17 lifetime measurement
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Fit 7o use Q¢ and D° data and MC

1000 p—r————————————————
900

* Input :
* D% MC: tau=410fs
« 02 MC: tau=250 fs

* MIC correction:
e PIDCalib
* Dalitz reweight

800
700
600
500
400
300
200
100

7 =261.7+89 fs
e x4 /ndf =2.79/8
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Fit 7o use Q¢ and D° data and MC

1000 g
900 E
800 E
700 E

600
500
400
300
200
100

* Input :
« DY MC: tau=410fs
« 02 MC: tau=500 fs

* MIC correction:

lIIIIIIlIIlII II|l||||||I|||||||||I||||I||||I||||

e PIDCalib
* Dalitz reweight

(]

. PP
e 7 =300+ 11 fs Effect of MC lifetime-

e y*/ndf =3.7/8
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OmegacO bin0O~bin4
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OmegacO bin5~bin9
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Fit 7o use Q¢ and D° data and MC

1000
900
800
700
600
500
400
300
200
100

* Input :
e« DO MC: tau=410 fs
« 02 MC: tau=250 fs
* MIC correction:

e PIDCalib
* Dalitz reweight

(]

Y P P

e 7 =262.0+10.8 s
e y*/ndf = 6.1/8
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Fit 7o use Q¢ and D° data and MC

900 = .

fggé o 3 Input :

600 =1 —— fit result E e« DO MC: tau=410 fs
wE E * 02 MC: tau=500 fs
233;3 4 I?:L\fc:’5 3 * MC correction:
. - PIDCalib

* Dalitz reweight

. PP
7 =297.9+13 fs Effect of MC lifetime?

e x4 /ndf = 12/8
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Fit 7o use Q¢ and D° data and MC

1000
900
300
700
600
500
400
300
200

* Input :
« DY MC: tau=410 fs
« QY MC: tau=500 fs (weight to 250 fs)

* MIC correction:

100 —; * PIDCalib
" 2 * Dalitz reweight
i  TREUTAU weight

.7 =268+13 fs
e y*/ndf = 6.2/8
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Fit 7o use Q¢ and D° data and MC

o ———+—F74—+——+—r+——+—7—+—+——7— E
" + Input :
00 —+—data _E p 0
600 fit result _; i D MC: tau=410 fS
0 E * 02 MC: tau=250 fs
0 E * MC correction:
- FEDE * PIDCalib
e LOHadronTOS efficiency
correction

i

* Dalitz reweight

e 7 =249+ 10 fs
e y*/ndf =5.2/8
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Fit 7o use Q¢ and D° data and MC(without bin0)

1000 g
900 E
800 E
700 E
600
500
400
300
200
100

* Input :
e« DO MC: tau=410 fs
« 02 MC: tau=250 fs
* MIC correction:

e PIDCalib
* Dalitz reweight

B

oo

e 7T =247+ 20fs
e x4 /ndf =5.4/7
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Fit 7o use Q¢ and D° data and MC (without bin0)

1000 p—————F———————— 77—

oE * Input :

60: } if.'; ) e DO MC: tau=410fs
233: + I * 02 MC: tau=500 fs
mE —@Fﬂ.ﬁ % | e MC correction:

i3 « PIDCalib

* Dalitz reweight

7 =252+20 fs
e ¥2/ndf = 7.6/7
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Fit 7o use Q¢ and D° data and MC (without bin0)

1000
900
300

* Input :
« DY MC: tau=410 fs
« QY MC: tau=500 fs (weight to 250 fs)

* MIC correction:

700
600
500
400
300
200

100 —; * PIDCalib
" 2 * Dalitz reweight
i  TREUTAU weight

e 7 =251+23fs
e ¢ /ndf =5.6/7
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Fit 720 use E¢ and D° data and MC

3500 .

3000 - —+— data ° InpUt .

