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• LHCb 实验进展

• 2017 中国组物理⼯作和总结
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• 总结和展望
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1205 Members from
74 Institutes in
16 Countries
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LHC的科学目标
• LHC	实验 =	ALICE	+	ATLAS,	CMS	+	LHCb +	..

- ALICE ⾼能核物理前沿

- ATLAS,	CMS 粒⼦物理⾼能量前沿

- LHCb 粒⼦物理⾼精度前沿

• LHCb的主要科学目标是寻找超出标准模型的新物理

＋ QCD,	Electroweak,	Hadron	spectroscopy	…

间接发现新物理
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LHCb-中国组成员（2017）
• 清华⼤学 （member 2000- ）

- ⾼原宁，杨振伟，张黎明，朱相雷，龚光华，曾鸣
- 博⼠后 2，博⼠⽣ 11，硕⼠⽣ 3
• 华中师范⼤学 （associate member 2013 - ）

- 谢跃红，尹航,  张东亮
- 博⼠后 3， 博⼠⽣ 3，硕⼠⽣ 7

• 中国科学院⼤学 （associate member 2015- ）
- 郑阳恒，吕晓睿，何吉波，钱⽂斌
- 博⼠后 5， 博⼠⽣ 4，硕⼠⽣ 2

• 武汉⼤学 （associate member 2016-）
- 孙亮，蔡浩，⺩继科
- 博⼠⽣ 2
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2017物理结果总结:		
-重味强子产生机制研究
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1. Measurement of the 𝐽/𝜓 pair production cross-section in
𝑝𝑝 collisions at 𝑠� = 13	TeV, JHEP 06 (2017) 043.

2. Study of prompt 𝐷/ meson production in pPb collisions at
𝑠00� = 5	TeV, JHEP 10 (2017) 090.

• Prompt 𝛬3 production in pPb collisions at 𝑠00� = 5.02	TeV,
LHCb-CONF-2017-005 (conference note)

3. Measurement of the 𝑩± production cross-section in pp
collisions at 𝒔� = 7 and 13 TeV, JHEP 12 (2017) 026.
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SPS:	Single	Parton	Scattering
DPS:	Double	Parton	Scattering

LHCb,	JHEP	06	(2017)	043𝒑𝒑 → 𝑱/𝝍 + 𝑱/𝝍 + 𝑿
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𝒑𝒑 → 𝑩G + 𝑿,𝑩G → 𝑱/𝝍𝝅G
LHCb,	JHEP	12	(2017)	026

LHCb 第400篇论文！
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LHCb,	JHEP	10	(2017)	090 LHCb-CONF-2017-005

𝒑𝐏𝐛 → 𝑫𝟎, 𝚲𝐜G
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Figure 1. The (left) M(K∓π±) and (right) log10(χ
2
IP(D

0)) distributions and the fit result for the
inclusive D0 mesons in the forward data sample in the kinematic range of 2 < pT < 3GeV/c and
2.5 < y∗ < 3.0.

gion defined by pT < 10GeV/c and rapidities 1.5 < y∗ < 4.0 for the forward sample and

−5.0 < y∗ < −2.5 for the backward sample.

The total cross-section over a specific kinematic range is determined by integration of

the double-differential cross-section. The nuclear modification factor, RpPb, is the ratio of

the D0 production cross-section in forward or backward collisions to that in pp at the same

nucleon-nucleon centre-of-mass energy
√
sNN

RpPb(pT, y
∗) ≡ 1

A

d2σpPb(pT, y∗)/dpTdy∗

d2σpp(pT, y∗)/dpTdy∗
, (3.2)

where A=208 is the atomic mass number of the lead nucleus. The forward-backward

production ratio, RFB, is defined as

RFB(pT, y
∗) ≡

d2σpPb(pT,+|y∗|)/dpTdy∗

d2σPbp(pT,−|y∗|)/dpTdy∗
, (3.3)

where σpPb and σPbp indicate the cross-sections in the forward and backward configurations

respectively, measured in a common rapidity range. The D0 candidates are selected ac-

cording to the same requirements as used in the D0 production cross-section measurements

in pp collisions at
√
s = 7TeV [56] and

√
s = 13TeV [57]. The kaon and pion tracks from

the D0 candidate and the vertex they form are both required to be of good quality. The

requirements set on particle identification (PID) criteria are tighter than in pp collisions

to increase the signal-over-background ratio given the high detector occupancy observed

in pPb collisions.

