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Fractional Uncertainty
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How it is done in PPFX ? — Previous SLIDE

The correlation and other data are kept in a plain database file in following ways :

The parameter file contains the input data from results of studies to make interpolations
and correlations between bins.

* For uncorrelated data, the central value and its uncertainty are provided as single values
or a list of values.

* Correlated data requires a list of central values per bin, a list of statistical errors and a
covariance matrix of the systematic errors.

 However, for these interactions : pC->m X, pC -> K X, pC-> Nucleon X the elements of
cov matrix becomes very large. Due to the many values it becomes impossible to
process.

— Soin order to introduce correlations a trick is made where 100% correlation is to use the same
random shift value per universe for all bins of a dataset.
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NA61 phase space

Transverse Momentum vs Feynman x for n*
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Split this into finer bins.

Map the NA61 phase
space onto the neutrino
energy phase space.
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Splitting up the phase space

This is the binning scheme taken into account for thin target pc->pi
interactions, and respective plots for fractional uncertainties and

correlations matrices are made.

Bin1:0.02<xf<=0.2 and 0.025<Pt<=0.15 GeV/c
Bin2:0.02<xf<=0.2 and 0.15<Pt<=0.3 GeV/c
Bin3:0.02<xf<=0.2 and 0.3<Pt<=0.6GeV/c

Bin4:0.2< xf<=0.35 and 0.02 <Pt<=0.2 GeV/c
Bin5: 0.35<xf<=0.5 and 0.02<Pt <=0.2 GeV/c

5

Bin 6: Everything else
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Focusing
region

high
energy tail

2% Fermilab



Fractional Uncertainties
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Default Case — (hnumu) near detector :
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Uncorrelated Case — (humu) near detector :
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Default Case — (humu) Far detector :
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Uncorrelated Case — (humu) Far detector :
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Covariances
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Default Case — (humu) near detector :

Covariance Matrix [ND v,][0.02 < X < 0.2;0.025<p .S 0.15 GeV/%‘g_a
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Bin Number

Covariance Matrix [ND v
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Uncorrelated Case — (humu) near detector :
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Default — Bin 1

Covariance Matrix [ND v, ][0.02 < x_<0.2; 0.025 < p, < 0.15 GeX/%%Q-s

18 —0.45

1 6 B-0006 0.0007 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0009 0.0010 0.0009 | 0 4

Bin Number

B-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0015 0.0015 0.0015 0.0015 0.0016 0.0010

1 4 P-0008 0.0010 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0014 0.0015 0.0014 0.0015 0.0015 0.0014 0.0015 0.0009

—0.35

B-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0010

1 2 B-0008 0.0010 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0010 — 0 3
=

P-0008 0.0010 0.0013 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0010

1 0 P-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0015 0.0015 0.0015 0.0015 0.0016 0.0010 0 .25

B-0008 0.0010 0.0013 0.0014 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0010

8 B-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0010 0 .2

P-0008 0.00110.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0010

6 B-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0010 0 = 1 5

B-0008 0.00110.00140.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0010

4 P-0008 0.0010 0.0013 0.0014 0.0015 0.0015 0.0015 0.0015 0.0014 0.0015 0.0014 0.0015 0.0015 0.0014 0.0015 0.0010 0 - 1

B-0007 0.0010 0.00120.0013 0.0014 0.0014 0.0014 0.0014 0.0013 0.0014 0.0013 0.0014 0.0014 0.0013 0.0014 0.0009

ok 0.05

P-0006 0.0008 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0010 0.00110.0010 0.0010 0.00110.0010 0.0011 0.0007

R R R e T R T S T

IIIIII
2 4 6 8 10 12 14 16 18 0

Bin Number

2% Fermilab
14 11/6/20 Deepika Jena



Uncorrelated — Bin 1

Covariance Matrix [ND v,][0.02 < X_ < 0.2;0.025<p + S 0.15 GeX/%; 9-3
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Default — Bin 2

