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Work @ CERN

[J CSC trivial tasks: small gears on cable and installation in
Carven P5, etc.( Feb. — May.)

[1 CSC shift for Beijing IHEP
B Common commissioning and test:
CRUZET 2 ( Jun.-Jul.)
B CRUZET 3,4( Aug. —Sep.)
B CRAFT 1-4 (Oct. — Nov.)

[J Inclus b analysis in B physics group
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Analysis Strategy

Outline e Reconstruction efficiency
[1 Motivation
[] Strategy in anal Inclus b & B+ production @ CDF
L1 Strategy for Jpsi production @ CMS
1 Inclus b analysis @ CMS
[l To do list
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Acceptance, Trigger
& Reconstruction efficiency

L1 Acceptance:

Monte Carlo simulation

L1 Efficiency: Triggered vs. unTriggered
& reconstructed vs. nonreconstructed

Muon: hits , Segments, Stubs, Macthing
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PHYSICAL REVIEW D 71, 032001 (2005)

CDF: Acceptance, Trigger
& Reconstruction efficiency |

The GEANT simulation is validated by comparing the
resulting distributions of various kinematic quantities
o N (T S, [T 0] = 0.6) such as , pT, the track-stub matching distance, and the
Alpr.y) = N (o (T, |V (T ] =< 0.6 z vertex distribution in reconstructed data and
] pr(d ), [T S| < 06) . .
reconstructed Monte Carlo events. Differences in the
gen = 0.6, [ < 0.6) data and Monte Carlo distributions are used to
Nes[y] < 06 estimate the systematic uncertainties on the modeling
of the CDF detector geometry in the simulation.

For the level 1 di-muon trigger efficiency, used Jspi events that were taken with a
high-pT single-muon trigger. At level 1, this trigger requires a muon with pT greater
than 4.0 GeV/c. In level 3, a Jpsi is reconstructed using the triggered high-pT muon
and a second muon which is not required to pass the level 1 requirements. This second
muon is then used to measure the level 1 single-muon efficiency. The denominator of
the efficiency measurement is the number of Jpsi reconstructed using the level 3 track
and muon information.

J/ v & b-hadron

Nyl
A= '

gen

elpr)l=E -frcq(‘—Jl 1‘1 FT}, -ETI_;"!:[I.'J';.'."!:} = €' ipr') - €} ipt?)
The level 3 reconstruction efficiency is the difference between the on-line and the off-
line tracking efficiencies. A fast tracking algorithm is used for pattern recognition in
the COT in level 3. In the off-line reconstruction a more accurate tracking algorithm is
combined with the result of the level 3 algorithm to give a higher overall COT-tracking
efficiency.

€] 3 jotnme = 1997 = 0.001(stat) *+ 0.002{syst),
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PHYSICAL REVIEW D 71, 032001 (2005) J/ v & b-hadron

CDF: Acceptance, Trigger
& Reconstruction efficiency Il

TABLE II.  Summary of J/d reconstruction efficiencies.

J /i selection Efficiency
Level 2 muon reconstruction €1 = 0997 Z0.001 = 0002
COT off-line tracking fcor = 0.9961 = 0.00027 00
Muon off-line reconstruction ey = 986 = 0.003 = 0.010
Muon zy position less than =90 cm €, = 09943 * 00016
Dimuon z;, separation less than 5 cm €5, = 1.0 Z 0001
Total reconstruction Erec = €11 " €T By © £, - €4, = 95.5% = 27%

the track-stub matching
€2 = (LOD1E = 0.0003) — (00024 = 0.0001 jp%
An event-by-event weighting to determine the Jpsi yield
Liwe = ei(py) - ena(ph) - €a(pF' ) - €ppf’)
- A pll i,
The Jpsi differential cross section calculated as follows
dor Nipr)omeced * 11 — A"

