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Beam halo monitor 
 

This expression on page 5: ρ(x, x′ ) = ρ(r, θ) is not very correct mathematically. It should 
rather be something like “ρ(x, x′ )dxdx’ transforms into ρ’(r, θ)rdrdθ”. 
 
Eq. (2.1):  r^2 = β x′^2 + α^2 βx^2 > b^2 ,  seems wrong too. Correct expression might 
be found e.g. in https://en.wikipedia.org/wiki/Courant%E2%80%93Snyder_parameters 
 
The normalization integrals of the RRI and PRI expressions, i.e. the denominators, 
should have the value of 1, so definition could be simplified, right?  
 
“the long-term cleaning efficiency depends on the global radial halo distribution” 
This statement does not seem correct.  
 
Figures 2.2(a) and (c) show 2-d functions versus 1-d (e.g. RRI needs x1 and x2). A 
clarification of how x1 and x2 are chosen versus the horizontal axis x would be useful. 
Additionally, the contrast of the Gaussian (Fig. 2.2(b)) seems to be identical to the RRI 
(a), which is not the case for the q-Gaussian curves, which is puzzling. 
 
“Assuming the beam can be described by the q-Gaussian distribution, the projected 
integral measured by a high–dynamic–range profile monitor is directly proportional to 
the beam halo, up to a calibration factor that depends on q.” 
We wanted to make sure that this assumption is not imposed as we hope to have a q as 
close as possible to 1, i.e. Gaussian, in HL-LHC. 
 
“Currently, means of active halo depletion are being studied, the BHM should serve as 
an instrument initiating the ”cleaning” of the beam halo when a threshold is reached.” 
While these means are indeed being explored we believe that they are not yet ready for 
transparent operation. Instead the baseline should be to dump the beam if halo 
surpasses MP limits via an interlock. This is not stated in the document. 
 
Table 3.1:  
“0.1% to 1.1% at 4.7σnom” 
Why is the range “0.1-1.1%”  given? From the MP text it is written “The minimum 
required resolution over the range (TCP - 2 σnom, TCP) is 1 × 10^10”, which 
corresponds to 0.1%. Hence, should just 0.1% be kept? Furthermore, why is “at 
4.7σnom” written? As we can read in the text this RRI spec should apply for any TCP 
setting, i.e. for both ROIs given in the first row? 
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Table 3.1  
“Interlocking Desired | Yes / No (=monitoring only) | Warning when predefined value 
reached | No” 
We believe that the baseline should be to dump the beam when the predefined value is 
reached via an interlock. 
 
 
Table 3.1, two rows: 
“Acq. Rate [s] | for full machine | ≈ 10 (for train of 48b.) “  
“Gating and Integration| Bunch per Bunch / Trains / other | Train of 48b” 
How is this understood? Is the measurement done in 10s for only one train of 48b or for 
the full machine with results for every bunch train? In the text we can find: 
“The requested acquisition time of the BHM is on the order of tens of seconds for a 
single measurement of fully filled LHC.” 
But it is unclear if output measurement is every 48b.  
It is important to recall here that the baseline train length is 72b. Should the acquisition 
rate be specified independently of the length of the train used? 
Adding a reference to the latest baseline update could help here, e.g.: 
https://cds.cern.ch/record/2952845/files/document.pdf 
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