UNIVERSITY OF

TORONTO

n

2’%&

RRRRR

T2 3K

v_. CCQE/CC1lm* Selection Studies

Trevor Towstego
v_. CCQE/CC1m* Meeting

September 18, 2019



Systematics Checks

* Working on plotting selection efficiencies versus
some potentially problematic variables

- Recovered v, CCQE sample: Plot final state 110
rejection efficiency vs. true m° momentum

- 2-ring v, CC1m+ sample: Plot final state 1elrm+
selection efficiency vs. true 11+ and e momentum
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v_. CCQE Sample

17t° rejection vs. m° momentum
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Recovered v, CCQE: 1r° Final State Events

Rejection Efficiency (true DWall > 50 cm)



v, CClm* Sample

lelrm efficiency vs. T8 momentum

« Efficiency is 2-ring v, CC1n*: 1ein* Final State Events
calculated relative to ¢ s @saeron ]
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Efficiency (true DWall > 50 cm)



v, CClm* Sample

lelrmt efficiency vs. e momentum

 Efficiency is calculated
relative to true lelrt+
events in true FCFV

e Some e momentum
dependence is
observed in final sample

- Large dependence after
1-ring e/u rejection

e Due to existing 1-ring v,
CC1lrmt+ sample?

- Less dependence seen
after BDT cut
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Efficiency (true DWall > 50 cm)



Comments from T2K-SK Meeting

* Mike:
- Interested in seeing efficiency of other samples

- l.e. figure out where true le and lelrm+ events end
up
« plot similar efficiency distributions for other v, samples
 also plot sum of efficiencies from theses samples
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Recovered v, CCQE: 1e Final State Events

2-ring v, CC1r*: 1e Final State Events

o
)

OO

I 1 &
1.2 14 1 6 1.8 2
True e Momentum [GeV/c]

06 0.8 1

19-09-18

02 04 06 0.8 1 1.2 14 16 1.8

True e Momentum [GeV/c]

nue CCQE/CC1pi+ Meeting

N,

0

g 7 (1.5%10%' POT) ] T g 7 (1.51x10%' POT) ] T
o C FCFV 1e events 14 ° g C FCFV 1e events —0.45 >
|_|>J - —+— Efficiency after 1-ring e/ rejection — 8 |_|>J C —+— Efficiency after 1-ring e/u rejection - 8
S 6— Efficiency after E_ < 1.5 GeV cut | ] A 61— Efficiency after E__ < 1.5 GeV cut _:0 4 A
5 - —— EfflClency after BDT cut _1'2 = 5 - —— Efflmency after BDT cut b =
<] - 5 5 : : : _ Q - : 5 : 5 =
E > ’ J— E E S H0.35 E
z r —+——+— —+—3 s Z t - Fos B
4— ; Tos = 4— 3 =
- ] 1y - . 025 3
] I N - - 17E
3 e s 3L - Fe2
- I S e 1 @ i - Hoqpw
20t e  pa 2~ e
Nne ] S U R B MO
1= e - —o.2 11— — —t -
E et O F . os
0 Feq I-.T.T._I-.-I-.-I_._IF.-I PRI SRR I BT A R | | | 111 | : : | I & l_o 0 W'_‘% : L oL : 1 'l_:0
0 02 04 06 038 1 1.2 14 16 138 2 0 02 04 06 038 1 1.2 14 16 1.8 2
True e Momentum [GeV/c] True e Momentum [GeV/c]
v, CCQE: 1e Final State Events 1-ring v, CC1r*: 1e Final State Events
2 4 (1.51x10%' POT) ] t 2 7F (1.510° POT) :0'5 E
% : : : FCFV 1e events —1.4 © g r FCFV 1e events . o
> L : : ——— Efficiency after v, CCQE selection 1 o > L : —+—— Efficiency after 1-ring v, CC1n* selection —0.45 o
w F A 1 o ow £ T e 1 e
° r —12 £ % °p | =04 =
5 [ 1" 3 8 1 S
Qo r : : : : : _ Q - : .
E 5 4, 8 E b 1035 3
3 C i : i : . o 3 C : - o
< s : : : . 2 £ —0.3 2
A= e Tos a- 1<
- +* = : . 1) - i —0.25 &
- Lt s 1 & -+ 1., 8
3t o o6 S 3- T 0.2 B
- o 1 8 [ 4 o5 i
2 —0.4 2 4 ;0'15
- : . - —0.1
1= o2 1= ", E
C 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 11 I 1 1 L 1 | 1 & | B B 1 1 1 I 1 L 1 | 1 1 1 I 1 1 1 H_I 'y | 1 & | I 1 1 1 | 1 1 1 | L 1 1 | 1 1 I:
0 00




Number of Events

Number of Events

Recovered v, CCQE: 1e Final State Events

2-ring v, CC1r*: 1e Final State Events
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Efficiency (true DWall > 50 cm)

Efficiency (true DWall > 50 cm)



Recovered v, CCQE: 1e1rn* Final State Events

2-ring v, CC1n*: 1en* Final State Events

True ©* Momentum [GeV/c]
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Number of Events

Number of Events

Recovered v, CCQE: 1etn* Final State Events 2-ring v, CC1in*: 1ein* Final State Events
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Recovered v, CCQE: 1e1rn* Final State Events

2-ring v, CC1n*: 1en* Final State Events
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Recovered v, CCQE: 1etn* Final State Events 2-ring v, CC1in*: 1ein* Final State Events

True e Momentum [GeV/c]
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Fiducial Volume Studies

* Plot DWall distribution including entering
packgrounds

* Plot reconstructed energy residuals vs. DWall
- look for reconstructed energy bias at low DWall

* Plot reconstructed energy residuals vs. ToWall

- look for reconstructed energy bias at low ToWall
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Number of Events

Recovered v, CCQE:
DWall

Number of Events

Recovered v, CCQE: "Not 1-Ring e/p" cut (no FV, 0 decay e) /
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» Perhaps a cut at DWall > 80 cm?

« Will make plots of % reduction in entering backgrounds

vs. wall cut
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Number of Events

Recovered v, CCQE: "Erec <1.5GeV" cut (no FV, 0 decay e)
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Recovered v, CCQE: "BDT" cut (no FV, 0 decay e)
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2-Ring v_ CC1m*:
DWall

2-Ring v, CClr*: "Not 1-Ring /" cut (no FV, 1 decay e) /
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* Might be able to get away with DWall > 50 cm

« Will make plots of % reduction in entering backgrounds

vs. wall cut
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2-Ring v, CClInt*: "E,.. < 1.5 GeV" cut (no FV, 1 decay e)
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Recovered v, CCQE: Energy Residual

* Energy dependence at low DWall
- ADWall > 80 cm cut seems reasonable
 May want to make ToWall cut around 100 — 150 cm
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2-Ring v_ CC1mt*": Energy Residual

with cut at 50 cm

 ToWall cut around 100 cm for

- Again, can probably get away * m |
both rings may be reasonable
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To Do

* Finalise efficiency studies

- Plots of relative efficiency of BDT cut for each
selection

« \Want to clearly plot momentum dependence of BDT cut
on its own

 Finish fiducial volume studies

- Study entering backgrounds loss for different DWall
Cuts

- Decide on final DWall and ToWall cuts
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Backup
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