_-.B _.r;".' — o=
dpr Y= ap) €rec - [ Lt -Apr

o {raw) N owie ()
ﬂ"-I'I:.'F-'ir.l':-.:I = ;l"l- = EJ 1 ;;':I' -
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PHYSICAL REVIEW D 75, 012010 (2007)

CDF: Acceptance, Trigger

B+ production

& Reconstruction efficiency |

TABLE I Detector acceptance, (A, as a function of the B p. TABLE IL.  Summary of efficiencies for reconstructing 8= candidates in the data and the simulation. The last column indicates the

The acceptance A includes corrections evaluated using the

corrections applied to the simulated acceptance and used to derive A, in Table L

data. The average {py} 1= the value ot which the theoretical  Scurce Diata Simulation Cor.

-._1| fferential cross section | |.| equals the |_nt:g_rattd Cross Section  COT gacking LU06 + (006 T 998 + 0.007)2 100 + L2

in each momentum bin divided by the bin width. Kaon interaction 1000 £ (003
—— — — — CMU acc. and eff. (L6251 % 0.0047)2 {06439 = (L0004 7 (1942 + 0014

pr range (GeV /o) (pr) iGeV/ie) A (%) Apoe (%) LI CMU primitives (L9276 + (L0005 (OEI69 + QL0004 1226 + (L2

-9 1871545 LTS o 09948 = 0.0001 19930 L0009 = oot

2 eff. ) +1. 03 . +
—12 2 5 : )

l;lq I__ Ig33 %3_4 4'4l:_]:_; =i I'EI' L3 =ff. (L9497 £ Q02" | (L9494 = L0

12-15 13.39 066 6ETI 01T oy 0,328 + (L008 0283 + 0,002 1152 + 0.029

15-25 19,10 2810 116 =025

=15 12514 1442 = (136

The bin width pT and Acorr, the geometric
and kinematic acceptance that includes
trigger and tracking efficiencies measured
with the data, are listed in Table I.

The B+ differential cross section calculated as follows
deriB™) _ N/2
dpry Aprp X ¥ A * BR

In the simulation, the efficiencies of the L1 and L2
triggers are 0.9868 and 0.9939, respectively. By studying Jpsi
candidates acquired with the CMUPpT4 trigger, the L1

efficiency is measured to be 0.9879 i0.000Q, and that of the

L2 trigger 0.9948 1 0.0001. The L3 trigger is not simulated.
The L3 trigger efficiency is dominated by differences between
the online and offline reconstruction code efficiency.5 The
relative L3 efficiency for reconstructing a single muon identified

by the offline code has been measured to be 0.997 +0.002
[26]. The reconstruction efficiencies in the data and in the
simulation are summarized in Table II.
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CMS AN-2007/023

Zongchang’ Jpsi production @ CMS

Ngen is the total true number of Jpsi's present, i.e
before applying the generator dimuon filter

rree fodd @ r-lal.t IZjJ-J'I i Nire)
I Trw BT M) fm Jpe Te\PT T
Alpr . naw) = = T/ =, W PT o) = vaent ri-|!5|: Ji )
"".;rff,. (B ") i Pro s
J il J " 1\' Jih )
€of flinel PT 1M/ Bapw) = €p (PT" s Mua ) % €pa(PT" 3 Ta) Etrig ':p%f M) = erig T J?im :
o pp Nof flinereco(DT '-"j'__rl,-'ﬂ.jl
. )
lﬂ'ﬂ"i"‘f‘ il — d&[;u_l: T JF" " .
TEEEEP}]{'. Eiﬁ__.' ':P}]{H"'.'I'w' El':f‘i‘t:?n.ﬂ-i" Eﬁ}annwﬁwannnv [.Iu:l'ijuﬂj
€rigger = €117 €2 €3
P(L1,of fllof f1) - P(L1,L2,0f fl|L1,0f fl}) - P(L1,L2,L3,0f fl|L1,L2,of fl)
d&m
tﬁgge-r':p]“;'
N (Pr.n*) = 5
5 19) - BrI siv T

—(J/) - Br(Jjh— ptu) =

! ! oo /

dpr JLdt - A-Agerr - Acerr - Apr
. ‘M}f’:ﬂ is the number of reconstructed J /i candidates in a given pr bin. This is obtained by fitting the

Jf U mass spectrum with a linear background and double gaussian signal hypothesis, as was explained in
Sec. 4.2.3,

e A is the the total efficiency for triggering and offline reconstructing the J/1) events, as extracted from Monte
Carlo. It will be explained in Sec. 5.1.