Covariance Matrix [ND v,][0.02 < X (E0.2;0.15<p .S 0.3 Ge\ﬁ%19_3

-
(o]

16

Bin Number

14
12

10

- —0.45

p-0010 0.0012 0.0014 0.0016 0.0016 0.0016 0.0017 0.0016 0.0015 0.0014 0.0013 0.0013 0.0013 0.0010 0.0012 0.0013 0.0021

B-0009 0.0009 0.00110.0012 0.0012 0.0013 0.0013 0.0013 0.0012 0.00110.0010 0.0010 0.0010 0.0008 0.0010 0.00120.0013 0 4

B-0007 0.0009 0.0010 0.0011 0.0012 0.0012 0.0012 0.0012 0.0011 0.0010 0.0009 0.0009 0.0009 0.0008 0.0009 0.0010 0.0012

P-0006 0.0008 0.0009 0.0010 0.0010 0.00110.00110.0010 0.0010 0.0009 0.0008 0.0008 0.0008 0.0007 0.0008 0.0008 0.0010 0 3 5

B-0008 0.0009 0.00110.0012 0.0012 0.0013 0.0013 0.0013 0.0012 0.00110.0010 0.0010 0.0010 0.0008 0.0009 0.0010 0.0013

P-0008 0.0009 0.00110.0012 0.0013 0.0013 0.0013 0.0013 0.0012 0.00110.0010 0.0010 0.0010 0.0008 0.0009 0.0010 0.0013 — 0 3
=

P-0008 0.0009 0.00110.0013 0.0013 0.0013 0.0013 0.0013 0.0012 0.00110.0010 0.0010 0.0010 0.0008 0.0009 0.0010 0.0013

P-0008 0.0010 0.00120.0013 0.0013 0.0014 0.0014 0.0014 0.0013 0.0011 0.0011 0.0011 0.00110.0009 0.0010 0.00110.0014 0 .25

B-0009 0.00110.0013 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0013 0.0012 0.0012 0.0012 0.0010 0.0011 0.00120.0015

p-0010 0.0012 0.0014 0.0016 0.0016 0.0016 0.0017 0.0016 0.0015 0.0014 0.0013 0.0013 0.0013 0.0010 0.0012 0.0013 0.0016 0 .2

P-0010 0.0012 0.0014 0.0016 0.0016 0.0017 0.0017 0.0017 0.0015 0.0014 0.0013 0.0013 0.0013 0.0011 0.0012 0.0013 0.0017

B-0010 0.0012 0.0014 0.0016 0.0016 0.0017 0.0017 0.0016 0.0015 0.0014 0.0013 0.0013 0.0013 0.0011 0.0012 0.0013 0.0016 0 = 1 5

p-0010 0.0012 0.0014 0.0016 0.0016 0.0016 0.0016 0.0016 0.0015 0.0013 0.0013 0.0013 0.0012 0.0010 0.0012 0.0012 0.0016

B-0009 0.0012 0.0014 0.0015 0.0016 0.0016 0.0016 0.0016 0.0015 0.0013 0.0013 0.0012 0.00120.0010 0.00110.00120.0016 0 - 1

P-0008 0.0010 0.00120.0014 0.0014 0.0014 0.0014 0.0014 0.0013 0.0012 0.0011 0.0011 0.00110.0009 0.0010 0.00110.0014

C 0.05

B-0007 0.0009 0.0010 0.0012 0.0012 0.00120.0012 0.0012 0.0011 0.0010 0.0009 0.0009 0.0009 0.0008 0.0009 0.0009 0.0012

’3?06 ?.0107 IOO?OB ?0109 I0.0!=10 I0.0110 l0.0&:10 l0.0114) l().t)t:ln lOO‘OB ?0?08 ?0’03 IOOtI)(IB IOO?(IG I00t1)07 IO.OTO! IO.O?W

IIII 0
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Bin Number
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Uncorrelated — Bin 2

