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UNITARITY TRIANGLE

o Changed focus: No longer seeking to verify the CKM picture
o Instead look for signs of New Physics
=» Discrepancies in measurements or unitarity triangle
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UNITARITY TRIANGLE

o Changed focus: No longer seeking to verify the CKM picture
o Instead look for signs of New Physics
=» Discrepancies in measurements or unitarity triangle
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UNITARITY TRIANGLE

o Changed focus: No longer seeking to verify the CKM picture
o Instead look for signs of New Physics
=» Discrepancies in measurements or unitarity triangle

@ We don’'t know much about constraints from trees
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I UNITARITY TRIANGLE

o Changed focus: No longer seeking to verify the CKM picture
o Instead look for signs of New Physics
=» Discrepancies in measurements or unitarity triangle
v Look for rare B & D decays (and K as well)
=» Need a lot of data and a good precision
v/ Need very good precision on all angles and sides.

v/ Precise measurement of ~y
v Need Bs as well = 35 and more

The Large Hadron Collider beauty
experiment for precise measure-

ments of CP violation and rare
decays
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NoMINAL LHC ENVIRONMENT

e pp collider at 14 TeV (7 TeV in 2010-12)
o Inelastic cross-section about 60 mb
o Assumed bb cross-section about 500 ub (one every 120)
o Our Pythia tuning predits more than 1 mb at 14 TeV

@ Bunch crossings at 40 MHz

o Luminosity up to 103 cm 257! =» 10* ,ub_l/s.
= 5.10° bb pairs per second

o Direction of b and b very correlated

=» A 47 coverage not optimal
=» Build a forward spectrometer

W The choice of the LHCb
collaboration
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b Puysics AT HADRON COLLIDERS

@ B mesons have a long lifetime ¢7 = 0.5 mm with v = O(10-100)
e You want to make lifetime-dependent measurements

v/ Good vertex resolution

. . > 10
X Not too many pp interactions = Assuming  bunch
. = crossings at 40 MHz
per bunch crossing 8 osl ]
=» Control luminosity to avoid 8
ol

multiple pp collision events
o We will reach baseline
luminosity very early

o
o
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b Puysics AT HADRON COLLIDERS

@ B mesons have a long lifetime ¢7 = 0.5 mm with v = O(10-100)
e You want to make lifetime-dependent measurements
v Good vertex resolution

@ They have a large mass ~ 5 GeV, but not very large.
o Look for particles with a transverse momentum pr = O(1) GeV
@ b—c and c—s. 20% B decay to leptons.
v’ Use Kaon, muon and electron-ID
v Good particle ID to fight large background
@ There will still be a lot of background
v Good mass, i.e. momentum resolution
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o Forward detector
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o Forward detector

o Warm dipole magnet.
Polarity can be reversed

o Good momentum and
position resolution

o Vertex detector gets
8mm to the beam

X, /\J’
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o Forward detector

@ Warm dipole magnet.
Polarity can be reversed

o Good momentum and
position resolution

o Good Particle
Identification

Invariant mass

8

B — 7m,
with RICH
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LHCB TRIGGER

o Hardware-based LO trigger:
moderate p7 cuts: 40 MHz
=» 1 MHz
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LHCB TRIGGER

o Hardware-based LO trigger:
moderate p7 cuts: 40 MHz
=» 1 MHz

@ The whole data is then
sent at 1 MHz to a farm of
0(2000) CPUs

@ HLT1 tries to confirm a LO =
decision by matching the b
LO candidates to tracks. -

=>» ~ 30 kHz
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LHCB TRIGGER

o Hardware-based LO trigger:
moderate p7 cuts: 40 MHz
=» 1 MHz

@ The whole data is then
sent at 1 MHz to a farm of
0(2000) CPUs

@ HLT1 tries to confirm a LO
decision by matching the
LO candidates to tracks. -

=>» ~ 30 kHz

@ HLT?2 does the full reconstruction and
loose selection of B candidates =» 2kHz ~

o This is much less than the 10° b events per second
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STATUS AND PLANS OF LHC

Dec’09 | A few days of collisions at /s = 900 GeV
Dec’09 | Some collisions at /s = 2.4 TeV

