CC1lpiOX in plastic scintillator (CH) at ME

Roger Galindo - Universidad Tecnica Federico Santa Maria

On behalf of MINERVA Collaboration

EX UMBRA L SOLEM

Motivation . . . | [Minerva Experiment
LE Semi-Exclusive The differential cross section measurement IS
Phys. Lett. B 749, 130 (2015) In progress and close to be finished. It IS
~ 50— " made with the intention to:
> B b) vu+CH_>|J' +TE +X Elevation View mEEE BIE | | .‘_ .r [ | [ . T .
8 : POT Normalized —4 Data (2.01e+20 POT) atd HOM ! T AN | RN -
00 o 1. Be the 1st MINERVA measurement of T ‘ " 7 | B
0 ] Mult-n = % single neutral pion in a semi-inclusive T 55 |u Wil ! I |
S [, Mror channel. ol | £3 8y |11l $f o SR = 5
E 30 . ¥ Inelastic || 3 . ge Aot JTape gé gé =2 | B8 o a 2
T 0 Elagtic 2. Compare the pion kinematics with semi- HIHS AN 3808 |11 a2 o
0 H 0 Non-interact exclusive measurements in the LE MINERVA 8| welum | 2 23 1 o
o 90U I 7° Non-interacting e =2 oo+ L b e e
7 AL data set. 8 ECAL 0.5t '
E C Side HCAL 116 tons ! o L] | ;i T
310 3. Compare the cross section results for the ) " e T EF PP T T T EE T T T T R
5 same channel made by NOVA. —
0
° 00 02 04 06 08 10 4. Explore the cross section measurement for
Pion Kinetic Energy (GeV) higher energetic pions, as Is expected to be
seen in DUNE Pion Kinematics (Simulation)
Total Momentum Production Angle
Photon Identification TR YRS TR RS
MINiRiﬂcﬁoikuff;;’fis;"ess MIN?,I:\;ACFH'?O:Z-I:;:;—TQ;ESS R Mrﬁfiacﬁo:ku?:ﬁfig;ess dc.) 4 0_ Signal On g 60 Signal On
€ | 1 5 g [ 5 Sqaf E — _ > : .
§14:— : 13%5 g14E L s 12§ %1 4§ Event Rate ; 35;_ - Signal Nn Lé.l 50:_ - Signal Nn
512: 16%:- §12:— 10% §1 : 2y 30k - 0n0 40:_ - O
-::10: 14§ 10: . § 10: 0% 255 - 11° (CEX) E - 10 (CEX)
: 12§ : :5) : :'; - 30:_
8r 10; 8: . <0 © 20E - N7° (CEX, Others) - - Nn° (CEX, Others)
6: 8 6k 135¢ : 20f
_ ° 4 10: NOt Flnal Z
4 4 _ . . 10
2 ~ ; 2 2 ; Binning
m.. .. N . LK % 05 1 15 2 25 3 %020 40 60 80 100120140160180
D0 N O onstructed En1ér?gy (t:f:'w D0 O e omstructed En1ér29y (r:n}:w D0 O omstructed En1érzgy {I:ﬂg\f) Total Momentum (GeV) Production Angle (degrees)
Mmﬁj:\fcﬁo:k;fiﬁg;ess C Mrmf’?iacﬁo:kurfi:ig;-ess C MINT:\;ACﬁo:kM:I:—.';’Drziress . o CHO: k :—1:1; urig)'.:'ess . ok
2 : Sul i e > | 55 B -
148 : St i lIl e _ O osf 400 % 509
18 2 B vz | | Resolution e | e § 1 a
2 2 o' 108
> : i EE E 1.5 ,s0 o 100 30“?
B © (o) O oo < B oo
5 8 = o < 805
4 ° s T 15 @ 60 20
S .
2 ‘ s 05 Not Final 410 g 40 N
3 2 2 [ Binning | s — 20f
0 02 04 06 08 M 12 14 0 02 04 06 08 1 12 32 0 T 1|4><% - - B
cronsited Enerey eV necenstructed Eneray (Me) © ™" Reconstructed Encrgy (MeV) 05 1 15 2 25 30 % 20 40 60 80 100120140160180 °
, MINERVA Work In-Progress Reco Pion Momentum (GeV) Reco Pion Angle (degrees)
%10 v, +CH - w+ 1%+ X
(/)] N MINERVA Work In-Progress MINERVA Work In-Progress
100 POT-Normalized vy +CH - '+ %+ X 0.1 vy # CH - 7+ 1% + X
S [N Foyi dEdX g, — dEdX (E > 0 | > OF
p= dEdX = —= /= ob (£) & 0.09E Not Final 20.09;—
o 80 L o (E) . . - ! . [T -
> | Efficiency '50.08) Binning '50.080
sor 15 0.07F 50.07F
ol A shower Is accepted to be a photon candidate If: 0.06F ™ 0.065 .~
5 0.05p- - 0.05F ——
- Others . - -
- . 1. Has a conversion length Xo > 15 cm. 0.04F — 0.04F __ I e
- 0.03F 0.03F T
[ i (R ) 2. Has a photon score < 2.0 0.02t 0.025-
Photon Score Z 0-012‘ | | . | | 0.01;—
: : 05 1 15 2 25 3 % 20 40 60 80 100120140160180
Signal Selection jgp Ak Taerogmens Total Momentum (GeV) Production Angle (degrees)
. . . (7)) - =
The signal is selected with events that have: € ® ..... 4 paa Final Comments
@ [ L 7sEuoe.368006
1. Interaction vertex found in the fiducial a1 Jenaln
‘e Poﬁrac ion verextotndin the naucia Z 12f 1. A photon identification technique has been developed, it helps to have a well
Jion. 1o defined invariant mass of a pair of photons.
g'-'r;]rﬁgrlﬁ that reach MINOS and identified as 8 2. The current selection start to show more energetic pions compared with other
’ 6 Nr* (CEX, Others) analyzes made in the low energy era.
Bbm’g tgf}%\/ev?lgfelflae(:rgitg:]ese?tseghotons that 4 3. The selection Is more efficient for low energy pions, and it is also related with
P ’ 2 the efficiency of the pion angle.
4. Invariant mass M = [70, 200] MeV. 0y B0 1 0015 D0 e e et 4. Results are coming..

The final selection has an efficiency of ~5% Invariant Mass (MeV)
with a purity of ~72%.
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