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O Selected Physics Topics
O Summary and Conclusions

Disclaimer

Cross sections and rates given below are order-of-magnitude estimates, (usually)
NOT the result of detailed studies.

"
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Il fixed target experiment at the HERA proton ring

o1 C, Al, Ti, W target wires in the beam halo

1 forward spectrometer - layout similar to LHCb, except . . .
=» only one RICH detector
=» simpler ECAL system (no PS, no SPD)
=»> no HCAL
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Kinematics

=¥ pseudorapidity very similar to range covered by LHCb

B

Ol angular coverage 10 — 220 mrad

0
n = — Intan 5 ™ 22 —-5.2]~37+1.5
=1 energy of the proton beam £ = 920 GeV

=» nucleon-nucleon center-of-mass energy

A/SNN = ZmNE ~ 42 GeV
=¥ Dboost of center-of-mass system
E 920
T=37 7 o
M 42
=¥ rapidity of center-of-mass system

1. E+p 1 (E +p)? 2F
= —In = —In ~ln— ~1n44 ~ 3.8
T2V E—p 2 (E+p)(E-p) M
Ol HERA-B is a central detector !

1 study of pA collisions at \/syny = 42 GeV

" THERA-B and Prospects for LHCb — The HERA-B Experiment v same

~ 22
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¢ compare particle flux in LHCb and HERA-B

rule of thumb: D~ Vint - Ins - Ay
Vs/GeV | Vin: IMHZ D,
HERA-B nom. 42 40 1
HERA-B MinBias 42 2 0.05
LHCb 2008 14000 0.01 —1 | 0.0006 — 0.06
LHCb nom. 14000 10 0.6

O similar radiation loads for both experiments
=» pile-up events in nominal HERA-B operation
=?» “clean” conditions for nomimal LHCb running

¢ the very first HERA-B data sets:

Target A | Wire Run | triggers used interactions MC

Ti 48 | Inner 1 14551 200,000 44 247 + 464 | 21,489
C 12 | Inner2 | 14577 450,000 127,280 + 414 | 39,997
Al 27 | Upper2 | 14606 150,000 21,928 4+ 2069 | 13,679
W 184 | Lower 2 | 14639 300,000 28,520 + 367 | 22,553
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=» How quickly can LHCb collect Minimum Bias events?

Lumi nr-bunches | pp-int/xing | non-empty rate | LO-YES
L] ¥ 10* * 4 0.15 6 kHz 3 kHz
2.3 x 10%° * 16 0.76 94 kHz | 47 kHz
2.6 x 10°! 936(75 ns) 0.15 1.4 MHz | 0.7 MHz
2.0 x 10%% | 2622 (25 ns) 0.4 10 MHz | 1 MHz

¢ pessimistic/realistic scenario

O only 4 colliding bunches at L = 1.1 x 10??cm~2s~!
21 no LO-trigger but proper timing

Z1 2 kHz random trigger on filled bunches

Z1 300 Hz non-empty minimum bias events to disk

O 103 events in approx. 100 hours of running

21 approx. 15 hours with LO interaction-trigger

g
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+» Conclusion:

Already in the first weeks after turn-on of the accelerator, LHCb should be able to log at
least 10® minimum bias events. Even without triggering, those should provide 10 million
charm and 500, 000 b-events.

o enough statistics for publishable results already at 10=° fb—1!
o examples will be discussed below
o remember: 2 fb~! per nominal LHCb year

=» physics analyses
O no existing data at /s = 14 TeV — everything is new . ..
=¥ interesting in its own right
=¥ stepping stones towards the LHCDb b-physics program

Note:

Harvesting the initial physics already needs a working experiment, although neither ultimate
precision in calibration nor HLT is required.
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oMl Check list for first data “

= requirements
1 proper time alignment of all subdetectors

1 data logging capabilities at the nominal rate of 2 kHz

O computing infrastructure for quasi-online reconstruction and analysis of 10® Events
(0.5% of the nominal annual data volume)

=» calibration tasks

l setting up and debugging of LO-trigger and HLT
=¥ initally run trigger offline or in transparent mode
local and global alignment of tracking detectors
calibration of the RICH detectors with identified particles
ECAL calibration with 7¥s
systematic studies, for example