W SECTOR 45 ys

oy
SECTOR 56

SECTOR 67
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EARLY DATA

SICS reach vs integrated

¢ production
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EARLY DATA

ySICS reach vs integrated luminosity

T 1 1 =

ﬁpmdummn I o We had = few dayS

e

of usable data at
/5 = 900 GeV
— \K" pricuction. o We collected
‘ \ %p%c;?rﬁfc:m 6.8+ 1.0 /J,bil Of
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DECEMBER 2009 RuN

o Cannot fully close the VelLo
at /s = 900 GeV

o Still many Velo tracks seen
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DECEMBER 2009 RuN

LHCb Event Display

12.12.2009 18
Run 63809 Event 167672 bld 2774 B

o Nice Event with 3 muons
and activity in calos
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DECEMBER 2009 RuN

Event Display

o One event passes the By —
K2 preselection

T o A ] ?
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DECEMBER 2009 RuN

LHCDb Even 2 s

12.12.2009 18:(
Run 63
26+ 49
0.7088 + 0.0990
0002391+ 0.000465
3374006 + 7.7616-07
-1.678e-09 + 4.258¢-10

500 600 700 800 900
di-photon inv. mass, MeV/c*2

o Calo deposits

o We see 70 and n
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DECEMBER 2009 RuN

LHCb Event Display

23.11.2009 17:59:29
Run 62558 Event 278
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REAL EVENTS IN THE RICH

LHCb data

RICH 1 LHCb data
(preliminary)

(preliminary)
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K9 CANDIDATE

XY projection

decaylength=4

2209

YZ projection
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m_... (LHCb 2009 data, preliminary)
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K2 PRODUCTION AT /s = 900 MEV

Ks 2.5<y<3.0 FRATTTy— Ks 3.0<y<35 ol

gL — Perugia 0 2 — Perugia0
3 3 10°F
8 —— LHCb Pythia tuning S —— LHCb Pythia tuning
g 3
= LHCb 2009 data preliminary] = [ LHCb 2009 data preliminary|
= 3z
3 + 3
= &
2 2
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Ks 3.5<y<4.0 o
+ e o Measure Kg without using Velo

LHCb 2009 data preliminary| i

3

Kg pT distributions in 3 rapidity bins

diol(dpdy)  [ubi(GeV/c)]

o Compare to Pythia 6.2 with
Perugia0 tuning

e @ Luminosity measured by counting pp
interaction vertices using Velo

=» Main systematic error (15%)
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STATUS AND PLANS OF LHC

This week | Commissioning of 3.5 TeV beams

Most sensitivity studies are opti-
mised for 2 fb~!
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SOME SENSITIVITIES

e Bs — pp

* Bsin B — J/¢¢ ,
e A in B — puK*® \ G

* v Measurements
e Charm Physics

0 : ~ wwwkoppenburgor
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Bs — pp

o Very rare but SM BF well predicted
B =(3.3540.32) - 10~ [Blanke et
al., JHEP0610:003,2006]

e Sensitive to (pseudo)scalar
operators 2

L Bs>pup @ |

=
S

N
S

L Jit Bsokx "'

S

Events / (1.19807

o MSSM: B o 5550 oo
@ Present limit from CDF Z: Wi i
B<43-1078 (95% CL) 7 e

@ Select signal in a 3D-box of mass,
geometrical likelihood, PID
likelihood

o Uncorrelated variables with
different control samples
e B mass resolution ~ 20 MeV

b 0 014 02 03 04 05 06 07 08 09 1
Geometric likelihood
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Bs — pp

o Very rare but SM BF well predicted
B =(3.3540.32) - 10~ [Blanke et x
al., JHEP0610:003,2006]

e Sensitive to (pseudo)scalar
operators

o MSSM: B ta“ 5

@ Present limit from CDF
B<43-1078 (95% CL)
e With SM BF, expect 8 signal and

12 background events in most
sensitive bin in 2 fb?

=» 30 evidence with 2 fb !
=» 50 observation with 6-10 fb™!

[N CDF + DO (8fb")

BR(B/>4'4i) (10")

BRB">44i) (xI0")
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#°M = —23,: Time-dependent CP asymmetry in By — J/1i¢
CDF Run Il Preliminary

@ B; counterpart to (3 in
By — J/¢KO®

@ Tiny in the SM: G~ 0.04

o Very interesting results
from CDF and DO. The
standard model is at 7%
C.L.

Patrick Koppenburg LHCb Status and Prospects

— 68% C.L.

- SM prediction
— 95%C.L.

