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Introduction

« B} meson: Ground state of the only meson family consists ;
of different heavy-flavor quarks, ideal testing for QCD
models. ¢

« Decays weakly, first observed in CDF[PRL 81(1998)2432].

« B} produced mainly through
gg > BXf+b+¢
o(BF)~50nb for /s = 14 TeV[EPJC38,267-276(2004)]

b

O'(B:)LHC/O-(BC-F)Tevatron'” 0(10) / \
* B} decay modes: e o |
e bWt (~20%) ()— —n ([J— — 5(d)

« J/Yrt, J/YDS, etc. ) : ) ; : ,
¢« ¢ sWT (~70%) h

- Bdn*, semileptonic, etc. e
« ¢cb-> Wt (~10%)

» |leptonic decays, etc. \ (.>V\N\<,,w-] /
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.81.2432
https://link.springer.com/article/10.1140/epjc/s2004-02015-0

Motivation : %

With large cross-section, many new B}
decay modes discovered and studied.

[HPQCD, PRD 86 (2012) 094510]

* Previous LHCD results CDE B Iy |
6274.6 + 1.0 MeV
 Lattice QCD results is LHCb B >J/yn™ s
N 278(6) (4)]\/[ vV LHCB-PAPER-2012-028@0.37fb | |
M(B;) = 6 € LHCDb B{—J/yD]  ———
] ] ] _ _ LHCB-PAPER-2013-010@3fb™? | ‘
« Dominating systematic uncertainty in LHCb B —>JAyppr- — L
B. (25) mass measurement, e.g., LHCB- PAPER-2014-039@3fb!
*  [LHCB-PAPER-2019-007-001] LHCb B.J\yD'K” e
M(BF(2S)) = 6872.1 + 1.3 (stat.) + 0.1(syst.)  LHCD average:
+0.8 (B) MeV 6274.6 + 1.0 MeV/c?
« CMS: [CMS-BPH-18-007]
M(BC_F(ZS)) = 6871.0+ 1.2 (stat.) + O.8(syst.) 6268 6270 6272 6274 6276 6278 6280

B mass [MeV/c?
+0.8 (B;) MeV  mass [MeV/e7]

« With more data and more decay modes, we can improve the precision further.

precision measurement of Bc mass Yanting Fan (UCAS) 5


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.094510#fulltext
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.109.232001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.87.112012
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.152003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.032005

 Include most of the B} decays observed so far.

* J/YDP(mtK KT
J/¥Dg
« Df - 3m
« Df - KKn
Bdn*
« B > D m*
* B - J/e
J/yppr*
J/3m
J/yr

precision measurement of Bc mass
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—_

—  Small Q value

_Also used to measure the mass

difference between B} and B?

—  High statistics
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~—— « Event Selection

* Pre-selection (stripping), BDT-based selection, and
optimization
Take B — Sianal e sh
01+ * Slgnal line snape
J/WD"K™as |
an example . Mass fit
Blinded analysis
« Systematic uncertainties
_ * Uncertainties and correction

« Combination

precision measurement of Bc mass Yanting Fan (UCAS) 7



e For B} - J/yYDK*

« Starting from detached J/y, loose pre-selection
on pions and kaons.

« Each selection efficiencies > 90%

« Vertex fit quality, pr, track quality, etc.

