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Outline

ATLAS

CMS

1 strange particles
2 charm particles
3 beauty particles

CMS
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LHC Delivered

ATLAS Recorded

-1Total Delivered: 14.13 pb
-1Total Recorded: 12.77 pb
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ATLAS & CMS

ATLAS
Coverage:

tracking syst.|η| < 2.5
muon spectr. |η| < 2.7

B: 2 T

Resolution:

tracking syst.
σpT

/pT = 0.05%pT ⊕ 1%

CALORIMETER
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MUON DETECTORS TILE CALORIMETER
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MAGNET TRACKER

SCT
DETECTOR

PIXEL TRT
TRACKER

MUON
ENDCAPS

RETURN YOKE

SUPERCONDUCTING 
COIL

HCAL

MUON BARREL

Si STRIP DETECTOR

ECALDETECTOR
PIXEL

CMS
Coverage:

tracking syst.|η| < 2.5
muon spectr. |η| < 2.5

B: 3.8 T

Resolution:

tracking syst.
σpT

/pT = 0.015%pT ⊕ 0.5%
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K 0
s (PDG: 497.614± 0.024 MeV/c2)
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Data

double Gauss + poly fit

Pythia MC09 signal0.01 MeV/c 

Pythia MC09 background

 Mass = 497.427    0.006 MeV/c  2

= 5.60  2

Statistical uncertainties only

σ

simple selection (e.g. ATLAS):

Secondary Vertex (S.V.)
opposite charged tracks
pT (π) > 0.1 GeV; |ηπ| < 1.2
Lxy > 0.4 cm
cos θ > 0.999
where θ: ∢ between flight and
momentum direction

σM
π

+
π
−

≈ 5 MeV/c2:

⇒very good momentum resolution
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K ∗(890), φ(1020)
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=7 TeV datas

)πs
0 K→K*(

-1bµ~250 
Breit-Wigner + polynomial fit

 0.7(stat.) MeV±Mass =  892.1 

 2.1(stat.) MeV±Width=    49.8 

PreliminaryATLAS 

ATLAS: K∗(890) → K 0
s π

dK∗ < 0.8 mm
pT K∗ > 1 GeV

CMS: φ(1020) → K+K−

pT K > 0.2 GeV; |ηK | < 2.4
dE/dx ; χ2/ndfK < 2

ATLAS: φ(1020) → K+K−

part of D±
s → φ(K±K∓)π± analysis

pT K > 0.7 GeV
| cos3 θ′(K)| > 0.2

more combinatorial background
dE/dx limited to low p region
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Λ0(uds) (PDG: 1115.683± 0.006 MeV/c2)

 [MeV]−πpM
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Mass = 1115.73 ± 0.01 MeV/c
= 2.28 ± 0.01 MeV/c

double Gauss + poly fit

Pythia MC09 signal

Pythia MC09 background

σ
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Mass = 1115.79 ± 0.01 MeV/c

= 2.32 ± 0.01 MeV/c

2

2

Statistical uncertainties only

double Gauss + poly fit

Pythia MC09 signal

Pythia MC09 background

σ

ATLAS (similar as for K 0
s ):

Lxyz > 0.3 cm; cos θ > 0.9998

for |ηtrack | < 1.2 less Λ
0

reconstructed

CMS

lower p track ⇒ mπ
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Ξ−(dss) (PDG: 1321.71± 0.07 MeV/c2)
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πΛ→(1320)Ξ
-1bµ~250 

PreliminaryATLAS 

Gaussian+polynomial fit

 0.07(stat.) MeV±= 1322.2 µ
 0.08(stat.) MeV±=       3.8 σ

Correct charge comb.

Wrong charge comb.

Ξ±: Λ0 and additional charged track (mπ)

ATLAS

pT > 0.15 GeV; d0 > 0.5 mm
dΞ S.V .−P.V . > 4 mm

CMS

dΞ S.V .−P.V . > 4σd

trajectory pointing to PV within 3σ

lifetime: more data need to be analyzed
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Ω−(sss) (PDG: 1672.45± 0.29 MeV/c2)

selection (e.g. ATLAS):

Ω±:
Λ0 and additional charged track (mK )
pT > 0.4 GeV;
d0 > 1 mm
dΞ S.V .−P.V . > 6 mm
pT pπK > 1.5 GeV

what else?
maybe soon K 0

s K 0
s - resonance states:

f2(1270)/a0
2(1320)

f2(1525)
f0(1710)
observed by ZEUS (HERA) and L3(LEP)
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KΛ→(1670)Ω
-1bµ~250 

PreliminaryATLAS 

Gaussian+polynomial fit
 0.3(stat.) MeV±= 1672.8 µ
 0.3(stat.) MeV±=       4.0 σ

Correct charge comb.

