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% LHCDb: Precision B Physics Experiment

Isions

/) ger Tracker™
— (TT) .

- I . [

7 20m Om

+ dedicated hardware and software trigger
+ large and clean data sets
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Trigger and Data Taking




Luminosity

Integrated Lumi over Fill Number at 3.5 TeV |

100 —

80—

Integrated Luminosity (1/nb)

HV 4%

Running 86.5%

- All detectors in data taking
- VELO fully closed
- No single HV trips
- Triggers accepted

delivered luminosity

20—  recorded luminosity

Stephanie Hansmann-Menzemer

DAQ 5.4%
Deadtime 1.6%

trigger dead
time < 0.01%

hlgh Dile~up

june machine
development

>

I L L 1 1 I

1050

1150 1200
LHC Fill Number

102" LHCC Meeting, 07.07.2010



% Trigger System

* 40 MHz
Pile-up system Level-0 _
Calorimeter —_—l - random trigger customized
Muon system - physics p_of y, e, h, y hardware

* max. 1 MHz

HLT1 minimum bias
- no bias
- micro bias (at least one track)

Full detector

information —> HLT1 bl/c physics

LO confirmation with tracks
(cut on IP, pT, require add. track)

software
farm

HLT2

Inclusive and exclusive
selections

* max. 2 kHz

Stephanie Hansmann-Menzemer 102" LHCC Meeting, 07.07.2010



LO + HLT1 single muon line
(tested on reconstructed J/Y in mb sample)

T T [TT AT [T T[T AT [TI T [TA I [ TTTT[ 1717

o
©

LOXHLT1 Efficiency

e
INJ

LHCDb

bt
o

\Ns=7TeV

o
o

Preliminary

|

* Data
—M

e
»

2

(=]

4 6

8 10
max u pt(GeV/c)

Signal efficiency

HLT1 di hadron line

(tested on reconstructed charm in mb sample)

vertex displacement X? cut

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

very good agreement between data and MC

0.04

0.05 0.06 0.07 0.08 0.09
Minimum bias retention
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Trigger Settings

Integrated Lumi over Fill Number at 3.5 TeV |

) T
£ S | tighter LO cuts <
= (still loose compared to nominal)
= ., HLT1 minimum bias < 100 Hz
g 80— HLT1 physics
= — HLT2 pass through
= - (HLT2 at beginning of fill till
- _ through put < 125 MB/s)
L
E B HLT1 minimum bias < 1 kHz
= I HLT1 physics
E -
£ a0

| HLT1 minimum bias

20b—| HLT1 physics pass through
- -
> down |
0180 1050 = 1100 1150 1200
—> 4> LHC Fill Number

B ~5nb?
P B, ~76 nb*

do
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'r’x’aﬂc\’% High Luminosity Running

- extreme case: observed up to 2.3 pile-up (v =1.9) in recorded events at beginning of fill,
LHCDb desighed torunatv = 0.7 (@ 14 TeV)

take the opportunity of low bunch rate, to gain luminosity — try it now or never

. TPV _
- very high occupancy, 5 o by
Mean
e.g. Outer Tracker occupancy goes up to 20% f :"@: 51%%

«¢ exponential incfeqse! |

larger event size (85kB, before 35kB) r
Jﬁh} ++++h +T+ t w +

- significantly slower for HLT & offline
processing and stripping

- ghost/fakes rates,
efficiency needs to be studied
(initial MC studies indicated decent behaviour)

PR I TN T N SN NN TN TR TN N M E'

I‘1BU‘I||21]JﬁIII 30 400 e
track multiplicity

CPU time/event in tracking (wo fitting)

- optimal compromise between quantity and quality of physics data need
to be found taking short and longterm physics goals into account.

- We have the flexibility to choose our working point!

