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s Analysis strategy

s Background characterization
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My original plan:
- to work on D_(2460) and D (2536)

- check the analysis strategy on Dso*(2317), for consistency

\/

Since 1.5 year | have been working on the Dso*(2317)

- progress in tracking
- progress with PID tools
- progress with analysis tools

|

This is the first full simulation performed with pandaroot on Dso*(2317)
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MC simulation — EvtGen model

noPhotos

Decay pbarpSystem
D sO*+ D_s- PHSP;

s MC simulations: D (2317)"decays 100% to D_*" =’
Decay D_s+

K- K+ pi+  DS_DALITZ; s Approach: D_~ is reconstructed,

DS(2317)+ is obtained as recoil of D -

Decay D_sO*+ because of the higher rate
D s+ pi0 PHSP;

¥ —— N/ j ] 2
??I'TECD'iI N \/("J[tﬂf o EJ*DS)Z o IJ*DS

s MC simulation: the approach works by definition....
s DATA: everything allowed, on the D " recolil;

need to fix selection criteria to identify D (2317)"
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MC simulation — EvtGen model

s Pre-selection skim:
- PID
- MC-truth matched candidates
- P, 100 MeV/c

- p >50 MeV/c
Y

- PndVtxFitter: Proby*>0.01
- POCAxyz <1 mm?®

%ann f_— Fit to Sig. events Eneii—missmg—mas;m
% C Sig+00mb bkg Mean 2.317 . .
g..F AMS coie2e | ® Hypothesis: ¢ = [1-100] nb (signal)
sk ¥ 1 ndf 28.97 /28 - gy
weer |\P/|Ig truth Constant —— 370.5+ 7.4 BaCkground PP —qq.
400— } Mean 231775 £ 0.00067 — i
u ptrack>100 MeV/c Sigma  0.01604 + 0.00018 G =53 mb (el * Inel.)

-

- p>50 MeV/c :
aoo— P, = No selection:

S/B = [2 — 189]10°

200

100

s Pre-selection: S/B = [8-800]10
| I"'2.15I - IE.EI - l?ESJ | I2.3I - ‘I?!|35 | IL'E.lailI - I"'2.-|15I - I.'2.|5I

DS- missing mass: DS(2317)+ [GeV/c?]

to apply mass constraint fit is not a good idea
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D_recontruction: Dalitz model gEJJ
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s Several structures inside the Dalitz plot: this is not smooth PHSP!

s K'K~invariant mass will be restricted to the ¢ signal area

=P consequence: efficiency decreases ~ 3 times; but bkg drastically reduced
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DPM bkg scaled to arbitrary number: it is linear (no ss structure in DPM)
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Sig/Bkg discriminant: variables
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AE variable
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= Difference between the energy of the D_in the c.m. and its nominal value
s Expected a distribution centered in 0.

s Double gaussian parametrization for signal; polynomial for bkg
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Selection variables

Selection cut

pre-selection
IPOCA radius| < 100 um
IPOCA z| < 200 pm
Mps ps(2317)>4-25
 F>-0.038 -« It will be replaced by BDT discr.
|AFE|<0.04
[pz[<0.1
1.92< mps <2.01
pt (Ds)<0.2
1.004< mg+x- <1.04
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D_'(2317)" as recoil of D_

Nyecoil = \/ 1\[th B E* ) e PBQS

— - T I T T T I T T T T —] ) 350_ T T 17T I T 17T I LI T T T T T T T T T T T T T T T T 1T ]
o E 3 ™~y - + It 50.43/30 [
‘:S 400 — l; 300:— Constant ——$17.3£6.1
@ 3505 = @ C Meén 231110056\:
E = = E 250: (Sigma  0.01456+0.00019 ]
= = o F N %
F 250F = 7 200F o =
= & E = - .
S mop : ik -
= 150E- 3 =k .
= = 100 —
100~ = C -
s0E- E 50 =
E 1 1 | 1 1 1 1 | 1 1 1 I 1 1 1 1 I 1 1 | 1 1 1 E : ||||||||| :

Q.B 1.85 1.9 1.95 2 2.05 2.1 Q.Z 2. 22 2. 24 2. 26 278 2. 3 . 32 2. 34 236 2. 38 74
D, resolution [GeV/c?| D.(2317) resolution [GeV/c?]

DT - KTK—7~
s KK invariant mass cut: [1.004;1.04] GeV/c?
s Mass resolution: 14.56 MeV/c?

s P__Isfixed. No smearing in pandaroot:

some studies presented at Coll meeting Mar2014 when applying smearing

Ap/p ~ 10* "
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Background sources

Channel:  Pp — DID:,(2317)F
B - gn, ¢-2KTK"
D;,(2317)T —  anything

Channel

pp —KKm + anything 80M 6=53mb/3=17.67 mb
e

Pp — D}D;‘ZQWD
Pp — DEDFrta—

Pp — D;;D;* ) 100k G same as signal
pp — DFDiFm
pp — DF DT~y

pp — DED:Fy
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Why a multi-dimensional fit?

ToyMC study

s Multi-dimensional fit are sensitive to measure observable with a resolution < than
detector resolution

s When bkg level is high, better chance to get the measurement

Eveni='1

S/B =1/3

Fvents/2 [MeV]
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l:ﬂ I DoE -DE -0 00z 0 e oM e e @l 04 02 o nz 04 G oz

AE [GeV] Fisher discriminant

Events/1 [MeVid]
Events! 1) keWic?

T ¥ R ¥ ¥ B T Y i
m, [CeVich m(Ds + Ds{231 7)) [GeVic]
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Why a multi-dimensional fit?

ToyMC study
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s Multi-dimensional fit are sensitive to measure observable with a resolution < than
detector resolution

s When bkg level is high, better chance to get the measurement
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Why a multi-dimensional fit?

ToyMC study

s Multi-dimensional fit are sensitive to measure observable with a resolution < than
detector resolution

s When bkg level is high, better chance to get the measurement
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Why a multi-dimensional fit?

ToyMC study

s Multi-dimensional fit are sensitive to measure observable with a resolution < than
detector resolution

s When bkg level is high, better chance to get the measurement

i T S/B = 1/30
g "':: =0
20
1000
£ 7 7 e
A E [GeV] Fisher discriminant
Z % Not feasible
= o . .
3 with F-discr.
E.EH ] 1 [I]] 1.0Z 1.m 1.H 105 LET -
m, [GeVic] m{Ts = Ds{Z37)) [GevicT]
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Why a multi-dimensional fit?

ToyMC study

s Multi-dimensional fit are sensitive to measure observable with a resolution < than
detector resolution

s When bkg level is high, better chance to get the measurement

s S/B = 1/60
g - 1] o
= t
. 1500 m:_
1000
. JLELE o
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T T B S T ) o iz E oz os e iz
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— =2 - -
3 z with F-discr.
z £
& =
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m, [GeVic] m(Ds + Ds(Z31 7)) [Gevicd]
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Master formula

Critical points: statistic and systematic errors!
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