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Proudly presenting. ..

+ Fully reconstructed B’s in various decay channels:
+ B% D= 7t, D~ 3x,D* 7, D*~ 37, J/yp K*O
+ B D%, J/y K™
+ Bs — Dg 7t
+ Dg — om, 3m, K*K

+ Bs — Dg 3n,Dg — o7m™

S
Vv S+B

+ Mass distributions, Yields

+ Selection cuts, after

optimization

Thanks to all the contributors!
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Contributors

B® — D~ «* : Jonatan, Nuno
B° — D~ 3x : Arkadiy, Boris
B° — D*~ x : Guillelmo

BY — D*~ 37 : Guillelmo

B® — J/4 K*%: Nuno, Jonatan
B~ — D%#~ : Jonatan, Nuno
B~ — J/¢ K™ : Nuno, Jonatan

Bs — Dg
Bs — Dg
Bs — Dg
Bs — Do

¢ ) 7wt . Alberto

K*OK=) 7+ : Massimo, Alberto
37) T : Boris, Donatella, Paola
¢ ) 3w . Arkadiy, Boris

e N e N N
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Motivation

+ Measure B Mixing

+ Use largest available sample

+ Optimize S/v/S + B
+ Understand backgrounds in signal region

need for a good MC description of data

+ Measure Branching Ratios
+ Reliably estimate efficiencies: trigger, analysis
+ Select best understood cuts

+ Optimize number of candidates with those cuts
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Data samples and analysis strategy

Production 5.1.0; xbhdOc;£ ~ 240 pb—*
Production 5.3.1; xbhd0d;£ ~ 24 pb—*
Production 5.3.1; j prmOc;L ~ 264 pb—1

Track quality selection:
+ # COT Axial Hits > 10
+ # COT Stereo Hits > 10
+ # Sl r¢ Hits > 3

+ pr > 350 MeV/c

Strategy:
+ Few cuts, uncorrelated quantities
+ Cut optimized with MC

+ Templated fitting, MC used to model partially reconstructed B decays
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News

+ Detailed MC study for B — Dg 37 (5.3.1 MC)
+ Analysis of 37 mass resonances provides new ms, cut
+ New templates improve mass fit

+ Update of Bg — Dg (37)7™ mode with new production data

+ Lots of work done on unbinned max likelihood fits (Nuno, this
afternoon)
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BY and B~ decays
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BO D #t

_ CDF Preliminary L =264 pb™
Selection cuts 2
2 | ag-ons N
XT’¢(B) < 15 > | s+ 5545 + 100 candidates
2 (e} ]
D) < 15
X’r,gb( ) E 1000 4
Lyy/0Ly,(B) > 11 = _
Luy(B < D) > | —300 um o
|do(B)| < 110 pm 3 _
pT(ﬂ'B) > 1.2 GeV/C g 500 1
AR(D,ng) < 1.5 §
] "‘jﬂ;ﬁm‘*.wiﬂ..&; bt o]
Cuts from CDF Note 7145 Y S
K" 1T 7T 15, mass [GeV/c’]
Jonatan/Nuno
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B - D 3r

Selection cuts
2
CDF Run Il Preliminary L =264 pb" XT,¢(B) < 15
w000l 3 raar N = 240761 Xrg(D) < 15
I~ .~ Combinatorial BG S =38.6 L B
MoKk \S+B 2y/ O Ly (B) > 12
~N % B D al
g oo} L.,(B < D) > | —200 um
S 600
s | pr(B) > 8.0 GeV/c
Q -
2 400 pr(mp) > 0.4 GeV/c
5 0 F Map < 2.2 GeV/c?
200 —
ol- L e A — . New more consistent cut selection
Arkadiy/Boris D*3mMass [GeV/c’]
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BO - D* xnt