- several potential options (if needed):
- cut on track multiplicity early at HLT 1 and/or tighter (nominal) cut at LO
- need more testing/commissioning: beam offset in vertical plane/bunches of lower intensity

- longer term solution: larger * for LHCb
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Transfers from CERN
8 Weeks from Week 17 of 2010

140,000

120,000

100,000

80,000

Ghyte

60,000

40,000

20,000

0 — | I I |
2010-05-01 2010-05-08 2010-05-15 2010-05-22 2010-05-29 2010-06-05 2010-06-12 2010-06-19  2010-06-26
Max: 134,940, Min: 2,452, Average: 73,843, Current: 134,940

B IN2P3 25760.9 W NIKHEF 232746 O RAL 202943 W CERN 40.8
W CNAF 24336.0 @ GRIDKA 221926 @ AC 19041.2

Generated on 2010-07-02 11:35:18 UTC

Reconstruction and
30 Days from 2010-06-

~ TIER 1 centers

2,000 | | -

1,500

days

1,000

500

i i St i .
2010-06-04 2010-06-07 2010-06-10 2010-06-13 2010-06-16 2010-06-19 2010-06-22 2010-06-25 2010-06-23 2010-07-01

Max: 2,358, 0.37, Average: 40661, Current: 0.37
O LCG CERN ch 491% O LCG RAL uk 11.7% M LCG GRIDKA de 1.6%
W LCG IN2P3 fr 200% @ LCG.CNAFIt B6% @ LCGPICes 3.0%

Generated on 2010-07-02 11.21:26 UTC

reprocessing in 6

days

data successfully shipped
from CERN to TIER1 centers

2,500

2,000

1,500

1,000

500

1,200

1,000

days

processing and user jobs
- share half/half CPU time -

2010-06-022010-06-052010-06-08 2010-06-112010-06-142010-06-17 2010-06-20 2010-06-232010-06-26 2010-06-292010-07-02
Max: 3,071, Average: 891.70

W user 57.0% [ Merge 10% [ unknown 0.0%
@ DataReconstruction 41.9% @ sam 0.1%

Generated on 2010-07-02 11:09-45 UTC

User Jok
13 Weeks from Week 1.

' ' 194 LHCDb users

1,400

2010-05-16 2010-05-30 2010-06-27

Max: 1,582, Average: 471 10

2010-04-18 2010-06-13

2010-04-04

E giampi 11.4% B svecchi 2.2% @ cofitzpa 1.4% (=] 10%
@ simone 6.4% @ emaurice 20% @ swandern 1.4% 1.0%
m nserra 55% @ amartens 2.0% @ rcurrie 1.3% @ cgobelbu 0.9%
W rvazquez 34% [ johndan 20% [ asatta 13% M lzhang 09%
O ligioi 29% [0 urquijo 2.0% [ muresan 13% @O sfurcas 09%
B mjahjahh 29% W conti 20% M devieira 13% @ rhuston 09%
B bstoraci 2.8% [ abuechle 1.7% @ phunt 1.2% @ bonivent 0.8%
MW hgordo 27% [ helder 16% @ cblanks 1.1% @ kakiba 0.8%
W pgandini 27% W rogers 1.6% W jdickens 1.0% .. plus 159 more

Generated on 2010-07-02 10.44:43 UTC
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Vertex Locator:
Impact parameter, vertex and proper time resolution
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m Vertex Locator
PRED precision measurements at the |A point

- Velo sensors all powered
- cluster finding efficiency 99.8 %

- Velo halves are open
at begin of each run

- fully closed at 7 TeV stable
running

e

best single hit resolution ~ 4 ym

45

———— Projected angle 0-4 degrees

Projected angle 7-11 degrees

B
=]

(=] \HI|III\‘HH‘\H\|IIH‘HII|IIII|HH‘\IH

............. Binary Resolution

Resolution [um]
W oW
e O

25

20

15

10

o e v e e e b e gy
g 40 50 60 70 80 90 100
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vacy oemi-Automatic Closing Procedure

- stop 4 times to control position A side Mean 2887
. ) RMS q*' 'G_ZI!g
- current closing procedure takes 6 min 'k | Gugetimr |

1Tmm
closed

- run-by-run variation (x,y,z):
(10,5,25) um

29 mm

10?