Covariance Matrix [ND v,][0.02 < X (E0.2;0.15<p S 0.3 GeV/%g_s

. —
¥e]
£ —0.45
3
=
£ —0.4
o

B 0.35

0.3
0.25
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0.15
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Default — Bin 3

Covariance Matrix [ND v, ][0.02 < x.<02,03<p_ <06 GeV/El)ﬁw-s

—0.45

P-0014 0.0014 0.0016 0.0018 0.0019 0.0019 0.0020 0.0020 0.0019 0.0016 0.0014 0.0012 0.0012 0.0008 0.0009 0.0014 0.0028

P-0009 0.0009 0.0009 0.0010 0.0011 0.00110.0012 0.0012 0.0011 0.0010 0.0008 0.0007 0.0008 0.0005 0.0006 0.00110.0014 0 4

Bin Number

B-0005 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0006 0.0005 0.0005 0.0005 0.0003 0.0003 0.0006 0.0009
B85 0.0005 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007 0.0007 0.0006 0.0005 0.0004 0.0005 0.0003 0.0003 0.0005 0.0008 0 3 5

B-0007 0.0008 0.0009 0.0010 0.0010 0.00110.0011 0.0011 0.0010 0.0009 0.0008 0.0007 0.0007 0.0005 0.0005 0.0008 0.0012

8067 0.0008 0.0008 0.0010 0.0010 0.0010 0.0011 0.0010 0.0010 0.0009 0.0008 0.0006 0.0007 0.0004 0.0005 0.0007 0.0012 p— 0 3
=

P-0008 0.0009 0.0010 0.00110.0012 0.00120.0012 0.0012 0.0012 0.0010 0.0009 0.0008 0.0008 0.0005 0.0005 0.0008 0.0014
8010 0.0010 0.00110.0013 0.0014 0.0014 0.0014 0.0014 0.0013 0.0012 0.0010 0.0009 0.0009 0.0006 0.0006 0.0010 0.0016 0 .25
§-00110.0012 0.0013 0.0015 0.0016 0.0016 0.0016 0.0016 0.0015 0.0013 0.0012 0.0010 0.0010 0.0007 0.0007 0.00110.0019
8012 0.0013 0.0014 0.0016 0.0016 0.0017 0.0017 0.0017 0.0016 0.0014 0.0012 0.0010 0.00110.0007 0.0007 0.0012 0.0020 0 .2
p-0012 0.0013 0.0014 0.0016 0.0017 0.0017 0.0017 0.0017 0.0016 0.0014 0.0012 0.0011 0.00110.0007 0.0007 0.0012 0.0020
8012 0.0013 0.0014 0.0015 0.0016 0.0017 0.0017 0.0017 0.0016 0.0014 0.0012 0.0010 0.00110.0007 0.0007 0.00110.0019 0 = 1 5
p-00110.0012 0.0013 0.0015 0.0016 0.0016 0.0017 0.0016 0.0016 0.0014 0.0012 0.0010 0.0010 0.0007 0.0007 0.00110.0019
8011 0.0012 0.0013 0.0014 0.0015 0.0015 0.0016 0.0016 0.0015 0.0013 0.0011 0.0010 0.0010 0.0006 0.0007 0.0010 0.0018 0 - 1
p-0010 0.00110.00120.0013 0.0013 0.0014 0.0014 0.0014 0.0013 0.00110.0010 0.0008 0.0009 0.0006 0.0006 0.0009 0.0016

0.05

969 0.0010 0.00110.0012 0.0012 0.0013 0.0013 0.0013 0.0012 0.0010 0.0009 0.0008 0.0008 0.0005 0.0006 0.0009 0.0014

B-0009 ?0109 I0.0t=10 Ioor 1 ID.OtIH 1 I0.011 2 l04‘)&:1 2 l0.011 2 l0.0?1 1 l(H)11 0 ?0?08 ?0’07 Iomlm IOO?(IS IOO!])O..': IO.OTO! I0.0?14

IIII
2 4 6 8 10 12 14 16 18 0

Bin Number
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Uncorrelated — Bin 3