The signal yield is determined from an extended unbinned maximum likelihood fit to

the distribution of the invariant mass M(K∓π±). The fraction of nonprompt D0 mesons

originating from b-hadron decays, called D0-from-b in the following, is determined from

the log10(χ
2
IP(D

0)) distribution, where χ2
IP(D

0) is defined as the difference in vertex-fit χ2

of a given PV computed with and without the D0 meson candidate [56, 57]. On average,

– 4 –

Nuclear	Modification	Factor:



2017研究结果总结:		
- 𝐵3介子性质研究
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4. Observation of 𝐵3G → 𝐽/𝜓𝐷(∗)𝐾(∗) decays, Phys. Rev. D95
(2017) 032005.

5. Search for excited 𝐵3G states, arXiv:1712.04094

First
Observation
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𝑁TU
VWXY	Z[\] = 3325 ± 73

𝑩𝒄
∗ 𝟐𝑺 → 𝑩𝒄

(∗)𝝅G𝝅a LHCb,	arXiv:1712.04094

ATLAS,	PRL	113	(2014)	212004

𝑚TU(cd) = 6842 ± 4 ± 5	MeV
𝟓. 𝟐𝝈

𝑁TU
k[Vkl
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fraction of B(⇤)
c (2S)+ ! B(⇤)+

c ⇡+⇡� to the production cross-section of the B+
c state.

The ratio R is determined for B(⇤)
c (2S)+ and B+

c candidates in the kinematic ranges
pT 2 [0, 20]GeV/c and rapidity y 2 [2.0, 4.5], and is expressed as

R =
�
B

(⇤)
c (2S)+

�B+
c

· B(B(⇤)
c (2S)+ ! B(⇤)+

c ⇡+⇡�)

=
N

B
(⇤)
c (2S)+

NB+
c

·
"B+

c

"
B

(⇤)
c (2S)+

,

(2)

where � is the production cross-section, N the yield, and " the e�ciency of reconstructing
and selecting the B+

c or B(⇤)
c (2S)+ candidates in the required pT and y regions. In the

case �M = 0, the reconstructed Bc(2S)+ and B⇤
c (2S)

+ states fully overlap, and the ratio
R corresponds to the sum of the R values of the Bc(2S)+ and B⇤

c (2S)
+ states. The upper

limits are calculated using the CLs method [35], in which the upper limit for each mass
hypothesis is obtained from the CLs value calculated as a function of the ratio R. The
test statistic is the ratio of the likelihoods of the signal-plus-background hypothesis and
the background-only hypothesis, defined as

Q(Nobs;NS, NB) =
L(Nobs;NS +NB)

L(Nobs;NB)
, (3)

where Nobs is the number of observed candidates, NB is the expected background yield,
and NS is the expected signal yield. For a given value of the ratio R, NS is determined as

NS = R ·NB+
c
·
"
B

(⇤)
c (2S)+

"B+
c

. (4)

The likelihood L is defined as

L(n; x) = e�x

n!
xn. (5)

The total statistical test value Qtot is the product of that for each of the four MLP
categories. The CLs value is the ratio of CLs+b to CLb, where CLs+b is the proba-
bility to find a Qtot value smaller than the Qtot value found in the data sample un-
der the signal-plus-background hypothesis, and CLb is equivalent probability under the
background-only hypothesis. The Bc(2S)+ state is searched for by scanning the mass region
M(B+

c ⇡
+⇡�) 2 [6830, 6890]MeV/c2, which is motivated by theoretical predictions [1–11].