10°

monitoring plots

‘ w 10
.‘ H_‘\- \ b \'
"5\1.':' 1 b !
~ |
f ' , L L
- - L] 10 20 30
d mm
5‘§ RF foil of both | o
=
4 halves are _Cside Mean 2508
4 almost touching .| heam position in local Lndermow |
g 20r -
g ] - velo half-box frame
< 1sf material tomography i
- - | =
- 10 E
F- i i :
= ﬂ-, W - l?{:q"" is‘ %,"‘g % . K .('—U ‘ _
.5_E=.. il P~ Teaumy, :'3 \{"‘"" i g' ) »m:;
E o ta HH S :
E - O E
-10— . i !
g foil 2 F
151 T 15
-20- 450" 500 550" 500 L4 = e




Vertex Resolution

new alignment including z translation impact parameter resolution:

(not yet in standard production)
big improvement in alignment o(IP ) ~16.2 + 24.6/p_pm

monitoring offset In x and y o(IP )~ 15.7 + 24.6/p_pm

¢ PET T T TR old alignment: o
£ 8% Sonsor Xand ¥ E twoprong proper lifetime (ps)
W 70 |Alignment: 4.4 pm E
50 = 400
aof j
0E |
p ST 0% 200
0 -40 -20 0 20 40 )
Misalignment (Lm)
7] B I B B ! 1 t t t I t t ! I i 4 i I e
9 ] . -
"E 120:E Sensor Xand Y . _: SRR, it N T
w 100{_ Alignment: 1.3 um new a“gnment; _%2 . 0.2
3”“ ‘ New alignment results in significantly improved
6oL E proper time resolution!
“t E (Note that this will however have little effect
20 E on resolving fast B_ mixin
GE " 1 i " " 1 M " I-—l_l_I_ " i 1 L L L 1 L : g S g)
-40 -20 o 20 40

Misalignment (1um)
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Tracking Stations & Magnet:

mass and momentum resolution, tracking efficiencies
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Silicon Tracker

IT 98.6% of channels working hit resolution [pm] IT TT

s l;ﬂ" - old MC, inspired by test beam: 40 40

o - data: 55 65

e A = ¢ e - hit resolution: 54 55
: m—=— o - misalignment: 10 35
o lTl—=— I:: - retuned hit resolution in MC

| I b (not yet in standard production)

3]

L 5 & } J[
5000 5 19 H JrJr#
- E “?JL i, +++++++++ H
. 4I]I]l]_ 17 7 .|.++++ ++++++ |
TT 99.6% of channels working ¢ etk T S
3000 E _H++ ++++H+:+++++ ++ +4+++ ++H-++++++ ‘I’++
F B ++++H++ +++++++
1200 ;:0 2000 14E- A, JrJ}f+ s
- - 1.3;— MC
100: L, 1000} y data
801 —60 ok LIE
oF c  —s0 N Y Y R T H N in,lz
- = i slope of track
40 I 10000 [— .
20E 8000:— Mo
C —10 -
o Ly remaining difference will be

improved by tuning the gain
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Outer Tracker

Entries 271951
Mean -0.00020

RMS 0.4443
Underflow 2.09e+0

99.3 % channel working

Overflow 2.102e+0.
Integral  2.678e+0

outer tracker resolution 200¢
+ 270 um, close to nominal [

. aligned

survey

100}

> 1 0 1 2
compare 4 time intervals

However, LHCb outer tracker C frames are moved
in and out for maintenance work

A-sitia <11.Feb | 11.Feb 8. Apr 28. Apr 20. May 2. Jun
0.10 m A-B 12 C-frames| C: 1st frame A: T2+T3 A:T1 1stfr. AT 1st fr.
e B-C fngeeq moved R G C:T12nd fr
T1 2nd fr.,
0.08 | C-D T2 1st fr.
frun: run: run: run: run:
0.05 Q I65748-69672|69856-7073471165-7202172216-7240665748-69677
§ ' ' ?me
0.03 | R | - - A B C D t
£ .| 8 s ' % '{'¢within130pm
d e e ? s R R
® OT/IT relative alignment sensitive
e to movements in this order
008 U S T S . - B — hew alignment constants for
010 | | | every interval
1 2 3 4 5 6 7 8 9 10 11 12
half layer
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Twes Invariant Mass Resolution