Covariance Matrix [ND v,][0.02 < X_ < 0.2;0.3< p, < 0.6 G.eV/£1>(J1 g-s

@

Ee

£ —0.45
3

Z

£ —10.4
m

B 0.35
0.3
0.25
0.2
0.15
0.1
0.05

2 4 6 8 10 12 14 16 18
Bin Number

$& Fermilab
19 11/6/20 Deepika Jena



Default — Bin 4

Covariance Matrix [ND v ][0.2 < X < 0.35;0.02 < p.< 0.2 Ge\/_/g@Q-s

1 8 P-0010 0.00110.00120.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0016 0.0016 0.0017 0.0017 0.0018 0.0017 0.0018 0.0018 0.0050

—0.45
p-0010 0.0011 0.00110.0012 0.0012 0.00120.0013 0.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0016 0.0017 0.0018

1 6 50011 0.0012 0.0012 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 0.0017 0.0018 0.0018 0.0018 0.0016 0.0018 0 4

§-00110.0012 0.00120.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016 0.0017 0.0017 0.0018 0.0015 0.0017

Bin Number

1 4 $:00110.0012 0.0012 0.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016 0.0017 0.0017 0.0018 0.0015 0.0018

= —0.35

P-0010 0.00110.00120.0012 0.0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0016 0.0017 0.0015 0.0017

1 2 P-0010 0.00110.00120.0012 0.0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0016 0.0017 0.0015 0.0017 — 0 3
=

B-0010 0.0011 0.00110.0012 0.0012 0.0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016 0.0014 0.0016

1 0 P-0009 0.0010 0.00110.0012 0.0012 0.00120.0013 0.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0016 0.0014 0.0016 0 .25

B-0009 0.0010 0.0010 0.0011 0.0012 0.00120.0013 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0015 0.0013 0.0015

8 p-0009 0.0010 0.0010 0.0011 0.0012 0.00120.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0015 0.0013 0.0015 0 .2

P-0009 0.0010 0.0010 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014 0.0014 0.0015 0.0013 0.0014

6 B-0009 0.0009 0.0010 0.0010 0.0011 0.00110.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014 0.0012 0.0014 0 = 1 5

p-6008 0.0009 0.00100.0010 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0013 0.0014 0.0012 0.0013

4 P-0008 0.0009 0.0009 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0012 0.0013 0 - 1

p-0008 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0012 0.00120.0012 0.0012 0.0012 0.0011 0.0012

ok 0.05

?08 0.0008 0.0009 0.0009 0.0009 0.0009 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.00110.0012 0.0012 0.0012 0.0011 0.0011
’3?07 ?0108 IOO?OB ?0108 IOO!:OO |°'°1“ 10.0?09 l0.0109 I0.0?09 100109 ?.0?10 ?.0110 I0.0t=10 IO.O'" Io.otlm I0.0?11 IO.O?W ?.otrwl . 0
2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 4

Covariance Matrix [ND v, ][0.2 < X_ < 0.35;0.02<p + S 0.2 G‘.e\ﬁgﬁ1 g_s

o

¥e]

£ —0.45
3

=

£ —0.4
o

B 0.35
0.3
0.25
0.2
0.15
0.1
0.05

2 4 6 8 10 12 14 16 18
Bin Number
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Default — Bin 5

Covariance Matrix [ND v, ][0.35 < X < 0.5][0.02 < p. < 0.2 GeV/c 1

N

—0.45

P-0014 0.0014 0.0014 0.0014 0.0015 0.0016 0.0015 0.0016 0.0015 0.0016 0.0016 0.0018 0.0017 0.0017 0.0018 0.0020 0.0021 0.0026

-
(o]

p-0013 0.0013 0.0014 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 0.0017 0.0017 0.0018 0.0019 0.0022 0.0021

1 6 B-0013 0.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 0.0017 0.0017 0.0018 0.0020 0.0019 0.0020 0 4