The value of �M is successively fixed to 0, 15, 25 and 35MeV/c2. The search windows

are within ±1.4�w(B
(⇤)
c (2S)+) of the B(⇤)

c (2S)+ mass hypotheses, where �w(B
(⇤)
c (2S)+) is

the resolution on M(B+
c ⇡

+⇡�) for the B(⇤)
c (2S)+ state. This choice of the search window

gives the best sensitivity according to Ref. [36].
The selection e�ciencies "B+

c
and "

B
(⇤)
c (2S)+

are estimated using simulation. The track

reconstruction e�ciency is studied in a data control sample of J/ ! µ+µ� decays using
a tag-and-probe technique [37], in which one of the muons is fully reconstructed as the
tag track, and the other muon, the probe track, is reconstructed using only information
from the TT detector and the muon stations. The track reconstruction e�ciency is the
fraction of J/ candidates whose probe tracks match fully reconstructed tracks. The
particle-identification (PID) e�ciency of the two opposite-charge pions is determined with
a data-driven method, using a ⇡+ sample from D⇤-tagged D0 ! K�⇡+ decays. The total

5

Table 3: Comparison of the R value between the LHCb upper limits at 95% CL and the ATLAS

measurement [17], where 0 < "7,8  1 are the relative e�ciencies of reconstructing the B(⇤)
c (2S)+

candidates with respect to the B+
c signals for the 7 and 8TeV data, respectively.

p
s = 7TeV

p
s = 8TeV

ATLAS (0.22± 0.08 (stat))/"7 (0.15± 0.06 (stat))/"8

LHCb – < [0.04, 0.09]

5 Summary

In summary, a search for the Bc(2S)+ and B⇤
c (2S)

+ states is performed at LHCb with a
data sample of pp collisions, corresponding to an integrated luminosity of 2 fb�1, recorded
at a centre-of-mass energy of 8 TeV. No significant signal is found. Upper limits on
the Bc(2S)+ and B⇤

c (2S)
+ production cross-sections times the branching fraction of

B(⇤)
c (2S)+ ! B(⇤)+

c ⇡+⇡� relative to the B+
c cross-section, are given as a function of the

Bc(2S)+ and B⇤
c (2S)

+ masses.
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𝜺𝟕, 𝜺𝟖: relative	efficiencies	of	reconstructing	𝑩𝒄
∗ 𝟐𝑺 G wrt		𝑩𝒄G

• ATLAS	did	not	publish	𝜺𝟕, 𝜺𝟖
• ATLAS/LHCb only compatible	if	𝜺𝟕, 𝜺𝟖 are	large



2017研究结果总结:		
-五夸克态相关研究
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6. Observation	of	the	𝛯ra → 𝐽/𝜓Λ/𝐾a decay,	Phys.Lett.B772	
(2017)	265.

Observation of 	4/2→ $/&.(2

• Strange pentaquark (wxE66y) predicted in [PRL 105, 232001 (2010)]

• Can be searched for in the ©ä2 decay [PRC 93, 065203 (2016)]

L.	Zhang 18

s s

!"#

PLB 772 (2017) 265-273

One of two world best measurements! 

Nsig = É0,± :8 (21s)

Expect ~1500 signals after 2018 for amplitude analysis

(4.19 ± 0.29 ± 0.15)×10-2

First
Observation

𝜦 decays
In	vertex
detector

𝜦 decays
after	vertex
detector

Wu	et	al.,		PRL	105	(2010)	232001
Chen	et	al.,	PRC	93	(2016)	065203

𝒔-quark五夸克态？
not yet …

～ 300 candidates in RUN1
Amplitude analysis with RUN2



2017研究结果总结:		
- CP	破坏研究
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7. Resonances	and	CP	violation	in	𝐵u/ and	𝐵vu/ → 𝐽/𝜓𝐾G𝐾a

decays	in	the	mass	region	above	the	𝜙(1020), JHEP	08	
(2017)	037.