ut
-
I/ D/
By, S
p * P\ K*
PV

precision measurement of Bc mass
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cut number of events efficiency[ %]
without cut 176751 (100.00+0.00)%
u* pr>550MeV 167487 (94.76 +0.05)%
u* Track,y ¢ <5 167487 (100.00 £ 0.00) %
u* PIDmu >0 157379 (93.96 £0.06)%
J/w mass window (2996.916,3196.916)MeV /2 151154 (96.04 +0.05)%
J/y EndVertex x*/ndf < 20 150290 (99.43+0.02)%
J/y LOKI FDS >3 106549 (70.90+0.12)%
J/y mass window (3040,3150)MeV /c* 104699 (98.26 +0.04)%
nt TRACK x2/ndf < 3.K Tracky?/ndf <3 104699 (100.00+0.00)%
nt x%>05K x%)>0.5 99304 (94.85+0.07)%
nt pr>100,K~ pr > 100 99168 (99.86 £0.01)%
&t hasRich == 1,K~ hasRich == 1 98471 (99.30+0.03)%
nt ProbNNghost < 0.3,K~ ProbNNghost < 0.3 92547 (93.98+0.08)%
(K~ ProbNNk/m* ProbNNpi) > 0.1 88466 (95.59+0.07)%
D" EndVertex x*/ndf <9 85311 (96.4340.06)%
D° mass window (1834.83, ]894.83)M¢’V/C2 81926 (96.03+0.07)%
K" Track x*/ndf <3 81926 (100.00 £+ 0.00) %
K* %7 >0.25 77699 (94.84 +0.08)%
K* pr>100 77515 (99.76 +£0.02)%
K" hasRich == 77154 (99.53 £0.02)%
K™ ProbNNghost < 0.3 74128 (96.08 +0.07)%
K* ProbNNk > 0.1 68999 (93.08 £0.09)%
B! EndVertex 22 /ndf) <20 68676 (99.53 £0.03)%
B mass window (5575.1,6975.1)MeV /c* 68676 (100.00 £0.00)%
total cut 68676 (38.85+0.12)%




e For B} - J/yYDK*
« BDT trained with signal from MC, and background from far upper side-band data.

- Training variables: yZ of all particles, py of all particles, B and long-lived daughters’
decay time and its significance, y2.,.., of B, and B} pointing angle.

« BDT cut value determined by maximizing S/vS + B.

”+
u
I/ Dg/////’
BY, S
// P\ K+

precision measurement of Bc mass

TMVA overtraining check for classifier: BDT
i Si'gnLI (l'esi sa'mﬂle)' il

(1/N) AN/ dx

TMVA

Background (test sample)

[LHCb .J
runofficigh”Z

p =

I 'Sig'nall (anin'ingl sa'mdle)' =
« Background (training sample) _

_j(olmogorov-Smimov test: signal (background) probability = 0.183 (0.483) ]

0.2 0.4
BDT response

Yanting Fan (UCAS)

TN TN T T T T A
U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

T e — MR
e e,
= “o,
2t LHCb
s ynofficial kY
16 :— \"5
14 —
12— B
L "-5
10— T.-_H
B kY
- v\-'\-
6— s,
C ] \ 4 N g
025 na 038 0.4 [XE 0.5
BDT Cut

(f) JADYK* (Cut value: 0.33)



T

0 - .
» Double-sided Crystal Ball (DSCB) BE = J/yD (m K™K
function to describe signal, with left @ vs.resolution (n, = 2.6)

tail caused by final state radiation, i
and right tail caused by mass s T
constraint. oo s
"I unofficial - SeEETEEE

(Coto.aun @) = exp (_%(x;M)z) o Sx;M = a, vs.resolution (n, = 4.7)
() (EoarIE) L e 4 N

* Fixed n;, n,, with a;, a,- parameterized £ ool s
as 2™ order polynomial function of A
mass resolution. |l

o (B2) [MeV/c?]
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Using both Run-I and Run-II data.

Using DecayTreeFilter mass
(daughters’ mass constraint & PV
constraint).

PV
Signal line shape:
* Double-sided Crystal Ball
Background line shape:
« exponential function

precision measurement of Bc mass Yanting Fan (UCAS)
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B} = /DO (mtK)K:

g/ 50 Run-I&Run-TI Data {
o T e an 00
M(ID (K HK*) (MeV/c?)
2 E e bt 1

6500 ]
M(TyD (rKOK*) (MeVic?)
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4000

2000

Candidates / (5.0 MeV/c?)

