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AnaIySIS Pro posal : DSJ mesons FORSUHUNGEIENTRUM
D_*(2317)* D_(2460)" D_ (2536)"
, M = 2459.6+0.6 MeV/c2 M = 2535.12+0.13 MeV/c?
M = 2317.8+£0.6 MeV/c < 3.5 MeV I = 0.92+0.05 MeV
[ < 3.8 Mev M —M__ =347.2+0.7 M__ —M,,_=422.8+0.5
M_..— M., = 349.3+0.6 Dsl = Drst PelE "
s st M.~ M., =491.1+0.7 e~ M., = 584.84+0.04
. —M_,_=528.14+0.08
D'sl+ D*0
Motivation:

» Study of the mixing of D_(2536)" and D_ (2460)"

s Study of chiral symmetry breaking [ = precise measurement of AM]
» Study of the excitation function of the cross section in pp —D_D_-*

D_*(2317) -
| » D'’ D™K
Cross feed D_ (2536)"
| D *x° D: Y
D_(2460)" L »D e 2
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@ last meeting: release Jan14 </UtCH

Release: jan14, full simulation

Ds- mass diff to truth after vertex fit

pp —D_” D (2460)"

o T — hm_dift2 v @ PID = “best”
2 L ntries . .
= eof- Moan 00002174 @ PndVixFitter is used
g r AMS 0.03091 @ EvtGen: 10 000 events
40 Constant 52.95 + 8.02 o D efficiency ~21%
o}~ Mean 0.002523 £ 0000993 s D resolution= 13.0 MeV/c?
- Sigma 0.01304 £ 0.00171 S

ottt i O N e
-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
gen-reco mass [GeV/c?]

a D_ (XXX) efficiency very low due to the photon reconstruction problems.
e Idea: missing mass of the event to reconstruct D_ (XXXX)+
i
i

Check momentum smearing
Similar reconstruction problems with all D_ (XXXX) decaying to photons
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@ today: scrutl4 < JULICH

@ Simulation is repeated in the new release scrutl4 (fast sim)

Decay pbarpSystem
1.0D sO*+ D_s- PHSP;
Enddecay
#
Decay D _sO*+

1.0 D _s+ pi0 PHSP;
Enddecay All results today:

# Fast simulation
Decay D_s+

1.0 K- K+ pi+ DS _DALITZ: p=8.8GeVic
Enddecay
Decay D_s-

1.0 K+ K-pi- DS _DALITZ;
Enddecay
#
Decay phi

1.0 K+ K- PHSP;
Enddecay
Decay pi0

1.0 gamma gamma PHSP;
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Mass reconstruction:

MC generator: 10000 events
PID: “Best”

Tracks: p>100 MeV/c
Reconstructed: 148 events

pp —D_” D (2317)+

@ Need to improve the reconstruction efficiency:
missing mass of the event
@ DSO*(2317)* will be reconstructed on the recoll of D_-

D_'(2317)"

16
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1z

10

(=] L&) ey =1 m

@ Advantage: charged particles are easy to reconstruct

with PandaRoot;
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MCDs2317m
htermp
F | Entrie: 148
- Mean 2317
F RMS 0,001032
T & ”
= “ftm
:IllnllllllllllnlllllllIIIH'HIHHIH:‘I'IIIIIIIII
2al 231l 2312 2313 2314 2315 2316 2317 2318 2319
MCDs2317m
* +
D_(2317)" mass
SO
htemp
C Entries 148
C Mean 2319
E PID “beSt” RMS  0.01608

h,

expected better reconstruction efficiency and mass resolution

2.34

-[G eV/cZ]
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Missing mass of D_: D_(2317)+

true — reco mass [GeV/c?]

Ds- mass diff to truth after vertex fit

200 f_ Entrias A751
= Mean -0.0002921
00—
= AMS 0.01617
00 —
= 2% ¢ ndf 124010
B0 —
E D - Constant G1BAR =182
4040 — S
= Mean  -0.0003817 = 0.0002861
300 —
= Sigma 0.01624 = 0.00018
200 —
e I
- I I L . Aar I A A I
ﬂ].ﬁ 0.4 0.3 -0.2 -1 ] [ 02 0.3 0.4 05
n Ds_missingmass_diff_ftm
350 — Entries 3751
00 E— Mean 0.0005024
- RMS 0.0164
250 —
- D (2317)+ %2 { ndl 268.97 /28
200 — S
= Constant 35174
e Mean  0.0005479 + 0.0002636
100 — Sigrma 0.01604 + 0.00018
50—
T A B N T T R
H}.E -0.15 0.1 -0.08 ] 0.05 LI | 015 02
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@ 3751/10000 ~ 37.5% efficiency

@ Mass resolution = 16 MeV/c?

@ Selection cuts still needs to be
optimized

pp »D_ D (2317)+

@ Mass resolution: 16 MeV/c?