8. Observation	of	the	decay	𝐵u → 𝜙𝜋G𝜋a and evidence	for	
𝐵y → 𝜙𝜋G𝜋a,	Phys.	Rev.	D95	(2017)	012006

9. Measurement	of	the	ratio	of	branching	fractions	and	
difference	in	𝐶𝑃 asymmetries	of	the	decays 𝐵G → 𝐽/𝜓𝜋G

and	𝐵G → 𝐽/𝜓𝐾G,	JHEP03	(2017)	036.
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𝑩𝒔 → 𝑱/𝝍𝑲G𝑲a, 𝒎𝑲~𝑲� > 𝒎𝝓 LHCb,	JHEP	08	(2017)	037

LHCb combined	(RUNI)
𝑩𝒔 → 𝑱/𝝍𝑲G𝑲a		(𝒎𝑲~𝑲� > 𝒎𝝓)
→ 𝑱/𝝍𝝓
→ 𝑱/𝝍𝝅G𝝅a
→ 𝑫𝒔G𝑫𝒔a
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VIII. SUMMARY AND CONCLUSIONS

This paper reports the first observation of the inclusive
decay B0

s → ϕπþπ−. The branching fraction in the mass
range 400 < mðπþπ−Þ < 1600 MeV=c2 is measured to be

BðB0
s → ϕπþπ−Þ ¼ ½3.48 & 0.23 & 0.17 & 0.35' × 10−6;

where the first uncertainty is statistical, the second is
systematic, and the third is due to the normalization mode
B0
s → ϕϕ.
Evidence is also seen for the inclusive decay B0 →

ϕπþπ− with a statistical significance of 7.7σ, which is
reduced to 4.5σ after taking into account the systematic
uncertainties on the signal yield. The branching fraction in
the mass range 400 < mðπþπ−Þ < 1600 MeV=c2 is

BðB0 → ϕπþπ−Þ ¼ ½1.82 & 0.25 & 0.41 & 0.14' × 10−7:

An amplitude analysis is used to separate out exclusive
contributions to the B0

s decays. The decay B0
s → ϕf0ð980Þ

is observed with a significance of 8σ, and the product
branching fraction is

BðB0
s → ϕf0ð980Þ; f0ð980Þ → πþπ−Þ
¼ ½1.12 & 0.16þ0.09

−0.08 & 0.11' × 10−6:

The decay B0
s → ϕf2ð1270Þ is observed with a significance

of 5σ, and the product branching fraction is

BðB0
s → ϕf2ð1270Þ; f2ð1270Þ → πþπ−Þ
¼ ½0.61 & 0.13þ0.12

−0.05 & 0.06' × 10−6:

There is also a contribution from higher mass S-wave πþπ−

states in the region 1350–1600 MeV=c2, which could be
ascribed to a linear superposition of the f0ð1370Þ and the
f0ð1500Þ. There is 4σ evidence for the decay B0

s → ϕρ0

with a branching fraction of

BðB0
s → ϕρ0Þ ¼ ½2.7 & 0.7 & 0.2 & 0.2' × 10−7:

This is lower than the Standard Model prediction of
½4.4þ2.2

−0.7 ' × 10−7, but still consistent with it, and provides
a constraint on possible contributions from new physics in
this decay.
With more data coming from the LHC it will be possible

to further investigate the exclusive decays, perform an
amplitude analysis of the B0 decays, and eventually make
measurements of time-dependent CP violation that are
complementary to the measurements already made in the
B0
s → ϕϕ decay.
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This paper reports the first observation of the inclusive
decay B0

s → ϕπþπ−. The branching fraction in the mass
range 400 < mðπþπ−Þ < 1600 MeV=c2 is measured to be

BðB0
s → ϕπþπ−Þ ¼ ½3.48 & 0.23 & 0.17 & 0.35' × 10−6;

where the first uncertainty is statistical, the second is
systematic, and the third is due to the normalization mode
B0
s → ϕϕ.
Evidence is also seen for the inclusive decay B0 →

ϕπþπ− with a statistical significance of 7.7σ, which is
reduced to 4.5σ after taking into account the systematic
uncertainties on the signal yield. The branching fraction in
the mass range 400 < mðπþπ−Þ < 1600 MeV=c2 is