O 00O

=¥ azimuthal symmetry of particle flow and charge ratios
luminosity determination

O O

Monte Carlo tuning . .. not only for LHCb

N



=» general considerations

= o, pp inelastic minimum bias cross section

O N,,;: number of minimum bias events recorded/scrutinized
1 o: cross section for a given signal
O &: efficiency for seeing a signal event, which includes
=¥ limited phase space coverage of the experiment
=¥ detector efficiencies
=» BR for a specific decay channels of final state particles
=¥ selection cuts to suppress background

21 the number of signal events S then becomes

o€
S = ——Nnmp
Omb

2 relation between signal and required minimum bias statistics

(0F)
logyg Nmp = log; o5 —logyg <—)

Omb
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21 assume in the following S = 100 as “analysis threshold”, i.e.

oc

Omb

1 significance K in units of standard deviations of such a measurement depends on the
number of background events B

w__ S __ V8
VS+B /1+B/S
X B/S=0=>K =10
X B/S=3=K=5
I try to get some estimates for o and ¢ in various channels
=¥ use published HERA-B data; apply scaling to cross sections

X scale light flavours with inelastic pp-cross section

X scale heavy flavours with .. and oy,
=» LHCb DCO04 results (mainly b-physics)
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Initial Physics keach (i

=> resulting (gu)estimartes:

process o/mb e logyo(oe/omp)
pp — 7T X 3000 0.1 0.48
pp — X 1500 0.01 —0.82
pp — KX 23 0.02 —2.34
pp — AX 11 0.01 —2.95
pp — AX 4.5 0.01 —3.35
pp — X 2.5 0.004 —4.00
pp — DX 6 0.0004 —4.62
pp — J/YX 0.133  0.008 —4.97
pp — bb — J/X  0.133  0.008 —6.25
pp — TX 0.0002 0.01 —7.48
pp — Ba(J/YKs) 0.0002 0.0006 —8.92
with e 100mb o o 10mb - o
oTEATE 40 mb oHERA=B 50 ub oIERA—B
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Jﬁ Overview
hysics reach vs integrated luminosit
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% trigger needed to go beyond 10! events - i.e. to b-physics!
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ol 3. SELECTED PHYSICS

sk

= Preliminaries: Measurements without B-Field

O 7Y reconstruction
=¥ first signal seen by HERA-B
=» ECAL was the first detector able to take data
=» calibration of ECAL
=» mapping of radiation length
X cross check GEANT
-» basis for all studies using photons or 7
@ search for J/1) — eTe™ signals
=» use a high-pp ECAL trigger

=¥ need at least partial coverage by ECAL plus

overlap with some layers of the vix-detector
=» use vertex-detector to veto photons
=¥ requires only lateral alignmnent in the
sensitive coordinate

1400

1200 |
1000 f
800 f
600 f
400 f
200 g

100
80
60

40 |

N

20 |

E=15GeV pt,=0 GeV/c

e—e spectrum with event mixing background

0o 05 1 15 2 25 3 35 4 45 5

m/GeV

e—e spectrum background subtracted

X’/ndf 2338 / 27

r Constant 78.00
Mean 3.061

B Sigma 0.1175
+I IH+ “+ *‘ﬁ

IS AR AN

2 2.5 3 3.5 4 4.5 5
m/GeV
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=» Compare production of posifive and negafive parficles
=1 minimum requirement: working Main Tracker
1 study ratios of single (or double) differential distributions

dnt/d
pseudorapidity R, = dz—é dz
d + d 2
transverse momentum R, = dz—; dig
T
dnt/d
azimuthal angle Ry = dz—?dz

very simple measurement

can be done with very low integrated luminosity
vital for understanding charge asymmetries
first check of the quality of the simulation

->
->
->
->
->

important input for tuning of (minbias) Monte Carlo generators

illustration. . .
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Lﬁ Phase Space Coverage of HEf