* Afiliger and AZELT are correction factors to the trigger and offline efficiencies, respectively, as measured in

data compared to the Monte Carle simulation . and will be addressed in Sec.5.2.1.

~ e [ Ldtis the integrated luminosity.

200¢, Apr is the size of the pr bin. 8



PHYSICAL REVIEW D 71, 032001 (2005) J/ v & b-hadron production

Inv. Mass of J/y vs diff. pT bin

—— 7T
I 385425 Events 0.0<p{p)<0.25 GeVic
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— 77T
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PHYSICAL REVIEW D 71, 032001 (2005)

CDF II’s Results

‘O‘E"'""""""""""'E

J/ v & b-hadron production

% Dbawith total uncertaintias

— FONLL thecrstsl pracicicn In Figs. 9@ and 11, we compare cur measurement to a
T ey QCD caleulation of the b-hadron cross section by Cacciari
et al. [41]. This caleulation uses a fixed-order approach
with a next-to-leading-log resummation and a new tech-
nique to extract the b-hadron fragmentation function from
LEP data [20.41]. The single b-hadron cross section from
this FOMNLL calculation uvsing the CTEQSM parton distri-
bution functions [43] is ofoML = ]ﬁ.Sf}E: pb which is

PHYSICAL REVIEW D 71, 032001 (2005)

*PPbar energy: 1.96 :
TeV with 39.7 pbt

dofdp{H, ) nbY(GeVic)
3

¥l<0.6 (]| =16}
_ A BB . N A T T S T in good agreement with our measurement of 17.6 *
= ¥ 3 P S e B B o s 10 15 P 25 -
E \ — FONLL theoretical preciction ] ) f:‘\\ ® Dat[a Mhﬁ-& uncertaintiss : p(H,) GeVic ﬂ_4 fst,aﬂ t%g f&}'&t} ,H-h
=4 3 Thearstical uncertsinty = — ——Prompt Ly . r R . i . .
5 F s dipTrom B, " FIG. 1L Differential cross-section distibution of b-hadron We also compare this result to the QCD calculation
= 2 production as a function of b-hadron transverse momenta. The  described in Ref. [19]. This calculation employs a factori-
? = crosses with emor bars are the data with systematic and statistical 3 N h ]'I. h . f ]'I. k LI lj d.
L i uncertainties added, including correlated uncertainties. The solid zation scheme where the mass ol the ':J“ﬂf 15 considers
2 E 3 line i the central theoretical values using the FONLL caleula- e pljaible and a different treatment of the b-hadron frag-
g:: = tions outlined in [41]: the dashed line is the theoretical = . . R . .
= @ uncertainty. mentation function is vsed. The cross-section calculation
108 - > E . - . —
x % wh . € F . CDFRun2Preliminary | 10l [19] is repeated wsing ./5 = 1960 GeV/e and the
T I = [ ! ' HEPRL T T —
5 From BI . . % N © 400l ||I Signal Reglon Events MREST2001 parton distribution fLm_mu:u_l:, [44]. The central
e : e Gevie B NE i value of the calculated cross section integrated over the
pldiy) GeVic o 5 10 15 0 == r i Total Fi L TP - - .
T e} Geic g0l | _ rapidity range [y < 0.6 and pplJ /) = 5.0 GeV/e is
FIG. 9. Differential cross-section distribution of J/if events = E s ':Tl:-P:_J — Hb_k: |'|,l| = ﬂ_ﬁ} . B'[be — _fl,l'f‘n'_;_m . B‘[f_fl.l'f‘f.l —

from the decays of b hadrons as a function of J/y transverse  FIG. 10 (color onling). The inclusive J/ir cross section as i3
momentum integrated over the rapidity range |y| < 0.6. The  function of J/ g py integrated over the rapidity range |y < 0.6 ig
crosses with ewor bars are the data with systematic and statistical plotted as points with eror bars where all uncertainties havi ©
uncertainties added including correlated uncerainties. The solid  been added. The hatched histogram indicates the contribution t