P-0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0014 0.0014 0.0015 0.0015 0.0016 0.0016 0.0016 0.0017 0.0018 0.0018 0.0018

Bin Number

1 4 80012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0017 0.0017 0.0017 0 35

B-0012 0.0012 0.00120.0012 0.0013 0.0014 0.0013 0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0017 0.0017 0.0017

1 2 P-0012 0.0012 0.00120.0012 0.0013 0.0014 0.0013 0.0014 0.0014 0.0015 0.0015 0.0016 0.0015 0.0015 0.0016 0.0017 0.0017 0.0018 — 0 3
=

50011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0013 0.0014 0.0013 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016

1 0 0011 0.0011 0.00110.0012 0.0012 0.0013 0.0013 0.0013 0.0013 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 0.0016 0 .25

50011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0014 0.0014 0.0014 0.0014 0.0015 0.0015 0.0015

8 §-0011 0.0011 0.0011 0.0011 0.0012 0.0013 0.0012 0.0013 0.0012 0.0013 0.0014 0.0014 0.0014 0.0014 0.0014 0.0015 0.0015 0.0016 0 .2

50011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0013 0.0013 0.0013 0.0014 0.0015 0.0015 0.0015

6 0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0013 0.0012 0.0013 0.0013 0.0014 0.0014 0.0013 0.0014 0.0015 0.0015 0.0016 0 = 1 5

p-0010 0.0010 0.0010 0.0011 0.0011 0.0012 0.0011 0.0012 0.0011 0.00120.0012 0.0013 0.0013 0.0013 0.0013 0.0014 0.0014 0.0015

4 80010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0012 0.0013 0.0014 0.0014 0.0014 0 - 1

p-0010 0.0010 0.0010 0.0010 0.0010 0.00110.0011 0.0011 0.0011 0.00110.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0014 0.0014

ok 0.05

50010 0.0010 0.0010 0.0010 0.0010 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0012 0.0012 0.0012 0.0012 0.0013 0.0013 0.0014
’3?10 ?.0110 I0.0‘:10:!.0110 :m:wlo.orﬁ l0.0t|)11 lo.orﬁlo.o?ﬁ l13.0'11 |l).otllﬂ ?.0112 I0.0!:12?.0112 ?.0?12 I0.0113I0.0?13 ?.0114I . 0
2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 5

Covariance Matrix [ND v,][0.35 < X_ < 0.5][0.02 < p.< 0.2 GeV/cJ()1

0.
0.

Bin Number

0.
0.

18

16
Bin Number

10 12 14

23 11/6/20 Deepika Jena

0.
0.
0.
0.
0.

9”

45
4
35
3
25
2
15
1

05
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Default— Bin 6

;ovariance Matrix [ND v“][xF (0.02 and X > 0.5; P, (0.025 and ¢ P, ) 0._1 %@QV/C

@
0
£ —0.45
-
=
c —0.4
m
—0.35
B 0.3
0.25
0.2
BOO6 0.0007 0.0007 0.0007 0.0005 0.0003 0-1 5
-| 4 0.0016 0.0017 0.0016 0.0013 0.0007 0'1
S—— 0.05
12?.011‘?.0(:1‘?.011‘9.0?119.0106 0.080 0
2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 6

ovariance Matrix [ND v“][xF (0.02 and X > 0.5; P, (0.025 and ¢ P, ) 0._1 %@eV/c

@
Ee
£ —0.45
=
Z
£ —0.4
m
—0.35
B 0.3

0.25
0.2
0.15
0.1
0.05

2 4 6 8 10 12 14 16 18
Bin Number
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26

Correlations

Each small block corresponds to bins of energy with bin boundaries
[0,0.5,1,1.5,2,2.5,3,3.5,4,4.5,5,5.5,6,7,8,12,16,20,40,100] GeV for all sign and all flavor of
neutrinos.