CDF Preliminary L =264 pb™
Selection cuts [ s _ay XINDF = 167.7/124
L VsiB Prob =0.54 %
2 B) < 20 S 400 [ 1722 + 51 candidates
X’f‘,d)( g |
Lwy/O-L:I:y(B) > 4 8 -
|do(B)| < 120 pm g 300 -
|do(D)| > 80 pum =
pr(ms) > 0.4 GeV/c w 200 ¢
3
E 100 [
Cuts from CDF Note 7145 = o .
: " ﬂn**:"%*ﬁ*f**“+**¢“e'm*ewaﬁ“m1
O T T T T T T T T T T T
5 5.5 6
D" 1 mass [GeV/c’]
Guillelmo
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B - D* 3

1

CDF Preliminary L =264 pb
Rt X on = sh6 o
S rob = 56.68 %
S 400 |- Ts:8 1253 + 53 candidates
(O] B
=
o
- B
—~ 300 |-
(2] B
2
c
2 200
o
©
€ ol - *
1 ul L }llm I.} |
2 0 ol
ol -
S 5.5
D" 3mmass [GeV/c’]
Guillelmo

Selection cuts

X72=,¢(B) < 20
Lﬂsy/any(B) > 4
|do(B)]| < 120 pm
|do(D)] > 80 pm
pr(B) > 9.0 GeV/c
pr(mg) > 0.4 GeV/c
pr(ms) > 0.4 GeV/c

Cuts from CDF Note 7145
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BO — J/yK*O

Selection cuts CDF Preliminary L =264 pb™
X.4(B) < 20 600 { INOF 527,90 -
L /UL (B) > 4 O > | 1435 + 46 candidates
ry Ty i (b}
pr(B) > 5.0 GeV/c §
pr(K*%) > 1.6 GeV/c ~ 400
(0]
pr(p®) > 1.5 GeV/c 5
()]
My — Myl < | 80 MeV /c? 5 _
IMgr — Meso| < | 50 MeV/c? é 200 -
> i .
Z T Sty -
[+ et b + bt
Cuts from CDF Note 7145 oL
5.1 5.2 5.3 5.4
K* 1t w1t mass [GeV/c’]
Nuno/Jonatan
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B~ — DOrx~

1

CDF Preliminary L =264 pb
S _6 X%/NDF = 173.7/123
{I_ e Prob =0.18 %
~ 1500 S+B p 6549 + 101 candidates
(¢D)
=
(@)
—
& 1000 T
e W,
5 | £
2 500-
= _
§ . W
1 | V%mgﬁiw"‘%“"ﬂ"‘?k-’ﬁ#—”-—'
0 . ]
5 55 6
K" 1T 15, mass [GeV/c’]
Jonatan/Nuno

Selection cuts
X72=,¢(B) < 15
X72~,¢(D) < 15
Lay/0rey(B) > 8
L.y(B < D) > | —150 um
|do(B)| < 80 pum
pr(mg) > 1.0 GeV/c
AR(D,np) < 2.0

Cuts from CDF Note 7145
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B~ — J/YK™

Select CDF Preliminary L=264pb™
e e2<:t|on cuts M onor—ss 300 . .
Xr,qS(B) < 20 > 1500_. 4&21;7écanodidates _ \s+8 |
Lfﬂy/O-Lmy(B) > 4.5 g .
pr(B) > 4.0 GeV/c 3
pr(KT) > 1.0 GeV/c & 1000-
pr(p®) > 1.5 GeV/c 5 |
5 S
My — Myl < | 80 MeV/c > _
Qo 500
= _
)
= --i-ﬁ'i\
Cuts from CDF Note 7145 | e et |
o
5.1 5.2 5.3 5.4
K* iy mass [GeV/c’]
Nuno/Jonatan
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Summary of cuts for B selections

D™ n™ D™ 3nr D* " nm~ D* " 3nw D7~

x> 4(B) < 15 15 20 20 15

X7 4(D) < 15 15 15
Lauy/01g,(B) > 11 12 4 4 8
Ly, (B < D) > | —300 um —200 pm —150 pum

|do(B)| < 110 pum 65 pm 120 pm 120 pm 80 pm

|do(D)| > 80 pm 80 pm

pr(B) > 8.0 GeV/c 9.0 GeV/c

pr(mg) > 1.2GeV/c 0.4 GeV/cm 0.4 GeV/c(T) 1.0GeV/c

pr(mws) > 0.4GeV/c 0.4GeV/c

M3, < 2.2 GeV/c?