Candidates / (5.0 MeV/c?)
2

—r 1 ' 1
LHCb @7,8 and 13TeV
Bl =Jlwrt T
—— Data

— Total fit

I64OOI l6500I
m(Jiy*) [MeV/c?]

100

L L=
LHCb @7,8 and 13TeV

Bl —=JyDf(n*m ") ]

.

6400

6500
m(Jiy DY) [MeV/c?]

0 MeV/c?)

Candidates / (5

Candidates / (5.0 MeV/c?)
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B mass spectrum

[

I IL'Héb .@7',8 and 13TeV

Bl —=Jlyrntn

6200

6300

6400 6500

m(Jlyrtn-nt) [MeV/c?]

LI B B I R B B

' LHCb @7.8 and 13TeV -
B —JlyD"(K )K" ]

50 +
i t b
0 i | L PR PR 1
6200 6300 6400 6500

m(JlwD K*) [MeV/c?
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Candidates / (5.0 MeV/c?)

Candidates / (5.0 MeV/c?)

150

LI L B B B

100

n
=
T T T T

' LHCb@7,8 and 13TeV+
Bl —=Jlyppr*

Candidates / (5.0 MeV/c?)

bkt

+_

O I
6200

6300

6400 6500

m(Jhwppr*) [MeV/c?]

(o]
o]
o

o
=)

[T rrrprrrr]

100

w
(=

. Li{éb @7,é and 13TeV
B! —B)D;n*)m*

Lo v v b v a by

Candidates / (5.0 MeV/c?)

Lo
L

6300

I6500I
m(Bz*) [MeV/c2]

6400

400

200

—_—
LHCb @7,8 and 13TeV ]|
B! —=JwD{(K*K ") 7

" P L L
0 6300 6400 6500
m(J/yD}) [MeV/c?]
B I — 7T T T T T T 9
C LHCb@7,8 and 13TeV 1
200E B! —B)Jly o)+
150 3
i Y ]
S0
oL o C el
6200 6300 6400 6500

m(Bm+) [MeV/c2]
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B} — BY mass difference

5 o " LHCb@7,8and 13Tev
. h B -BD, n*)m* ]
-— —— Data _
i — Total fit i
i 5| Signal i
- {. ----- Background ]
i ”4#4"?- :
T +
L ¢ :
X N el i 1 | 1 N | N N
900 1000 1100

Am [MeV/c?]

200

150

[S—
S
)

Candidates / (5.0 MeV/c?)
3
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=, T r r rrrpJ &% T3
) LHCb @7,8and 13TeV -
- B —B\(Jlyo)m* ]
:. l | | ;

900

1100
Am [MeV/c?]
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T

» Correction * Uncertainties
+ Signal line shape (Final state « Momentum scale calibration
radiation)

Energy loss correction
* Bias caused by event selection

Fit model

« Signal line shape

« Background line shape

Particle mass uncertainties

Selection bias

precision measurement of Bc mass Yanting Fan (UCAS) 14



T

« Mass bias due to the loss energy of gamma.
AM = M (measured mass) - M (generated
mass) as a function of resolution.

« Signal line shape (Final state
radiation)

* Correction = —(p0 + pl1 *x)
« Uncertainty is related to signal line shape.

ST Z7 ndf 498/23 | 7

55-3 Zz_ LHCb Prob 0.0009791 | 1

o “°I unofficial PO 0.03624 + 0.004014 ]

= oaf pi -0.02043 + 0.0007896 E

g oz E + O(r+r—\K+-
EE B BC - ]/lpD (T[ K )K .
< Correction=0.13 MeV.
W

=

<

6(B) [MeV/c?)
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« Multiple scattering in RF foil. Cause the correlation

between mass and event selection.

« Estimated by fitted mass with events before and after all
the event selection.

