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New results

« Summary
» Looked at reconstruction resolution/response for
0-1000 GeV neutron samples

* | remade resolution, response, and efficiency
plots using the new, fixed steering macro
neutron samples

« The improvement is, unsurprisingly, dramatic,
and it addresses multiple previous open
questions

» | switched to using an R = 0.4 jet even though
we are probably going to stick to using anti-kt

* Next Steps

» | haven’t applied any of the new cuts yet (eg:
removing nozzle events) because | wanted to
directly compare the pre and post steering macro

fixes
* | will be looking at this in the upcoming week
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2D error histograms for energy bins
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2D error histograms for theta bins
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Quick fitting note

* Notes

These fits come from
projections of the 2D error
histograms

The high energy tail in the cone
clustering is still present

« Although the larger R =0.4
seems to be helping

The high energy non-gaussian
behavior of anti-kt jets
reconstructed with very low
energy is still present

» Itis, however, greatly
improved with significantly
fewer number of total events

* And, it only arises in the theta
bin closest to the beam
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Example Fits

Notes

These fits come from
the 250-1000 GeV
samples

Both the non-gaussian
behavior in the anti-kt

and the high energy

tail from the cone only
seem to arise near the

beam/nozzle
* When cutting out

the nozzle, should |

use reconstructed

theta or truth theta?

The anti-kt gaussian
does also look a bit
wider than the fit
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Neutron energy resolution vs energy
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Neutron energy resolution vs theta
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Neutron energy response vs energy
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Neutron energy response vs theta

Pre-fix Post-fix
Reconstructed Neutron Energy Response Vs=10TeV Reconstructed Neutron Energy Response Vs =10 TeV
/§) 0 — T T T T | T ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | I. ' . ' ' | I: a 0-3 B T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | |_
@® = —I— All R = 0.4 anti-kt jets . (>“ L All R = 0.4 anti-kt jets ]
0 = _ — 0 - |
& —01E - _ = 0 - . _
y - — {— Cone Clustering R =0.1 ] 02— Endcap is now —}— Cone Clustering R = 0.4 ]
w - ] w B overestimating 9 ]
2 -02F g > - the energy .
)] L ] B | -
> - . 3 01— ]
w - = B
— 03 u i E S
w C ] \I.u | | q
= C . 3 of N — o
— ] — - - i —+
3 0k —— — 1 s % — = S
o = — 8 - - —_ — —
& - — ] a - o — s
o 05 —_ = 2 -0 — — —
o C . o - ]
> = = ) C -
5 0.6 : 5 - E
Lﬁ C T LIC.I -0.2 _— ]
5 ot ER :
a : L L L L | L L L L | L L L L | . . . . | . L L L | L L L . | o .‘5 0 3 B 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | I_
z 0 05 1 1.5 2 2.5 3 z 0 05 1 15 2 25 3

True Neutron Theta [radians] True Neutron Theta [radians]

April 23, 2024 13



Pre-fix

Neutron Energy Response p_/E (using E

Post-fix

Neutron Energy Response p_/E (using E

Neutron ener

25 avg)

E

25 avg)

E

0-50 GeV

Reconstructed Neutron Energy Response Vs=10 TeV
e e e T e e o e e e
C —}— AllR=0.4 antiktjets ]
,01%

£ —|— Cone Clustering R=0.1 ]
-0.2|— - —]
-03F —
e N
-05F —
-0.6/— -
0.7 —
e e b e L v e L 1o

0 0.5 1 15 2 2.5 3
True Neutron Theta [radians]
Reconstructed Neutron Energy Response Vs=10TeV
O o e e L e s S
F —}— AllR=0.4antiktjets
02— —}— Cone Clustering R=0.4 |
01 -
of——— —
—01— - .
- - —— — -
—02f — — _
B v L b e by e b e Ly 1