JIW S pp
o(data) = 16 MeV

- - = 1
Very precise momentum and mass resolution! -=141b

aim for Ap/p ~ 0.4-0.55 % (MC), © 700 “Hob ¢ 9(MC) =11 MeV
not yet quite there ® Preliminary B1S = 0516+ 0.014
= 600 m, = 3089.8 + 0.34 MeV/c?
10 \'s =7 TeV Data Geg = 15.8 £ 0.32 MeV/c?
_ — 500
— L=27nb* P
r:.5.‘-’-1000— LHCb ¢ n.-e204s107 E E 400
2 | e, wen-ws D KT & 300
& soor " o(data) = 9 MeV 200
.§ 600 G(MC) =7 MeV
5 F 100
400
: o) el
200k 2900 3000 3100 3200
: u*u invariant mass (MeV/c?)
% Fso0 80 100 L =65 ub*
my, (MeV/c?) K o T T T T T T T T T T T T T T T T T ]
S 3 -
o(data) = 3.3 Mev " II=_’I|:Ie(-I:'I?'n'n::nry mﬁ:ﬁl:fﬁﬂf.: ::: E
_ - imi 0,=2.956 0. .
SIS il e000|- \'s =7 TeV Data 04/ 0,=2242002
g [ fomss 0= 0582001 ]
g 6000 Ngigns = 995962 348
S ]
W 4000} .
_ _ 2000f -
large samples of J/Y & Y(1S) will help to resolve this : ]
0

460 480 500 520 540
m,, (MeV/c?)
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Tracking Efficiencies

- Tag and Prob method using K_and J/¥

25000

% | - - - - ! longtrack + velo-calo track
E LHCb preliminary\'s =7 TeV mm===u=: signal component
c\n e longtrack + ( longtrack & velo-calo track )
2 20000 = signal component
-_g g POl N
3 .
8 15000 —
— ) .
10000 s =
A .
o *
5000 ) t:%
. ] **"1'.
0 MR BPPSPT L LA 1 LTI .
400 450 500 550 600
m,; [MeV]
= L B B | T T T T ¥
> ]
< 1 —_—
.g = —_— -
Q - i
£ 08 —
o - LHCb preliminary\s = 7 TeV -
— ]
0.6~ ]
0.4 =
- — Data i
0.2- —
C — Monte Carlo ]
0 B L L L I L L L I L '] L I L L L I '] L ]
0 200 400 600 800 1000
p. [MeV]

T station calorimeter

_+_

VeloCalo track

slightly lower efficiency in data
than in MC
(related to residual misalignment, ..)

- 4% systematic uncertainties per track
(for all phase space)

- aim for correction + 1-2% uncertainty

Stephanie Hansmann-Menzemer

102" LHCC Meeting, 07.07.2010



Tracking Efficiencies

g(track)? ~ N(KTtromr)/N(KT) *

recisely known + 2%
data P y °

R AR

Stephanie Hansmann-Menzemer

my,... (MeV)

—
<7000

Tul 1866 /- 0048

>2500 ] - .

2 T L=2.7nb" o= 89+-0092 ] 2 6= 6.7+-0.039

o r Nb = 5073 +/-86 m6000_— Nb = 3662 +/- 71

02000 - g W ] 155

ﬂ - - Ns = 10087 +/- 112] ~5000F Ns = 22549 + 155:

x ﬂ C ] ﬂ C ]

< 15001~ 7 S 40005 3

@ L ] [ 1] F 7

1 oL 3 @3000F 1

000" : 3 E

() - ] 20005 =

500 — E ]

C ] 1000 =

I AR RN TR AR |”|“I“|-| c e b by |_ = cpepepepapae . } ! ) .

