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D0→Kπ and Λc→pKπ
 as benchmark channels
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Analysis strategy

• Tracks are reconstructed from RAW data

• „RAW to ESD”

• Decays are reconstructed from tracks

• „ESD to AOD/delta AOD”

• Decays are analysed

• „AOD to mass plot”
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production 
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MC strategy

• Full MC requires for each considered detector 
geometry:

• Lots of CPU time (detector response plus all three 
steps from RAW data to mass plot)

• Lots of programming (e.g. different tracking 
algorithms for different layouts)

• Favour lightweight MC techniques:

• Only repeat the D/Lambda candidate selection with 
the tracking resolution achievable with the upgrade

4

long term
short term
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Hybrid MC methods

• „Hybrid approach”:

• Use existing MC productions, including the detector response 
(of the „old” ITS)

• Smear the tracks by reducing the difference to MC by the 
fraction of resolutions

• Recalculate the decay properties

• „MC smearing”:

• Similar to hybrid, but based on the pure MC info (no fractions, 
but gaussian smearing)

• Even faster than „hybrid”: no detector response sim. needed

5
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Inputs
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Details and updates will follow in the next talk.
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Hybrid MC methods

7

• Comparison between:

• „Hybrid approach”:

• „MC smearing”:
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Implementation
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• “Tender” for analysis:

• Allows using of any analysis task to look 
at the impact of an upgrade

• Very clean separation of code

Data flow (simplified)

MyTask
(1st iteration)

Smearing
(hybrid or MC)

MyTask
(2nd iteration)

File X

event in memory

res
olut

ions

old new
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Proof-of-principle
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Proof-of-principle II
new
ITS

(7 new layers)

(using correct 
particle  species 

dependent 
resolutions)
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Λc→pKπ in pp
reconstructed-MC
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The D0 case

• Already visible with the current ITS (both in 
pp and PbPb)

• Good candidate to study the improvement of 
significance

• Access beauty production via identification of 
secondary D0 from B decay 

• Measure D0 production down to pt=0 in pp 
and PbPb

12
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Sec. vertex res. (pp)
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Results D0 in pp

14

ITS-upgrade Working Groups 1&2 21/04/2011 

pp-invariant mass analysis 

2 < pt < 4 GeV/c 

Background rejection better 
than a factor 10 w/o any further 

cut optimization 
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Results D0 in PbPb
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Results D0 in PbPb

16

]2) [GeV/cInvariant Mass (K
1.75 1.8 1.85 1.9 1.95 2 2.05

2
En

tr
ie

s 
/ 1

0 
M

eV
/c

0

50

100

150

200

250

300

350

400

450

 1.0 ±) 3.6 Significance (3
 44 ±) 153 S (3
 22±) 1626 B (3

 1.1 ±) 9.9 Significance (3
 21 ±) 207 S (3
 8±) 231 B (3

Current ITS
AllNew configuration

m)µ= 4 ,zr=0.3%, 
0

(X/X

=2.76 TeV NNsPbPb 
 events in centrality 0 20%410×3.0

 <  4.0 GeV/c
0D

t
2.0 < p

 charm enriched 



May 29th, 2011 – ITS upgrades meeting  A. Rossi, C. Terrevoli, M. Mager, S. Moretto

D0 summary PbPb

17

ITS-upgrade Working Groups 1&2 21/04/2011 

Test on PbPb collisions: 
ConfigX0 =0.3% centrality 0-20% 

Upgrade: All new Config 

Current ITS 
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ITS-upgrade Working Groups 1&2 21/04/2011 

Test for optimizing the cuts for the ITS 

upgrade configuration 
Use already produced MC (LHC10f6a min. bias) 

Run already existing task  (AliAnalysisTaskSESignificance) on candidates 
reconstructed with “current” ITS 

Run AliAnalysisTaskSEImproveITS_SM: 

