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&3 The dead cone effect in QCD %
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@ QCD MLLA dead cone spectra %

e*e _ bb + X QCD MLLA prediction for momentum
DEW) spectra Do(¢) of accompanying
W= Vs =01 GeV - particles in heavy quark jets
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&o = In(1/%0), Xq: average Xq
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Tag B or C hadron decay in one

| Thrust-hemisphere, measure tracks

IN opposite

Correct for track efficiency and

= avent selection biases to “hadron

level” (1 < 3x1071° s)

1 Accompanying particles and B or C

hadron decay products

1 (Could separate B or C hadron

— decay products with track IP)

[OPAL coll., Eur. Phys. J. C7 (1999) 369]



1/Nuea dn(m)/dé,

Decay and prompt particles %
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DELPHI
simulation

— Total Diff.Cross. ﬂi

B Decays
Fragmentation

Separate B or C hadron
decay products and prompt
particles using MC

(Pythia 8.3)

Apply to data with corrections
(scaling) and systematics for
B decay multiplicity in MC

[DELPHI coll., Eur. Phys. J. C5 (1998) 585] €

Dead cone in b- and c-jets 5



@ LEP data “cooked” %

Subtract MC simulated & spectra of B or C hadron decay products
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Dead cone effect

Dead cone confirmed at > 5 g, ratios Q/uds up to factor 10
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Dead cone effect in MLLA

QCD MLLA dead cone subtraction consistent with data
Prediction: Do(&,W) = Dg(&,W) — Dq(é—Eq,moVe)
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Excess at large &,

ATy S b

MLLA prediction at large ¢, above data

Corresponds to result of multiplicity
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[Dokshitzer, Fabbri, Khoze, Ochs, Eur. Phys. J. C45 (2006) 387]
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Sensitivity to b quark mass /=

5 O b-quark FF expected at 8 GeV, DELPHI input Flt Central reglon 1-6 < Ep < 2-6 Wlth free
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@ Relevant today? %

* Yes

* Heavy flavour jet tagging at LHC
— Dist'n of x = p/pjet of acc. part. sensitive to mg
- Inclusive (DNN) flavour tagging should profit

 MC heavy flavour modelling
- Compare acc. part. and Q decay ¢ spectra

* Top quark fragmentation
- Measure acc. part. spectra in top decays”?
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@ Conclusion %

* Dead cone effect confirmed with LEP data
- Momentum space analysis for b and c-quark jets
— Ejet = 45 GeV (ALICE Eradiaor < 10 GeV)
- Model independent (except B, C decay subtraction)

— No direct jet axis dependence = effect larger w.r.t.
ALICE

* Consequences for top quark dead cone studies
at LHC?
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@ ALICE INn dead cone land %

~ . "™ Charm tagged jets (anti-k. R=0.4)
o R (D° tag), de-cluster with C/A

\"\W (Sub)jet axis = ¢ quark direction?
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[ALICE coll., Nature 605 (2022) 440]
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ALICE In dead cone land
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- Introduction A

Chudakov effect for quarks and gluons

k

==
L
Ly

Consider transverse separation of y (gluon) from e*e™ (parton) pair
Wlth AtAE > h/2 = angLIIar Ordel'lng ee+e- > eey (epartons > eparton,g)

[Dokshitzer, Khoze, Mueller, Troyan, Basics of perturbative QCD,
www.lpthe.jussieu.fr/~yuri/BPQCD/BPQCD.pdf]

Dead cone in b- and c-jets 16



‘

-

p

1/6 do ,/dE

Soft gluon interference

Iog(l/xp) xIO = 2p/Vs

Charged partlcle momentum spectra Ep

R

- e OPAL 202 GeV : OPAL ‘:
- o OPAL 133 GeV ‘ﬁ ]
1
* OPAL 91 GeV .ﬂ, iflsfﬂ! :
1
o O TOPAZ 58 GeV ' % " ]
4 1
s TASSO44GeV ¢ . I
/ 03 1 b
A TASSO 35 GeV zi o "
L] 1
s TASSO22GeV ’A : :
A TASSO 14 GeV o
77 ‘
— & : % . A i “‘% l\i ]
%3 SR R W L
7428 . 3 \ X .
""5 3 is N “ v N 4 ‘\‘ 1 ]
| , ,;,: ’ \ . A“ 1‘\‘ Ly Y “ “‘E n
g A Nyt SRR
o LS RN
i é. o N AN -
iiii!!" @ \\~£ ““;\ ﬂ~~: . 1 “~~ ~
-| |Q 1 1 | 1 1 | 1 I | 1 1 | ~~T" o _:. =~ ~~.::=:;.' --d~~:l:'-
0 1 2 3 4 5 1
1

=
=10og(0.14/45)
Dead cone in b- and c-jets

ApDg=tt

Soft gluon coherence in
4<¢ <6

Quantitative pQCD In
MLLA + LPHD

Parton spectra = hadron
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Chudakov at work
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