L=281b"

e as fes ol
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&M = —24,: Time-dependent CP asymmetry in Bs — J/¢¢
@ B; counterpart to (3 in
By — J/dJKO
@ Tiny in the SM: G~ 0.04
e But P—VV

=» need angular analysis to
disentangle CP-even and
CP-odd

)

total~

H
g

Events / (0.04

g &

8 8
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63
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CP odd

\

Transversity angle: cosd

flat background
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Bs — J/¢

#°M = —23,: Time-dependent CP asymmetry in By — J/1i¢

@ B; counterpart to (3 in 3
B Do -+ T,
@ Tiny in the SM: G~ 0.04 "

e But P—VV - /\

=» need angular analysis to z«nE /

disentangle CP-even and A i srirs1ass P
CP-odd =, —
e Time-dependent fit with 5 o - zg:kag
. & 3000
resolution 40 fs o — sum

o Expect 100k events / - i
1500 o(t)= 35 fS ::zF.ra;::‘ﬂﬁ
2fb71 at /s =14 TeV o = ot

tressigmat = 0.03
006

=» 0.03 precision on [

time

proper time
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Bs — J/¢

#°M = —23,: Time-dependent CP asymmetry in By — J/1i¢

@ B; counterpart to (3 in

By — J/YK 0
g 0.35
e Tiny in the SM: G;~ 0.04 = o .
;g o3 [ — Uncertainties on o(bb)
e But P—»VV g and BRvis(B'—J/yo)
=¥ need angular analysis to 025 |-|
disentangle CP-even and E
CP-odd 02 [} CDF+DO, 8fb™' EACH
. . . [ \ Precision needed for 5o confirmation of Tevatron ‘signal’
o Time-dependent fit with 015 -
. i LHCb 3.5+3.5TeV; o(bb)=213ub
resolution 40 fs B \
01
o Expect 100k events / i T
2fb7! at /s =14TeV
0 ﬁ_ 0.‘25 0‘.5 0.115 ”I1 1.‘25 1!5 1.‘75 2

0.07 for 1 fb_l at \/§ =7 TeV Integrated Luminosity (fb™")
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B — uuK*

e B — puK* very rare in the SM
B(B—¢tK*) = (1.2 +1.0)-107°
@ Sensitive to

o Supersymmetry,
o Graviton exchanges,
o Extra dimensions

=¥ Ideal place to look for new physics

Patrick Koppenburg LHCb Status and Prospects

Neutralino loop

Chargino loop
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I ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

j_g: = r (%FL sin ) + Agg cos 6,
+ §(1 — F1)(1 + cos® 6,))
i_l; = 2:; (2(1 - FL)A cos 2¢
+Ajmsin2¢ + 1>
jer,; = 3TI" sin Ok (2F cos? O + (1 — Fp)sin? O )

=» Many observables [Kriiger & Matias]
[Egede, et. al.]
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I ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

1.0

rl
3_9/ = I (%FL sin? 0, + Apg cos 6, o8] TE T
3 )
+ 5(1 — F1)(1 + cos? 6,))
dar’ /1
dé o (2( L)A cos2¢
+Ajmsin2¢ + 1>

/

r
3T sin Ok (2F cos? O + (1 — Fp)sin? O )

[Kriiger & Matias]
[Egede, et. al.]

N
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ANGULAR DISTRIBUTIONS

A lot of information in the full 6, 0k and ¢ distributions

dr’ 3 B 1
— = [ ZFsin%6, + cosd !
do, (4 e ’ :
3 ) ﬁ 0.2 » o
+ g(l — F[_)(l -+ cos 9/) ; N
1 0 g \\ o S
[— [ | dcosO T — dq2dc059/ Fosf T S
0o 1 , — gy
1 —0,4:— \;\‘\\%
J deostigzig,
s [Gev?]

=» Zero point measures ratio of Wilson coeffs Cy/Cy.

=*> Forward-backward asymmetry Agg [Kriiger & Matias]
[Egede, et. al.]
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I MESSAGES FROM OTHER EXPERIMENTS

BeELLE: 230 B — #/K* events in 1
657 - 10° BB [PRL103:171801,2009] 405

BABAR: 60 B — 0K* eventsin . of=
384 -10° BB [PRD79:031102,2009]

CDEF: 100 B — ¢/K* events in
4.4fb! [PRD79:031102,2009]

FB AsymMMETRY: All seem to

favour G; = — 7SM case. Not
conclusive yet. ..

=» Need much more statistics

C 1 L L 1 L
o 2 4 6 8 10 12 14 16 18
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By — ppK* YIELDS WITH 2 FB !