00 T fitresul * DO MC: tau=410fs

1500 E- e XicO MC: tau=250fs (weight to 150 fs)

b ==———=—=—==3 e MC correction:

: * PIDCalib
E_-TI.—_g * Dalitz reweight

e 7=139.7 + 6.6 fs
e y*/ndf = 3.8/8
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Fit 720 use E¢ and D° data and MC (without bin0)

4000

3500

3000

2500
2000
1500
1000

500

...............

e 7 =134.6 + 63 fs
e y?/ndf = 14.5/7

2019/9/6

* Input :
e DO MC: tau=410fs
e XicO MC: tau=250fs

* MC correction:
 PIDCalib
e Dalitz reweight

Group meeting
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Fit 720 use E¢ and D° data and MC (without bin0)

f——
3500
3000

* Input :
DO MC: tau=410fs
e XicO MC: tau=250fs (weight to 150 fs)

2500
2000
1500

1000

500

O — e * MC correction:

: * PIDCalib
i-__ll—_é * Dalitz reweight

e 7 =135+ 10 fs
e x?/ndf = 3.5/7

g8
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Fit 720 use E¢ and D® data and MC (without bin0~1)

f——
3500
3000

* Input :
DO MC: tau=410fs
e XicO MC: tau=250fs (weight to 150 fs)

2500
2000
1500

1000

500

O — e * MC correction:

: * PIDCalib
i-__ll—_é * Dalitz reweight

e7=131+12fs
« x?/ndf = 3.2/6

g8
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Fit 720 use E¢ and D° data and MC

oE | o 7 *Input:
2000%— fiit result _% e DO MC: tau=410fs
500 - * XicO MC: tau=250fs (weight to 150 fs)
ok M 3 * MC correction:
o ==—=—===—==3 .+ PIDCalib

e LOHadronTOS efficiency correction

;M * Dalitz reweight

7 =136+ 13 fs
e y4/ndf = 0.46/8
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To do list

* Try to add efficiency to fit model (if need bin0)

e Fit LOTIS data
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* Lifetime reweight:
t

T
250fs
. [250fs*€ f

t
T500fs

Ts00fs*€

2019/9/6 Group meeting 19



About tau fit
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Measurement of the decay-width

A binned least-squares fit is used to extract A(D), by minimizing

bins 2
2 _ f (ni — Ridi) (8)
X o + Rio3’

1

where n; (d;) is the yield of the numerator (denominator) in time bin i, o, (0g4,) its
uncertainty, and R; is the expected ratio defined as

fTi pdfn(f}j} dtﬂ

Ri — iH\"T Ai .
-fT%, pdfd(tﬂ) CffD

(9)

For the bin 2, T; is the corresponding tp interval, A; is the ratio between the decay-time
acceptances of the numerator over the denominator, pdf,, , is the pdf of the numerator
(denominator), and N a normalisation factor. The integral over ¢ is done numerically with

100 steps per decay-time bin. Each pdf is written as

= _r-f 2 (TS 7 =
pdf (¢) = e TP @ G (j =n,d), (10)

2019/9/5 Group meeting

difference between the Bg and BY
mesons and the Dy and D mesons
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bins

(n; — Ryd;)?
o5, + Ria.

x? =
°*n; (dl-)lis the yield of the numerator (denominator) in time bin i,
Gﬁi(aji) is its uncertainty , R; is the expected ratio
Jr, pafa (B)dt
Jr, pdfa (Ddt
* Here use simple pdf:

t

pdf(t) =e T
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Double ratio fit

. Ng=/Nm= . . . . .
* Use double ratio ds/T'm , Ny is yield of signal, n,, is yield of MC
ndp/MNmp
o Mdz/Mms _ R
ngp/Mmp Rp
- Rs; 2
, Rns (ndEi - R—;Z ¥ Nz * nD/dD)
=)
- 2 Réi Oﬁmzinczwi a%dnin?nEi UT%mDin?nEincziDi
L of, +—=5 : + b + .
= Rpi\ Mypi Nmpi Nmpi

le. pdfd (t)dt
J,, pdf (Ot

t

* Here Rr,=n and pdf) =e =
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