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1. DUNE/ProtoDUNE Experiment | 2. Event Displays

DUNE: SURF Fermilab M D 0toDUNE-SP

* 1300 km baseline

« 70 kton Liquid Argon Time Projection Chamber (LArTPC) Far
Detector (FD) at SURF, South Dakota, 1.5 km underground [1]

* Multiple technologies for the Near Detector (ND) at Fermilab

* Will measure neutrino oscillation probability to determine mass
ordering and CP violation phase; potential for BSM physics and
supernova neutrinos

ProtoDUNE-single phase:

« ~7x6x7 m?in charged test beam at CERN

* A crucial part of the DUNE effort towards the construction of the
first DUNE far detector module

* ProtoDUNE-SP | operated from September 2018 to July 2020
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3. Michel Electron: Selection 1 (4. Reconstruction 1 5. Resolution 1
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6. Beam Electron: Selection 1 /. Reconstruction } (8. Resolution 1
- |Seer allecineT samete (e clAE » Selected runs with different beam momentum » Beam electron resolution is parametrized by:
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» Evaluated the reconstructed electron shower op/ E=Va'+(b/VE) +(c/E)
cosB >0.9 to make sure To exclude incomplete enel’gieS > True energy reSOIUthn fOr 1 Gev (1 -20/05 gray pIOt)
that the angle is showers. Different cut : : I I I I I
conestont e Values for dittorent boarm » Linear correlation between electron beam comparable to values found in other simulations for liquid
direction momenta. momentum and shower energy shows great response argon (e.g. 1.68% in [3] )
/ / of TPC to electron beams
s 0.18
: ] : H a  0.01022+0.003783 | a 0.00614 + 0.0008167
j:]e%\:(e):l Time of flight # of TPC hits 08 Real data | Wire method ; = e ey | CumGata) = 1040503 \“\J/: 0'16f b 0.005639 +0.01457 | b 0.008818 + 0.001578
M_on:)'eBn(::Vr/? - 7;_ “§ Temsmmaniren | SRRGIS1020S0 o“é 0.14: ¢ 0.01967 +0.002049 | ¢  0.00569 + 0.0008362
/ ._g 0.6 - — ‘1):(5) g:x;z 65_ o Tewwonmed 0.12[H a 0.005198 + 0.0007018 | a  0.002886 + 0.001421
g :igg:z;z 55_ :E:::ﬁmx 5 b 0009801+ 0.001109 | b 0.009256 + 0.001448
>105 nsec to g 0.4 — 6:0 GeV/c 4; = p0 —0.01087 + 0.001113 i &.0006612 + 0,00068753 || ¢  0.005498 + 0.000853
remove heavier s 7.0 Gev/c 35 p1  0.9853 + 0.0002954 0-085 ® Data (all TPCs)
particle events at £ 02 : 0 -002255 £ 00162 006t : I Z’inocuisii'élfs’
lower momenta 2k P1  0.8797 + 0.004795 B ®  Reco energy no cuts (TPC 1)
0.0 4 | | 7 1_ 0.04; ® Rec wrmn .
0 2 4 6 8 Nl s
Reconstructed energy [GeV] 9 ! 2 3 < 2 8 <E>Zeam (GeV] u ocs e J =
°o""4'"'z""3""1""é""e"'(E'> '[;;e'v]
§ A ]
9. Neutral pion: Selection 10. Reconstruction 1 (11. Resolution 1
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