Expected signal and background yields
in 2fb~! of data (Assuming the SM BR

of 12-1077):
Sample Yield
By — pupK* | 7200 + 2100
b — pus 2000 £ 100
2(b— p) 1050 + 250
b — pc(uq) 600 + 200
Background 3700 £ 300
B/S 05+0.2
b
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By — ppK* YIELDS WITH 2 FB !

Expected signal and background yields
in 2fb~! of data (Assuming the SM BR
of 12-1077):

- Resolution on Arg zero : +0.46 GeV?
(12%) in 2 fb~!

Mean = 4.01 GeV?/c*
* ' T "7 7 T sigma = 0.46 GeV?/c* : , | |
< ]
$1400~ - oz [ ]
S 1
21200~ — ol
€ 0.1 .
o o —
E1000[ B I
H | |
3 ° I I
® 800 — —_—
600 . 01| 717 ]
400~ b o2 [ 7%7 |
2001 . 7]7717
] -0.3 [~ | B
L S R |
0 1 1 1 1
0 2 4 6 8
q? (GeVQ/CA) o 2 4 6 8
o (GeVZ/c?)
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SCALING TO LOWER LUMINOSITIES

Assume Belle is right. 02,‘,‘,-.;::,:“..‘

L2 P
If we measure the :g”.’,‘#” =
mean Arg in a bin ool

1-6 GeV?. How well ’;:.‘,@*?.",*'"
F"H'J"f“"‘

can we exclude theq@!_az:""w
SM?
100 P~ ": 1.50

‘Jtlli"F“ Hi

|

1

BERERE A
Ji
ke
Ty
70.6'#'1 it

y( "‘4"%"‘ it

At
DAL

idlitht]

]
7 (GeV)

SM prediction — Babar — Belle
LHCB at 100 pb~?!
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SCALING TO LOWER LUMINOSITIES

Assume Belle is right. Gz,‘a','-‘,-‘",\'u--‘

1
i

".J,‘”"" i
i
"

If we measure the

mean Apg in a bin oo
BERERE A A
1-6 GeV?. How well ’;:.‘,[!5.’:

_p ot
can we exclude theg ®2
SM? é“lvl"t"‘lf‘l“"‘

-1 —044
100 PB N 150' w "‘Jw\’u'w
3008t 240 Pl
T B

500 PB~t: 3.10 _o_gci“‘r'h"if"ﬁ"" 5

]
7 (GeV)

SM prediction — Babar — Belle
LHCB at 500 pb™*
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SCALING TO LOWER LUMINOSITIES

Assume Belle is right. az,:a',:-‘,-:",iu--‘

If we measure the 'w‘::n':”w“‘"’w*

mean Agg in a bin o.o),'l-‘,",’;"-‘

1-6 GeV2. How well

can we exclude theg™® ,:::j::

M7 2

100 B~ 1.50

300 Pt 2.40 *"-G'j::,{.;jijjj]

500 B~ 1: 3.10 _o_gcﬁu'f"f“"" _
1371 4.00 7 (GeV)

SM prediction — Babar — Belle
LHCB at 1fb™*
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CKM ANGLE 7

o Is hardly measured

@ Main constraints from
sin23 and Amg

@ Can be measured in
tree decays

=>» The “real” v (no NP
expected)

@ Can be measured in
loops
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CKM ANGLE 7

o Is hardly measured

@ Main constraints from
sin23 and Amg

@ Can be measured in
tree decays

=» The “real” v (no NP
expected)

@ Can be measured in

loops

0.0015

0.001

Probability density

0.0005

Direct determination of

-100

100
7[°1
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CKM ANGLE 7~

@ Is hardly measured

e Main constraints from & L
= C UTsi e
sin23 and Amg :00015: it
@ Can be measured in '8 -
tree decays f
=» The “real” v (no NP 0001;
expected) L
@ Can be measured in 0.005
|oops 0.0005—
e Want to reach same i
precision in direct g | ‘
measurements 0 -100 0 100
O
1]

Direct and indirect determination of ~
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v IN TREES

Favoured B‘—>K‘2§ and colour- | Method a(vy)

suppressed B-—K™D B, — D(hh)K 11-13°

ADS METHOD: D®—K~ 7" and By — D(hh)K* 6-13°

doubly-Cabibbo-suppressed B, — D(3Km)K 5-10°

DO—K*tr~ B, — D(K2rm)K 6-9°
X Low rate

v L nterf =» Error on 7y between 5°
arge Interference and 13° with 2 fb~1

GLW METHOD: D%— CP eigenstate

v’ Large rate
X Low interference

DaviTz analysis in D — Kgmr

=» All analyses time independent
B—DK: Combined ~ 5°
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v IN TREES