« Bias caused by event 1. K 2

selection / K
rf-foil rf-foil

LHCDb
unofficial

LHCb
H unofficial

precision measurement of Bc mass Yanting Fan (UCAS) 16



Correction of all decays:

T

Mg+ (fitted mass) = Mg+ (original mass) + Cor.(FSR) + Cor.(Selection)

Final states

Source [MeV/c?]

FSR Selection bias

Jpt
Jhp2mt

Mass spectrum  J/ippr™
I D (K K)
JW D (ntotn™)
T DO (n+ KK+
BY(D}fr)rt
B(Jp )™

0.24
0.27
0.05
-0.01
-0.31
0.13
0.09
0.05

-0.17
-0.15
-0.10
0.03
0.03
-0.02
-0.37
-0.46

Mass difference

Final states

Source [MeV /c?]

FSR Selection bias

BY(Dfn )t
BY(Jipp)mt

0.09 -0.36
0.05 -0.44

precision measurement of Bc mass

Yanting Fan (UCAS)
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Mass spectrum

Mass difference

Uncertainties of all decays:

Table 3: Summary of systematic uncertainties (in MeV /c?) on the B} mass.

dominant
Momentum | Energy . :
Signal Background Intermediate :
Decay mode scale loss _ Selection | Total
. . ) model model states

calibration | correction
Jhpmt 0.91 0.02 0.10 0.01 <0.01 0.01 0.92
Jhprta ot 0.83 0.04 0.10 0.02 <0.01 0.05 0.84
Jhp pprt 0.35 0.04 0.10 0.01 <0.01 0.06 0.37
JWDHKTK «t) 0.36 0.04 0.10 0.02 0.07 0.02 0.38
Jh D (mto—n ) 0.36 0.04 0.10 0.02 0.07 0.03 0.38
JW DY (K- nt)Kt 0.25 0.04 0.10 0.01 0.05 0.02 0.28
BYD_ 7 H)nt 0.23 0.04 0.10 <0.01 0.21 0.12 0.43
BY(Jhpo)mt 0.23 0.04 0.10 0.01 0.21 0.02 0.41

Table 4: Summary of systematic uncertainties on the mass difference AM (in MeV /c?) for the
BYD;nH)rt and BY(Jh) ¢)nt decays.

Momentum . .
Decay mode scale Energy Signal Background Intermediate Selection | Total
. . loss model model states
calibration
BY(D 7 t)rt 0.23 0.04 0.10 0.01 <0.01 0.13 0.29
BY(Jhpd)mt 0.23 0.04 0.10 <0.01 <0.01 0.02 0.25

precision measurement of Bc mass

Yanting Fan (UCAS)
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HEP 0720201123 %

 Combination method: BLUE (Best linear unbiased

estimates) | | LHCb 7,8 and 13TeV
« B mass measured with 8 decay channels with

B —>J/y k o
Run-I & Run-Il data. P — | L
- Combined results: semiyepm M
M(B}) = 6274.47 + 0.27 (stat.) + 0.17 (syst.) MeV/c? Be=2J/y Dy (KK 7r7) e
= 6274.47 + 0.32 MeV/c? B:>J/yDi(w* w ") H .
B —J/wD (K m")K* H———e———H
« Compare with current result by PDG: B:—BYD m*)m* ——— i
M(B}) = 6274.9 + 0.8 MeV/c? B —B(J/y §)m* A | "
_ _ B! combined mass Fooooo A
« Compare with Lattice QCD result:
M(BF) = 6278(6)(4)MeV /c? | | | | | |
6271 6272 6273 6274 6275 6276
Most precise measurement of BY mass to date. M(B;) [MeV/c?]

precision measurement of Bc mass Yanting Fan (UCAS) 19


https://doi.org/10.1007/JHEP07(2020)123

S [JHEP 07(2020)123] %
 First measurement of B — B mass difference with 2 decay channels with Run-I &
Run-Il data.

