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Motivation

* Many processes contribute to the
cross section at a few GeV

G. Zeller
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* Inclusive measurements provide &'
. t1.2
stringent test of generators £ 4
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* High statistics, small backgrounds ¥
* Double differential cross sections 2%
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* p, correlated with E,
p; correlated with Q2
— Provides nice process separation without

the model dependence that comes with
using hard to reconstruct variables
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Analysis
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Low Energy Double Differential Cross Section

Cells of muon longitudinal momentum 325,588 events

(=)
3 1.5<p /GeV <20 20<p/GeV <25 25<p/GeV <3.0 30<p/GeV<35
- 10 —4— MINERVA dat
> — MNVGENIE v, *
prd — - QE+2p2h
N 5 —_ RES
CGE_’ — TrueDIS
—— Soft DIS
= 0 Other CC. , , , = ,
(D 1 0 3.5« pH/GeV <4.0 40 < p‘/GeV 45 <« pH/GeV <50 50< pH/GeV < 6.0
~
Al
g X 2 X 2 )
& 5 11
=
% 0% . = et N S
o= 1 6.0<p /GeV <8.0 8.0 <p /GeV <100 10.0<p/GeV < 15.0 15.0 <p /GeV < 20.0
-O'_ 0 x5 x 10 x 20 x 40
o
O 5 5
3 i8s 4 1)
C\_ch) u@' ' B .@ .@ @“' : I
0 1 2 0 1 —0- 1 2 0 1 2

@n transverse momentum (@

https://doi.org/10.1103/PhysRevD.101.112007

Amv Filkins | William & Mary | MINERVA 4




Low Energy Double Differential Cross Section
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Medium Energy Event rate
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Medium Energy Event rate
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—4— MINERVA data
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—4— MINERVA data
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—4— MINERVA data
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Low Q? Resonant Suppressions
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Low Q? Resonant Suppressions
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Low Energy — Model comparisons
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Single Differential Cross Sections -p.

Low Energy
x10°% x10°%
25F —— MINERVA Data 50 —— MINERVA Data
= MnvGENIE v1 r = MnvGENIE v1
* MnvGENIE cross - | " Qevpen = | -~ QE+2p2h
. 2 —— RES s 4 —— RES
section = — True DIS ER: —— True DIS
> 15 —— Soft DIS > 3f —— Soft DIS
. & O] a
s 10 e 2r
low g I
Pr 8 5 s
* Underpredicts at =" T o

0 2 4 6 8 10 12 14 16 18 20
Muon Transverse Momentum (GeV) Muon Longitudinal Momentum (GeV)

higher p;

* P,dependence "’
isn’t being N ,H:}‘ ‘ ‘ |
I i

accurately m ____________________________________________________________________________________________________

/MnvGENIE v1

do/dp_ /MnvGENIE v1

Bl
. - oF —4— MINERVA Data o=
pred icted o —— GENIE 2.8.4 §
08¢ —— NuWro 19.02
* General R R
. 0 05 ] 15 5 55 2 4 6 8 10 12 14 16 18 20
u ndel‘pl‘Ed ictions Muon Transverse Momentum (GeV) Muon Longitudinal Momentum (GeV)

~ NDNN | Amv Filkins | William & Mary | MINERVA



Summary

* Measured cross sections aren’t consistently reproduced
by any model throughout phase space

* See similar trends with both data sets

* Indication that low Q2 resonant suppression called for
* ME inclusive cross sections coming soon

* Many more ME analyses are underway

* Exclusive results can help differentiate between possible
sources of mismodeling seen in inclusive results
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Low Energy cross section ratio
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Single Differential Cross Sections
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Low Energy Double Differential Cross Section

325,588 events
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Preliminary ME Migration
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* Mostly diagonal
* There is more migration in the higher p; and p, bins
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