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HF cleaning cuts, efficiencies and SF’s

Cleaning cuts for HF jets are defined as:
> 299 < |n| < 4.0: gjnin — Tigie < 0.02 condition is required. The corner region, defined as
Oinin < 0.02 & 0jgip < 0.02 is also removed.
» |n| > 4.0: 0jyiny < 0.1 < & 0igip > 0.02 condition is required.
> |n| > 2.99: CSSur < 3 is required.

(HF Jets with cleaning cuts) & (PER selections)
Total HF Jets with PER selectiomns
Data efficiency

SF = 20 STEE 2)

~ MC efficiency

Efficiency (Data/MC) =

(HF Jets with inverted cleaning cuts) & (NER selections)
Total HF Jets with NER selections
Mistag rate = 1 - (Noise-tagging efficiency) (4)

Noise-tagging Efficiency =
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» HF CR is defined with the same selections as SR but with inverted HF-cleaning cuts. Also
leading/subleading jet-p; > 80 GeV & |n| > 3.

> Noise template in VBF SR is estimated from the template in HF CR using [p1, 7]
dependent transfer factors, defined as the relative probability for a noise event to pass the
HF shape cuts relative to failing them.

P(pass | noise)
SR _ CR _ p/CR
Nn0|se - P(fal| | noise) ( data NMC)
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111 fb' (13.6 TeV)

c 10’ T T
a8 MS - Data -an Z(w) -an W(lv) 3
& 10° gwork in prodllewk zw) [l Mewk wivg
= RHFCR mWocozay [mutiet  [lDiboson ]
O 10 Mocoy  Mewky
10 E
10° -
E—— E
10°

0.5 1 15

2 25 ' ‘3
IAQrkMET, MET)|

VR HF CR

ULB + Boston team

111 'b'1 (136 TeV)

111 Vb" (13.6 Tev)

c 10 T T E c10'g T T T
3 MS  —Data W 0o zov) Moo W S FcMs | ~Daa  [JHFnoise est llQcD zovi
> 10° EWork in prodllewk z(w) [IEwk wiv) [lld E > ° EWork in progllsscp w(v) [ElEwk z(w)  [EEWK WiR
€ _FVRSR Mobosn [Hocoy Mocozmy | € Wi Moiroson  [lecoy
510 Olvutiier  [Clewky E :>_|’ Wacozmy Clmutier  [Tewky

2 2.5 3
IAGtrkMET, MET)|

VR SR

VBF H — inv

Data/Pred.

5 2 25 3
IAQ(rkMET, MET)]

VR SR with HF estimate

7th September 2026

5/12



10 £10

Qa Qo

E 10° E 10

f=4 f=4

g10° @ 10

w w
10* 10*

5 8 &

-

Q vl
o ® B

Data/Pred.
o

©
I
a
E
I
Qo.

.5 1 15

2 25 - ‘3
IAQ(trkMET, MET)|

VR HF CR

25 b (13.6 TeV)

CMs | ~Daa  [Qco zov) Wecowm 3
ork in prog@llewk z(vv) [Ewk w(v) [l 3
RSR Woboson [Hocoy  Macoze 7
[Cmuttiiet  [CJewk y E

2 2.5 3
IAGtrkMET, MET)|

VR SR

VBF H — inv

VR SR with HF estimate

7th September 2026

6/12



o
U

62 b (13.6 TeV)
T

-Qéo 2z(w) [llQcp w(v)

N
<

[Hewk zov) [EEWK w(v)

53

Events / GeV
I

Events / GeV

Events / GeV

=
o

CMs | ~oaa  Mlecozew Elecow®)
Work in pro{_Jesutijer [l
SR [ecoy  [eEwk zeww)

[l Qcp z() [[JHF noise est. [C]JEWK y
Heodv

ULB + Boston team

Ll
2000

Ll P B
4000 6000 8000 _ 10000
m. [Ge'

SR with HF estimate

7th September 2026



110 1™ (13.6 TeV)
T T
-s-Data -an Z(w) -an W(v)

o
U

CMS_

N
<

[muttiet [ oiboson [l QCD z(n)
[ocoy  Dewky

9
53

Events / GeV

=
o

P R
0 2000 4000 6000 8000 1 V?OO

HF CR

ULB + Boston team

Events / GeV

110 fb™ (13.6 TeV)

110 Vb" (13.6 Tev)

[elVS)

—-Data ‘
Work in pro_Jesutier [l

Mewkwiv [Eacoy
Wocozay [CJewky

B oCo zov) Ml aco wi)
[ Ewk Z(w;

[ biboson

H-dv

Events / GeV

T
CMS
Work in pro{_Jeauttiiet [l

[Moiboson [FQcDy

H- v

+Dau\ .ocnz(w) .anw(w)

[ Qco 2 [CJHF noise est. [JEWK v

.
2000

)
4000 6000

SR

VBF H — inv

-
8000
m,

10000
[Ge

SR with HF estimate

7th September 2026

PRI P B
5000 4000 6000 5000
m; [G

10000
e

8/12



o
U

111 fb™ (13.6 TeV)

N
<

53

Events / GeV
I

=
o

T T
CMS  -+Daa W oco 2w Wocowm |

[muttiet [ oiboson [l QCD z(n)
[ocoy  Dewky

2000 4000 6000 8000 1 \300

HF CR

ULB + Boston team

111 b7 (13.6 TeV)

111 Vb" (13.6 Tev)

T
—-Data

Events / GeV

Mewkwiv [Eacoy
Wocozay [CJewky

T
Wcco zov) Wocowi) E
Work in pro_Jesutier [l

Events / GeV

(el

- Dau\ [ ] ocn Z(w) . QCD W(v)
Work in prod_Jsaultiiet
[Moiboson [FQcDy

[l Qcp z() [[JHF noise est. [C]JEWK y
H- 4y

[ [

)
4000 6000

SR

VBF H — inv

Ll
2000

)
4000

P B
6000 8000 _ 10000
m. [Ge'

SR with HF estimate

7th September 2026

9/12



111" {136 Tev)

- 10t : : , 110 fb™* (13 6Te > 10°

(1) CMS —e-Data ] QCD W(iv) [

9 10° EWorkin progress [l [ EWK W(v) 9 10°
singleMuon CR [ Diboson [ Multijet §%]

§ 102 WQcpz() [TIEWK Z() §

o w

CMS
Work in progress [l &
singleMuon CR Il piboson

T
—e-Data

[ QcD z()

] QCD W(v)
[ EWK W(v)
[IMultijet

[CIEWK Z(I)

S e e SO T R R

_.+_.|...|.1..|...n

0 2000 4000 6000 8000 _ 10000
m. [Ge

2024 !

ULB + Boston team VBF H — inv

2000

4000 6000

2025

8000 __ 10000
m; [Ge\l?

7th September 2026



ULB + Boston team

1101 136 Tev)

> 10 T T S

() CMS - Data [ ] QCD W(v)

9 10° EWork in progress [l & [ EWK W(v)
singleMuon CR i piboson [ ] Multijet

WQcpz() [TIEWK Z()

4000 6000

2024

2000 10000
e

8000
m; [G

VBF H — inv

11117 (13.6 Tev)

% 10 CMS - Data .QCD W(v)
9 10° E-Work in progress | [ [ EWK W(v)
@ singleMuon CR i piboson  [] Multijet

§ BQcD z() [C]EWK z(l)
it}

I_Qu_ LI R | .I. P Rt ﬂ
2000 4000 6000 8000 10000
m; [Ge

2025

7th September 2026



Backup

ULB + Boston team VBF H — inv 7th September 2026 12/12