AR(D,7p) < 1.5 2.0

+ D mass constrained to PDG value in B candidate fit.

(1) min pr of the 37
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Summary of cuts for B selections

J/2pK*O J /K~

X72~,¢(B) < 20 20
Ley/or,,(B) > 4 4.5

pr(B) > 5.0 GeV/c 4.0 GeV/c

pr(K) > 1.6 GeV/c 1.0 GeV/c

pr(pF) > 1.5GeV/c 1.5GeV/c
My, —my, < | 80 MeV/c? 80 MeV/c?
Mg — Myso| < | 50 MeV/c?
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Bs decays
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Bs — Dy 77, Dy — ¢ 7, golden mode

ab
CDF Run Il Preliminary L=264pb"
go] s 7 DsTo Ds — ot N =339+ 22
Selection cuts 705 S/B=5.7
“o T
X72~,¢(B) < 15 % 60—5 }
X72~,¢(D) < 14 CED 50_E | |
— ]
Bov/712y(B) > ! g 40 | | H |
L,,(B + D) > —200 pm 2 201 | w | “ |
40(B)| < 60 . ML
pT(ﬂ'B) > 1.2 GeV/C 10_5 _______________________ ‘}‘
+ Mg € [1.013, 1.028] GeV/c? | LA ++|

o

IN
224
o
o]
or
<
N
o

D

o1

o

o1

oo

D, mMass [GeV/cZ]

S/v/S+ B ~ 17!

m i kg CuUt removes contamination
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Bs —» D n7,Dg — 37

Boris/Donatella/Paola

CDF Run Il Preliminary L =264 pb™
N=93x15
60 s
. ; Verg_ o' Selection cuts
2 50
g - | X72~,¢(B) < 6
o 40 X7 4(D) < 15
i z‘ )
g 302_ H Loy/0L,,(B) > 11
O r Lyy(B < D) > | —100 um
U*EJ' 20 H |do(B)| < 60 pum
. :_ ...................... ‘ l 1 i’ ” ‘ | pr(mp) > 1.5 GeV/c
- el i 1 pr(all tracks) > | 0.4 GeV/c
0_ L | | | ! ! ...| ~~~~~ P L* iHl ili b d
5 5.5 6

D.(3mmMass Gevic’

no B® contamination; few % bkg from other Bs decays
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Selection cuts

Bs — Dy ", D — K*OK-

Xrg(B) < 4
Xr.4(D) < 4
Lwy/ULa:y(B) > 8
L.y(B < D) > ~100 um
|do(B)| < 50 pm
pr(B) > 5.0 GeV/c
pr(mp) > 1.2 GeV/c
pr(D) > 4.0 GeV/c
pr(all tracks) > 0.4 GeV/c
IMgrr — Mpg| < 25 MeV /c?
IMir — Meso| < | 0.1 GeV/c?
+ |Mgrr —Mp—| > | 24 MeV/c?

Entries per 10 MeV/c®

80

P N W b O O N
O O O o o o o

O

Massimo/ab
CDF Run Il Preliminary L =240 pb*
F . B, -~ DD~ K K N§19011022
\s+B
| H
g IIIIIIIIIIII I IIIIIIII IIIIIIIIIIIIII+II*II*IIII+III
8 4.9 5 5.1 52 53 54 55 56 57 58

D.mMass [GeV/c ]

Mk rr IS Mi i, after K < m;

high rejection power for B®: 9 events expected

(see backup slides)
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Bs = D; 3m, Dy — o™

