
Abstract:  
 
..for the upgrade of the CMS Outer Tracker for the High Luminosity LHC.  
 
Need to introduce „PS-modules“ or just say modules 
 
The SSA provides… 
 
Not sure you can talk about „Level-1 trigger accept“ and „Level-1 trigger primitives“ in the abstract 
without introducing these terms. I suggest to rephrase to a more generic statement.  
 
Results from the first prototype module..  
 
 
Main text: 
 
L4: a total integrated luminosity 
 
L5: is planned to be > will be  
 
L6: Suggest to add a few lines introducing the CMS trigger system.  
 
L8: „these requirements“ now seem to refer to the sentence about the trigger system. Suggest to 
rephrase.  
 
L8: repetition of „entire“ „entirely“  
 
L9: CMS has several layers of pixels and strip detectors! 
 
L10: write at least „within a radius of 20cm from the beam“ 
 
L12: the 2.3x10^16 refer to the IT, so what you write is a bit confusing.  
 
L19: digitised by a > read out by a  
 
L20: and have been extensively described > , described in Ref.  
 
L25: this is the first time you mention that there are eight chips on each side of the module. 
Suggest to start by:  
„A module is read out by two times eight SSAs and MPSs…“  
From the sentence it is not very clear whether the CIC is for 8 or 16 SSA/MPA.  
 
Fig 3: Add description of all parts that are shown in the picture to the caption (e.g. CIC, connector, 
aux chips). \ 
 
L27: no need to stress that it is the only one. Just say: „The SSA is capable of…“ 
 
L28/29: The SSA… the MPA… 
 
L30: a sensor 
 
L33: I would argue that the measurements depend on the performance of both, sensor and 
readout chip.  
 
L34: the two-SSA module 
 



L43: L1 has not been introduced.  
 
L43-47: Suggest to split in two sentences.  
 
L56,57: What do you mean by this?  
 
L60: the trajectories are only known once you measure them with a telescope. Suggest to 
rephrase 
 
L69: above you say that the MIP threshold is 4500e. Why do you operate at 6200e?  
 
L70,71: What do you mean by this?  
 
Fig 5: … interposers which… (remove „through“) 
 
Fig 5: Split in two sentences: „… (PCB). The prototype modules has a similar configuration…“ 
 
L73: individual channels of the front-ends  
 
L76: using a known signal 
 
L77: not „on-chip“? 
   
L81: remove „Fermilab“ from the sentence. It already says „at the Fermi National Accelerator 
Laboratory“ 
 
L95: the information about the energy and the number of particles per spill should come earlier 
(after L82) 
 
L107: I stumbled on this already on L51.. not sure if the nomenclature is optimal. I would not call 
the path that is sent based on a L1 accept „L1-trigger data“, as it is not data that is used by the L1 
trigger, but offline (if I understand correctly).  
 
L110: Add a reference for Ph2ACF.  
 
 
Page 6, middle of paragraph: „….between two strips charges may diffuse…“ 
 
„.. in the adjacent strip (and subtracting it from the actual transversed strip).“ 
 
L121: „..Gaussian with a width of 830 electrons.." 
 
L122: What do you mean by "if the proton does not traverse them“? 
 
L130/131: I find this statement a bit confusing, as also the L1 hits are from the SSA.  
 
L132: Decide if you want to use consistently „electrons“ or „e-„ in the units and then use it 
everywhere.  
 
L134: as a function 
 
L175: above 6200e was „the standard threshold“? Suggest to remove „standard“ 
 
L191: remove „standard“. I now realise that by „standard“ you mean „not HIP“. Suggest to find a 
better name.  
 



L195: Why „two-strip clusters“? Any larger size clusters as well, no?  
 
L204/205: This sentence should be moved to the paragraph in the introduction where you 
describe the HIP threshold.  
 
L212: The resolution… is… 
 
L243-245: To me, this conclusion is too strong. There are many more tests needed to fully 
validate the front-end design and in particular also the Ph2 ACF DAQ system.  
 
 
 