Run again the  AliAnalysisTaskSESignificance on modified candidates 

•!Need to Vary cuts values and compare the performances in 

the best cases obtained in each ITS scenario 

D0 TODOs

• Re-calibrate the D0 meson 
analysis selection:

• Retune current cut values

• Introduce cuts on variables 
only accessible with an 
upgraded ITS (e.g. on z)

• Loosen production cuts for lower 
momentum bins

18
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The Λc case

• Strong motivation for an upgrade:

• Very poor signal in pp

• Currently inaccessible in PbPb
(never seen there before)

• Difficult due to its short decay 
length (59.9 μm)
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Expected Λc-yields

20
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Table 6.55. Total yield, average rapidity density for |y| < 1, and relative abundance, for hadrons

with charm and beauty in Pb–Pb collisions at
√

sNN = 5.5 TeV. The values reported correspond to

a centrality selection of 5% σ inel
.
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Table 6.56. Total yield, average rapidity density for |y| < 1, and relative abundance, for hadrons

with charm and beauty in pp collisions at
√

s = 14 TeV.

Particle Yield �dN/dy�|ylab|<1 Rel. Abund. Particle Yield �dN /dy�|ylab|<1 Rel. Abund.
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Table 6.57. Total yield, average rapidity density for |ylab| < 1, and relative abundance, for hadrons

with charm and beauty in pPb collisions at
√

sNN = 8.8 TeV.

Particle Yield �dN/dy�|ylab|<1 Rel. Abund. Particle Yield �dN /dy�|ylab|<1 Rel. Abund.

D
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to −1.47 < yc.m.s. < 0.53 for pPb and −0.53 < yc.m.s. < 1.47 for Pb–p. No dependence of the

relative hadron abundances on the centre-of-mass energy is observed.

It is interesting to notice the large ratio of the neutral-to-charged D meson yields:

N (D0)/N (D+) � 3.1. In PYTHIA, charm quarks are assumed to fragment to D (spin

singlets: J = 0) and D
∗

(spin triplets: J = 1) mesons according to the number of available

spin states; therefore, N (D0) : N (D+) : N (D∗0) : N (D∗+) = 1 : 1 : 3 : 3. Then, the resonances

D
∗

are decayed to D mesons according to the branching ratios. The difference between neutral

and charged D mesons arises here: owing to the slightly larger (≈4 MeV) mass of the D
+
, the

D
∗+

decays preferably to D
0

and the D
∗0

decays exclusively to D
0
. We have [409]

N (D0)

N (D+)
=

N (D0

primary
) + N (D∗+) × BR(D∗+ → D

0) + N (D∗0) × BR(D∗0 → D
0)

N (D+

primary
) + N (D∗+) × BR(D∗+ → D+) + N (D∗0) × BR(D∗0 → D+)

= 1 + 3 × 0.68 + 3 × 1

1 + 3 × 0.32 + 3 × 0

= 3.08. (6.133)

We chose to use the relative abundances given by PYTHIA, although, experimentally, the

fraction D
0/D

+
was found to be lower than 3. The value measured in e

+
e
−

collisions at LEP

by the ALEPH Collaboration is ≈2.4 [833]. This would reduce by about 6% the expected

yield for the D
0

mesons.
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... still assuming 100% detector efficiency & no further cuts!

Strong motivation for a trigger
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Problems

current ITS 7 new layers Monte-Carlo

cτ
[µ

m
]

pt [GeV/c]

Reconstructed     after production cutsΛc

Most of the current candidates would not have passed 
the cuts, if the detector resolution was ideal!

21

„Better detector = shorter lifetime”
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Λc TODOs

22

• We loose signal and background:

• Need to redo the reconstruction with looser 
cuts
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Λc outlook: PbPb

23
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Conclusion

• Summary:

• Fast MC techniques can be used to assess impacts of 
resolution improvements on physics observables

• Already very good results for D0, Λc requires more 
work, but looks promising

• TODO:

• Redo part of the reconstruction with looser cuts

• Redo a MC production with cleaner sample

24