Wrong charge comb.
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D∗(2010) & D0
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Data 2010
right-charge combinations

wrong-charge combinations

 120±) = 2020 ±fit  : N(D*

 0.05 MeV± M = 145.54 ∆

 0.05 MeV± M) = 0.85 ∆(σ

”Golden Channel”:
D∗+ → D0π+

s → K−π+π+
s (+c.c.)

ATLAS

pT K/π > 1 GeV; pT πs
> 0.25 GeV

pT D∗ > 3.5 GeV; |ηD∗ | < 2.1
1.83 < MKπ < 1.9 GeV

CMS

pT K/π > 0.6 GeV; pT πs
> 0.25 GeV

pT D∗ > 5 GeV
|MKπ − MPDG

D0 | < 25 MeV
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D+(cd̄) (PDG: 1869.60± 0.16 MeV/c2)
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Data 2010

 86±) = 1667 ±fit  : N(D

 1.1 MeV±) = 1871.8 ±M(D

 1.2 MeV±)] = 19.7 ±[M(Dσ

D± → K∓π±π±

ATLAS

pT K > 1 GeV; pTπ > 0.8 GeV
pT D+ > 3.5 GeV; |ηD+ | < 2.1
Lxy D+ > 1.3 mm

CMS

pT tr > 0.1 GeV; ptr > 1.5 GeV
S.V.
L/S > 7: detachment
P.V - S.V divided by its error
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D+
s (cs̄) (PDG: 1968.47± 0.33 MeV/c2)

D±
s → φπ± → K∓K±π±

ATLAS

pT K > 0.7 GeV; pTπ > 0.8 GeV
S.V. χ2/ndf < 6
Lxy > 0.4 mm
cos θ∗(π) < 0.4 where θ∗(π):
∢ between π in KKπ rest frame and
KKπ line of flight in LAB. frame
| cos3 θ′(K)| > 0.2 where θ′(K):
∢ between one K and π in
KK rest frame
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Data 2010

 57±) = 326 ±
s

fit  : N(D

 4.6 MeV±) = 1971.5 ±
s

M(D

 3.8 MeV±)] = 24.0 ±
s

[M(Dσ
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Welcome to diµdorado !

similar spectrum observed also by ATLAS
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J/Ψ(1S)(cc̄) (PDG: 3096.916± 0.011 MeV/c2)
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Fit projection

Fit projection of background

 90± = 6820 ψJ/N
 0.001 GeV±= 3.095 ψJ/m

  1 MeV± = 57 
ψJ/mσ
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Tight Selection

ATLAS Preliminary

-1
 L dt = 290 nb∫

 = 7 TeVs

CMS

P(µ+µ−
S.V .) > 0.1%

for |yJ/Ψ| < 0.5:
pTµ > 3.3 GeV
Mass: 3.0945 ± 0.0008 GeV/c2

N(J/Ψ(1S)) = 710 ± 29

ATLAS

pTµ1 > 2.5 GeV; pTµ2 > 4 GeV
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Ψ(2S) (PDG: 3686.09± 0.04 MeV/c2)

CMS

same selection as for J/Ψ(1S)
|yµ+µ− | < 0.5

what else?
maybe checking for X(3872)
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Υ(1S)(bb̄) (PDG: 9460.30± 0.26 MeV/c2)

dimuon mass  [GeV]
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 0.01 GeV±) = 9.48 1SΥmean(

 0.01 GeV±) = 0.17 
1S

Υ(σ

 77 ±) = 952 1SΥN(

 59 ±) = 259 2SΥN(

 59 ±) = 60 3SΥN(

ATLAS

Trigger:
L1 muon trigger( no pT cut), or a
LHT muon: pTµ > 4 GeV
pTµ1 > 2.5 GeV; pTµ2 > 4 GeV

