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•  + Ar40   + Ar39 + hadrSystνμ → μ−

(Ek = 93.508 GeV)



Jianming Bian, Wenjie Wu (UCI)20

50

100

0
100 200

Y [cm]

Z [cm]300 400 500 600 700

red: e-

blue: e+

cyan: proton

orange: pi+

violet: pi-

Exclude gamma/neutron

999 GeV νμ

• DIS CC 


•  + Ar40   + Ar39 + hadrSystνμ → μ−

(Ek = 93.508 GeV)



Jianming Bian, Wenjie Wu (UCI)21

Energy deposition (MeV)

999 GeV νμ

• DIS CC 


•  + Ar40   + Ar39 + hadrSystνμ → μ−

(Ek = 93.508 GeV)

0 1000 2000 3000 4000 5000 6000 7000
Z [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

Y 
[m

m
]

1

10

210

EdepZY

0 1000 2000 3000 4000 5000 6000 7000
Z [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

Y 
[m

m
]

1

10

210

EdepZX

500− 400− 300− 200− 100− 0 100 200 300 400 500
X [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

Y 
[m

m
]

1

10

210

310

410

EdepXY



Backup



Jianming Bian, Wenjie Wu (UCI)

10 GeV ντ

23

50

100

0
100 200

Y [cm]

Z [cm]300 400 500 600 700

• DIS CC 


•  + Ar40   + Ar39 + hadrSystντ → τ−

Proton

Pi-

Pi-

Pi+

Pi+

nu_tau

τ− → ντ + π−

Green: Gamma

Yellow: Neutron



Jianming Bian, Wenjie Wu (UCI)24

50

100

0
100 200

Y [cm]

Z [cm]300 400 500 600 700

Proton

Pi-

Pi-

Pi+

Pi+

nu_tau

0 1000 2000 3000 4000 5000 6000 7000
Z [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

Y 
[c

m
m

]

1

10

210

EdepZY

0 1000 2000 3000 4000 5000 6000 7000
Z [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

X 
[m

m
]

1

10

210

EdepZX

500− 400− 300− 200− 100− 0 100 200 300 400 500
X [mm]

500−

400−

300−

200−

100−

0

100

200

300

400

500

Y 
[m

m
]

1

10

210

EdepXY



Jianming Bian, Wenjie Wu (UCI)

0 20 40 60 80 100
Ev (GeV)

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

)2
 c

m
-3

8
 (1

0
nu

cl
ea

r
σ

GENIE cross section graph

-Ar interactions in GENIEντ

25

CC XSec

NC XSec

htemp
Entries  1000
Mean    0.733
Std Dev    0.4424

0 0.5 1 1.5 2
cc

0

200

400

600

htemp
Entries  1000
Mean    0.733
Std Dev    0.4424

cc999 GeV  - Ar40: IsCC ντ

• Found a pre-calculated spline for -Ar interactions, with energy up to 999 GeV


- Will use this spline for now, as the placeholder to develop the interface in Geant4 application to read GENIE results


• As pointed out by Felix, there is a new dedicated interaction model for high energy neutrino interactions in 
GENIE called HEDIS (high energy DIS): https://arxiv.org/abs/2106.09381 


- It’s available in the GENIE repository (master branch), but not a released version of GENIE


- Consider to move to the newer version of GENIE in the future, need more understanding on the simulation results

ντ

https://arxiv.org/abs/2106.09381