BðB0 → ϕπþπ−Þ ¼ ½1.82 & 0.25 & 0.41 & 0.14' × 10−7:
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s decays. The decay B0
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is observed with a significance of 8σ, and the product
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There is also a contribution from higher mass S-wave πþπ−

states in the region 1350–1600 MeV=c2, which could be
ascribed to a linear superposition of the f0ð1370Þ and the
f0ð1500Þ. There is 4σ evidence for the decay B0

s → ϕρ0

with a branching fraction of

BðB0
s → ϕρ0Þ ¼ ½2.7 & 0.7 & 0.2 & 0.2' × 10−7:

This is lower than the Standard Model prediction of
½4.4þ2.2

−0.7 ' × 10−7, but still consistent with it, and provides
a constraint on possible contributions from new physics in
this decay.
With more data coming from the LHC it will be possible

to further investigate the exclusive decays, perform an
amplitude analysis of the B0 decays, and eventually make
measurements of time-dependent CP violation that are
complementary to the measurements already made in the
B0
s → ϕϕ decay.
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s → ϕπþπ−. The branching fraction in the mass
range 400 < mðπþπ−Þ < 1600 MeV=c2 is measured to be

BðB0
s → ϕπþπ−Þ ¼ ½3.48 & 0.23 & 0.17 & 0.35' × 10−6;

where the first uncertainty is statistical, the second is
systematic, and the third is due to the normalization mode
B0
s → ϕϕ.
Evidence is also seen for the inclusive decay B0 →

ϕπþπ− with a statistical significance of 7.7σ, which is
reduced to 4.5σ after taking into account the systematic
uncertainties on the signal yield. The branching fraction in
the mass range 400 < mðπþπ−Þ < 1600 MeV=c2 is

BðB0 → ϕπþπ−Þ ¼ ½1.82 & 0.25 & 0.41 & 0.14' × 10−7:
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is observed with a significance of 8σ, and the product
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−0.7 ' × 10−7, but still consistent with it, and provides
a constraint on possible contributions from new physics in
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With more data coming from the LHC it will be possible

to further investigate the exclusive decays, perform an
amplitude analysis of the B0 decays, and eventually make
measurements of time-dependent CP violation that are
complementary to the measurements already made in the
B0
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Here the first uncertainties are statistical, which are uncorrelated between the 7 and 8 TeV

results, and the second uncertainties are systematic, which are taken to be fully correlated

between the 7 and 8TeV results. The average of the 7 and 8TeV results, weighting each

according to its statistical uncertainty, are

Rπ/K = (3.83± 0.03± 0.03)× 10−2,

∆ACP = (1.82± 0.86± 0.14)× 10−2.

The LHCb collaboration has recently reported the CP asymmetry

ACP(B+ → J/ψK+) = (0.09± 0.27± 0.07)× 10−2 [9], where the first uncertainty is

statistical and the second systematic. The sample analysed in ref. [9] is statistically

correlated with that used in this analysis, but the correlation is only partial due to the

use of different trigger requirements. The correlation coefficient between the statistical

uncertainties of the two analyses is found to be −4.8%. The systematic uncertainty on

ACP(B+ → J/ψK+) is taken to be uncorrelated with that on the ∆ACP measurement.

Therefore the CP asymmetry in the decay B+ → J/ψπ+ is

ACP(B+ → J/ψπ+) = ∆ACP +ACP(B+ → J/ψK+) = (1.91± 0.89± 0.16)× 10−2.

This is the most precise determination of ACP(B+ → J/ψπ+) to date, and it supersedes

the previous LHCb result [8]. The Rπ/K and ACP(B+ → J/ψπ+) measurements can be

combined with measurements of decay rates and CP asymmetries in other b → cc̄d decays,

such as B0 → J/ψπ0, to understand the effect of loop contributions in b → cc̄s decays

using SU(3) flavour symmetry [2, 3].
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10. Observation	of	the	doubly	charmed	baryon	𝛯33GG, Phys.	Rev.	
Lett.	119	(2017)	112001.