« Combined results:

AM(B}) = 907.75 + 0.37 (stat.) + 0.27 (syst.) MeV/c? = 907.75 + 0.46 MeV/c?

LHCb 7,8and 13TeV

B —B)(D;m*)m* H—e
Bt —>B)(J/y )+ H o
AM A
| | | | |
905 906 907 908 909

AM [MeV/c?]

precision measurement of Bc mass Yanting Fan (UCAS) 20


https://doi.org/10.1007/JHEP07(2020)123

precision measurement of Bc mass

Backup

Yanting Fan (UCAS)
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* Rich spectrum for B
« Theory model: potential model, lattice QCD, pQCD, etc.

Potential model: V(r) = —%% + or
Lattice QCD: non-perturbative QCD

State  Present  [46] [27] [63] [95] PDG [7]
115, 6.272 6278 6272 6271 6275 6275
135, 6.321 6.331 6333 6338 6314

218y 6.864 6.863 6842 6855 6838 6842
235, 6.900 6.873  6.882 6887 6850 -

318, 7.306 7244 7226 1250 - -

335 7.338 7249 7258 7272

415,  7.684 7.564  7.585
425 1714 7568  7.609
515,  8.025 7852 7.928
538, 8.054 7.855  7.947
6'S,  8.340 8.120 -
65, 8368 8122 -

[Eur. Phys. ]. C (2018) 78:592]

precision measurement of Bc mass

7600

Mass (MeV)

6400

6000 L

Yanting Fan (UCAS)

7200

6800 |

7572 7588 7565 7571 75634
- 7455 1475 1487 7563

i 7472 7365 7376 7380 1
(7250 7272 7372 7260 276 7271]
m— 7122 7150 7164 1266 4
[ = 7145 7028 7041 7045 ]
o555 6887 703 _
L 6706 6750 6768 .

— 6741
L s B, Mass Spectrum
627 —— ]
.

1 3 3 3p 3 Iy 3 3
SO S1 PO P1 PZ Dl D2 D3 FZ FS F4

[PRD 70 (2004) 054017]
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.70.054017
https://link.springer.com/content/pdf/10.1140%2Fepjc%2Fs10052-018-6068-6.pdf
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SigniVertex x) x Vertex r [mm]

—_— = b
= wh =
tprrnri

:.'.n:

i
-::-

=
S

A
|

L.l'l
TTT

/;T\ ﬂ f”\

\_L

'mn' ""'lin' ' '|fm' 60 180

E LU
Ul bl

Vertex z [mm)

[CERN-LHCDb-DP-2014-001]

RF-foil is the dominant material
in VELO, in which different open

angle can lead to a shift in

lifetime that refers to a bias in

mass measurement.

precision measurement of Bc mass
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LHCDb
unofficial H
2.
K
rf-foil

LHCDb
unofficial
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Decay mode Yield Fitted mass Corrected mass  Resolution
[MeV /c?] [MeV/e?] [MeV/c?]
JfbwT 25181 £217 6273.71 = 0.12 6273.78 £ 0.12 13.49 +0.11
Jprta— ot 9497 + 142 6274.26 £ 0.18 6274.38 &+ 0.18 11.13 +0.18
Jhb pprt 273+ 29 6274.66 = 0.73 627461 £0.73 634+ 0.76
Mass spectrum JWDF(KTK—7%) | 11354+ 49 6274.09 &£ 0.27 6274.11 £ 0.27  5.93 £0.30
JAbDE (wta— o) 202+ 20 627457 = 0.71 627429 £ 0.71  6.63 £ 0.67
Jp DY (K7t )K™ 175+ 21 6273.97 £ 0.53 6274.08 &+ 0.53  3.87 £ 0.57
BY(Dynt)nt 316 £ 27 6274.36 = 0.44 6274.08 +£0.44  4.67x=0.48
BY(Jhp@)nt 209 £ 37 627587 = 0.66 627546 £ 0.66 5.32=x0.74
Decay mode YVield Fitted AM  Corrected AM  Resolution
[MeV /2] [MeV /2] [MeV /2]
Mass difference BYDont)nt | 325 £27 907.51 + 0.46 907.24 + 0.46 4.88 = 0.47
BY(Jhpg)nt | 300 £32 00898 + 0.61 908.59 + 0.61 5.12 + 0.62

