
Comments by Anders: 
 
Abstract: 
Answer: Abstract was modified as below: 
 
 
The CMS detector at the CERN Large Hadron Collider features as its innermost 
component a silicon pixel detector. The original pixel detector was completely replaced 
during the 2016-2017 winter technical stop. One of the goals of this Phase-1 Upgrade of 
the pixel detector was to replace the sensors in the original CMS forward pixel detector 
with new, unirradiated sensors. The new CMS forward pixel detector must survive an 
integrated luminosity of 300 𝑓𝑏!!  before being replaced again prior to the High-
Luminosity LHC era. Just as in the original construction, the Phase-1 forward pixel 
sensors were made of n+-on-n Diffusion Oxygenated Float Zone silicon and, given the 
positive experience with the sensor vendor in the original construction, the same vendor 
was chosen for the replacement sensors. This note documents the quality spot-checking 
of the new sensors, comparing our results with those provided by the vendor. 
 
Introduction: 
2-) general purpose-> main purpose (done) 
3-) Line 5: radius-> diameter (done) 
4-) Figure 1: The picture was changed with a picture of the upgraded detector. 
silicon tracker->pixel detector (Fixed). 
5-) Line 22: The paragraph was modified as suggested. We started by explaining the 
geometry and the number of channels. Then, went into the modules and ROC changes. 
6-) Line 27: layers->detector (fixed, Line 36 in the new version). 
7-)Line 30: Assembly->  to the ROCs (fixed, Line 38 in the new version). 
8-) Line 35: space was added between number and unit. (200 fb-1). 
12-) Line 36: The sentence was modified as follow (Lines 28-30 in the new version): 
During Run 2 in 2017, the instantaneous luminosity was increased to 2𝑥10!"𝑐𝑚!!𝑠!!; 
this would have led to readout inefficiencies given the buffer sizes in the original pixel 
readout chips (ROCs). 
 
9-) Line 38: “on” was removed in the new version.  
 
10-) Line 44: The sentence was modified as suggested (Lines 40-42 in the new version): 
The Phase-1 FPix silicon sensors were fabricated and tested by Stiftelsen for Industriell 
og Teknisk Forskning (SINTEF), a scientific and industrial research organization  which 
was fabricated the original FPix silicon sensors. 
11-) Line 47: “testing data” was removed in the new version. 
12-) Lines 54-56: The sentence was modified as follow (Line 51-52 in the new version): 
 
A subset of the wafers among the wafers delivered to FNAL were tested at the Silicon 
Detector center (SiDet) at FNAL. For each of the wafers that were tested, all eight 
sensors were probed.  
 



13-) Line 60: “In place the wafer”-> the wafer position (Fixed, line 57 in the new 
version). 
14-) Line 72: Six sets->five sets (fixed). 
15-) Line 90: Yes these are only the subset of the wafers. We modified the sentence as 
follow (Line 87 in version): 
We did the same test on all randomly selected wafers and found that the depletion voltage 
was almost the same for all sensors. 
 
Summary 
16-) Line 137: “expected” was removed in the new version. 
References 
17-) Line 155: Ph.D->Ph.D. (fixed). 


