
0 0.1 0.2 0.3 0.4 0.5 0.6
S∈

5−10

4−10

3−10

2−10

1−10

1B∈

 < 400 GeV
T

200 < p

=0.05
cut

=0, zβ  

=0.05
cut

=1, zβ  

=0.05
cut

=2, zβ  

HOTVR with SD

0 0.1 0.2 0.3 0.4 0.5 0.6
S∈

5−10

4−10

3−10

2−10

1−10

1B∈

 < 800 GeV
T

600 < p

=0.05
cut

=0, zβ  

=0.05
cut

=1, zβ  

=0.05
cut

=2, zβ  

HOTVR with SD

0 0.1 0.2 0.3 0.4 0.5 0.6
S∈

5−10

4−10

3−10

2−10

1−10

1B∈

 < 400 GeV
T

200 < p

 dependent
T

p

mass-dependent radius

HOTVR with SD

0 0.1 0.2 0.3 0.4 0.5 0.6
S∈

5−10

4−10

3−10

2−10

1−10

1B∈

 < 800 GeV
T

600 < p

 dependent
T

p

mass-dependent radius

HOTVR with SD

W
hy

 d
o 

w
e 

ne
ed

 V
ar

ia
bl

e-
R 

je
t c

lu
st

er
in

g?
• Especially in multiscale problems like 4 top final 

states, Variable-R can offer an increased 
efficiency  

• So far HOTVR (heavy object tagger with 
variable R) was optimised for top tagging and 
using mass jump 

• Included mass aware jet clustering and soft 
drop to HOTVR!

Mass aware jet clustering with Variable-R 
and a soft drop veto
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Difference in mass tail observed
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Motivation - Multi-scale problem

● Scenarios with multiple hadronic tops with different 
scale in one event, show a dense hadronic activity 
which makes it challenging to reconstruct

● The size variability of HOTVR jets enhances the 
hadronic top quark identification with respect to 
fixed-size cone algorithm (AK8) jets, especially for 
jets with 200 < pT < 400 GeV, in events with at 
least 4 generator top particles

● This can be useful for searches of resonances of 
mass lower than 1 TeV, such as ttZ’ → 4t, where 
the top quarks pT is lower than the completely 
boosted regime;

Fig. 1: The efficiency to reconstruct top quarks in events with four hadronic decaying top quarks for different jet reconstruction algorithms, 
HOTVR (pT > 200 GeV) (orange,solid) and AK8 (pT > 400 GeV) (blue, dashed) is shown. The efficiency is defined as the ratio of any 
generator top-particles whose distance (ΔR) in the η−ϕ space to jets is found to be less the jet cone size, relative to all the generator 
top-particles with pT > 30 GeV. The efficiency is plotted as a function of the generator top particle pT . 4
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Soft drop grooming improves the performance due 
to shifting the background

Performance based on  and  seems similarτ21

For a top mass, the mass-dependent radius is 
similar at high  but smaller at low  pT pT
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