$& Fermilab
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Default Case — (numu) near detector :

Correlation Matrix [ND v,][0.02 < X <0.20.025<p_ <0.15 GeV/c]

Bin Number
-
o]

4 6 8

10

12

14

1

0.9

0.8

16 18
Bin Number

Correlation Matrix [ND v,][0.2 < Xo <0.35;0.02 < [ <0.2GeV/c

Bin Number

18
16
14

12

27

4 6 8

11/6/20

10

12

14

1

0.9

0.8

0.7

0.6

0.5

0.4

16 18 0.3

Bin Number

Deepika Jena

Correlation Matrix [ND v,][0.02 < Xo (E0.2;0.15<p T <0.3GeV/

Bin Number

Bin Number

18

16

14

12

Bin Number

8 10 12 14 16 18
Bin Number

Correlation Matrix [ND v,]J[0.35 < X < 0.5][0.02 < p, <02 GeV/c]
1

12 14 16 18

Bin Number

8 10

Correlation Matrix [ND v,][0.02 < X <0.2,03<p <06 GeV/c]

18
16
14
12

10

16 18
Bin Number

slation Matrix [ND v“][xF (0.02andx_)0.5; [ (0.025 and ( [ ) 0.15 Ge

Bin Number

i.
[ |

”10 12 14 16 18

Bin Number

2% Fermilab



Uncorrelated Case — (humu) near detector :

f:orrelatlon Matrix [ND v,][0.02 < X, < 0.2;0.025 < p.< 0.15 GeV/c] Correlation Matrix [ND v,][0.02 < X, (E0.2;0.15< p,<03 GeV/c] Correlation Matrix [ND v,][0.02 < X <0.2,03<p <06 GeV/c]
o o = F 1
2 18 2 8 jqF
£ g E 18
z = 2 0.9
£ £ - 16
o ) @
14 0.8
12 0.7
10
8 0.6
6 0.5
4
0.4
2 |
. 0.3 03
8 10 12 14 16 18 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Bin Number Bin Number Bin Number
Correlation Matrix [ND v,J[0.2 <x_ <0.35;0.02<p_<0.2 GeV/c
= F T Correlation Matrix [ND v,][0.35 < x _ < 0.5][0.02 < p_ < 0.2 GeV/c] ) )
o = F T 1 slation Matrix [ND v,][x_ (0.02and x . ) 0.5; p_(0.025 and (p_ ) 0.15 Ge'
'g 18 -8 N F T T 1
2 E"® £
£ 16 Z 4 3 [ |
@ [ £
14 X 14 (]
12 12
2 4 6 8 10 12 14 16 18 )
8 10 12 14 16 18 : Bin Number 248 B 0 A e
Bin Number
JE H
aF Fermilab
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Default — Bin 1

Correlation Matrix [ND v, ][0.02 < X < 0.2;0.025<p T S 0.15 GeV/c]
=)

0.9

16 0.839 0.826 0.828 0.825 0.830 0.833 0.834 0.829 0.827 0.832 0.832 0.833 0.831 0.832

Bin Number

0.8

0.7

0.6

0.5

0.4

EEEEEEEERBEEGEEGB

0.3

2 4 6 8 10 12 14 16 18
Bin Number

$& Fermilab
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Uncorrelated — Bin 1

Correlation Matrix [ND v, ][0.02 < X < 0.2;0.025<p T S 0.15 GeV/c]
1

0.9

33 0.613 0.579 0.599 0.613 0.643 0.659 0.658 0.672 0.659 0.681 0.675 0.679 0.639 0.612

Bin Number

0.8

0.7

0.6

0.5

0.4

°‘?allllll
2 4 6 8 10 12 14 16 18 0.3

Bin Number

$& Fermilab
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Default — Bin 2

Correlation Matrix [ND v,][0.02 < X (E0.2;0.15< p.< 0.3 GeV/c]
1

-
(o]

0.9

Bin Number

14 0.8

12
0.7

10
0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 2

Correlation Matrix [ND v,][0.02 < X (E0.2;0.15<p S 0.3 GeV/c]
1

-
(oe]

