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One-Slide Analysis Overview

Measure

lifetime

N

fully-reconstructed
A) — A7~ decays using SCENA trigger

LC ~ 3000 AY — Atm~ decaysin ~ 1fb!

P
e | he same mass fit as used

in X3 analysis
= cdfnote 8395 describes
mass fit and sample selection
= cdfnote 8578 describes
A lifetime fit
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BY — D*t7— Cross-Check |

Thank you to Amanda and LBL people for their data, MC, and help.

| CDF Il Preliminary, L = 1.1 fb? |

o, 450 BO R D*T[
% 400
, = F 4
e Run on Amanda’s Oh Data. 8¢ — Combinatorial
. O 300F
e 3 component fit. o o F *
- o

e Use our own, simple mass fit. 3 *F D K

® 150
o m(D*tn~) € [5.17,5.35]  °L.E

e ]
Ce—

5.2 525 5.3 535 '52.4
m(D 1) GeVic

Yield JHU LBL
N(BY — D**7~) | 1399 £ 39 1336.4
N(BY — D*t*K~) | 132.94+£15.1 | 102.6
N(Combinatorial) | 31.9 + 6.8 18.9




BY — D**7— Cross-Check i

| SVT Efficiency Function | hist_eff
Entries 45
L Mean 0.1021
0.06— RMS 0.0708
C X? I ndf 65.86 / 25
C N, 3322+ 13.6
0.05[~ B, 0.007007 + 0.000180
C tn, 0.02381+ 0.00043
C N, -1489 + 627.1
0.04F 4 B, 0.02593 + 0.00119
® = tn, 0.01253 + 0.00117
0.03F N, 3.435+ 2.414
N B, 0.05284 + 0.02096
- 0.07302 + 0.01367
0.02—
e SVT efficiency distribution oo 1
created and fit w/ 0—4} —
| | 111 1 | 111 | 111 1 | 111 | 111 1 | 111 | 111 1 | | I T |

standard, JHU, Ag code. 005 0 005 01 015 02 025 0.3 %?Ezcmo)A

pullhist

o

<)




BY — D*t7— Cross-Check Il

e Same functional form for both [AReoRutof et |

-~ F Combinatorial
BY and A} lifetimes. §1405— }
e 3 component fit S — DK
o m(D*Tn~) € [5.225,5.331] & F
e Signal ¢t and o. from f
sideband-subtracted data sof-
e Comb. Bkg. ct and o, from  =»f
upper sideband BT 0% 01 ots 07 0% 0T 0% 0
Lifetime JHU (um) PDG (um)

cr(BY — D*tw™) | 452.1 £ 17.81 | 458.7 & 2.7

BY — D*Tr~ lifetime agrees well with PDG




SVT Efficiency Distribution |

SVT efficiency fn. corrects for lifetime bias introduced by TTT.
We use the techniques described in cdfnote 7386

The distribution is defined by:

Histo!™™ (ct)
> exp(ct;, cTMC) @ Gauss(oly)

e(ct) =

The standard SVT distribution is fit with:

1=3

errr(ct) = ZNz‘ (= B)? e /i (z > ;)

1=1

Or, alternatively, is fit with:

(a0 ct + a1 - (ct)? + az - (c1)?)?
as + aq - ct + as - (ct)? + ag - (ct)? + ag - (ct)*)?

€ETTT (Ct) = (




SVT Efficiency Distribution 1l

Now have ~ 350k, A? — Al7~ signal events (SAM z35b80)