• PRL编辑推荐
（Editor’s	Suggestion)

• Physics	专题报道
（Viewpoint）

PV

𝚵𝒄𝒄GG 𝚲𝒄G

Ξ33GG → 𝐾a𝜋G𝜋GΛ3G → 𝑝𝐾a𝜋G
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据CERN新闻办公室统计，全球科技和大众
媒体的报道数量创造了大型强子对撞机运行

以来的新纪录。



LHCb国际合作负责人的公开评价
• LHCb 发言人 Giovanni Passaleva

The LHCb Chinese scientists played a crucial role in the observation of the new
particle. They are being rewarded for a long standing and highly recognized
experimental effort. LHCb的中国科学家对该粒子(𝜩𝒄𝒄GG)的发现做出了关
键性贡献。这是他们在实验上长期不懈努力的成果。

A group of Chinese theorists provided also fundamental inputs to drive the analysis
to the right direction and gave key suggestions to achieve this result. 中国的理论家
也提供了重要帮助，他们的关键建议引导该分析在正确的方向上取
得了突破。

• LHCb 物理协调人 Vincenzo Vagnoni
Our Chinese colleagues have been very active in the LHCb physics analysis. They ever

played a leading role in the discovery of pentaquark states in 2015 and this time in the
discovery of 𝜩𝒄𝒄GG. I am looking forward to their continuous efforts on this exciting topic
in the future. 中国同事在LHCb实验上的物理研究非常活跃。2015年他
们主导了五夸克态的发现，这一次又主导了双粲重子𝜩𝒄𝒄GG的发现。
我对他们在这一激动人心的领域中的持续努力充满期待。

212017/12/22 3rd	China	LHC	Physics	Workshop
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LHCb ：49
LHCb-China ：10

- 3 production
- 2 𝑩𝒄
- 1 pentaquark
- 3 CP
- 1 𝚵𝐜𝐜GG

测量𝜦𝒃𝟎 → 𝑱/𝝍𝒑𝑲a衰变的绝对分支比
得到五夸克态级联分支比
𝓑 𝚲𝒃𝟎 → 𝑷𝒄G𝑲a ×𝓑 𝑷𝒄G → 𝑱/𝝍𝒑
Chin.Phys.C40 (2016) 01 

《中国物理 C》2016年度最佳论文奖
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+ 25 口头报告 + 2 poster
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14. Adam Davis, Real-time alignment and reconstruction in Run 2 and its

performance at the LHCb experiment, 26th International Workshop on

Vertex Detectors，Las Caldas, Spain, 10-15 September, 2017
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15. 许傲, Heavy flavour spectroscopy at LHCb, 21st Particles and Nuclei

International Conference (PANIC 2017), Beijing, 1-5 September, 2017

16. 孙佳音, Heavy ion physics at LHCb, 21st Particles and Nuclei International

Conference (PANIC 2017), Beijing, 1-5 September, 2017

17. 张黎明, Pentaquark candidates in the LHCb data, 6th International

Conference on New Frontiers in Physics (ICNFP 2017),

Kolymbari, 17-29 August, 2017

18. 张黎明，Pentaquark & tetraquark states at LHCb, Meeting of the APS

Division of Particles and Fields (DPF 2017), Batavia, US, 31 July – 4 August,

2017

19. 孙佳音, Production cross-sections and nuclear modification factor for

charmed baryons and mesons in pPb collisions at 5 TeV with the LHCb

detector, 17th International Conference on Strangeness in Quark Matter

(SQM 2017), Utrecht, Netherlands, 10-15 July, 2017
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20. 刘 雪 凇 , Heavy flavour production and spectroscopy at LHCb, 29th

Rencontres de Blois International Conference (Blois 2017), Blois, France,

28 May -2 June, 2017

21. 安刘攀, DPS measurement in double J/psi production at 13 TeV, 2nd

Italian Workshop on Hadron Physics and Non Perturbative QCD,

Pollenzo, 22-26 May, 2017

22. 安 刘 攀 , Measurements of particle production, soft-QCD, and double

parton scattering at LHCb, 5th Annual Large Hadron Collider Physics

Conference, Shanghai, 15-20 May, 2017

23. 刘雪凇, Mixing and CP violation results in b-hadron decays at LHCb, 5th

Annual Large Hadron Collider Physics Conference (LHCP2017) , Shanghai,

15-20 May, 2017
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24. Adam Davis, Measurements of charm mixing and CP violation using 𝑫𝟎 →
	𝑲±𝝅∓ decays, （ Poster ） 5th Annual Large Hadron Collider Physics

