A} Lifetime Fit Status

. Outline _
e Split the sample according to trigger tracks

e Generate Efficiency for each trigger category
e 2-D Punzi term; o.and “T'rigCode”
e Signal MC lifetime fits
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Monte Carlo Summary

Old MC only had A, — pK* and A, — ATTK decays.
New MC now includes all 4 Dalitz modes:

e A\, — pK”*

o A, - ATTK

e A, — A(1520)7
e A\, - pKr

Modes are re-weighted to match PDG values.
Sample includes 337k events (w/ more events to be added soon).
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Trigger Codes

Because we have no way to measure the o scale factor, it is difficult to map
o+ values between data and MC.

This makes it impossible to slice the sample in o slices without incurring massive
systematic errors in the process.

We choose instead to split our sample in terms of which stable track pairs satisfy the
Two Track Trigger.

Allowed combinations of p,K,m1, and w9 are considered to determine if the
combination passes the TTT requirements.
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Trigger Code Convention

Labeling Convention: A} — A.mo; A, — pKm;

Code | Bits | Description Nevts
1 00001 | pK 26,071
2 00010 | Km 3,216
3 00011 | pK + Kmy 1,428
8 01000 | pm 237,704
9 01001 | pmy + pK 29, 206
10 01010 | pm + Kmy 60
11 01011 | pmy + pK + Kmy 164
16 10000 | 7ry7o 17,711
17 10001 | e + pK 17
18 10010 | mymo + Kmy 2454
19 10011 | myme + pK + Kmy 16
24 11000 | pmy + w179 17,398
25 11001 PT1 + Mo —|—pK 1,212
26 11010 | pmy + myme + Kmq 533
27 11011 p7T1—|—7T17T2 —|-pK—|-K7T1 1,664
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Monte Carlo vs. Data Triggers

Trigger Composition

N N — MC Triggers
- —— Data Triggers
2000 :_ Track Pair Bits
: 2° (0_7'0001 “P,K
L 1
(500l 2'(00010) - K,m
N 2% (00100) - NA
— 3
- 24 (01000) - Py,
- 2" (10000) - 11,11,
500 — .,
1| R A A -
0 5 10 15 20

Trigger Track Palr Code
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Efficiencies by TrigCodes

Trigger efficiency is calculated for each TrigCode.
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Splitting by TrigCodes

Decide to split the sample into 6 categories:

Code | Description Nevts
1 pK 26,071

8 [ s 237,704

9 pm1 + pK 29, 206
16 172 17, 711
24 Py + T 17, 398
99 All other combinations | 10,402
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Efficiencies by TrigCode |

A comparison of the final efficiencies that are currently used.
Efficiency Comparison
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Efficiencies are calculated using RooKeysPdf smoothing.

Efficiencies by TrigCode Ii

The original data is rebinned (from 1000 to 200 bins) before plotting.
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Efficiencies by TrigCode Il
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Efficiencies by TrigCode IV
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2-D o, and TrigCode Punzi Term

e 2-D (0., TrigCode) RooDataHist is created from the Data in the A} mass window.

e 2-D RooHistPdf is created from the RDH.

Note: in the RDH and RHP, we have a RooRealVar (double) in one dimension with a
RooCategory (int) in the other. The distinction of type is very important for RooFit.

Not sure that it is possible to create a RDH from a 2-D histogram that will work with
RooCategory. This could be a problem when we try to fit data because we need to
create the RDH with a 2-D, sideband-subtracted histogram.

Likelihood looks like this:
E(Ct,O'Ct) — P(Ct‘O’Ct,T) . P(O’Ct,T)

We've got everything we need now for the fit.

We test the fit in stand-alone RooFit. The fit gives a lifetime around 364um on the
~ 340k MC sample.
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Fit in Separate TrigCode Slices

What happens when we fit in TrigCode slices?
Red:368.5um generation : Blue:364.2um weighted mean

+

| Trigger Slices Comparison
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Each fit is shown on the following slides
Note: Disregard the residual plots as | believe that they are wrong!
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| A RooPlot of "ct"

Fit Results |

| A RooPlot of "ct"
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Fit Results |l

| A RooPlot of "ct" | A RooPlot of "ct"
f'\2400—_ 7~ [
: £2000F
O2200 %) -
- 1800
< - < -
c:,20005 | =) 3
21800_— 316003 ‘
41600 1400
-~ [~ ~ N
}214005— . 4‘212001_
12001 10001
=1000F S -
800 -
- 600
600 :
400 4001
200F 200:_
O_Illllllllll | I N A T T Y N Y A Py v | O_IIIIIIIII 1 Lo 1o 1 1 1 1 1 1 J 1 11 J11.]°./
E E
S 4 E
£ £ E
:é_ . W i Xx2=0.057827, X2/ndf=0.000615, p-value=1.000000 | S - +++++++++++* X2=0.3%993§, xz/ﬁdfzo.oo4o42, p-value=1.000000 ]
'1°§—IIII|III",I+|I"'I++I+IIi+I'TII|IIII|IIII|IIII|IIII g_IIII|",I",."‘"":'.I":',I|IIII|IIII|IIII|IIII|IIII|IIII
0.00 0.05 0.10 0.15 020 025 0.30 0.35 0.40 0.00 0.05 0.10 0.15 020 025 0.30 0.35 0.40
ct(A,) [cm] ct(A,) [cm]

cr = 350.6um: TrigCode=9 (pm; + pK) cr = 354.6um: TrigCode=16 (m;m>)
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Fit Results Il
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| A RooPlot of "ct" | A RooPlot of "ct"
7~ [ f\goo_—
£1400- e F
3 B O 800
<t1200 <t
1200 N
o L o .
o [ o '
leOO_ — 600:
~ B ~ -
v 800} 1 v 500
- = - =
S © 400
> 600_— > E
L i W 550F
400[ -
B 200
_I 181 | | | I ] ] Lo | I | ol | | ] ] | | :I 181 | | | I
0 0
K Fr
;_ ++++L . + EE ++Jr+’r
E_ " ++++H+ ++ !, NG 0.086274 .)(Z/ndf 0.000918, p-value=1.000000 §_ hq }
E ++ <~
:_I L1 | | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | L1 I | L1 »6:—0
0.00 0.05 O 10 O 15 O 20 0 25 O 3 40 0.00
ct(A ) [cm]

T’rﬂ+ T x2=0.052908, x2/ndf=0.000563, p-value=1.000000

+
I|‘H’+++|IIII|IIII|IIII|IIII|IIII|IIII

ct(A ) [cm]

005 0.10 0.15 0.20 0.25 0.30 0.35 0.40

ct = 382.0um TrigCode=24 (pmy + mim2) cr = 357.4pum TrigCode=99 (All Others)

J. R. Mumford, A

b

N Ac+7r_

Lifetime Progress

16



Fit Results IV

| A RooPlot of "ct"
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Ave. of per-slice fits agrees w/ entire
sample fit.

Fits are 4um lower than expected!!!

Possible sources of the bias?

— o+ scale factor?
— efficiency smoothing?
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