1980 1800 1820 1840 1860 1880 1900 1920 1940 1960 1%80 1800 1820 1840 1860 1880 1900 1920 1940 1960

my, (MeV) my,. (MeV)

_ Errrrr e LE “—R000F T T T =

=>4500F — - = =

D E 3 [} F 3

E 3500F 3 ¥ 5000E =

= Z F E Z 3

¢ 30005 = 5000 =
E E 3 E £ -

32500;_ 3 Sa000E e = E

) 1112000E- u= 1864 +-0.39 w = U= 1866 +- 0.12 ]

1500E. o= 80+-044 3000 o= 61+-012

Q E Nb = 124302 +/- 409 7 2000 Nb = 142070 +/- 418 3

1000 Ns = 4470 +/-217 E Ns = 11655 +/-211 3

500E E 1000F- =

ST I PR BT AT PP BN BT A RPN IR IR AU APRTET PRTETE AT PR

I%SD 1800 1820 1840 1860 1880 1900 1920 1940 1960 1(;;80 1800 1820 1840 1860 1880 1900 1920 1940 1960

my.... (MeV)

g(data)/le(Monte Carlo) = 1.00 * 0.03
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Particle Identification:
trigger, flavour tagging & B candidate selection
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MuonlID efficiency can be estimated from data
with J/y with the “tag and probe” method

Muon
mmwg& -
Tracking ' “"-'-‘T: 1 7. ¢ —
system | 9} tag

1 probe

mis-ID tested using K_- mtrt, A prt and ® - KK
P(Tt- M): 2.35 % 0.04 (stat) %

P(p-u): 3.1x0.2 (stat) %

P(K-M): 1.67 £0.06 (stat) %

(in good data/MC agreement)

- ready for JIY cross-section analysis

Stephanie Hansmann-Menzemer

L =14 nb*

F : | T T T T T T T T T T T T T T T T :
© LHCb
% Preliminary |
— Vs =7 TeV Data
S
3102 - =
== C ]
g -
Ll
| hit #
t f‘]’
10 3
: I L L

L l
3000 3200 3400 3600 3800
m(u*w’) [MeV/c?]

~105
£ L
§1m—
B | il s
. T
L LHCb
oo [ Preliminary
B Wa=T7TaV
8-
mzuuiuI....I....I....I....I....I....I...

ulmmmmmmmﬁ{m]

S(l.l) =97.3 1.2 (sta)%

very good agreement!
102" LHCC Meeting, 07.07.2010



Reconstruction of Photons

L=3.4nb"
- - - - - 3
- achieved 2-2.5% inter calibration with 1t° WS e Ty
6005— Preliminary
C \s =7 TeV Data
- many resonances observed 500E-
. L 400}
- mass resolution within expected range -
. . 300 E
(sometimes even better than in MC) g RO ——p—
1 200 - Hases = (135.01+ 0.01) MeV/c?
L=3.4nb E Goaues = (7.17 £ 0.02) MeV/c?
« M p————————— 100F -~
S LHCb Preliminary e
120F NP B U
2 \'s =7 TeV Data 50 100 150 200 250
15 100 Ny g = 180 1 19 vy invariant mass (MeV/c?)
E . m, = 1867.3 _ 2.7 MeV/c?
‘e Gpues = 23.5 + 2.5 MeV/c?
2 60
= " by . ! &~ 5000
I ALY IR tLL, Ao 2 4500 LHCb Prellmlnary
G 1 M 1 A " 1 2 L i M 1 [=] 3500
1500 2000 2500, = _
MeV/ - 1 = 3000f ",=1907"78
_‘Uf‘f {Mavic) . LI_ 34 rllbl ] ospoE. ™ = 54642020 MeV/c?
L 1800 LHCb Preliminary o oFe™ = 9.79 + 0.46 MeV/c”
2 \'s =7 TeV Data @ 2000F- v - 130 Mev/c? fixed
E 1600 1500 N(-}[?BE} = 5649 A 203
=.1400 1000 M, zaz, = 784.45 + 0.60 MeV/c?
©1200 a oS48 = 13,48+ 0.70 MeV/c?
c 500 ;';332} =8. 49 MeV/c* flxed
£1000 Ngjgna = 784 + 134 o . 1 1 i
™ 800 my = 965.0 3.0 MeV/c? 500 600 700 suo 900
600 Tgause = 188 £ 3.0 MeV/c? m. .o « (MeV/c )
400
200 M L M N M N N M " " " " 1 4 M M 4
800 900 1000 1100 1200
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Electron