CMS

pTµ > 3.5 GeV; |ηµ| < 1.0;
|yΥ| < 2
P(µ+µ−

S.V .) > 0.1%
|zµ+ − zµ− | < 0.2 cm:
– N(Υ(1S)) = 2440 ± 61
– N(Υ(2S)) = 757 ± 40
– N(Υ(3S)) = 464 ± 34
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B−(ūb) (PDG: 5279.17± 0.29 MeV/c2)

CMS

High Level Trigger:
pTµ > 3 GeV & ct/σct > 1
pTµ > 3 GeV; |ηµ| < 2.4
P(J/ΨS.V .) > 0.1%
pT tr > 0.9 GeV; track: mK

P(B−
S.V .) > 0.1%

if NB− > 1 in one event:
choose highest pT one

Mean: 5280 MeV/c2

Resolution: 32 MeV/c2

NB± : 48 ± 8
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B−(ūb) (PDG: 5279.17± 0.29 MeV/c2)

CMS

High Level Trigger:
pTµ > 3 GeV & ct/σct > 1
pTµ > 3 GeV; |ηµ| < 2.4
P(J/ΨS.V .) > 0.1%
pT tr > 0.9 GeV; track: mK

P(B−
S.V .) > 0.1%

if NB− > 1 in one event:
choose highest pT one

Mean: 5280 MeV/c2

Resolution: 32 MeV/c2

NB± : 48 ± 8

what else?
B0 → J/ΨK 0

s , Λ0
b
→ J/ΨΛ0,

B0 → J/ΨK∗0(Kπ),
B+ → J/ΨK∗+(K 0

s π+)

or B0
s → J/Ψ(µ+µ−)φ(K+K−)
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B−(ūb) (PDG: 5279.17± 0.29 MeV/c2)

CMS

High Level Trigger:
pTµ > 3 GeV & ct/σct > 1
pTµ > 3 GeV; |ηµ| < 2.4
P(J/ΨS.V .) > 0.1%
pT tr > 0.9 GeV; track: mK

P(B−
S.V .) > 0.1%

if NB− > 1 in one event:
choose highest pT one

Mean: 5280 MeV/c2

Resolution: 32 MeV/c2

NB± : 48 ± 8

what else?
B0 → J/ΨK 0

s , Λ0
b
→ J/ΨΛ0,

B0 → J/ΨK∗0(Kπ),
B+ → J/ΨK∗+(K 0

s π+)
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Summary

ATLAS CMS

+−

+−

+−

+−M=497.427   0.006 MeV/c2

M=497.653   0.003 MeV/c2

+−
+−

2

2
M=1871.8   1.1 MeV/c
M=1869.3   2.1 MeV/c

+−
2M=1971.5   4.6 MeV/c

2

2

M=1864   1 MeV/c
M=1865.5   1.4 MeV/c

Ψ(2S)

Υ(1S), Υ(2S), Υ(3S)

B− → J/Ψ(µ+µ−) K−

B0
s → J/Ψ(µ+µ−)φ(K+K−)

∆
∆ +−

+−
M=145.54   0.05 MeV/c
M=145.37   0.06 MeV/c

2

2

+−

+−
M=3094.5   0.8 MeV/c
M=3095   1 MeV/c2

2
+−M=1020.3   0.3 MeV/c

2

+−

+−M=892.1   0.7 MeV/c2

+−

2M*=1019.58   0.22 MeV/c

M**=888   3 MeV/c2

−
+−M=1115.967   0.003 MeV/c2

2M=1115.73   0.01 MeV/c
+−M=1322.06   0.03 MeV/c2

+−
2M=1322.20   0.07 MeV/c

+−
+−

Λ

2

2M=1672.2   0.4 MeV/c

+

M=1672.8   0.3 MeV/c

statistical errors only

M∗: result from
√

s = 900 GeV data
M∗∗: result from

√
s = 900 GeV and 2.76 TeV data
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Back-Up Slides
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Lifetime: K 0
s , Λ0

s , Λ̄0
s
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good DATA description by the MC:
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φ(1020) → K+K− at 900 GeV
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dE/dx can be used up to p ≈ 1 GeV

ATLAS: p ≤ 0.8 GeV
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K ∗±(892) → K 0
s π± at 900 GeV and 2.36 TeV

one of the first measurements

limited statistics
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Muon Reconstruction:

Muon System

Calorimeter

Inner Detector

http://cdsweb.cern.ch/record/1298275/files/ATL-PHYS-SLIDE-2010-342.pdf

ATLAS

CMS
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