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Proton selection (Elastic and TDIS)

e Simulations: TDIS and elastic on H2 and D2, magnetic field 1.5T;

e Track requirements:
O Track total path length inside the mTPC = 0.025 m (can be adjusted);
0 Number of hits > 3;
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TDIS vs Elastic proton, LH2, 1.5T

e Generated p vs 6;
e Tracks with total path length = 0.025 m, number of hits = 3;
e ‘“reconstructed” p vs 6;

ap,,, smeared by 0.02 GeV/c,

ae,, smeared by 1.5 deg
e Cut: 85-p*40 (deg) < 6 < 100-p*40 (deg)
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TDIS vs Elastic proton, LH2, 1.5T

e Cut : 85-p*40 (deg) < 6 < 100-p*40 (deg)
O removes all elastic contamination:
0 removes less than 1 % of TDIS protons on H2
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TDIS vs Elastic proton, LD2, 1.5T

e Generated p vs 6;
e Tracks with total path length = 0.025 m, number of hits = 3;
e ‘“reconstructed” p vs 0;

ap,,, smeared by 0.02 GeV/c,

ae,, smeared by 1.5 deg
e Cut: 65-p*40 (deg) < 6 < 120-p*40 (deg)

TDIS protons Quasi Elastic protons
h1_thetarecVpres _deteciedp rolon h1_thetarecViprec_detectedproton

120_"---.._._..- Entries 926 2 120 o Entries  1.381819e+07

= . "amy "t mmaa, Mean x 0.2916 E’; Mean x 0.1665

- -.---..Mpqpx. 40.33 imu-— - T
100 - - Std Dev x '0.08162 @ = pll| Stc Dev x 0.03279

R - . - " Std Dev y 19.6 B gl Std Devy 13.27

- b - - . T.r= -

80— -: el :-- " - = 80

A . ey -

= E . - sl T

60— '""'r--ﬂ'-.:.:."':_--r:-.;;'ﬁc:..*ﬁ.u- . 60—

N - et I i’ = R ™ ] -

- - et e SRR, L E .

- N e ;l-.-.=' e 40' "=
40— ST mLE et o wWEe= AL T - — - = - o

- | o R e neAE e - T s hemt L LT -

R e L b i L B R L - )

" A T - e A i -
20— - e T R el ma, = 20 - - = "= -

1 = gy = ™ ] - - - -

~ = e = WS ;- L o - - -

— i .n.ghp—_._ - - -

D_IllIIIIIIIIlllIIIIIIIIIIIIIIIIIIII' IIIIIIII 'IIII D_IIIIrllllIIIIIIIIlllIIIIIIIIlllIIIIIIIIlIIIIIIIII

0 0.05 01 0.15 0.2 0.25 0.3 0.35 0.4 0.4 0.5 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.4 0.5

Py e GeVic) p GeV/c)

Apr 30, 2025 5



—— TDIS, no cut
n - —— TDIS, P v 8 cut, 72.3 pc statistics kept
30—
— —— Elastic, P v 8 cut, 50 remaining tracks / ev
25—
20—
15—
10~ ][
5
D-IHII_L II‘\-.J-I_IJII IIIIIIIII lLIIHIIIIm'IIII
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

TDIS vs Elastic proton, LH2, 1.5T

e Cut : 65-p*40 (deg) < 6 < 120-p*40 (deg)

0 ~50 quasi-elastic tracks remaining per event (down from ~330);

O removes ~1/4 of TDIS protons on D2;
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TDIS vs Elastic proton, LH2, 1.5T

e Cut : 65-p*40 (deg) < 6 < 120-p*40 (deg)
0 ~50 quasi-elastic tracks remaining per event (down from ~330);
O removes ~1/4 of TDIS protons on D2;
0O removes ~1/2 of spectator protons on D2;

TDIS protons TDIS proforTs TDIS proforts
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e Cut : 65-p*40 (deg) < 6 < 120-p*40 (deg)
0 ~50 quasi-elastic tracks remaining per event (down from ~330);

TDIS vs Elastic proton, LH2, 1.5T

O removes ~1/4 of TDIS protons on D2;
0O removes ~1/2 of spectator protons on D2;
0 removes 80% of TDIS+Spectator protons (too much);

TDIS vs Spectator proton on D2, 18.02 pc after cuts

hl_prec_detectedpraten V2_cnl_w

0.5 ‘
o Entries 85 0
0.45 - Mean x 0.2759
E Mean y 0.1461
0.4~ Std Dev x 0.08452 [0=
S Std Devy 0.04792
0.35
= 0.00:
0.3
0.25F = 0.00°
0.2 - = -
= L e . 0.00°
0.15F = ) - -
: f— - - .- - - - - '
0.1 - - - R
C . - 0.00(
0.05 .
D :I L1 1 I L1 11 I LA 1 1 I Ll 1 1 I L1 1 1 I L1 11 I L0 1 1 I LA 1 1 I L1 1 1 ' LA 1 1 D
0 0.05 0.1 0.15 02 025 03 0.35 04 045 05
p (GeVic)

Apr 30, 2025

(GeVic)

espemamr. rec

180

160

140

120

100

80

60

40

20

TDIS vs Spectator proton on D2, 18.02 pc after cuts
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Next Steps

e TODO:
0 Optimize cut for D2;
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