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m Only AR match was applied in CMS paper. MatCh] ng ApprOaCh

CMS simulation (8 TeV) CMS simuiation (8 TeV)
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Figure 35: Jet pr resolution distributions in the barrel for two bins of jet pr. AR indicates the
distance parameter value used for matching reconstructed jets to the corresponding particle-
level jets. The nongaussian tails due to inactive areas of the ECAL and HCAL punchthrough
become more visible for narrow high-pt jets with small core resolution. The Gaussian core
resolution is fit to within +2¢ (solid line) and its extrapolation is indicated with a dotted line.
The tails are well modeled by a double-sided Crystal Ball function.

We define the particle-level JER in simulation as the ¢ of a Gaussian fit to the pr, reco/ P, ptal
distribution in the range [m — 20, m + 20|, where pr, reco and pr, pt are the reconstructed jet pr
and generated particle-level jet pr, respectively, and m and ¢ are the mean and width of the
Gaussian fit, determined with an iterative procedure. To maximize matching efficiency while
still ensuring a unique match, the reconstructed and the generated jets are required to be within
AR < R/2 of each other, with R being the jet distance parameter. Reference



https://arxiv.org/pdf/1607.03663.pdf

Matching Reverse Ratio

B Under 2-jet condition. Only two combinations could be chose and one of them
must be correct.

m Firstly, match the RecoJet and GenJet according their energy.

B Compare the ARLead-Lead aNd ARLead—sub-lead, if ARLead—sub-lead < ARLead-Lead COUuNter +1.

B Reverse Ratio = counter / total # of event.

Process \ Reverse Ratio (%) ee-kt Thrust

AR

6.56 3.88

Pei-Zhu Lai (NCU, Taiwan) 3 Mar 06, 2020



Match only by Energy

ete—~»2zZZ —>vvqa

2D AE Distribution

CEPCPrellmlnarv (240 GeV)

ete ->Z2Z—-vvqq

1 CECPreliminar 240 GeV) 1
- g "n | " = _| 4 | E
0.8f kt 5 10_&.8 kt] :
> 0.6F : > 06 n . .
o f ;s O =10
T 0.4¢ =10 — 0.4 i
& . 3 1
2 0.2F w 502
c f R 5
5 0 12 g 5 O 10
2-0.21~ 2-0.2
© K ©
©_0.4f o —0.4
g | Af 10 2 10
U)_O'6:_ (0_0'6
—0.8f -0.8
14580604020 020.40.608 1 | 14080604020 0.20.40.60.8 1 |
Leading AE,, ., gon [GEV] Leading AEg, ., cen [GEV]
1‘:9 ?—I>ZZ.TWQQ _CEPCPreliminar 240 GeV) 1:9 e %ZZ—WVQ? + IC_I%P..CPrellmlnarv (240 GeVi 10*
0.8 ] E 10% 0.8 . ThrUSt ;
s [ .. | — Clean i
D 0.6__ | 7 [} 0.6__ ]
O, u L O, N 1=10°
c 0.4 - —10° c 0.4 ) - 3
S 0.0 F5 -, %02 . N et .
r 3 K N i
g o 102 2 g oo- o E
2 0.2F Y2 00 L. -
O - O - - ’
8—0.4_— 8—0.4_— 0 ] ]
2 46k 10 2 g4 !,
Dk n ok TR
- - L f -
-0.8 -0.8 LTI i -
C : . T I T : i
11080604020020406081 1 11080604020020406081 1
Leading AE,, ., gen [GEV] Leading AEg,...cen [GEV]

Pei-Zhu Lai (NCU, Taiwan)

4

Entries
Supbleading At

L L
© o O
© o

Entries
Subleading At

Lo L]
o 0 o O
©® o NN

1

o o O O
N D O ®

Reco-Gen |GeV]

o

-0.2

_1t

e.?.?zz_l)wqf _ CEPCPreI/m/narv (240 GeV)

s _ -.'- ee- kt B

. 2 1 1 4A3

T L .fw Clean 310

- '-,. .dR<0.05] -

=L . 1107

— . =N _-'. E

- n. - -

ST :

SR sy E

SR T -

Cooa bbb b ba® ol 1

11080604020 0.20.40.60.8 1 |

Leading AE,__, ., [GEV]

e—>ZZ—>vqu

© o O O
N ~ OO
III|III|III|III|III|III|III|III|III|III_(‘D

Reco-Gen |GeV]

o

_1t

11°0.80.60.40.2 0 02040608 E

CEPCPreliminary (240 GeV)

Thrust
Clean ;

x ¢ dR<0.05°

Leading AE

Reco-Gen

[GeV]

10°

104

10

1

Mar 06, 2020



Match by Energy and AR reverse

2D AE Distribution
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Match by Energy and AR+ AE reverse

1e+e'_>ZZv CES:Pn?liminar 240 GeV) 1
- " 1=10%
E 0.6 4 E 0.6
= 0.4F 12100 = 04

& r 1 $

§ 0.2_— R » § 0.2
g ol R
g O 107 E < 0
2_0.2F - 202
S e : S
2_0.4:_ 2_0.4
%—0.6; 10 ('%—0.6

