a detector under test. 


3.1 2×SSA Module


Line 69 : "Each chip’s stub data lines, intended to pass cluster locations to the MPA in the PS 
module, are instead connected to the other chip..." : I realize this isn't relevant to the paper, but 
for my own curiosity. What then happens to the centroid data from the first chip? Does this 
mean that using a 2-SSA module to study the centroid formation is only possible from the 
second chip? 

Figure 5 [Caption] : "The SSAs are bump bonded (PbSn) to the sapphire interposers through 
which are in turn bump" : this sentence doesn't sound quite right to me. 

Figure 5 [Caption] : "HV to bias the sensor is provided by the PCB" : does this mean that there 
is a component on the SSA test board that produces the -350 V? 

Line 78 : "can be tuned against an external reference to ensure a known charge is injected" : 
nowehere in the text does it explicitly state that the 52 fF capacitor in the charge injection 
circuit is per front-the end, which makes the point of this step a little un-clear. Also, if the tuning 
of the external reference was done on the module then please quote what the channel to 
channel variation in the injected charge was. 




3.2 Experimental Setup

Line 95 : " The DUT was placed in a 120 GeV proton beam with between 100 000 and 200 000 
particles per spill and was triggered by and shared a 40 MHz clock with the telescope" - 
technically aren't both the telescope planes and the DUT sent a trigger from CAPTAN when the 
scintillators? 

Line 98 : "... so that the phase between the beam and telescope clocks remains fixed.." : I 
don't think that this sentence clearly described the motivation behind obtaining a 40 MHz clock 
derived from the accelerator clock. My understanding is that the point of using a 40 MHz clock 
(which is actually used by the FC7 to produce a 320 MHz clock for the SSA; the SSA uses the 
320 MHz clock and the incoming T1 stream to generate the on-chip 40 MHz used for sampling) 
is to ensure that the phase between the sampling clock in the SSA and the incoming particles 
is fixed. If the FC7 was designed to run on 53 MHz then there would be no need to divide the 
accelerator clock by anything; but its not. Thinking about it, perhaps its better to move this 
sentence (and add the necessary explanation) to the following section? 


3.3 Data Acquisition 

I now realize that at no point in the text has the interface card been described. Perhaps its 
worth adding a short description here? 


Line 106 : "Fifteen of these lines are for the cluster centroids which are sent at each 40 MHz 
clock cycle" : I thought there were 8 centroid lines per SSA; so wouldn't that make sixteen? If 
the interface card required some of these to be not connected then please explicitly state that. 
I realize this is a detail that might only be picked up by those familiar with the OT readout 
chains but its worth pointing out since earlier in the text you also mention that each chip can 
send up-to 8 clusters to an MPA. Also, I am now confused by the previous statemtent in Line 
69 describing what happens to the centroid lines from each chip. Please clarify. 

Line 112 : "Both the DUT and the telescope are read out using the ”Off the Shelf” data-
acquisition program" : I thought I mentioned this in a previous draft; but perhaps I forgot. 
Please re-phrase this to clarify that OTSDAQ is not used to readout the 2-SSA module. I am 
not sure what is done for the telescope, but I know for a fact that the readout of all OT 
prototypes is done by the Ph2ACF. OTSDAQ is responsible for controlling the start/stop signals 
that are sent to the Ph2ACF, but the complete readout chain (SW+FW) is using tools developed 
by the CMS-DAQ group. 


4. Simulations 

Equation 1 : is possible to make sure that the {N} appearing here matches the {N} that is in the 
text?

Line 120 : "The noise {N} is sampled from a gaussian with width 830 electrons" : I find this 
confusing : is this just a typo and should instead be describing the mean of this gaussian? I 
would have assumed that the noise would be sampled from a gaussian distribution whose 
mean corresponds to the mean noise measured on the module, and whose width is 
proportional to the RMS in the noise measured across all channels in the module? Can you 
please clarify why that isn't the case? 

Table 1 : can you please clarify where the errors in the fit parameters come from? 


5.2 Alignment 

Line 141 : ".. or which passed through the DUT without registering a hit " : In my opinion this is 
no longer alignment but an actual part of the data analysis later. To me the point of the 
alignment is to ensure that you have a good description of where the track is pointing to on the 
DUT; to then ensure that any subsequent analyses that involve efficiencies are meaningul. 




5.3 Timing efficiency 

In your response to my previous round of comments you explain that you would prefer to only 
show results after the full alignment; which I totally understand. However, you also say that you 
do not have the plot I asked for but in the text you refer to the online calculation of the working 
point. So I assume there must be a log somewhere with this information? The reason I am 
insisting is that it might help show the importance of selecting the working point with full 
tracking rather than just a crude estimate of the efficiency. Also, I understand that the shape of 
the curve is still not well understood, but I think being clear about that in the text is preferable 
to presenting the plot as is with no explanation at all. 


Line 167 : " This trigger signal is provided by the beam telescope" : I think that both the DUT + 
the telescope receive a trigger from the scintillator. 

Line 168- Line173 : "Since the processing and distribution of the trigger.....of the timing offset" : 
The way that the text now reads seems to imply that what you show in Figure 9. is somehow 
related to the latency; whereas the data shown in 9. is on data collected for a fixed latency. 
Please modify the text to make sure that this distinction is clear.

 


5.4 Efficiency and cluster size 

Figure 12 : My understanding is that the SSA can indicate up-to 24 clusters with at least one 
strip that has passed the second threshold; and that the HIP flag indicates that at least one 
strip in that cluster has passed the second threshold : 

"The HIP flag generation consists in a fast hit clustering followed by a detection logic able to 
verify if the high ionizing particle threshold was passed for at least one strip within each 
cluster"

So I am not sure that its clear to me that the two threshold are completely independent as you 
state in your comments; but I might be wrong there! Can you please clarify? In addition, if its 
the case that the HIP flag only indicated that one of the strips in clusters has passed the 
second threshold then I think I need some more explanation for how the 'efficiency' shown 
here is calculated for multi-strip clusters. 


Line 189 : "pointing towards the sensor", can you please be more precise in how you define 
this? 

Line 200 : "A decent qualitative description can be reached based on this simplified model.." : 
do you have any explanation for why the model seems to systematically overestimate the 
efficiency at higher thresholds? And underestimate the fraction of 1-strip clusters at low 
threshold (seems to do a better job of this at 0 degrees compared to to other angles)? Can 
these two deviations from the data be related and help improve the model? Or point to what 
physical effects can be included to improve the model itself?

Figure 11 : If I zoom in on the plot it seems like the points in green (13°) seem to be trending 
down at low thresholds? If that is the case then why is that happening?  


5.5. 

Line 212 : " The resolutions of the telescope (modelled s a Gaussian distribution) is extracted 
from the simple model by being fit for simultaneously across all angles" : please clarify, I don't 
really understand this sentence as written here.