Conference (LHCP2017) , Shanghai, 15-20 May, 2017

25. 王梦臻, Measurements of the CP violating phase 𝝓𝒔 at LHCb, （Poster）

5th Annual Large Hadron Collider Physics Conference ,Shanghai, 15-20

May, 2017

26. Daniel Vieira, Observation of the charmed baryon, 12th International

Workshop on Heavy Quarkonium，Beijing，6-10 November, 2017

27. Daniel Vieira, Results on charmed baryon from LHCb, 12th International

Workshop on Heavy Quarkonium，Beijing，6-10 November, 2017

28. 秦佳佳，Study of J/ψ production in Jets, 12th International Workshop on

Heavy Quarkonium，Beijing，6-10 November, 2017

29. 秦佳佳，New results on Jets, heavy flavor & quarkonium with LHCb, 5th

Annual Large Hadron Collider Physics Conference (LHCP2017) , Shanghai,

15-20 May, 2017
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中国组成员担任领导工作情况
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• Physics	Group	Convener	(L2)

- 谢跃红 （2013-2015）
- 杨振伟 （2014-2016）
- 张黎明 （2015-2017）
- 钱⽂斌 （2018-）

• 杨振伟⼊选 Speaker’s	Bureau

(LHCb-清华组毕业的学⽣钱⽂斌、张艳席⼊选）



LHCb组织结构
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谢跃红，杨振伟，张黎明
钱⽂斌

何吉波，杨振伟，钱⽂斌，李⼀鸣，
袁煦昊，张艳席，尹航…

中国组是有
影响⼒成员



高影响力的因素
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中国组成员
中国组单位

• ⾼⽔平研究成果

• 中国组内协调、⽀持

• 整体实⼒提⾼

• 承担与物理成果相匹配的责任
（升级、服务⼯作、…)

• 经费⽀持

主管部⻔
中国组成员
中国组单位

• 主管部⻔⽀持（MoU，RRB…）



2017年经费申请
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• 国家重点研发计划“大科学装置前沿研究”专项
- 大型强子对撞机LHCb实验的物理研究

项⺫编号： 2017YFA0402100
执⾏期限： 2017.07-2022.06
负责⼈： 谢跃红
总经费： 752万元

• 国家⾃然科学基⾦国际合作项⺫2016年已结题
希望能得到持续⽀持…



服务工作 +探测器升级
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• Core Software
-孙亮（武汉大学教师）
- Maciej Szymanski	（国科大博士后,	100%）

• 探测器升级 – SciFi Tracker
- 曾鸣、龚光华（清华⼤学教师）
- Adam	Davis	（清华⼤学博⼠后，50%）
- Biplab Dey （华中师⼤博⼠后，50%）
- 研究⽣多⼈
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SciFi光纤模块性能测试电子学，用于实验室测试和束流实验
已为合作组提供20套系统

SciFi模块与芯片性能研究与测试电子学系统

2017/12/22 3rd China LHC Physics Workshop
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• 参加SciFi探测器测试
• 束流实验及性能研究

SciFi模块与芯片性能研究与测试电子学系统

2017/12/22 3rd China LHC Physics Workshop



LHCb SciFi束流测试与寻迹准直研究
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Ø 博士后Adam Davis和博士生王梦臻、安刘攀等为束流测试
和模拟搭建了软件框架，比较分析束流测试与模拟结果
• 处理PACIFIC和SPIROC两种不同读出数据，前者用于最终升级

