
Section 1 :  
OC : possibly also one of the rendered images of the PS module design? 

Could you please include an image of what the PS module will look like? 

I think that it would be worthwhile to strengthen the introduction by including a more complete 
description of the tracker upgrade and the pT module concept. Since this is the introduction to 
your paper I think its worthwhile to spend some time introducing the reader to the concepts of 
the upgrade that we ‘take for granted’ in the upgrade community before diving into the details 
of the PS module. This draft is already a marked improvement on the original in this respect, 
but I think it can still be further improved. 

The description of the two data paths in the PS module is much better than in the original draft, 
but I think it can still be further clarified. Perhaps by simply everything that the SSA does first 
(hit detection,  cluster formation, cluster buffering) , then the role of the MPA ( hit detection, 
cluster formation, cluster buffering, stub formation, L1 data packet formation).  More in-depth 
technical details about the SSA (two thresholds, buffer depths, max trigger rates, lateral 
communication, etc.) can then be reserved for a separate section on the SSA.


OC, L4 : Please be a bit more precise with regards to how this compares to the current LHC (xx 
fluence, xx current occupancy)  

Still not precise enough, five-fold with respect to what? Either quote the absolute numbers for 
the current tracker or the specs for the upgrade 

L9 : ‘two types of modules ‘ - you only describe one in the text, and then mention 2S modules 
in the figure caption. There is no need to go into great detail about the 2S modules, but 
perhaps re-writing the first couple of sentences to be a bit more ‘generic OT’ and replace part 
of Figure 2. with a similar picture for a 2S module , and first describing the pT module concept. 
requirements for the tracker before going into the details of the PS module that are relevant for 
the paper could strengthen the introduction.

Figure 1 : ‘related 2S modules’ - related to what? Perhaps also reference one of the 2S module 
beam test papers/notes here.   


Section 2 :  
Perhaps moving the description of the DUT ( SSA description, 2xSSA mini-module etc.) could 
be moved to a separate section? 

I also realized that nowhere in the paper is there a mention of a test with beam data that 
verifies the lateral communication between the 2SSAs. I assume that’s why a mini-module with 
2SSAs rather than a single SSA was chosen for the beam test. If this wasn’t addressed in the 
data analyzed for this paper then I think its still worth mentioning something along the lines 
‘studies of the efficiency of the lateral communication were either previously shown here (x)’ or 
‘studies of the efficiency of the lateral communication will not be addressed here’ 


L29 : ‘controlled beam’ - what does ‘controlled’ refer to here? 

L32 : no reference is made to the second threshold after it is first mentioned. Please provide 
details on that if you would like to refer to it here. 

L37 OC : Please be more precise about what the size of the signal from a quarter of a MIP in a 
fully depleted strip sensor of a PS module. (If you know what the value (in electrons or fC) is expected to be 
for a fully depleted PS strip sensor then I would suggest including it here.)

L37 : I think the manual states that the 1/4 MIP is the nominal and not the minimum threshold. 

L38 : ‘.are latched with an edge sensitive circuit …’ -  it took me a while to figure out that 
‘latched’ here refers *only* to the digitization and not the sampling of the comparator output. I 
know its a minor detail but could you please add another sentence describing the sampling in 
a following sentence before mentioning the fine adjustment of the sampling phase? I think that 
could help guide the reader. 

L42 : ‘the second chip’ - perhaps better to be explicit and say MPA? 




L63 : ‘geometry’ - configuration? 

L68 : ‘readout using OTSDAQ’ - I think technically the DUT is readout by our upgrade firmware 
+ software and OTSDAQ is only used as a final wrapper around the sw that actually 
communicates with our readout firmware. There is no need to go into the technical details of 
the uDTC + Ph2ACF, but it would suffice to refer to one of the presentations/theses written on 
the topic. 

