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• The abundance of Phosphorus (Z=15) 
is very low compared to Silicon 
(Z=14) and Sulfur (Z=16)
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• Φ! 𝑅"  is the P flux 

• 𝑁!(𝑅") are the P counts, after background subtraction and bin-to-bin migration correction

• Δ𝑅" is the bin width 

• Δ𝑇(𝑅") is the exposure time 

• 𝑨 𝑹𝒊 = 𝑨𝑴𝑪(𝑹𝒊)(𝜺𝑫𝒂𝒕𝒂/𝜺𝑴𝑪) is the Mc acceptance multiplied by data-to-Mc corrections 

interpolated between Silicon (Z=14) and Sulfur (Z=16).

Φ! 𝑅" =
𝑁!(𝑅")

Δ𝑅" 	Δ𝑇(𝑅")	𝐴(𝑅")

Flux
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Trigger
§ Physics trigger

Tof

§ β > 0.4 
§ UToF charge in «common» range

Inner Tracker + L1
§ Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ N° of inner tracker Y hits > 4

§ L1 charge asymmetry ( ⁄Z! − Z") (Z! + Z") < 0.2
§ Hit on L1 with good status
§ Inner tracker and L1 charge in «common» ranges
§ Track (IL1) in L1 fiducial volume

§ χ"# < 10 (both IL1 and INN)

§ L1 normalized residuals < 10  χ!"#$ ⋅ ndf!"# − χ!%%$ ⋅ ndf!%%

RTI default selection
§ Livetime fraction > 0.5, zenith < 40, nTrigger/nEvent > 0.98, nError > 0 
§ nError/nEvent < 0.1, alignment external layer (0,1) < 35 and (1,1) < 45

Event selection IL1

UToF charge «common» range               [Z-0.625 - 0.0225 * (Z-9), Z + 1.5 ]

Inner tracker charge «common» range  [Z-0.5, Z+0.5]

L1 charge «common» range                    [Z - (0.0585 ⋅ 𝑍!.!#+0.35), Z + (0.0334 ⋅ 𝑍!.!#+0.20)] 
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L1 charge «common» range                    [Z - (0.0585 ⋅ 𝑍!.!#+0.35), Z + (0.0334 ⋅ 𝑍!.!#+0.20)] 

ChargeRecoType = YJ

FitType = GBL

NAIA v.1.0.3

Pass8

Dataset: 19 May 2011– 6 May 2021
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Exposure time
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Counts
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Rate
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Denominator
§ Physics trigger
§ β > 0.4 
§ UToF charge in [𝑍 − 0.2	, 𝑍 + 0.2]
§ Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ N° of inner tracker Y hits > 4
§ Inner tracker charge in [𝑍 − 0.2	, 𝑍 + 0.2]
§ χ"# < 10 (Inn)
§ Track (Inn) in L1 and inner fiducial volume

Numerator
§ Denominator
§ L1 charge in «common» ranges
§ L1 charge asymmetry ( ⁄Z! − Z") (Z! + Z") < 0.2
§ Hit on L1 with good status
§ L1 normalized residuals < 10  χ$%&# ⋅ ndf$%& − χ$''# ⋅ ndf$''
§ χ"# < 10 (IL1)
§ Track (IL1) in L1 fiducial volume

L1 efficiency
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Denominator
§ Physics trigger
§ TofSt beta > 0.4
§ Unbiased hit on L1;
§ Unbiased L1 charge [Z – 0.4, Z + 0.9] 
§ Track (TofSt) inside inner tracker 
§ Track (TofSt) inside L1 
§ Track (TofSt) in inner tracker fiducial volume
§ Track (TofSt) in L1 fiducial volume
§ TofSt χ# spatial and temporal < 2
§ Upper, lower and total Tof charge [Z - 0.3, Z + 0.3]

Numerator
§ Denominator
§ Hit Pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ N° of inner tracker Y hits > 4
§ Inner tracker charge in «common» ranges
§ χ"# < 10 (Inn)

Track efficiency
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Denominator
§ Physics trigger
§ Hit pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ N° of inner tracker Y hits > 4
§ L1 charge asymmetry ( ⁄Z! − Z") (Z! + Z") < 0.2
§ Hit on L1 with good status
§ Inner tracker and L1 charge in «common» ranges
§ Track (IL1) in L1 fiducial volume
§ χ"# < 10 (both IL1 and INN)
§ L1 normalized residuals < 10  χ$%&# ⋅ ndf$%& − χ$''# ⋅ ndf$''
§ No second track above 0.2 GV

Numerator
§ Denominator
§ β > 0.4 
§ UToF charge in «common» range

Tof efficiency
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Tof efficiency
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Denominator
§ Physics trigger
§ β > 0.4 
§ UToF Charge in «common» range
§ Hit Pattern: L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ N° of Inner tracker Y hits > 4
§ L1 charge asymmetry ( ⁄Z! − Z") (Z! + Z") < 0.2
§ Hit on L1 with good status
§ Inner tracker and L1 charge in «common» ranges
§ Track (IL1) in L1 fiducial volume
§ χ"# < 10 (both IL1 and INN)
§ L1 normalized residuals < 10  χ$%&# ⋅ ndf$%& − χ$''# ⋅ ndf$''

Numerator
§ Denominator
§ Physics trigger

Trigger efficiency
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Trigger efficiency updated
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Contamination below the L1

Template selections
Layer 1

§ Hit pattern side X L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ U&LTof charge [Z - 0.5,  Z + 0.5]
§ Hit on layer 1
§ Inner tracker charge [Z – 0.3, Z + 0.3]
§ Inner tracker charge RMS < 0.07

Layer 2
§ Hit pattern side X L2 && (L3 || L4) && (L5 || L6) && (L7 || L8)
§ U&LTof charge [Z - 0.5,  Z + 0.5]
§ Inner tracker charge [Z – 0.3, Z + 0.3]
§ Inner tracker charge RMS < 0.07
§ L1 charge [Z – 0.3, Z + 0.5]
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Silicon
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• I’m introducing a shift and a 
smear parameter to match the 
differences between the L1 and 
L2

• I'm currently doing a convolution 
between the L2 signal distribution 
and a Gaussian

L1 distribution when selecting Si 
L2 Template for Si

L1 Template for P
Template fit
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Entries  48
Mean    105.5
Std Dev     307.6
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3 uniform knots, Chi2: 0.130163, BIC: 0.618223.

Silicon contamination
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Sulfur
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Sulfur contamination
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Folded Sulfur flux
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P counts and rate
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Phosphorus
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Entries  48
Mean    138.2
Std Dev     347.5
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Phosphorus contamination
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CIEMAT (Spain)

SDIAT (China) 

Phosphorus folded flux
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To do

• Unfolding

• Top of the instrument (TOI) correction (fragmentation above 
the layer 1)
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Backup
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Binning

Layer 2 template: 21 bins

Layer 1 template: 49 bins (published)

Rigidity bin: 49 bins (published)


