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Nima Zardoshti - CERN LHC Seminar 
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Key Features for Dead-Cone Observat ion
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Nima Zardoshti - CERN LHC Seminar 

Specific transverse momentum of charged jets
(mass effect plays an important role);

De-clustering method can reveal the most basic
splitting structure in a vacuum from final state jets;

Tracking the hardest branches, then the splitting
angle (emission angle) can be calculated;

The radiator’s energy, emission angle, and transfer
scale are proposed as observables;

Dead-cone Effect: a long-telling theoretical story is
first and directly manifest in measurements.
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Groomed jet  radius in A+A
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ALICE PRL 2021

Why jet quenching will lead the jets
to be wider?

Can measurements be closer to
the QCD processes?

Can there be splitting observables
for jet quenching?



Motivat ion
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1. What is it like for the QGP medium-modified basic splitting
structures;

2. The declustering method used in a vacuum is still helping
when revealing medium-modified structure?

3. Can the Dead-cone effect in jet quenching still be directly
observed using the exact same method？

4. Can the splitting observable better constrain the jet quenching
models since it is even closer to the basic processes?
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Theoret ical  Def init ion of  Dead-cone
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Gluon radiation , with  dead-cone 
Angle 𝜃 = 𝑚/𝐸

bremsstrahlung radiation spectrum
off a light quark in vacuum:

radiated gluon spectrum off a heavy 
quark in vacuum:
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In Medium Radiative E-Loss:
higher-twist approach implemented both in SHELL
and LBT
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SHELL： in-medium E-loss Coll is ional
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P+P Set-tups
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Dead-Cone exposure in A+A
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Similar suppression at the 𝜃<5 < 𝑚5/𝐸=><*>3?@ regions as in the case of p+p is observed.

Such suppression begins to vanish when the energy of the radiator increases 
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The spl i t t ing structures in A+A :  I  
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The collisional energy loss mechanism has a negligible impact on the medium modification to the emission 
angle distribution of the charm-quark initiated splittings for D0 meson-tagged jets. 
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The spl i t t ing structures in A+A: I I
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Comparison of < 𝜽 >
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Normalized To Number Of Jet Normalized To Number Of Splitting

The story of the dead-cone phenomenon affecting heavy flavor is that the probability of heavy quark 
emitting gluon at a smaller angle is largely suppressed due to the dead-cone effect, leading it to be 
distributed at a larger angle. However, the possibility of emitting such gluon is suppressed due to this 
mass effect.
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Jet quenching in such same groomed jets
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Detailed jet quenching in splitt ings
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Detailed jet quenching in splitt ings
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Detailed jet quenching in splitt ings
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Detailed jet quenching in splitt ings
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Conclusion

1. The dead-cone effect will broaden the emission angle of the splitting and 
reduce the possibility to occur such splitting, therefore leading the massive 
parton to lose less energy. 

2. The dead-cone effect in medium-induced radiation can be directly observed.

3. The collisional energy loss mechanism will not compromise such observation.

4. The splitting observables provide insights of the details of the jet quenching
and can be used to test against jet quenching models.
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