L69 : ‘In particular the online..’ - I don’t understand the context of the sentence with respect to 
the rest of the paragraph… 


Section 3 :

The explicit reference in the text to the usage of data collected at various angles and 
thresholds to extract the model parameters has been removed, however Figure.9 still shows 
that data collected at different angles was used. Can you please be explicit in the text as to 
why you chose to do that? And how the results of the model parameter extraction across the 
different data sets was performed?


OC : I still think that some kind of mathematical description of the model would be much easier 
to follow than the current written description. I see that some of the other referees have also 
made similar comments on the first draft so please consider adding this. (I would find it very helpful if 
you could add to this section an illustration which shows two strips , the different mechanisms by which charge is collected by the 
strips, and a few equations that describe how the charge collected by a given strip is expressed in the model. I know its all in the 
text, but I personally find it easier to follow the text when there is more information provided.  Also, it would be nice if you could 
show an example output of the simulation for what you expect the nominal parameters to be based on the detector that you are 
studying. This already prepares the reader for the type of plots you collect at the beam test and I thin can really help make the 
discussion in the paper much easier to follow.)


OC L73 : At this point in the paragraph I  still don’t know which data.. by the end of the 
paragraph I know that its the cluster size and the efficiency but I would personally rather know 
at the start. (Which data?)  

OC L87 : How is the noise of 830 electrons calculated .. in the first draft of the paper it was 930 
electrons and now it is 830 .. why the change? (How is the noise of the sensor determined?)


Section 4 :


OC  L104 : Please define efficiency here. (Please explain here how you will be defining the efficiency in the 
analysis.) 

A significant amount of time is spent in the section on the alignment explaining to the reader 
how useless most of these alignment parameters actually are .. but then .. nothing much is 
mentioned/shown regarding the parameters that can be constrained by minimizing the residual 
which feels a little strange. Perhaps something can be added that helps balance this out a 
little?


I think the second paragraph in section 4.3 is still a little vague. Do you have any explanation 
for the asymmetry of the shape? Was any attempt made to fit this with a model? Or compare it 
to a simulation? 


L108 : Please also define the rotation angle gamma in Figure.4 

L110 : Please refer to Figure.4 where these angles have now been defined.

L119 : ‘rotation around z’ - can you please indicate which of the three angles mentioned in 
Figure.4 this refers to.

L134 : I agree that Figure.9 shows that the efficiency is high at the threshold mentioned but it 
doesn’t give any direct indication about the noise. It might be useful to show a single plot, 



rather than refer to a figure that is used later, that overlays the noise-hit occupancy and hit-
occupancy vs. threshold for the module at this point in the text. 

L135 : ‘almost 100%’ - please be more precise as to the exact value at which you find the 
efficiency plateau. 

OC L142 : An additional sentence explaining why it is important to maximize the fraction of 
events with a cluster size greater than one would be good.  

L146 : ‘DOT’ or ‘DUT’?

L146 : if you have the data collected from the online measurements of efficiency here then 
please include a plot that shows them here. Also, can you be a bit more explicit about how 
tracks near the edges of the sensors were not properly taken into account? And explain why 
that affects the efficiency?

L150 : Please quantify rare. And .. do you know what the source of these ‘extra’ clusters in the 
collected data is? If so, please include an explanation for them.

OC L168 : Perhaps this is obvious, but do you understand why the efficiency is lower for the 
second threshold? 

Figure 10 : Was the scan of the secondary threshold not performed for the same set of 
thresholds as the primary threshold? Its hard to tell from the plot whether there are points at 
values below 15ke or not. Also, can you please mention the primary threshold used for those 
scans? What value was it fixed at? 

L175 : 14.7 um is the width of a fit to what? 

Figure 9 : I personally still find the title of the y-axis very confusing. Not all the data points there 
describe the same thing, and its a busy plot.


Section 5 :


OC This is a bit.. terse as a conclusion. Perhaps include a table that shows the properties of 
the DUT studied with the data collected at the test beam and compare those with the specs? 
Also - given that you spend quite some time describing the simulation used to analyze the data 
collected a sentence or two about its use would also be useful.