0.9

Bin Number

14 0.8

12
0.7

10
0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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32 11/6/20 Deepika Jena



Default — Bin 3

Correlation Matrix [ND v,][0.02 < X < 0.2;0.3< p, < 0.6 GeV/c]

1

-
(o]

0.9

Bin Number

14 0.8

12
0.7

10
0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 3

Correlation Matrix [ND v,][0.02 < X < 0.2;0.3< p, < 0.6 GeV/c]

1

0.9

Bin Number

0.8

0.7

0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Default — Bin 4

Correlation Matrix [ND v,][0.2 < X < 0.35; 0.02 < p,< 0.2 GeV/c

1

0.540 0.560 0.572 0.583 0.587 0.588 0.595 0.604 0.600 0.605 0.598 0.606 0.608 0.601 0.607 0.602

18

16 0.9

Bin Number

14 0.8

12
0.7

10
0.6

0.5

0.4

PEDEEEEEEEE

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 4

Correlation Matrix [ND v,][0.2 < X < 0.35;0.02 < p,< 0.2 GeV/c
=)

0.9

18

0.624 0.621 0.619 0.608 0.621 0.617 0.601 0.595 0.612 0.615 0.601 0.605 0.618 0.598 0.603

16

Bin Number

14 0.8

12
0.7

10
0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Default — Bin 5

Correlation Matrix [ND v,][0.35 < X < 0.5][0.02 < S 0.2 GeV/c]
1

0.9

Bin Number

0.8

0.7

0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Uncorrelated — Bin 5

Correlation Matrix [ND v,][0.35 < X_ < 0.5][0.02 < p.< 0.2 GeV/c]
1

0.9

Bin Number

0.8

0.7

0.6

0.5

0.4

0.3

2 4 6 8 10 12 14 16 18
Bin Number
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Default— Bin 6

sorrelation Matrix [ND v“][xF (0.02and x_)0.5; P, (0.025 and ¢ P, > 0.15 GeV/c

-. 1

i -
0.9
=

-
(o]

Bin Number

0.8

0.7

0.6

0.5

0.4

Ill IIIIIII
2 4 6 8 10 12 14 16 18 0.3

Bin Number
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Uncorrelated — Bin 6

sorrelation Matrix [ND v“][xF (0.02and x_)0.5; P, (0.025 and ¢ P, > 0.15 GeV/c

-. 1

o] 0.9

18

16

Bin Number

14 0.8

12
0.505 0.496 0.502 0 - 7
10

0.6

0.5

0.4

0.619
11 I I 11

2 4 6 8 10 12 14 16 18
Bin Number

0.3
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FAR Detector Results, antinu results | have them
with me. Will update my talk later.
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Correlations
Correlation Matrix

e e =
S e i e

)

Vv Mode

EE EN EE

* Fluxes are highly

correlated across

i S i e[ I’i""l 1- 06 most bins
58 L — T 04 « Focusing regions
' gy L
= = e , exceptions
§ - —]‘—%ﬁ.—jrrﬁj_!—%ﬁjn{i i jj Depends strongly on
S oy g~ wmalll = correlations of
b g e
g “ ‘F—h v, ﬂ u - cases, wé have tg
M°‘r’:ear Detectc:rMOde MOd(::ar Detector guess at these'
Optimized
48 07.28.17 Laura Fields | LBNF Hadron Production
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Correlation for numu far detector pc->Pi - Defaulit

Correlation Matrix FD ( v,)

Bin Number

2 4 6 8 10 12 14 16 18
Bin Number
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Correlation for numu far detector pc->Pi — No Corr

Correlation Matrix FD ( v,)

1 0.685 0.685 0.686 0.697 0.692 0.670 0.675 0.680 0.676 0.696 0.699 0.706 0.703 0.712 0.698 0.682

0.9

Bin Number

0.8

0.7

0.6

0.5

0.4

2 4 6 8 10 12 14 16 18 0.3

Bin Number
Correlations decreases, more significantly in the higher bin regions.
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