Arkadiy/Boris
CDF Run Il Preliminary L =264 pb*
100} [] pata N=118+17
‘ [] Total Fit s 22
m i""} Combinatorial BG @ -1
Yo 80 ' "'} Physics BG
= o
! -
= -
S 60f % |
"
o i
9 a0/ l |
20 R
- T Ly g
O— L e iji L|. |'|J i {I il .
S 5.5 6

Ds((pn)én Mass [GeV/cz]

no bkg in signal region from Cabibbo-suppr.

modes

Selection cuts

X72~,¢(B) < 13
X7 4(D) < 10
X2, (KK) < 15
ij¢(37r) < 10
Laoy/oLey(B) > 11
Lyy(B + D) > —100 pm
|do(B)] < 55 f4m
pr(B) > 9.0 GeV/c
pr(all tracks) > 0.45 GeV/c
Myx € [1.011, 1.028] GeV/c?
+ Mgy < 2.2 GeV/c?
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Summary of cuts for Bg selections

De(dr)m Do(3m)r  Ds(K*%K)m"  Dyg(¢pm)3
X7 4(Bs) < 15 6 4 13
Xf,,qs(Ds) < 14 15 4 10
X () < 15
x24(3m) < 10
Luy/0 gy, (Bs) > 7 11 8 11
Ly, (Bs < D) > —200 pm —100 pm —100 pm —100 pm
|do(Bs)| < 60 um 60 pum 50 pm 55 pum
pr(Bs) > 5.0 GeV/c 9.0 GeV/c
pr(mp,) > 1.2GeV/c 1.5 GeV/c 1.2 GeV/c
pr(Ds) > 4.0 GeV/c
pr(all tracks) > 0.4 GeV/c 0.4 GeV/c 0.45 GeV/c
Mix € [1.013, 1.028] [1.011, 1.028]
IMir — Meso| < 0.1 GeV/c?
Mirr — Mp—| > 24 MeV /c?
M3, < 2.2 GeV/c?

+ D, mass constrained to PDG value in B, candidate fit, exceptin (1),
where Mg k. — Mp| < 25 MeV/c* holds
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Summary of yields and significances

L =264 pb~! Yield S/\/S+B | S/B

B - D« 5545 4+ 100 63.0 6.0

B - D 3nm 2407 £ 61 39.1 1.7

B - D"« 1722 + 51 37.0 4.6

B - D*~ 3« 1253 £ 53 27.9 1.8

B — J/4y K*? 1435 + 46 32.7 2.9
Total 12362 + 146

B~ - D%xn~ 6549 4 101 72.3 4.6

B~ — J/¢ K™ 4541 + 76 60.4 4.1
Total 11090 £+ 126

Bs = D, (¢ )mt 339 £ 22 16.9 5.7

Bs — Dg (3m) n* 93 £+ 15 6.7 0.9

Bs — D7 (K*°K™) (L = 240 pb~ %) 190 £ 25 10.4 1.3

Bs = D, (¢ ) 3w 118 £ 17 7.7 1.0

Total 740 + 40
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Status

5.1.0 and 5.3.1 production data; £ ~ 264 pb~*

Large 5.3.1 realistic MonteCarlo in good agreement with data

|

~ 25K non-strange B mesons available
~ 750 fully reconstructed Bg's, mostly from the golden mode

Good description of background
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Plans

+ Process first part of xbhd0d (~ 1 month)

+ Add xbhdOe; soon to be included in PR plots (~ 2 weeks)

+ Develop procedure to share samples with taggers

list of run/event for each channel

+ Looking forward to seeing also Dg — K.
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Backup slides
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Active rejection of B® in Bs — Dy 7™, Dy — K*OK~

+ BY — D« source of dangerous

35000

background: D~ misreconstructed - JI
as D; = BUs fall under the Bs 5
: 25000
signal peak :
: . 20000+
+ One possible workaround: with g
correct mass assignment, D~'s %%

peak at true D~ mass, Dg's lag 1%
behind, in low mass region 5000
o

17 12 1314 186 18 L 1h 19 2
+ Mg.r Separates Dg's and

— true Dg

D™’s — D~ from B° that passed

the selection as Bg
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