Time dependent CP asym-
metry in Bs—>D;|'K— and 1800 F - |
Bs—D; Kt 1600 | ‘ H 10 fo! data:
L B,— D m*
- Fit B,—D,K and o oDk
Bs—Dsm for Ams, AT, 1000
mis-tag and v + s 500

O
proper time (ps)

600
2fb~! Sig | B/S 400
Bs—DsK | 6.2k | <0.4 200
Bs—Dsm | 140k | < 0.4 05

proper time (ps)

Bs—DsK: 9°-12°

B—DK: Combined ~ 5°
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v IN LOOPS

Interference of tree and penguin dia- 2fp ! Sig B/S

grams in b — v and b — d (s) By—nr 36 k 0.5

B — hh: Lifetime-dependent CP in Bs—KK 36 k 0.15
By — 7w and Bs — KK and By—Km 140k | < 0.06
direct CP in B — Km Bs—mK 10k 1.9

DaALITZ: analysis of By — K_gmr B,—Kmm | 500k 1
and By — Krm Bd—>K_g7r7r 40k TBD

f0(980)
p(700)

B — hh 7-10°
B — Krm ~ 5°

HI\IIII\||||||||||||||.. e ||||||“||‘|

Bs—DsK: 9°-12°
B—DK: Combined ~ 5°
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CHARM PHYSICS

@ Charm physics offers a unique

potential to discover New Physics 3 o ]
o 1000 S
® Oce ~ 19, . Ly S S
= 4.10° D* — D°(KK)m in 100 pb™" £ " 3
(BABAR has 2.6 - 10° g | E
[PRD.80.071103]) 0 3
@ Re-tuned the trigger for low obee T
luminosities (£ < 103! s72cm™1) D mass (MeY)
o Lower pr7, impact parameter 2 o E
thresholds g 1o o [
=» Improves prompt charm yields by a Sz e
factor 4 compared to trigger setting g‘:::
optimised for B physics & o0
200
0140 150 170
Am (MeV)
7 D — K= and D* — D with 0.2 pb—*
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http://arxiv.org/abs/0908.0761

CHARM PHYSICS

@ Charm physics offers a unique
potential to discover New Physics o ‘
@ Re-tuned the trigger for low T EEE=N
luminosities (£ < 1031 s72cm™1) "
o Extensive Charm physics programme
0.5
o Rare Decays : D° — pp, D — hup
o CP violation: D° — KK, D° — 7
505 20
o Mixing: k gao
o Significant evidence for D mixing R R N R
o But no single 50 measurement yet X
e Many measurements being prepared,
for instance
Yoo = 7(D°—K*m) -1 We'll soon have the largest
< — — o
T(DO—K*tK~, mm) D sample in the world!
b
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LHCB UPGRADE PLANS

o Expect that integrated luminosity increases linearly with time.
After 6 fb~1, would take ~3 years to double statistics

o Need a factor 10 increase in luminosity =» ~ 1033
v/ Most of the detector can cope, efficiencies don't degrade

X LO saturates for hadronic

channels = 3
e C
e pr is not a 32.5 - m o
discriminating variable S A 9y
< 2 v Y
anymore
. o O D,K
=» Cut on impact ©1.5 |
parameter z‘ 1 -
1) n
=» Read all out at 40 MHz g’b - g
o Most of the electronics (=
to be replaced 0 1J“"

2 3 4 5
Luminosity (x10%)

Patrick Koppenburg LHCb Status and Prospects 22 March 2010, GGI Florence [55/57]



I SoME UPGRADED PHYSICS

6fb! With upgrade
Bs Known to 0.01 rad Level of CKM fits
Bs — ¢¢ Search for CPV NP reach?
¥ Measured to 2° Below 1°
Bs — Observed Measure By — up/Bs — pp
B — upK* || Measure Apg to 7% || High precision on angular fit
D Charm CPV to 1073 || Observe CPV

@ No detailed sensitivities yet
@ R&D has started =¥ pixel vertex detector

e Aim to upgrade during one of the long shutdowns (20167)
=» Decorrelated from SLHC

ch
L
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e Thanks to the B factories and the Tevatron for their
wonderful work

e LHCb is starting up. First results coming out already
=» Expect first c and b physics results soon
e LHCb upgrade expected for 2016