— ackround Contrbution

g} = 3.2 nb [45] which is in good agreement with our
result of 3.06 + (L04{stat) + 0.22{syst) nb.
A more complete discussion of the changes in QCD

line is the central theoretical values using the FONLL calcula- the cross section from prompt charmonium production. Tix i
tions autlined in [41]: the dashed line is the theoretical uncer- cross-hatched histogram is the contribution from decays of 1 1 ) .
tainty. hadrons 1 A calculations can be found in Refs. [18,.20,41]. Updated
il H i determinations of proton parton densities and bottom quark
o[ pF — J/dX, |y(J/ )| < 0.6] 0z 01 00 01 05»’4: %tB[cm] fragmentation functions have brought the QCD calcula-
=408 = ﬂ.ﬂl[&mt]i&ﬁ[&yﬂ] wh, tions into better agreement with the CDF measurements of

the total B-hadron cross section and the B-hadron py
distribution.

alpp— T4, X, prid /o) = 1.25 GeV/e, [y(d/g)] < 0.6 ] = 2.86 = 0.01(stat) {75 (syst) b, a fixed-order approach
with a next-to-leading-log

CDF note 6023 ™mmaeon
g = L5326 =0.034 (stat) = 0.035 (syst) ps

a[pf — Hy, Hy — J /s, pp(djan) = 1.25 GeV e, [vid /i) << 0.6] = 0.330 + 00005 (stat) 71 B (syst) wh.

ailpp— HeX. |yl < 0.6) = 17.6 + 0.4(stat) "33 (svst) ub
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Inclus b @ CMS

First measurement of b-production cross section at sqrt(s) = 10 and 14 TeV
Test of QCD calculations

Essential measurement of background for many other processes, validation of
b-tagging

Ooood

Inclusive J/ vy cross section olpp—J/yX]
m  J/ vy from b;

® Prompt J/ y: directly Produced, prompt decay of
heavier charmonium pg, X o 3p; X 3P, X ¢, €tC.

to measure: ©olpp—>Hy, Hy = J/yX]
[0 Inclusive b production cross section
(another approach based on bJets Andreev, et al. (CMS NOTE 2006/120)

from the fraction of inclusive b—»>J/yX to deduce the total
inclusive b production

Br(H, »J3/yX )=1.16%6+0.10% Olpp - H,X]-Br(H, > J/yX)
Br(J/y —»u 1)=5.93%%1+0.06% =ofpp > H,, H, = 3/wX]

[0 The further study on inclusive b lifetime
m calibrate resolution function
B understand calibration & alignment
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CMSSW 2 273 pPp@10TeV
CMS Summer08 M.C. data samples

CMSSW 2 2 1

a /BtoJpsiMuMu/Summer08_ IDEAL_V11 redigi_v1l/GEN-SIM-RECO
O /BtoJpsiMuMu/SummerO8_IDEAL_V9_v2/GEN-SIM-RECO CMSsSW_2 1 7
Created 14 Nov 2008, 2434076 events, 381 files, 5 block(s), 643.2GB, located at 5 sites
b2J/pS| u T2 _US_Purdue : dcache.rcac.purdue.edu 2434076 381 643.2GB

u T2 CH_CSCS : storageOl.lcg.cscs.ch
[ ] No SiteDB name : cmsdcaZ2.fnal.gov
[ ] T1 DE_FZzZK : gridka-dCache.fzk.de
[ ] T2_CN_Beijing : srm.ihep.ac.cn

