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Simulations of Ds semileptonic decay
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Fast simulation vs. full simulation

 no fitting issues here
» take care of PID
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PID Algorithms

Full:

Fast:

30-04-2014

PidAlgoldealCharged

( panda M) 0LICH

: true P=1; others P=0

PidAlgoMvd :MVD
PidAlgoMdtHardCuts  : MUO

PidAlgoDrc : DRC .
PidAlgoDisc -pisc  [combineall
PidAlgoStt STT

PidAlgoEmcBayes :EMC __

PidChargedProbability

: combination of all

ScEmcPidFSProbability
ScEmcPidFwCapProbability
ScEmcPidBarrelProbability
ScEmcPidBwCapProbability
DrcBarrelProbability
DrcDiscProbability
MvdPidProbability
SttPidProbability
RichProbability
ScMdtPidBarrelProbability
ScMdtPidForwardProbability

: EMC forward spectrometer
: EMC forward endcap

: EMC barrel

: EMC backward endcap

: Barrel DIRC

: Disc DIRC
: MVD

1 STT

: RICH

: MUOO barrel
: MUO endcap
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Various PID Criteria

PID algorithm + PID criteria
o All - F = 0.0 required

» VerylLoose - P = 0.0 reguired
+ Loose - P =025 required FullSim

« Tight - P = 0.5 required 1. Ideal PID + All
+ VeryTight - P = 0.9 required 2. all PID + All

¢ Best- F; = P;for all j to accept type | Ideal PID + Loose doesn’t work
in #24697 ?!

K+

FastSim

all PID + All

all PID + Loose

all PID + Tight

all PID + VeryTight
all PID + Best

kbR
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10k evt
#24697

e* momentum dlstrlbutlon (all)

— Fast_no pid
: : : : : : Fast_loose
1400 | SSRRRN SRR SN S b Fast_tight
= — Fasi_verytight
= = Fasi_best
: : : : : : — Full_jdeal
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Ds mass dlstrlbutlon (all)

— Fast_no pid
Fast_loose
Fast_tight

= Fasi_verytight

—— Fasi_best

m—— Full_ideal

Full_all
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n“ mass dlstrlbutlon (all)

n mass dlstrlbutlon (all)

i | = Fast_no pid u L
B : Fast_loose 5 -
[EEETOOOPOTOOE . 10 cre OO YOO SO Fast_tight S r

i | =— Fast_verytight -
| i | = Fast_best 2500
= § | — Full_jideal

; Full_all
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03 04 05

— Fast_no pid
Fast_loose
Fast_tight

= Fast_verytight

—— Fasi_best

m—— Full_ideal
Full_all

0.7 0.8 09 1
GeV/c?
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Updates in full simulation

PID-AIl

decay length

Invariant mass squared of lepton-neutrino
system (regarding to semileptonic form factor)



counts

Full Simulation

1000_ ................. ....................... ....................... ....................... ......

Mass distribution of Ds

all candidates

vix fit

vix + mass const. fit

800 S— et

400

200

e IR L R 1

Sigma = 12 MeV/c?
Efficiency = 12.7%
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10k evt
#24697

i

Mass distribution of 1

.............................................................................

all candidates.

= gfter fittings

— global fit

Sigma = 11 MeV/c?

T Efficiency = 23.4%
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Full Simulation 10k evt
#24697

Mass distribution of vy Mass distribution of reco. nt°

1400 __ .................. — ........... R - = all reco. n°

all yy

counts
1
counts

1400 [Py — 3

i : ' selected = for 7

; - 0 EN S R
LF-10]) E | — s W re;o. T | 1200 fglobalfif

1000
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Problems of too-small-Chi2 are still here: mass constraint fit of piO and eta.
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Full Simulation PDG: ¢z (Ds™) = 150 um

Decay length of Ds’

» hdsm_rmp
€10° Entries 1270
8 F Mean 0.02098
- RMS 0.02389
n Prob 0.008243
Constant  7.027 + 0.039
10° = Slope -55.03 + 1.37
i PID-All: ct = —— = 181.7 um
10 slope
i \T How’s it with Ideal
N PID + Loose?
:I 11 L1 1 1 | 11 x | I H L I 11 1 1 H 1 11 1 |7
0 0.4

1 | I 1 1
0.05 0.1 0.15 0.2 0.25 0.3 0.35 )
RM/P cm
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K+

Full Simulation

e 10k evt

* |deal PID + Loose (#24300)

— — — 2
¢ q2(8+ve) = (EPI_’ — Epg- — En)z - |PPI_’ — Pps— — Pnl

« eff.(et nu_e)~ 2% n

Invariant mass squared of v, Invariant mass squared of (e * v,)

17} C
§ C Entries 197 *% L Entries 197
3 35— 3 -

- Mean -0.2299 12— Mean  0.7101
S0 RMS 0.7177 ol ] RMS 05468
25 Constant 24.57 - Constant  10.77

, B Mean 0.6662

- /\ Mean  -0.005896 g
20— - . Sigma  0.5112

E Sigma 0.137 6—

15— -
10— A
5 2
0:\ [ ﬂlmmﬂm\ﬂﬂﬂ!jﬂ P \Mmlﬂ [ AR B 0_\ [T R MR R | R B R R [ R
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GeV?/c* GeV?/c*

30-04-2014 11