A new era in flavour
physics is starting T

onclusion

I
§ ]
I ] i |
_ee
uf ., e
C Wlmany o
LY
TITTE,

Patliiél('K;)bpenhurg LHCb Status and Prospects 22 March 2010, GGI Florence [57/57]




AM T AN UNCLEAR
COMMUNICATOR?

o Backup

ik
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LHCB VERTEX LOCATOR

@ 21 stations with r and ¢ strips

@ In secondary vacuum and retracted during injection
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LHCB VERTEX LOCATOR

@ 21 stations with r and ¢ strips
@ In secondary vacuum and retracted during injection

@ Proper time resolution between 30
and 50 fs, depending on channel

Mean T, error . scaled with I,

—— B, 50 fey = 30.4 78,5, =1.16

wsmens By = JAYT(T), orr = 336 18, T, = 1.32
B, = IO, pyy, = 36018, 5, = 1.22

B, = JAWn(yy) pe = 37.1 18,5, = 1.22
By — Dy T gy = 39 8 18,5, = 121

-« B, D, Dy prgy = 56.0%, 5, = 1.26

AN./ (151s)

30 30 0 B0 100 20 740
B,: 1y, error scaled with pull [{s]



LHCB VERTEX LOCATOR

@ 21 stations with r and ¢ strips

@ In secondary vacuum and retracted during injection

LHCb Event Display
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LHCB RICH

e RICH provides K /m separation
using Cherenkov radiation

@ Use gas and aerogel
radiators

@ Two detectors for
different momentum
ranges
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LHCB RICH

e RICH provides K /7 separation
using Cherenkov radiation

RICH2 HPD Panels with Pixels and CK Rings

)

S RICH2
™

Ty

Invariant mass

B — &,

with RICH

00 5150 5200 5250 5300 530 5400 5450 550 8
Mevic?
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LHCB RICH

e RICH provides K /7 separation
using Cherenkov radiation

RICH2 HPD Panels with Pixels and CK Rings

~. RICH2
v

s

T o 140FT T T T
§ 120f. LHCH 6. 21752032V ]
3 F Preliminary 4 2 Preliminary = 1016515 02 v
6000F- 450 GeV Data 450 GeV Data
. @ 100 N, =574.4+355 E
No RICH = sof With RICH
E
E £ 60
]
3 @ 4
3 20|
" . L L o - -
1000 1020 1040 1060 980 1000 1020 1040 1060
myy (MeVic?) my, (MeV/c?)
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LHCB MAGNET

=» needed for CP studies
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LHCB TRACKERS

TRIGGER TRACKER: before the
magnet

INNER TRACKER: around the beam
pipe
OUTER TRACKER: around IT

T1to T3
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LHCB TRACKERS

TRIGGER TRACKER: before the
magnet

INNER TRACKER: around the beam
pipe

OUTER TRACKER: around IT
o OT are straw tubes.

o Close to the beam pipe the
occupancy is too high

o TT and IT are silicon strip
detectors
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CALORIMETRY

ECAL: For 7 and 7°
detection, and e
identification

o Layers of lead and
plastic scintillators

PRESHOWER:
Lead/scintillator
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CALORIMETRY

848,84 357

p 139.24 06

p2 15434070
350 p3 1456+ 318

(o4 551+ 5.6
300 po

2682+ 4.78

0.7088 + 0.0990

0002391 + 0.000465
3.3740-06% 7.761e-07
-1.678e-09 + 4.2586-10

250

200
150

100

0500 700 500 400 500 600 800 900

700
di-photon inv. mass, MeV/cr2

ECAL: For 7 and 7°
detection, and e
identification

o Layers of lead and
plastic scintillators
PRESHOWER:
Lead/scintillator
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CALORIMETRY

HCAL: For any hadron

@ Scintillator tiles embedded in an iron
structure

o The HCAL is actually only used in

ECAL: For 7 and 7°
detection, and e
identification

o Layers of lead and
plastic scintillators

PRESHOWER:
Lead/scintillator

Patrick Koppenburg LHCb Status and Prospects 22 March 2010, GGI Florence [70/57]



LHCB MuoON DETECTOR

e Four stations M2-M5
embedded in an ion filter, M1
in front of ECAL

@ Read out by gas detectors
(triple GEM and MWPCs)
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