
Fit Expected MM distributions - 1 1
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Fit Expected MM distributions - 2 2

Wed Aug 17 19:31:43 2022
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Fit Expected MM distributions - 3 3
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Fit Expected MM distributions - 4 4

Thu Aug 18 10:18:44 2022
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Fit Expected MM distributions - 6 5
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Fit Expected MM distributions - 6 6

Thu Aug 18 09:48:17 2022
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Detected Neutron Width and χ2/ν 7
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Fit Crystal Ball Function (Detected neutrons) 9
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Background Lineshape (Detected neutrons) 10

detMM_passdcxdcyMass2Rmincut_Pmmbin13__2
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detMM_passdcxdcyMass2Rmincut_Pmmbin13__2

Entries  15627
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detMM_passdcxdcyMass2Rmincut_Pmmbin13

 / ndf 2χ  32.35 / 11
Prob   0.000671
p0        0.004621± 0.9771 
p1         6105±  6502 
p2        0.2723± 0.8461 
p3         2.78±13.98 − 

 / ndf 2χ  32.35 / 11
Prob   0.000671
p0        0.004621± 0.9771 
p1         6105±  6502 
p2        0.2723± 0.8461 
p3         2.78±13.98 − 

 / ndf 2χ  32.35 / 11
Prob   0.000671
p0        0.004621± 0.9771 
p1         6105±  6502 
p2        0.2723± 0.8461 
p3         2.78±13.98 − 

red - CB fit blue - bckgnd fit
1 Fit the range from

MM = 0→ MM + σ with
Crystal Ball fn.

2 Using full data range subtract
fit from data ∆ = Ndata−Mfit

3 Use result to guide choice of
fitting function.

4 bckgnd =
N(MM −MM0)neλ(MM−MM0)
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Use results for mean and width from CB LE+core fits 11
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fix µ and σ, range to 1.15 GeV
Jerry Gilfoyle NDE Fitting 1 11 / 18



Fit Parameters from CB LE+core fits - 1 12

Thu Jul 14 13:07:53 2022
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fix µ and σ, range to 1.15 GeV
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Fit Parameters from CB LE+core fits - 2 13

Wed Aug 10 10:16:43 2022

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

0

2

4

6

8

10

12

14

3
10×]

-1
A

m
pl

itu
de

 [G
eV

CB+background2 
fit parameters

 

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

0

0.2

0.4

0.6

0.8

1M
ea

n

 

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

0

20

40

60

80

100

120

140

160

180

200
3−

10×

W
id

th

 

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

A
lp

ha

 

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

1

2

3

4

5

6

7

8

9

10
9

10×

n

 

0 1 2 3 4 5 6 7
 [GeV/c]

mm
p

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5ν/
2 χ

Ave = 2.0

 

fix µ and σ, range to 1.15 GeV
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Fit Parameters from CB LE+core fits - 3 14
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Fit Parameters from CB LE+core fits - 4 15
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Crystal Ball Equations 16

The Crystal Ball function is given by

f (x ;α, n, x , σ) = N exp

(
− (x − x)2

2σ2

)
, for

x − x

σ
> −α

= N · A ·
(
B − x − x
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)−n

, for
x − x
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< −α

where
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Simulated (SIDIS) Proton Results 17
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Background Lineshape (Detected neutrons) 18
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1 Fit the range
MM = 0→ MM + σ
with Crystal Ball fn.

2 Using full data range
subtract fit from data
∆ = Ndata −Mfit

3 Use result to guide
choice of fitting
function.
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