B

¢ phase space coverage ¢ vs n of charged tracks
1 average number of reconstructed tracks
1 average p; of reconstructed tracks
Z1 comparison of data and Monte Carlo

tracks /event — Carbon mean p, — Carbon
Positives Negatives Positives Negatives
350 350 0.007 350
300 300 0.006 300
—« 250 250 0.005 - 250
— 200 200 0.004 I 200
= 150 150 0.003 <QE 150
100 100 0.002 100
50 50 0.001 50
0 0 0 0
1 2 3 4 5 6
350 350 0.007 350
300 300 0.006 200
250 250 0.005 250
= 10 15 o0 0
- 150
100 100 0.002 100
50 50 0.001 50
0 0 0
1 2 3 4 5 6 1 2 3 4 5 6 0
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=» neuftral parficles with weak decays info fwo charged fracks

=1 minimum requirement: working VeLo and Main Tracker
Z1 experimental signature:

=¥ secondary vertex

=» oppositely charged tracks

=» momentum pointing back to the primary vertex

O most important VV-signals:

- K?s) RN main vertex

> A —pr™ +

-> /_\—>137T+
\

1 analysis:
require secondary vertex secondary vertex

select oppositely charge tracks

require momentum to point back to the primary vertex
assign masses according to decay channel

doLboLodd

histogram invariant masses
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First V°-Signals seen

K°. — minimum bias data A — minimum bias data
i ' Titanium Carbon
150 T‘tgﬂd‘fugw 71 300 C%Cn?fog,zs 7 3% 20 ¢ X/nat 1771/ 20 40 T x/ndf 1858/ 21
P1 42.68 [ P1 124.1 = P1 8.135 = P1 20,32
[ o P i i oo L Ei o 46061E‘12JZ L T E§ 0.31 89;12);
o e : o e 15 - e ~opes| 30 ¢ Pa _ 88%
100 +— P5 -4538 | 200 +— P5 —~161.8 i r i
I I ’ 10 - 20 | I
50 100 - - i + +
? T N
0 0 ‘ ‘ Il + ‘ Il + 0 L1l ‘ Ll ‘ L1l ‘ L1l ‘ \‘\T\j L 0 7\ [ ‘ L1l ‘ L1 ‘ L1l ‘ L1
04 045 05 0.55 0.6 04 045 0.5 055 0.6 1.1 1.11 1.12 1.13 1.14 1.15 1.1 1.11 1.12 1.13 1.14 1.15
Al i T t Aluminum Tungsten
u@n‘drj u2§23 / 34 80 L ur]f?ndsf 63622 / 35 10 L X/ndf 9583 / 16 20 L Xz(/:]ndf 17.84 / 20
= P1 24.85 L P1 40.39 - P1 2.830 - P1 10.13
40 - b ossaseion ] o s 8 b ososer-o0 i b5 osastoon
‘ . 60 - P4 J{ 20 C P4 T e 15 C T P4 T
[(P5 -20.29 | [ PS‘ —61,02 L L
i ‘ 6 N \
40 N 10 L |
20 + + + 2 L T M > ; +
0 0 i ‘ ‘ ‘++‘ 0 7\ [ ‘ L1l ‘ L1 ‘ L1l ‘ L1 0 7\ [ ‘ L1l ‘ L1 ‘ [ FH»\ [
04 045 05 0.55 0.6 04 045 0.5 055 0.6 1.1 1.11 1.12 1.13 1.14 1.15 1.1 1.11 1.12 1.13 1.14 1.15
all combined all combined
i V/ndf 3677 / 35 80 V/ndf 2350 / 21
400 - P 229.8 L P 41.07
3 P2 0.5013 60 I P2 1,117
300 F P3 0.7989E-02 L P3 0.3425E-02
r P4 202.6 r P4 16.97
- P5 —303.2 r
200 - 40 -
100 a 20 -
o e -
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 7\ - ‘ I I ‘ I - ‘ - ‘ I -1 ‘ I -1 ‘ I I ‘ - ‘ I - ‘ I -1
04 0425 045 0475 05 0525 055 0575 0.6 1.1 1.105 111 1.115 1.12 1.125 1.13 1.135 1.14 1.145 1.15
m (7 7) m(m"p) + m(p, )

g
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=» good fopic for a first physics paper

1 simple early measurement, though not trival
1 can evolve quickly with improving understanding of alignment

1 cross section ratios don’t require luminosity
%(%PT)

