Inklusive b-Zerfallein , wrong sign“ Charm M esonen

Ch. Schwanda: Dissertation und Publikation
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Exklusive Rekonstruktion von Charm Mesonen D
als b-Tagging

1. Schritt : DELPHI b-Tag + Rekonstruktion B — DDg
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Untergrundunterdrickungdurch Diskriminanten
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Figure 570 The distribution of the cosine of the decay angle #y for D7 — Figure 5.8: The cosine of the helivity angle #y for DF — &m* candidates: {a}
W eandidates: (a) signal, (b) combinatorial backgronnd. signal, {b) combinatorial background.
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Kombination aller Variablen x ftr D° . K-1r*
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Figure 5.9: The combined diseriminant variahle for 0% — K -7+ candidates:
(a) signal, (b} combinatorial background. (o) Comparison between real data and
sitnulation. The eut ¥{D9 — K-7+) = 0.8 is shown by the dotted vertical line,
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Kombination aller Variablen x; fur D . K-1t° 1T
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Figure 5.10: The combined diseriminant variable for 04 — K -7trt candidates:
(a) signal, (b} combinatorial background. (o) Comparison between real data and
sitnulation. The eut ¥ (I — K-gtrt) = 0.6 is shown by the dotted vertical
line.
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Kombination aller Variablen x; fur D, - ® 1t*
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Figure 5.11:  The ecombined diseriminant wvariable for 007 — dot —
KNP -n" candidates: {a) signal, (b} comhbinatorial backg mlnlrl (o) Compari-
goll between real data ﬂnrl ‘\II1'|II.|ﬂlI m. The ent ¥ (D) — ért) = 005 is shown

by the dotted vertical line.
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| nklusive M essung ,, wrong sign-
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Separation von Fragmentation und B-Zerfall
mit Rapiditat

fary >1.6
b= 2R

y >1.6

4-1mpuls far b quark

COSOp flach fir Zerfall

fgure 6,20 The rapidity of charged tracks: {a) b decay tracks, (b) fragmentation

I
tracks. (o) Comparison between real data and simulation. The dotted vertieal o
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b-Spur Netzwerk flr geladene Spuren
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Figure 6.6: The b track probability network for charged tracks: (a) b decay tracks,
(b} fragmentation tracks, (¢} Comparison between the real data and simulation.
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BSAURUS — Neuronales Netz bet DELPHI
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, Wrong sign* Tag alsenziger Ausgangsparameter
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Fur b DO X zusitzliche Diskriminante
durch D-Impuls im b-Ruhsystem
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FUur b D™ X zusétzliche Diskriminante
durch D-Impuls im b-Ruhsystem
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Fit-Prozedur

Far DS+ N ON &

— W R ct Bkgrd
N. =Ny, F" *No F"+N.F"+N F

Bkgrd i

Fir D* - K—1t" ttund D° . K11

W R C Bkgrd
Nij =Nw Fij +Ng Fj +Neg Fij” + Ngygra Ry

| . aht 5 5 B(b —»B(S)X)
Sample Wrong sign evts. Right sign evts. x</ndf sW/ € B D(s) ,B(S)X)
DO _, K-t 383 + 81 3396 + 110 | 52.0/(52-1) 092 + 0.02 |11.0+2.1+15
DY L K-t 186 + 86 1811 + 101 62.3/(52-1) 0.80 = 0.03 11.4+4.7+3.2
D _ o1tt 286 + 42 221+ 39 7.4/(10-1) 1.01+ 003 |56.2£57+3.3
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Systematische Fehler

Br(b - 5(5))() _ Ny
Br(b - D(s),ﬁ(s)x) Nyw +(Ew /er)NR

Souree Value ABh — DUX ) (%) | AB(E — DXy (%) | AB(E— DXy (%) | Ref.

Model dependence (w.s.)
B — D fraction (50 £ 25)%
B DA fraction (50 4 13

Model dependence {r=.)

0.07 [.27 23, 24|

010 21, 22]

Total

(1,50

.7

2.1

Wh— DU -p X)) (6.6 4+ 0.6)% .12 [27]
Wb — DH-pX) (2.02 £ 0.29)% .14 [27]
Blbh— D eX) (087 £ 0.28)% 0.1l [1]
Bib — "D X (9.1 £ 33509 005 [23]
Wb — DD X (4.0 £ 2.05)%H .14 (23]
Blbh — DFDC X (117 £ 0.71)% .38 [23]
Bib — D"DX) (G.45 £+ 2.08)% 0.85 [23]
Wb — DX (1.8 4 0.96)% 0.52 [23]
Bib— DX (117 £ 0.7 043

iy, meson background 005 0.01 0.1

Combinatorial backgronnd n.22 .35 0.05

Aceeptance cotrection .25 .25 0.02

Bib — D DRX (B0.5 £ 3.2)% 0,35 [1]

Bk — DX (23.74+ 23)% 0.26 [1]

Bk — D7 X) (18 £ 5)% 2.85 [1]

Takle 7.4: Breakdown of the systematic error on S(b

different components have been added in quadrature.
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RESULTAT

Channel . D 0 0 % -D 0

b - DOX 60.5 + 3.2 17.7 19.3 6.6+1.3+1.0

b_ DX 237 + 23 9.9 12.4 2.7+1.1+0.8

b - DX 9.3+1.7+1.3+ 0.4(Br)
b - DgX 18+ 5 19.6 19.4 10.1+1.1+0.6+ 2.8(Br)

Letzter Wert kompatibel mit CLEO be! Y (45):
Br (b —» Dy X) =10.0 £ 2.5 % (vorwiegend wrong sign)

nc=1+Br (b - E(S)X)—Br (b - no charm) + 2 Br (b - (cc)X)
3.3% (DELPHI) b - JWX :2.4%

n.= 1.211 + 0.044
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