O /JPsi/Summer08_IDEAL_V9 v1/GEN-SIM-RECO CMSSW_2 1 8
Created 11 Dec 2008, 1122884 events, 220 files, 5 block(s), 234.4GB, located at 3 sites
—J/ Si u No SiteDB name : f-dpmOO1.grid.sinica.edu.tw 224713 44 46.9GB
p p | T1_TW_ASGC : srm.grid.sinica.edu.tw 449166 88 93.7GB
u No SiteDB name : IxfsO7.jinr.ru
O /1InclusivePPmuX/Summer08_IDEAL_V11 redigi_test2/GEN-SIM-RAW CMSSwW_2 2 1
Created 13 Jan 2009, 414945 events, 400 files, 4 block(s), 397.0GB, located at 1 site
QCD [ ] T1 _ES_PIC : srmcms.pic.es 414945 400 397.0GB
O /1InclusivePPmuX/Summer08_IDEAL_V9 v4/GEN-SIM-RECO CMSSW_2_1 8
Created 17 Nov 2008, 5232662 events, 1315 files, 33 block(s), 1.5TB, located at 3 sites
[ ] T1_ES_PIC : srmcms.pic.es 5232662 1315 1.5TB
| No SiteDB name : f-dpmOO1.grid.sinica.edu.tw
[ | T2_EE_Estonia : io.hep.kbfi.ee
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Measurement of Cross-secton

e The inclusive b-> J/y cross-section is calculated by

d N (1-A
_O-Br(‘J/l//_)ﬂ+ﬂ_):fb(pT) Reco(pT) ( )
de det -A- gTrig ) gOffIine ) ApT

1. det . theintegral luminosity

2. f, : fraction for J/¥ from b

3. AP;: the size of the P; bin.

4. Ngeco: the number of reconstructed J/y signals

5. A,A’: the acceptance and relative acceptance

6. &y trigger efficiency

7.  &omine . Off-line reconstruction efficiency

2009-01-16 CMS B-physics Group Meeting 01,16,2008 13



Acceptances |

[

IS treated and defined as:

N (pp" | |< 2.4

A(p'i']/l//’nJ/l//): NGen(m]/w |77J/y/ |< 24)

2009-01-16 CMS B-physics Group Meeting 01,16,2008
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pT: 9-10GeV

| A RooPlot of "mass” |
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Offline p-jpsi: 11545
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1. a finite experimental resolution
on each measurement

Fi(t) = exp(-t/ 1)

Fr() = exp(-t/ 1) @ G(t,un,0)
J dt exp(-t/ 1) G(t-t',un,0)

F(t,dt)
= exp(-t/ 1) © G(t, n ,dt)

Fc(t,dt)
= exp(-t/ 1) © G(t, v ,s-dt)
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Unbinned combined MLH fit & analysis
method: 3pb-1 “data”

| A RooPlot of "mass” | | A RooPlot of "proper decay length" |
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3pb-1: M.C. vs “Data”
jpSI differential productlon Cross section
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Unfolding

L1 The differential b-hadron cross section vs. pT(H,)

IS extracted from the measured differential ones
of H, -=J/¥X

[l Distortions between pT distribution of b hadrons
and J/¥s from them
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Unfolding Method: Bayes’

Unfolding on M.C. data

: J/psi reco
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3pb-1: M.C. vs “Data”
Inclusive b differential production Cross section
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Fast Sim:
ProductionWinter2009

TWiki > CMS Web > GeneratorMain > GeneratorProduction
> GeneratorProduction2009 > ProductionWinter2009

The 1G Winter0O9 pp@10TeV Fast Sim Production
for Physics with CMSSW 22x

*Min bias: 100 Mevt with Pythia

*QCD jets: 600 Mevt with Madgraph+Pythia

ott + Jets: 10 Mevt with Madgraph)