| SVT Efficiency Function | hist_eff | SVT Efficiency Function | hist_eff

Entries 45 Entries 45

0.025— Mean 0.07875 - Mean 0.08753

C RMS 0.04388 C RMS 0.05467

- X2/ ndf 16.45/ 14 0.025— X2/ ndf 60.09 / 21

- N, 874+ 162.2 C N, 9449+ 52.4

0.0z~ B, 0.03021+ 0.00235 C B, 0.03204 + 0.00075

- tn, 0.01692 + 0.00038 0.02 tn, 0.01756 + 0.00012

B N, 1.306e+04 * 7767 C N, 2.306e+04 4403

0.015— B, 0.01802 # 0.00052 N B, 0.02128 + 0.00009

C 1 tn,  0.006428+ 0.000781 0.015— tn,  0.006405 + 0.000241

- N, 127+ 270.7 C N, 438.2+ 300.6

o B, 0.115+ 0.012 - B 0.1266 + 0.0034

0.0 0.03013 + 0.00884 0.01— 0.02664 + 0.00218
0.005[~ 0.005—

0 4) 0

-005 0 005 01 015 02 025 0.3 005 0 005 01 015 02 025 03

+
iﬁ ++ ‘L+ ﬁ ﬂ %% #

HMhL m
TTTTETTEITTHT wu ﬁﬂw”g%

0.4 K 0.2 025 03 035 0.4
ct(cm) ct (cm)

iHHTHHA&Oﬂ_HHlH\

new (45 bins) blind ¢t = 385.6 & 10.4




SVT Efficiency Distribution 11l

| SVT Efficiency Function hist_eff | SVT Efficiency Function hist_eff
Entries 90 Entries 180
0.014— Mean 0.0872 0.007— Mean 0.0871
C RMS 0.05423 a RMS 0.0541
u X2/ ndf 99.31/45 - X2/ ndf 176.4/93
0.0121~ N, 4283+ 16.9 0.006 173.3%55
C B, 0.03066 + 0.00050 - 0.02817 + 0.00036
0.01— tn, 0.01771% 0.00009 0.005F 0.01816 + 0.00008
B N, 1.141e+04 + 1836 - 6165+ 746.8
o B, 0.02041% 0.00015 - 0.01959 + 0.00015
0.008 th,  0.006216 + 0.000182 0.004F 0.005862 + 0.000124
C N, 361.5+ 239.4 - 119.9+ 79.4
0.006— B, 0.128  0.003 0.003 0.1287+ 0.0028
C 0.02493 + 0.00188 - 0.02621% 0.00214
0.004f— 0.002F-
0.002f— 0.001 } H
0 :I 11 | O :I 11 | I 111 | I 11 1| I 111 1 I 11 1| I 11 1 | I 111 | I} 11 1 | I 111 1
-0.05 -005 0 005 01 015 02 025 03 035 04

90 bins: blind ¢t = 404.0 = 11.1 180 bins: blind ¢t = 416.1 = 11.6




SVT Efficiency Distribution IV

Very small differences in AY SVT eff. fn. — big lifetime differences

| SVT Efficiency Function |

" e e o386 Aum bins | blinded A} lifetime
0.025[ —— 90 bins ct=404.0um 45 3895.6 = 10.4pum
- 150 bins 16 2um 00 | 404.0 + 11.1m
: — 45binE 180 | 416.1 & 11.6um
g bins | BY lifetime
001 45 | 452.1 + 17.81um
o.oosf— 90 455.8 £ 1809,um
-8.(:)|5| | I(I) I(I).05 0.1 0.15 0.2 0.25 0.3‘ | 01’55 I b.4 180 4567 j: 1815Mm




Efficiency Function Checks

. Signal MC Checks

e Simple, unblinded, signal-only MC fit
e See the same lifetime dependence on SVT binning
. Fit for SVT parameters in signal-only MC

o Fix lifetime in Fit
e Float the 9 SVT parameters in the fit

e Fit is unstable
. Alternative SV'T parameterization

e Similar exercises as above w/ alternate SVT parameterization

e Seems more stable
. Replace SVT parameterization w/ histogram

e Bypass SVT fitting by feeding histogram directly




Conclusions & Plan

o BY cross-check mode is done and the results agree well with PDG

e Discovered that A} lifetime fit is very sensitive to small changes in
the SV'T efficiency function

e We will keep pushing on the SVT efficiency function studies

In parallel...

e \We continue to revise the documentation.
— Look for an update to cdfnote 8578 soon.
e \We're wrapping up the remaining systematics.
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