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News on the limits
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Limits in the HIP/monopole search @ 8 TeV

https://cds.cern.ch/record/1704393/files/ATL-COM-PHYS-2014-538.pdf

Obtained given the following conditions:

𝛿휀 = 13%

𝑁𝑏𝑘𝑔
𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑

= 0.4

𝛿𝑁𝑏𝑘𝑔
𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑

𝑠𝑡𝑎𝑡. = 60%

𝛿𝑁𝑏𝑘𝑔
𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑

𝑠𝑦𝑠𝑡. = 40%

𝑁𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 = 0
𝛿ℒ = 2.8%

I asked them in https://cds.cern.ch/record/1704393/comments#C123040 why the upper limits equal three events

in each and every case. Shouldn’t they be [much] greater than that?
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Limits in the HIP/monopole search @ 8 TeV

Their reply in https://cds.cern.ch/record/1704393/comments#C124608 :

https://cds.cern.ch/record/1704393/comments#C124608
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RPC-trigger-efficiency correction
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• The idea is to somehow compare the turn-on curves of the single-muon trigger as a function of 𝛽 between 

data and MC;

• By applying some sort of correction to the MC curve we can make it match the data curve;

• How can we derive that correction if the single-muon trigger fires only because of the muons (at least in the 

data), but all muons have 𝛽 ≈ 1?

The idea

𝛽

휀 𝑡
𝑟
𝑖𝑔
𝑔
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The model

• Instead of obtaining those turn-on curves directly from data (something we can’t do) and MC (something we 

can’t trust), we can parameterize these with

, where

- time the signal particles take to reach the outermost RPC plane

- effective 𝛽

- distance between the IP and outermost RPC plane, 𝑟 = 10 m   → 𝜂 dependence

- time muons take to reach the outermost RPC plane

𝛽 =
𝛽𝐼𝐷 + 𝛽𝑀𝑆

2

𝐿 =
𝑟

sin 𝜃

𝑡 =
𝐿

𝛽𝑐

𝑡0 =
𝐿

𝑐

휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟
𝑑𝑎𝑡𝑎/𝑀𝐶

=
1

2
1 − 𝑒𝑟𝑓

𝑡 − 𝑡0 − Δ𝑑𝑎𝑡𝑎/𝑀𝐶

2𝜎𝑑𝑎𝑡𝑎/𝑀𝐶

Δ - peak position of the timing distribution of muons within the readout window

𝜎 - width of that timing distribution
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Where does the data/MC difference come from in the model?

• Δ and 𝜎 can be extracted from *muon* distributions in data and MC:

• these two differences (one between Δ𝑑𝑎𝑡𝑎 and Δ𝑀𝐶 and another one between 𝜎𝑑𝑎𝑡𝑎 and 𝜎𝑀𝐶) are the only 

parameters in the model responsible for any potential data/MC disagreement.

Δ = 34 ∙ 3.125 − 𝜇
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The final turn-on curves

• Now we plug everything into the and plot it as a continuous 

function of 𝛽 for a fixed value of 𝜂: 

휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟
𝑑𝑎𝑡𝑎/𝑀𝐶

=
1

2
1 − 𝑒𝑟𝑓

𝑡 − 𝑡0 − Δ𝑑𝑎𝑡𝑎/𝑀𝐶

2𝜎𝑑𝑎𝑡𝑎/𝑀𝐶
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The correction

• The ratio of gives the correction we need to

multiply the 휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟
𝑀𝐶 by;

• This only applies to MCPs, which made the RPC trigger fire. If a non-MCP object (e.g., a muon) also made 

the RPC trigger fire or any other trigger (e.g., the MET trigger) also fired in this event, the correction is set to 

1;

• This only applies to events where exactly one MCP made the single-muon trigger fire. If both of them made it 

fire within the RPC pseudorapidity range ( 𝜂 < 1.05), the correction will look like

(again, if neither of these two MCPs (or any other objects in the event) made any other trigger fire, including the 

same single-muon trigger within the TGC range)

휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟
𝑑𝑎𝑡𝑎

휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟
𝑀𝐶 =

1 − 𝑒𝑟𝑓
𝑡 − 𝑡0 − Δ𝑑𝑎𝑡𝑎

2𝜎𝑑𝑎𝑡𝑎

1 − 𝑒𝑟𝑓
𝑡 − 𝑡0 − Δ𝑀𝐶

2𝜎𝑀𝐶

= 𝜌𝑜𝑛𝑒 𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒

𝜌𝑡𝑤𝑜 𝑐𝑎𝑛𝑑𝑖𝑑𝑎𝑡𝑒𝑠 =
1 − 1 − 휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟 1

𝑑𝑎𝑡𝑎 1 − 휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟 2
𝑑𝑎𝑡𝑎

1 − 1 − 휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟 1
𝑀𝐶 1 − 휀𝑡𝑟𝑖𝑔𝑔𝑒𝑟 2

𝑀𝐶
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Correction-related uncertainties

We vary and𝑡 =
𝐿

𝛽𝑐
→

𝐿

𝛽 ±
𝛽𝐼𝐷 − 𝛽𝑀𝑆

2 𝑐
𝑡 =

𝐿

𝛽𝑐
→

𝐿

𝛽𝑐
± 𝜎𝑑𝑎𝑡𝑎

For each signal sample the maximal difference between two variation directions of the first variation was

added in quadrature with the maximal difference of the second variation. These uncertainties are negligible for

all considered MCP samples, < 0.01%.
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THANKS!