0'30 0.5 1 1.5 2 25 3

True Neutron Theta [radians]

gy

50-250 GeV

Reconstructed Neutron Energy Response Vs=10TeV

£ o e B S B B B
8 F —— AIR=0.4anti-ktjets
SO T | ComeClustering R=0.1 |
" C _— —_ tern =01 J
w E - vustenng E
2 -o2 -
[} | .
3 C 3
Y o3 E
w C J
= | -
g 04 — — E
f =4 - —_— — -
o = -
% [ — -
3 -0.5 S —
e 7
= m J
o - -
o -0.6— —
f=4 r -
w C -
c E 7]
g 07 —
3 oo b b v b L g

=z 0 0.5 1 15 2 25 3
True Neutron Theta [radians]
Reconstructed Neutron Energy Response Vs=10TeV

. e e s s
5 i
8 r —— AR =04 anti-ktjets
Q C ]
02— —|— Cone Clustering R =0.4 —]
w L ustering 7
= C ]
£ C ]
3 o1 A
w £ — =l
~. r ]
= - —_— _— =
[o] == J— P —
jol - —_— — -
(%] | . — -

f = ——

S C — ]
3 C _ — _— ]
o -01— - _ —
e B B
> k .
2 C ]
§ 02 7
- C ]
<] L B
E PR RS RS N SRR SRS SASA SR s

2 0% 05 1 15 2 25 3

True Neutron Theta [radians]

25 avg)

E

Neutron Energy Response p_/ E (using E

25 avg)

E

Neutron Energy Response p_/ E (using E

Reconstructed Neutron Energy Response Vs=10TeV
O T ]
E —_— ='_—‘_RTLE—— 0.4antiKTjelSs 4
-0.1 - — —
C —}— Cone Clustering R=0.1 1
-0.2F 4
—03fF -
~0.4— —_ e -
-0.5 -
-0.6= —
07 —
v e b v e b e 1 4

0 0.5 1 1.5 2 25 3
True Neutron Theta [radians]
Reconstructed Neutron Energy Response Vs=10TeV

03— T T T T T

T T T T T [
r —|— All R = 0.4 anti-kt jets ]
0.2— —}— Cone Clustering R=0.4
01 -
o — — ——
—02]- i
. v b e b e b by b 1T

0'30 0.5 1 1.5 2 25 3

True Neutron Theta [radians]

April 23, 2024

25 avg)

E

Neutron Energy Response p_/E (using E

25 avg)

E

Neutron Energy Response u_/E (using E

response vs theta (each bin)
250-1000 GeV

Total

Reconstructed Neutron Energy Response Vs=10TeV
(0 B L s B s s B S
C —}— AlR=04 antiktjets |
-0.1= =]
£ — —}— Cone Clustering R=0.1
0.2 =
—03f =
-0.4 I . -
-0.5F — =
-0.6]— -
07 -
Co e b i | ol e 1 d

0 0.5 1 15 2 25 3
True Neutron Theta [radians]
Reconstructed Neutron Energy Response Vs=10TeV

[ e e e e T A e e e B ) L B e e e e e O AL

T T T T T [
r —}— AllR=0.4antiktjets
02— —|— Cone Clustering R = 0.4 —]
01— 7
0; I —_ JE— —
0.1 _ I .
02— 1
_ oo e b v b e v L 1l

O'30 0.5 1 15 2 2.5 3

True Neutron Theta [radians]

14



Neutron reconstruction efficiency vs energy
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Neutron reconstruction efficiency vs theta
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Summary and Next Steps

« Summary * Next Steps
» The response, resolution, and efficiency plots « Compare today’s results with the previous 3 TeV
have been extended to all 0-1000 GeV neutron plots to better understand the relative
samples with the new steering files performance differences
* Now the resolution looks like an exponential « Work with Rose to do energy correction for

neutrons and photons following Tova’s

» The efficiency increased from the fix _
presentation last week

« Add in more cuts (eg: remove events in the
nozzle)

« Add energy matching criteria to remove non-
gaussian behavior in the fitting
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Single Neutron Energy Resolution: 6 0 [1, 1] Vs =10 TeV