precision measurement of Bc mass

Yanting Fan (UCAS)
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« Momentum scale calibration

precision measurement of Bc mass

 Uncertainties = Q * 0.3 * 1073,

[JHEPO6 (2013) 065]

T

Decay channels | Q value [MeV] |Mass uncertainties [MeV]

B - J/YDK*
B} - Bn™
B = J/ DS
B - ]/y3r
B - ]/ym

B — ] /[yppr*

Yanting Fan (UCAS)

819
768
1210
2759
3038
1162

0.25
0.23
0.36
0.83
0.91
0.35

26



* Energy loss correction

precision measurement of Bc mass

T

« Scale from the D° mass measurement.

[JHEPO6 (2013) 065]

Decay channels Mass uncertainties [MeV]

B - J /DK
Bf - Bdn*
B — J /D¢
Bf - J/y3m
Bl - J/ym

B — ] /yppr™

Yanting Fan (UCAS)

5

5
5
5
3
5

0.04
0.04
0.04
0.04
0.02
0.04

27



* Fit model

« Signal line shape

« Background line shape

precision measurement of Bc mass

T

« Study with different modes in J/yn™ decay:

Mass (in MeV/c?)

Fitted

Corrected

DSCB
Double gaussian

Hypatia

6276.731 £ 0.017
6276.616 £+ 0.017
6276.722 £ 0.017

6277.057 = 0.017
6277.088 £+ 0.017
6277.060 = 0.017

« Applying correction due to FSR.

« Agree within 0.1 MeV, taken as systematic

uncertainty.

Yanting Fan (UCAS)
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» For Background line shape, the difference

measurement between exponential and Chebyshev
function has been compared.

| i kg sh Y,
* Fit model Sig shape[MeV] | Bkg shape [MeV]

- BE = ] /DO (K )K* Loh

« Signal line shape
| Bf » Bd(Dsnt)mt 0

« Background line shape B — BO(J pp)m 0.01

B — ] /$D3 (3m) 01 002

B = ] /D (KKm) | Ol2z

B = ] /3m 002

Bf » J/ym 0.01

B} - J/ypprt 0.01

precision measurement of Bc mass Yanting Fan (UCAS) 29
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- The mass uncertainty of BY, D°, and D&
taken into account, propagated to M(B[).

Decay channels | Mass uncertainties [MeV]

B} — JJWD°K™* 0.05

B} - Bdnt 0.21

« Particle mass Uncertainties B} - J/yDZ 0.07
B} - ] /y3m 0
Bf - ]/ym 0

B — J/Yppr* 0

precision measurement of Bc mass Yanting Fan (UCAS) 30



Excluding decays with negative weight, check with unblinded results

All decays

Combination of B; Mass LHCb unofficial

B — Jhpx* —_ 6266.52 + 0.12 + 0.92
B! — Jp2n'w —o— 6267.11+ 0.18 = 0.84
B — JAppprt —e—1 6267.34 + 0.73 = 0.37
B; — n*BY(D_n") H—o—H 6266.81+ 0.43 = 0.43
B — x*B(JApd) | 6268.19 = 0.67 = 0.41
B: — JApD;(2r*n) b 6267.02 =+ 0.71+ 0.38

6266.84 + 0.27 = 0.38

Only positive weights

Combination of B; Mass

Be — Jipppn*

BS — n*B3(D ") H—e—H

B — n*B2(J/p¢)
B; — JipD(2r*n)

B¢ — JD}(aK'K)

