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Data-MC comparison in the context of reconstructing

B—D™ v decays
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1. [-D” kinematic variables



[D") reconstruction

[-D" reconstructed in 4 channels
- [-D* channels: D*—D’t”
1. D°—Krn
2. D°—Kmn(n’) satellite
3. D’—>Knnn
- [-D+* channel
1. Dt —>Knn

K-p1 swap duplicates removed 1n K3pi1 sample
D-finding cuts (not optimized for ** finding)
- I lepton/event
- m(-D)<5,AR(D)< 1.2
- D vtx prob > le-6, B vtx prob > ie-6
- L,(B)>0.05,L(D)>0.02, L (D-B)>0.02



Dataset & Initial Selection

* Dataset:
— jbot2h/01: muon + SVT
— jbot8h/41: electron + SVT

« Refit:
— KAL (fixed), beamline 19

— ISL, LOO hits dropped

— COT scaling:
(curv,d,,00,A,z0)=(5.33,3.01,3.7,0.58,0.653)

» LeptonSvtSel: default cuts
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MC-data comparison

«  Detailed comparison of data and MC in kinematic
variables of the 4 [-D” samples

*  MC samples: B*/B? — [-D""*v
-  Detailed simulation:

bgen — EvtGen — cdfSim — L2filter

— trgSim++ — L3 — Prod
(90M gen level, 600k reconstructed)
- Unbiased semileptonic table (EvtGen):
(4 resonant +2 non-res) D™ states + D"+ D
- Decays forced only at D% level

- Judging by eye: all [D™ -channel plots agree well
*  Compute ¥’-probability of matching

Better treatment of bins with low statistics in comparison— put bins in
tail with < 5~10 events each into one bin



Kinematic comparisons: [D*, D°—KT
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Kinematic Comparisons [D*, D°—KT

r 1035 0.12
0osf E
L 003f 0.4
0.04 1.025F
on3f o0z
r 1015 [
ooz E oodF
E 0.01f F
[ X:3]s F r
F 1.008F 0.0z
E | | 1 | ol oF | | | ol
H W 15 20 95 3 H W 15 @0 25 3 0.020.040.080 .08 0.1 0.120 140 16018 0.2
Lepian priGeV) Lepian-O pr (GeV) Lepian d, (cm)
Em0 CL
005 0.04 F
E 2.035E 01
o.04f E [
E o.03f F
E E o.o8[
003 1025 F
2 a0zf. 0.08f
ooz F F
r 1015 0.04[
oo a.01f
L E 0.02
E 1.005F
ol E : "
1 1 1 1 L 1 1 1 1 L 1 il 1 1 1 1 [ARLLEAG S T bl 1 sl L 1 L 1 1
5 A 0102030405 0607 0.8 08 0 0102 0304050607 0808 0 01020304050607 0808
Lepian -0 mazs (GaV) Lepian -0 Lay(em) D Ly fem) D Ly wri 1-D vix jem)
0
E L 1 1 ! 1 1 L 1
02 04 0B 08 1 12 14 18
AR{D)
oo3f 1
10250 I
E o5
oozf [
20155 o
0.01f F
E sl
1.005F F
0 A
1 1 1 1 1 I| [FA If 1 1 1 1 1 1 1 1 1
iz 3 4 8 & 7 B B 1 iz 3 4 5 B 7 8 i0
x prGeV) xpr [GeV)



Kinematic comparisons [D* D°—Knnmn
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Kinematic Comparisons: [D*
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Matching-y> Kn Km(m) Knnr Knr
prob (%) e W e n e n e n
() 4 12 43 40 38 11 16 1
p(D) 7 8 6 79 12 4
p.(-D) 41 17 30 49 22 9 4
d,(D) 10 92 75 27 30 4 95 2
m(/-D) 2 3 50 61 48 69 16 42
L,,(l-D) 48 23 41 12 32 69 29 0.07
L.,(D) 23 88 69 99 95 47 87 2
L,,(B to D) 61 29 6 13 17 89 24 2
p(T*) >04Gev | 28 42 21 70 38 1 — —
d (K) 68 72 83 54 74 15 17 72
AR(I-D) 34 29 26 51 86 33 57 30
AR(I-K) 17 12 33 66 38 2 29 2
p(K) 22 20 49 52 83 10 25 15
p,(unique ) 90 20 14 59 2 8 - -
p(2m) - - - — — — 67 64




2. The ©” control sample



Kinematics
*T" 1S an unique probe: T
o &

*Large statistics py T~_

*[_ow background

*“Similar” spectrum to T~

TC** D+

*Can reconstruct with minimal cuts (e.g. COT only)
*Technique:

*Search for * with very loose cuts

*Exclude from B vertex

*Study biases to kinematics from tracking

Study IP resolution(data &MC): Primary, B & D vertices

*Study &(data & MC) vs selection criteria



Kinematics: MC vs. data

*Can we rely on kinematical biases estimated from MC?
eRemember: we don’t care about absolute scales

*Pt dependent M(C/data ratio:
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*sign convention is arbitrary

Slightly different resolutions: can correct for
difference in acceptance




0.6

g(data or MC) vs. selection criteria

efficiency for the PV cut

L

0.2

pistar_pt
Enfine
- ;ﬂl‘l - 48

PRI R T T
0.3

eficiency for the DWout

PR [T T ST T [N TR SO ST T N S S T’
1 13 i .3

0.3

0.6
0.4

0.2

uuuuuu

ol B2

PRI I T R T
0.3

P, efficiency for the BV cut pistar_pt
Entria
- ¥+M++++11|i+ jf Mean
[ FrH T i J[ T Fas
0 — ++ + -I- Unde
- 1 1 ] || [ovwde=
0.& [
04 L
n.2 [
i N R R I
I:llil 0.3 1 13 P
P efficiency for BV DWand PV cuts pistar_pt
Enfisc
' wan
i FME
0. — +1]1 | |underfow 0
- Il |ouwdw
0.& [ T
04 [ +:|: :l: ): :}":-__ 1
" I++jF T [IL (1
02—
a L . M L -
o [I.ﬁ 1 13 P




Selection efficiencies again: e(MC)/ e(data)

P, efficiency for the PV cut ratio_pt_PV
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Selection efficiencies again: e(MC)/ e(data)

P, efficiencyfor the PV cut
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