|dentification

M,jqu = (121.6 £ 27.6)

m, = (3042.6 + 19.7} MeV/c?
4, = {76.5=16.9) MeVic?

Gauss

R — Y
&=
(=~

-
=
L=

Events/(70 MeV/c?)
= B

LHCb
Preliminary
\'s =7 TeV Data

T - T = )
[— T — .~

M l
2500

. PR
3000

. 1
3500

4000
m.. (MeV/c?)

5 % mis-ID rate for 90 % efficiency

4.5 % for MC at same efficiency
very good agreement!

Stephanie Hansmann-Menzemer

energy resolution

10000'>iw'3 - 5 o= 1 L
B LHCb 0 T
" Preliminary o(Elp) ~ 12%
8000 _— s =7TeV Data N, = (51003 + 65) 10° .
B 11, = (0.99311 de-05)
6000 [ 6, =(0.12531+ 0.00011)
" N,/N, = (0.384 £ 0.001)
- 1, = (1.00743 + 5¢-05)
HI0 . o, = (0.06137 + 9e-05)
2000 -
ol =
0 1 2 3

.electron.mis-ID

5 ugsﬂ: =
efficiency
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RICH Detectors

« 3 radiators
« 1-100 GeV coverage

D) =)
— 250 | S
o ™ S s 242mrad = 200
© Aerogel >
2 200
g i K e — — = o e e e e e e ==y
o 100 .:
O 150 :
2 .
im - 0 I 1 1 1 1 L 1 1 ] ] 1 1 1
- 0 50 100 150 200
[ ’ CF Mbomentum [GeV/c]
50 /H_ e 40— 53 mrad
B A -
g 32 mrad @ Silica Aerogel C,F,, 9as
sl o m //ff: RS l(:!:h4. B n=1.03 n=1.0014
| 10 100 1-10 GeV/c Up to ~70 GeV/c

Momentum (GeV/e) RICH1 _
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Single Photon Resolution

RICH 1: aerogel

?“%'DLHe#b prjg:.;.in:ry ‘
620 F—fe=T70"T: P4t R R0}
oo \::v“_'.n::dﬂ Ge\;h: m:;f '!_u,\ o =i7 mrad
7 X
/,,f L]
NP \
AO [rad]
* preliminary calibration
of individual tiles
100%
ool o = 4-5 mrad
sof (MC: 2.6 mrad)
iy ~ " |remaining difference
"‘““"’”"\ dueto C,F
T o contamination
70 :
sl b 'b.mliﬁ'e'ad
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RICH1:CF
4 10

- LHC.h l:lata .

o0 Prefiminany RICH alignment

600}~ upate - 1.8 mrad

500/~ not yet in production)

-umf—

3nof—

- c=2.18 mrad

L — (MC: 157 mrad)

0015 w1 woos o ooos 001 0015
A6 [rad]

RICH 2: CF4
- LHCb Data .