*t+ jets: 3 Mevt with Madgraph

*Photon+jets: 25 Mevt with Madgraph

Z/W + jets: 50 Mevt with Madgraph

eEnriched electrons/muons (mostly from b-decays) 25Mevt with Pythia+Madgraph
*Enriched photons ? 10 Mevt with Pythia+Madgraph

*bbbar 50 Mevt with Pythia+Madgraph

*Onia 5 Mevt with Pythia

=120 Mevt of additional requests
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& The IHEP CMS Wikl have opanad since March 12 2008, welc ome to put
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o CMS IHEP PnEDEX User Guids
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To do List

Solve the discrepancy (data vs. M.C.) of
CSAQ7 data anal( 1 or 2 weeks)

Start CMSSW_2 1 12 anal on SummerQ08
data

W Efficiency: Accept., Trig & reco. M.C. & T.P.
B Comprehensive anal method

L[] Ctau efficiency

[l Scale factor

L[] Unfolding method

Fast Sim Production: QCD @Beljing T3?
Prepare PAS and Note draft.
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backups
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Pseudo proper decay length

Sl 7.5
_a.=‘|..5 .:l:-r?-|||.i L5= -
; S Pl
T i i
WB__® B Mg Ly, M,
! B TR hg=—-—2=L1—
FERY Pr (B¥)Y PT
. A - B
et e M, BYT_ N
) - g F e Slpri= T
\Filpr)y 7 priFpr)) T (By)f As

[l Measure the 2-dimensional decay length Lxy for the J/
¥ meson sample

[ pseudo proper decay length distribution

[l Measure the | distribution of the background under the
J/ ¥ by studying the u +u - mass sidebands of the J/ ¥

[J Fit the distribution to the sum of background, direct
(zero-lifetime) and B decay (non-zero lifetime)
Contributions and extract the lifetime
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Unfolding methods |

[l Bin-to-bin correction: no into account migrations a
bin to the others; neglect correlation between

adjacent bins.

1 The matrix method: solve the problem of
migrations; singular problem; statistical
fluctuations; results unstable.

[l Regularized unfolding: satisfactory results but
technical complications; only with one dimension
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Unfolding Method Il: Bayes’

A Multidimensional unfolding method based on Bayes
theorem by G.D'Agostini, Nucl. Instr. Meth. A362
(1995) 487-498. -- Model independent method

!ﬁm: = Z E{CI}1
P(E,IC)Py(C))

P(C,|E)) = = : ) A(C;)
B(C,)=P(C,| n(E)) = ——,
EF[F}|FJ]PI!(CJ] = : Nirue
f=1 - Ji""'rl:-h's
R
H{C')i‘*’“ = J:E"I"[EJ}P(C‘ |EJ'] the unfolding can be pc_rfcrrmm fhmugh the fnllc;wing,

steps:

;o 1) choose the initial distribution of Py(C) from the best

N knowledge of the process under study, and hence the mmitial

"{Eé} = ? E ”(EJ} P[E- iE_.I] €7 0 cxpected number of events nu(C!}iPﬂ{Ci}Nm; in case

i j=1 of complete ignorance, P,{C) will be just a uniform distri-
bution: Py(C,)=1/n;
Ci: cause in i-th bin. 2) calculate ﬁz{C] and f{l:};
. —— . 3) make a x* comparison between A(C) and n,(C);

IEJ(C?;:::ET; t (I:r; :efgt:gc;g matrix 4) replace P,(C) by P(C), and ny(C) by #(C), and
=) & start again; if, after the second iteration the value of y2 is

for Ej to Ci “*small enough’’, stop the iteration; otherwise go to step 2.

Some criteria about the optimum number of iterations will

be discussed later.
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UCMLH fit & analysis

Unbinned combined MLH fit & analysis
method: 3pb-1“data” PT:5-40 GeV/c

1) Jpsi: prompt, b hadrons, and inclusive
production
2) abstraction for b fraction
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