Number of Events
[ I TTTT

— All R = 0.4 anti-kt jets

— Cone Clustering

L

[
=
o

= |||||||

-1 -0.5 0 0.5 1 .5
Energy Reconstruction Difference [Erec E. ]

o true



Number of Events

Single Neutron Energy Resolution: 6 0 [1, 1] Vs =10 Te
I

E | | | | | | | | | | | | | | “.l... | | | | | | | | | | | | | E
. —}— AllR = 0.4 anti-kt jets .
i /9 'ﬁ”u L Cone Clustering i
10% = ! Wy et —
- YL -
- *I|HH|* H N
N { L ii|
i o f
| I U
10 & I | || =
1 =
: | | | | | | | | | | | | | | | | | | | | | | | | | | :
-1.5 ) —0.5 0 0.5 1 1.5

Energy Reconstruction Difference [Ereco -E

true]



Number of Events

Single Neutron Energy Resolution: 6 0 [1, 1] Vs =10 Te

103 __I I I I | I I I I | I I I I -J_-- I I I I | I I I I | I I I I__

- . —— AR =0.4 anti-ktjets 3

L ' o\ _|

- ".;’V **®—— Cone Clustering .

N 4 .\ |

; tig h

= *ﬂ'ﬂﬂi -

— { Pt by ot

i | 1]

1= —

- | s

_ | | | | | | | | | | | | | | | | | | I | | | | | | |
-15 -1 -0.5 0 0.5 1 15

Energy Reconstruction Difference [Ereco -E

true]



Number of Events

Single Neutron Energy Resolution: 6

true N [1’ 2] \/§ =10 TeV

10?

10

—+— All R = 0.4 anti-kt jets

! ! ! I.J-

— Cone Clustering

0 0.5 1
Energy Reconstruction Difference [Ereco -E

1.5

true]



Number of Events

Single Neutron Energy Resolution: 6

true

02, 2] Vs =10 TeV

10?

10

—+— All R = 0.4 anti-kt jets

— Cone Clustering

-0.5 0 0.5 1

Energy Reconstruction Difference [Ereco -E



Number of Events

Single Neutron Energy Resolution: 6

true

0 [2, 2]

Vs =10 TeV

10?

10

f

—+— All R = 0.4 anti-kt jets
#—1— Cone Clustering
i E
im -
Hih 4 N
ity 4 ]
iy

I
| ||| |||| :

;

-0.5 0 0.5

Energy Reconstruction Difference [Ereco -E

1

true

= |||||||

]

5



Single Neutron Energy Resolution: 6 0 [2, 2] Vs =10 TeV
I I I T ]

I | I I I I | I I I I | I I I I | I I I I |
—+— All R = 0.4 anti-kt jets

¥
* —1— Cone Clustering

Number of Events

10°

10 =

reco




Number of Events

Single Neutron Energy Resolution: 6 0 [2, 3] Vs =10 TeV

103 __I | | | | | | | | | | | | | | | | | | | | | | | | | | | I__

- — All R = 0.4 anti-kt jets =

E — Cone Clustering E

10°E Vit ' E

- * *i* fi*{*ﬂiliiﬂi .

i I ﬂﬂiii | H i N

- | f |||||||| .

10 = HllHl-L:

lE— =

: | | | | | | | | | | | :
-1.5 0.5 1 15

Energy Reconstruction Difference [Ereco -E

true]



50-250 GeV Subfits



Energy Fits



Number of Events

".' —— R = 0.4 anti-kt jets

l—t— Cone Clustering

I"

||, !




Number of Events

Single Neutron Energy Resolution: Etrue 0 [60, 70] ‘/_ 10 TeV

10?

10

[EEY
|||||

— R = 0.4 anti-kt jets

— Cone Clustering

r\ iy H
|| r |||HI|I||H| h i |"'|'|I' ||||||| i i

m

E#I l IIIII|

——
——
I I B

[
=
o

-1 -0.5 0 0.5 1
Energy Reconstruction Difference [Ereco -E

[ |||||

tru

5



Single Neutron Energy Resolution: Etrue 0 [70, 80] Vs = 10 TeV
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