@ PndVixFitter is used
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MISSlng momentum Of DS_: DS(2317)+ FORSCHUNGSZENTRUM

Ds missing px Ds missing py
- Ds_px_missing_ftm - Ds_py_missing_ftm
200 - ﬂ Entries 3751 C ﬂ Entries 3751
- Mean 0.0002678 ) Mean 00003068
1000 = RMS 0.0303 -
B 000 — RMS 0.0308
- x2 { ndt 21.97/9 B _
wol_ C ¥2 / ndl NI5IT
B Constant 1473 +30.7 800 —
WE Mean  9.111e-05 + 4.963e-04 - Consiant 1440 £ 308
C Sigma 0.03029 + 000030 600 — Mean  -0.0D01804 + 0.0005072
400 — B Sigma 0.03091 + 0.00042
= 400 —
C J IL 00
B | | — | — L | C
%3 7 0.5 0 05 1 5 | |...J|t. L |
01.5 1 0.5 a 05 1 15
Ds missing pz Ds missing E
1800 — Entri 2751 1a00 - Entries 3751
- e - Mean 5.292
1400 — Mean 4758 1400 [— 1 BMS 0.08B05
200 RMS 0.08756 1200 - 2 ndf 1058/5
S ¥/ ndf 15.46/5 o0 E- Constant 1716 + 354
C C 5292 £ 0.001
- Constant 1662 + 345 - I‘h"l_ear'l
800 800 [— Sigma  0.08697 + 0.00109
C Mean 4.758 +0.001 -
&00 — 00—
- Sigma  0.08965 + 0.00115 -
400 [— 400 — i
200 — \ 200 -
ﬂ:l |||||||||||||||||||||||J||||||||||||||||||||| OZIIIIIIIIIIIIII PR U [N T T T [N N T T [ YT T N [N T T
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Vertex reSOIution J FORSCHUNGEZIEMNTRLM

Dspdlx:Dspdly
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D_* reconstruction !) JULICH
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Ds+ mass diff to truth after vertex fit

1800 [— I'I h m_d |ﬁ2d5p
eoE Entries 7312 DS(2317)+ _>DS+ 0
14nnf— Mean 0.00045 ) W

n RMS 0.01581
1200 — )

- 22/ et 19.2/10 IR
1000 | Constant 1820 + 26.3 KK
800 Mean  0.0004527 + 0.0001884

- Si . £ 0. . .

E oTe | DOT o @ PndVtxFitter is used
e N @ The plan is to apply mass
e j k_ constraint fit to D_*
H].Enl ) I-I}I.4I = I-I:I-I.SI = I-I:I-I.EI = I-I}I.1I IEII = I{II.‘II = I1:I.|2I = I1:I.I!]I = I1:I.I-|I = I1:!.5
Ds+: ¥? vertex fit
o0 - | Vix fitter |
EI}[ID;—
?Dﬂﬂ;—
ED[IU;—
ED[ID;—
4I}[IEI§—
EI}EDE—
.ED[IEI;—
'II}[IEI;—
”:n 20 '4lu"'elc-"'alu-"'mn 9
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T[O reconStrUCtion J !JFSZ?HL.”«H';S:’I‘NIHI.H'.-'I

Ds2317d1m _
'3 - = oem| E Eries 148
. = . RIS 000353 c . . Mean  0.1357
2 photon reconstruction — 3 2y combination & KinFit RMS 000366
148/10000 events i3 -
178 013 0132 0134 0138 0138 014 0142 0144 0.14[5;523(1.7{[:3" 00 — I1J.IIL5I = I1J.1I = I1J.1\5I — ID.!I — I13.2\5I — Ii;]
[GeV/c?] [GeV/c7]
pi0 mass
pi0mass _ N .\
- Entries 14712 DS Ds(2317) —>DS s
_— Mean 0.1995
o RMS  0.1027 2%
T KK*Te
EI}:—
N < Missing mass of D’
40—
: Lot of background
“E Technique of energy-scaling solves
1:I{I_ 1IZII}E: (1] I I1|Zl.15I = I{I_EI = ;JEE: = I1].:]I I I;J.:]E: = I1ZI.I-|I = 1IZI.-I|5I = I1].5 the prObIem (See Lu Cao talk')
[GeV/c?]
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Comparison between fast sim and full sim

Full sim @ Fast sim
D (2317)" 130 148

/

Dy@3tny 3500 3751
Missing mass of D V4

Vix_ X, VIX_y res 80 um 48 um
/

Vitx_z res 250 pm 150 pm
/
DS‘ mom resolution 52 MeV/c 56 MeV/c

D_ mass resolution 16 MeV/c? 16 MeV/c? 7

@ The table shows the entries/10000 generated events

@ Vix resolution is found tighter with fast sim .
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Summary

s Simulations in the release scrutl4 have started for Charm analysis
s Fast simulations give reasonable results

= Very low reconstruction efficiency for D_ mesons

s Study of the missing mass of the event shows improvement:
reconstruction efficiency is much better

s Simulations of background with DPM: work in progress

...to be continued...
12
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