=» important input for models of strangeness production

=» stepping stones towards c- and b-physics
21 important for RICH calibration since particle-1D is done by relativistic kinematics
consider £-pairs (with detached vertex)
take the common direction of flight
plot transverse momentum versus
asymmetry of longitudinal momenta

b 4L Ll

identify regions of phase space with enhanced p or p-content

=>» “Armenteros-Podolanski plot”

N
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HERA

Il The Armenteros-Podolc Rich

=» Parficle idenftification by relativistic kinematics

m, ® Z1 two-body decay of a heavy particle
with mass M
—1 energy-momentum conservation
determines the absolute value of
the center-of-mass momenta of the
> daughter particles
Zl Lorentz-transformation yields lab-
momenta of the daughter particles
as a function of the decay-angle 6

® n,

*» basic relations:
M = /2, +m3 + /12, +m3 B =M + o,
prL ="pL" +B8E pL" = £Pem - cos O
pr =pr" PT" = Pem - sind

NS
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** initial results:
1

P = Ve (M* +m{ +ms3 — 2miM? — 2m35M? — 2m3m3)
BT = 2]\4(]\427”7"/1 ms)

1
Egm:m(M2—m%+mg)

¢ next, consider the asymmetry of the longitudinal momenta:

- (1> — pf) (Pem €080 + BET™) — (—pem cos O + BES™)
(1) 12 (pem €030 + BE{™) + (—pem cos 0 + SES™)

2 o 0 Fcm _ pem 2 o Fcm _ fem

_ 2Pem €O8 ;ﬁ( L~ P ) _2p cosd + Ei S

B(ET™ + ES™) BM M

2pcm m% — m%

= G cosf + e

=¥ result:
2 2 2
o =aoap+ —cosf with o= My M and r, = £Pem
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HERA

.l The Armenteros-Podc

¢ consider the relativistic limit 5 — 1

The asymmetry of the longitudinal momenta of the daughters is bounded:
o) — T < < Qo + Ty
A combined view of o and pr suggests itself. One has
o — (X

— cosf and = sin «
T« Pem
and thus
(0 —a0)®  pg
2 T 5 = 1
TOé pcm

i.e. in the («, pr)-plane particles from a two-body decay define an ellipse.

=¥ center of the ellipse:

=> radii of the ellipse:

g

Fchmelling/Neckarzimmern/March 12-14, 2008 Page 20



il
HERA
@ Q!X'EQI;

1l The Armenieros-Fod

=» Example: V'-decays

% KV-decay
M = 0.498 GeV
m1 2 = 0.140 GeV
Perm = 0.206 GeV
ag =0
ro = 0.827
s A-decay
M =1.116 GeV
m1 = 0.938 GeV
ma = 0.140 GeV
Pem = 0.101 GeV
e RS O PPN A ¢ o 1 ap = £0.691
o CEESREint ot iy vl it 40 i b GO o —0.181

pr/GeV

=

o

(I
!
|

02 |
0.15 |
0.1 i ' | .- £ : ;

005 F3f %

-1 -08 -06 -04 -02 0 02 04 06 08 1

(Pi=p0)/ (pi+pD)

g
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ID 229 F lD 226 175 F D 9329 D 9326