• 撰写了可独立用于SciFi寻迹准直的软件包

• 用于LHCb软件框架下的模拟软件包仍在测试中

Ø Adam Davis与王梦臻参加了2017年8月在DESY的束流测试
• 采集数据、调试软件

Ø 正在持续投入人力于SciFi探测器的寻迹准直
• 华中师范博士后Biplab Dey近期加入准直工作

• 预计明年会增加1-2名博士生

2017/12/22 3rd China LHC Physics Workshop



LHCb SciFi束流测试与寻迹准直研究

382017/12/22 3rd China LHC Physics Workshop



LHCb SciFi束流测试与寻迹准直研究

39

利用搭建的软件框架对束流测试数据的分析

Y通道的关联

X通道的关联
待测探测器(DUT)与Y通道的关联

2017/12/22 3rd China LHC Physics Workshop



LHCb-中国组学术组织

• LHCb-中国组是一个整体
- 人力 + 研究资源
- 共同组会，联合指导学生

• 各大学组发展态势良好，提高了LHCb-中国组的
影响力，也促进了所在高校的学科建设

• 小课题组也可以做出大贡献！

欢迎加入LHCb

2017/12/22 3rd	China	LHC	Physics	Workshop 40



2017年总结
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• 物理研究继续取得好成绩

- 优势课题⾼产出（production,	𝑩𝒄)
- 在 CP破坏研究上得到重要结果（𝝓𝒔,..）
- 发现𝜩𝒄𝒄++

• 在国际合作中的影响⼒继续得到提⾼

- 钱⽂斌新当选课题负责⼈
- 杨振伟⼊选Speaker’s	Bureau

• 探测器升级任务进展顺利

• 经费申请取得重⼤突破，但缺⼝依然很⼤…



2018年重点工作
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• 基于RUN2数据的物理研究

• 保证在Upgrade I 后物理研究的竞争⼒

- 研讨科学问题
- 布局有特⾊的研究课题

• 积极参加后续升级⼯作，争取主动

- 研究物理潜⼒ (已经开展量能器研究）
- 参加前沿技术研发
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Phase 1b/II 

17	

•  Run 3 (2021-2023) 
– LHCb Upgrade I 
– L=2x1033 cm-2 s-1, ~5 fb-1/yr 

•  Run 4 (2026-2029) 
– LHCb Upgrade Ib 
– L=2x1033 cm-2 s-1, ~5 fb-1/yr 

•  Run 5/6 (2031-) 
– LHCb Upgrade II 
– L=1-2x1034 cm-2 s-1, ~50 fb-1/yr 

LS2: Major changes, Upgrade I Installation 

LS3: Consolidation, Upgrade 1b Installation 

LS4: Major Changes, Upgrade II Installation 
Total Int. L ~ 50fb-1 

Total Int L ~ 300fb-1 

Phase 1b/ II Upgrade News 

1	Chris Parkes 
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UPGRADE II

LHCb

Opportunities in flavour physics,
and beyond, in the HL-LHC era

•  Organisation 
•  R&D Projects 
•  Meetings 



LHCb talks at this workshop 
• Plenary	
ü Sat	8:55	郑阳恒 (UCAS)		Highlights	of	rare	decays	and	lepton	universality
ü Sat	9:20	尹航 (CCNU)		CP	violation	in	B	decays
ü Sat	9:45	何吉波 (UCAS)	Results	of	hadron	production	and	spectroscopy

• Parallel- Heavy Flavor and	Heavy	Ion
ü Fri 13:50	徐梦琳 (CCNU)			Observation	of	Xicc++	at	LHCb
ü Fri		14:10	安刘攀 (Tsinghua)	Search	for	excited	Bc states	at	LHCb
ü Fri 14:30王梦臻 (Tsinghua)	Studies	of	pentaquarks at	LHCb
ü Fri 15:50胡文华 (CCNU)	B+	production	at	LHCb
ü Fri 16:10	Miroslav	Saur	(UCAS)	CP	Violation	in	the	charm	sector
ü Fri 17:10	曾鸣 (Tsinghua)	Recent development	of	a	large	SciFi tracker
ü Sat	16:10	孙佳音 (Tsinghua) Heavy	flavor	results	in	pPb and	PbPb
collisions
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