LHCDb unofficial

6267.34 =+ 0.73 =+ 0.37
6266.81+ 0.43 = 0.43
6268.19 =+ 0.67 = 0.41
6267.02 + 0.71+ 0.38
6266.84 + 0.27 + 0.38

By — JAD}(mK'K) He-H
B — JapD(n*K)K* —e—1 6266.80 + 0.52 + 0.28
B! Mass o 6267.19 + 0.27 =+ 0.17
(stat) (syst)
62|65 62|70 62|75
B! Mass [MeV/c?]

precision measurement of Bc mass

Yanting Fan (UCAS)

B — JpD (' K)K* —e—4 6266.80 = 0.52 + 0.28
B? Mass 6266.96 + 0.20 = 0.35
(stat) (syst)
| \ I
6265 6270 6275
B! Mass [MeV/c?]
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« Only the mass of B dominated by LHCb

Particle Measurement [MeV/c?|

Dominant collaboration

D* 1968.34£0.07
D° 1864.83+0.05
B? 5366.88+0.17

S

ACCMOR
CLEO
LHCb

« Combine with LHCb measurements of B2 mass

M(B?) = 5366.89 & 0.14 (stat) & 0.15 (syst) MeV/c* = 5366.89 4 0.21 MeV/c?.

precision measurement of Bc mass

Yanting Fan (UCAS)

Combination of B Mass LHCb unofficial
B — Jyo oA 5366.90 + 0.28 =+ 0.22
BY — X 0 - 5366.83 + 0.25 + 0.27
BY — Jnpoo oA 5367.08 + 0.38 =+ 0.15
B — Jypp P 5366.85 + 0.19 = 0.13
BY Mass oA 5366.89 + 0.14 + 0.15
(stat) (syst)
I \ | | I
5365 5366 5367 5368 5369
B? Mass[MeV/c?]
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6269 T ] 6269 T T T
LHCb unofficial 1 _ | LHCb unofficial {
Mainly caused by material =~ & | opes
budget description in the 2 | 1 | | Za| | |
reconstruction. W R ! + P ’ *
62655 5000 10000 w0 % 5000 o Eggo% N 5000300
PT [MeV/c] eVic
The fitted mass averaged 269 6269
over pr range away fromthe g g o Tl 0 OO
true mass of B}: py : } 1§ |
dependence can be included = + + | i = | } ’ \
. T 6266 : 1 &£ 6266
INn momentum scale | }
calibration (O . 03%) . 6265, 25 3 3.5 4 s 6265 25 3 35 4 45
y y
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Events / (12.5 MeV/c?)
8

3500

Check exotic states in B} decays

FLHCD

S

" unofficial * = Dua ]
+ —®— MC —]

: .

;

+ X(3872)

3600

3700 3800 ‘ 3900 4000
M/ w+ w)(MeV/c?)

(a) M(J/pmtym™)

Events / (40.0 MeV/c?)

+ P¢(4312)*§ | P.(4440)" mm* )
P S N I -

LHCDb
* —+ owa UNOFficial

ﬂ#ﬁ .

4000

4500 5000 5500
M(IAp p)(MeV/c?)

(a) M(J/p)
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(b) M(Jppr+an™)

Events / (40.0 MeV/c?)

i

it :
T ﬂtf‘#.‘ﬁ". i

. 4500 5000 5500
M@/ p)(MeV/c?)

(b) M(J/p)
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« Combination method: BLUE (Best linear unbiased estimates)
Nucl. Instrum. Meth.A270(1988) 110&Nucl. Instrum. Meth.A500(2003) 391.

« Correlation for different sources of systematics:
« Between decays
« Correction = 100%:
 Momentum scale calibration
* Energy loss
« Signal line shape
« Correlation = 0%
« Background line shape
« Mass uncertainty
« Event Selection
« Between different sources
- Momentum scale calibration and B mass uncertainty: 100%
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