Qﬂllﬁﬂ:— Preliminary RICH allgnment

80000 pate — 0.88 mrac

?l:lllﬂl]f— (Rot yet in production)

Eﬂﬂﬂﬂ;—

aauaui—

-lﬂl]ﬂ[lz—

Eﬂllﬂl]f—

ovoik. o=0.91 mrad

- (MC: 0.67 mrad) ————

1008505 -0.004 -0.003 -0.002 -0.001 0 0.001 0.002 0.003 0.004 0.005

A0 [rad]



calibration sample:

N\ - pTt
K LT

P - KK

(for one leg use Rich PID)

— [ T T T T | T T T T | |
‘:9 . LHCDb bkgd_yield = 421854 = 849
%1 0000 " Preliminary peak_yield = 135140 = 658

[ \/s=7 TeV Data

Events /(0.4 M
[+2]
(=]
=
[=]
IIIIIIIIII

1010

1030 1040
m,, (MeV/c?)

N
o

> [ — 1 T T T T ]
2 - LHCDb .
= -2 12 Preliminary 7
(@) :;.:_, [  \s=7TeVData ]
= 1=_!=-r-1-.."h1.-|:1.|!1;1_._|_._.-!—-+ -]
@ “F
o - I -
Q 0.6 —
) ' +_F
ﬂ 0.4 +++
, - ST -
X 0.2 :W%&* + + :
0'. N N B el s 1x10®
20 40 60 80 100
Momentum (MeV/c)
crucial for flavour tagging
> l4r———71— T ' 1 —r T ]
2 [ LHCb ;
% 1.2~ Preliminary -
E B \Js =7 TeV Data :
cC uw 1_:0—H-H"°H-W'H'h|-l"..|n+|...|-l-|_;.. ~
o : b1
— 0.8 -
© - -
@ 0.6 - -
Q C ]
(¢b) 0.4 —
) - + +
= 0.2, S als 55 olie
1 [ T e ereetttel et ot et g 3 ]
Q. ol v s et + . 1x10°

1 1 1 M | 1 L
40 60 80 100
Momentum (MeV/c)

key ingredient for p/p ratio

analysis for

summer conferences
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«— 200 T
(4

> 180 =
é’ m, 1868.1+ 0.6 MeV/c
0 160 Geoues 6.5+ 0.5 MeV/c?

‘\n 140 D;: Ngigna 318+ 20
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charm physics programme!
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% All Pieces Come Together ....

early physics results = cross section measurements
& particle multiplicities/ratios

Detector acceptance

- KS cross section (2009 data; Vs = 900 GeV) R

(first LHCb paper circulating in the collaboration) CDF

D@

ALICE

2010 data (preliminary results ahead):

ATLAS

- J/Y cross section (prompt & from b) cMs

- bb cross section LHCh

- D*/D°/D*/DS production cross section -3
- p/p ratio

- M\ ratio exploit unique coverage

of phase space

Common ingredients/systematics to all analysis:
luminosity, tracking efficiency, PID-mislID/efficiency

Stephanie Hansmann-Menzemer 102" LHCC Meeting, 07.07.2010



15Tl N : number of colliding bunches
L=f E 117722 Oris Oyi - transverse bunch size
4

: '@ N14, 2; - Number of protons per bunch
=1 f : frequency

(some modifications needed for crossing angle, offset, ...)

measurement of beam parameters with vertices in beam-gas events

PV resolution
xly
B 0'045 2 I ndf 14.83 /20
Ep.0350 Prob 0.7859
c:: E Xres 0.07913+ 0.0004682
g 0.03 %2 | ndf 23.1/20
° C : Prob 0.2837
2 — ] 20-025— 3 Yres 0.07605+ 0.0004421
f, -0.002167+0.000015 6, 0.001913+0.000069 - 0.02F- ' s LHCb VELO Preliminary
Ar & 0.553ip.009 | | 62|0.489i0.051 | : ) N# = TeV Data
1500 -1000 500 0 500 1000 1500 0.015- 1
Z{mm) 0.01E *
2009 measurement 0.005F-
dominated by systematics: N T I T T T
5 10 15 20 25 30 35 40

L=6.8%10 |Jb'1 nTracks

aim for 5% uncertainties till end of 2010

12(7 (parallel ongoing: van der Meer scan, currently ~10%)
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PR K_Cross Section @ Vs = 900 GeV