—0.8F 0.8

137080604020 0.20.40.608 1 ! -
Leading AE,, ., gon [GEV]
1e+e-_>22—>vvq6 ] CEPCPreI/m/nar 240 GeV) 18
0.8F = 10* 0.8
= 0.6F 7 = Io.es
© - o,

= 0.4 =10° < 0.4

S F. - &

8 0.20 " o 802
LIJD: :_ oy _0:3 LIJI
2_0.2F1 202
S od g
'g_o 6:— 10 '%_0 6
O T v

—0.8F 0.8

14080604020 0.20.40.60.8 1 -1
Leading AE,, ., gen [GEV]

Pei-Zhu Lai (NCU, Taiwan)

ete >ZZ—-vvq

Q|

- Cleans

"=

III|III|*II|III|III|III|III|III|III|III

140.8060.40.20 0.20.40608 1

Leading AEg, ., cen [GEV]
e ?ITIZ{—IWVQ? . CEPCPrellmlnary (240 GeV,
- Toe s
g Iy Th rust
N L
3 - . Clean’
g e
- -":.'-'I-_:
- AR v
- g e e ]
3 L 1
Gl b by by by 1y ]
11-0.80.60.40.2 0 02040608 E
Leading AEg,...cen [GEV]

6

_ CEPCPrellmlnarv (240 GeV)

2D AE Distribution

| IIIIIII|\.—

—
o
w

—
o
™o

Entries

10

1

Entries

e 29T, GEPCPreliminary (240 GeV)
0.8 —f | .
> - 1410
o 0.60 E
5 .dR<0. 05 ]
c 04__ 1
2 02k 1
g 1 10°
s O E
2_0.2F =
g - ]
S_0.6 ]
N ]
—0.8 JER -

1: I ETEN A RSN AN S ANENAN N AYANENE ANV 2 AYENE : 1
11080604020 0.20.40.60.8 1
Leading AEg, ., gen [GEV]
Ve CEPCPreliminary (240 GeV)
0.83— ThrUSt_f ]
> 06l i Clean j |

5 f dR<0 05 ;
c 04__ _
3 - 1
8 0.2 . o 2
doof W ARE b
< - L ] .
9—0.2_— ]
8 _0.4f ]
% . i ] 10
5060 E
~0.8 =
1: o b b b a b by : 1
11080604020 0.20.40.60.8 1
Leading AE,. ., gen [GEV]

Mar 06, 2020



Match only by Energy
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Match by Energy and AR+ AE reverse 2D AV, D]St I bUtion
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Match by Energy and AR reverse
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Matching Reverse Ratio

B Under 4-jet condition. The matching situation becomes more complex.

m Firstly, match the RecoJet and GenJet according their energy.

B Test the reverse behavior between them which judge from the “diagonal pattern”.
B Reverse behavior could penetrate three order of the energy sort.

RecoJet GenJet Combination Reverse behavior
Leading(1) (X)
2- o)
Sub-leading(2) 310
1-3 | (o) slight
2-4 | (o) slight

Leading <«— Leading

Sub-leading Sub-leading

Third Third Third(3)

Trailing Trailing Trailing(4)

1-2 ] (0)
3-4 | (o)

19‘9422%3‘1? CEPCPreliminary (240 GeV)

AE, A, A

Process \ Reverse Ratio (%) ee-kt
AR
34.79

Pei-Zhu Lai (NCU, Taiwan) 13 Mar 06, 2020
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@/ cepll Summary

B Match Reco and Gen by energy and reverse by AR (or AR + AE) is a better
approach than only using energy.

B Will perform the matching efficiency to determine AR (or AR + AE) is the best
one.
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Match only by Energy
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Match by Energy and AR+ AE reverse
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4-jet Condition
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2D AE Distribution
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AR Distribution (Z-pole)

Gen-Parton Reco-Gen

Process \ AR<0.05 Ratio (%) ee-kt Thrust Process \ AR<0.05 Ratio (%) ee-kt Thrust
Z pole — qq 35.1 35.3 Z pole — qq 49.5 26.1
ZZ-wvvqq 0.6 0.7 Z7Z—-wvvqq 55.9 54.5
WW- uvqq 0.7 0.8 WW-urqq 60.6 55.4
ZH—wvvqq 0.5 0.5 ZH—wvqq 43.7 43.5
ZZ—qqqq 0.6 0.7 ZZ—qqqq 55.4 54.5
WW—-qqqq 0.7 0.7 WW—-qqqq 60.6 55.4
ZH—qqqq 0.5 0.5 ZH—qqqq 43.7 43.5
The times it win 0 4 The times it win 7/ 0

Reco-Parton

Process \ AR<0.05 Ratio (%) ee-kt Thrust
Z pole — qq 28.3 13.8
LZ-vvqq 31.7 31.4
WW-uvqq 34.3 31.6
ZH—-wvvqq 22.2 21.7
ZZ—-qqqq 31.7 31.4
WW—-qqqq 34.3 31.6
ZH—qqqq 22.2 21.7
The times it win 7/ 0
B Match the different level jet according their energy. Thrust based algorithm does do better than ee-kt
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