- LHCDb 1* physics paper
at the same time new luminosity method applied and extensive
usage/evaluation of all components of the tracking system

- two independent analysis performed (using different tracking detectors)

- covered range: 3
0< p. < 1600 MeV 3
100 25<y<3.0 | [ 3.0 35 | [ 3.5<y<4.0
2.5<y<4.0 i : -+—'_+ y ; :: <ys : 1 y<
V900 GeV (6.8 +1.0 ub'l) ‘;‘ : == = — : =
| | LI T A - R e =
- main systematic | -, | na I e
uncertainties: R Al ==l
- 10% statistical Hl _ : 22 n
- 13% luminosity T s g - - |
- 10% tracking uncertainties i — perisia I I
[ T LHCBWCHPYTHIAG diff S R S N R
- data tends to higher ]
= E E E
p. values == ANl - .
T J: SR B - A==l .
0.55— I=|=|: — q_—hl—l— = I_'¢ I
°n: 02 04 06 08 1 12 14 1.su: 02 04 06 08 1 12 14 1.50: 02 04 06 08 1 12 14 18
p, [GeV/e] p, [GeVic] p, [Gev/c]
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- asymmetry in 900 GeV data larger than = 0l L 7
- C 14 .
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0.6 = -
/' [ ! ]
- 900 GeV and 7 TeV sample in good agreement . ]
- valuable input to baryon number transport e LHCb :
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% J/yp Cross Section

measure: — r r ' I T
3 B From b
dol/d pT(a" Jlllj) 3 Bkg from sidebands
o(prompt J/y) E — :uo s Iﬁre?i?ninary
c
o(J/y from b) 3 o Dats Vi
Ll

T=1.32+0.14 ps
polarization

" IIII v
L] I 1 |
- detector acceptance generates ol Ll B \ l f |I| ...|| |||
artifical polarization -‘ . n

Jill | | Ilni

polarization hypothesis pseudo proper tlme t, (ps)

- analyse cross section with different

-250 i
(causes 4-25% difference) LHCb MC

1
0.9

—0.8

next step:

—0.7

—0.6

- fit for transversal and
longitudinal polarization using
templates from MC
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bb Cross Section

- clear contribution from D from b visible in ~1300 D with large IP LHCt =3nb™
standard D -. KTt selection from b decays M Ppreliminary
_— \'s =7 TeV Data 1
. . ~ 800
- combine D with p s |
use well known 2 600
BR(b- D°uX) =6.82 £ 0.35 % (PDG) s
400
- use In(IP(D°)) to separate prompt D and D from b -
smear PV and SV resolution to agree between data and MC !
hardly any impact on D from b template 0
6 4 -2 0 2
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-~ VT T T rompt D° rr r 1 r 1 1
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ey  Outlook in Even More Beautiful Future ...

First fully reconstructed B signhals

B°-D°t + B'> D't

L~ 11 nb*
Q = ¥ ' B 4 : o T r v
ﬁ = LHC-b i NSlgnal = 229 +53
» o Preliminary My " = 5260553 MeV
= 16 \s =7 TeV Data Gauss = 12 1£2.5MeV
> +
i B* — JIYK
; i V L =14 nb"
10 c:""* 10=r T T T Y . ' ‘ . ) 0_15 i
o : =>uU. pS :
8 S [ LHCb -
6 2 8 Preliminary Noygos = 7.1 3.1 N
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2 - ! :
)
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5000 5500 5 s N E
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2 :-....___—__0— _ﬁ_‘
B : ] .
0—t— : NP U G S w——
5000 5200 5400

JhyK* invariant mass (MeV/c?) (MeV/c?)

many more to come very soon ...
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'r’éxﬂc& Conclusion

LHCDb in very good shape!

- detector performance and understanding steadily improving
- several physics analysis are on their way to ICHEP:
- minimum bias physics
- b, open charm, J/y cross sections
- waiting for many more B data to start core physics programme

- task for the summer:
“Which running conditions are best for our short and longterm physics goals?”
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