6692 + 2380 Entries 2852 Entries 'S 1128
350 1322 L 1322 Mean 1711 60 E Mean 1723
RMS | 0.5066E-02 100 - RMS 0.6119E-02 150 | RMS 0.6683E-01 RMS 0.7210E-01
l/DFL s aoa L UDFL ~1.000 UDFLW 0.000 UDFLW 0.000
300 - r L aer ‘ -11.00 OVFLW. -6.000 s0 | OVFLW. -4.000
W/ ndil | 166.8 / 116 L nafiil| 99.30 7 111 125 X/ndf 5900 / 55 X/ndf  69.92 / 54
1 3440+ 5311 80 - 1078. £ 29.63 Pl 2525% 2107 Pl 80.76 1287
13224 02816E-04 13224 04617E-04 P2 1672+ 02285603 40 F P2 1673 0377603
02530E-02%  0.3668E-04 02459E-02 % 0.5621E-04 100 & P3 03497E02+  0.301SE-03 P3 0.2930E02+  0.3549E-03
05139+ 0.1975 PA ‘ 0.3447 + 0.1243 P4 -2.034 + 0.6608 P4 -0.7833 + 04713
f
bbbl
1.34
mass mass mass mass
223 . D 9323 6
350 L 7911 (%] r 200 Entries 3828
1322 e L Mean 1712 0
RMS 05431+ az C F 175 | RMS 0.7259E-01 i
300 - UDFL) 1 () UDFLW 0.000 = ST
OVFL J > I OVFLW -20.00
x’/ at i 1618 / us L o0 150 Y/ndf 5504 / 55 O]
3491+ 5222 r Pl 309.1 % 39.33 >
250 1322+ 03213E04 s [ ©) 15 b P2 16724 07016E-03 O 4r
0.2525E-02 + 0.3785E-04 r P3 0.3442E-02 £ 0.3525E-03
m | 09230+ 02376 — 40 >
200 - L
- [ — 3 L
Lz [ -
150 - O L 5
- [ O L L
100 £ orp :
) b x/ df 3063 /1 E x‘/ df 05988 / 1
2533+ 0.8397 1557+ 0.3021
50 C 10 L P2 0.1526 + 0.8185E-02 D] 1 - P2 0.2200 + 0.4819E-01
[ C
b
# L
0 A ! 0 ! ! 1 0 . ! . ! . 1 .
1.3 1.32 0 50 100 150 200 0 50 100 150 200
mass at. num A mass at. num. A

1 systematic study of strangeness production
=¥ as a function of the number of strange quarks
=¥ as a function of target mass
=¥ as a function of the kinenatics x ¢, vy, pr

1 further topics: polarization, correlations between strange particles,
=l can also be done to LHCb

g
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= Open Cham Prodicon ol SN

— K7 J/b — ptpT
180 ¥’ /ndf 4776 / 36
- | Pl 133.1 + 18.70
160 £ py 1.866 +  0.3634E-02 W3S
Ja0 L | P3 9.190 + 0.3370 Z 0 a)
| P4 -3.005 + 0.1704 = 30
120 | Wl 1[ S|
>~
100 Jﬂl le é 251
80 | J{ J[ -
- J{ =
60 - 20 -
40 7
: t 15|
20 F
; g
0 ey 1t 10;
16 1.8 2 2.2 2.4 I
m(GeV, :
D* — Knm GV s
BT 7nar 70sd 7 46 I
wb | Pl 51.75 + 10.03 ol oo AP e
| P2 1.865+  0.5289E-02 24 26 28 3 32 34 36 38 4
35F | P3 4.053 + 0.3318 w1 mass (GeV/c?)
| P4 | -0.9664 + 0.1706
30 f

25|

200 million minimum bias events recorded

small, but significant signals seen

D-signals require working RICH

still among the best results for absolute cross sections
needed as normalization e.g. for J /1 triggered events

20 |

15 |

10 ¢

OO00OOE
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HERA

Il Vector-Meson Productic

entries

o KK in

1600 | K*® — K-
r Carbon target

200

070809 1 1112131415 1.6
m,.. [GeV/c?]

[mb/(GeV Yc3)]

2
T

do/dp

107%

10°%

F -08<y=<03

* pW = K*(K'm)X E "
o pTi— KOK'm)X 14 ° pA— K "X (HERA-B)
* pC — K(K'm)X - o pA— K" (Cronin et al.)

3 1.5¢

1.3

1.2

e 4+ TT

0.9; Lt
0.8 o

0.7

O 0O

O

10-37\\\\\\\\\\\\
0

8 10 12 0_6 3 10 L1 \\;02
2 [GeV?/c?] 2 2, 5
Pr p3 [GeV°/c?]

requirement: working RICH and Main Tracker
important building block for advanced analyses
single Kaon tagging is sufficient to find the ¢-signal
=¥ also interesting for RICH calibration

at HERA-B first seen for K*: Cronin-Effect

opa = 0ppAY with a = f(pr)

only phenomological explanations
=¥ e.Q. recattering in nucleus

M. Schmelling / Neckarzimmern / March 12-14, 2008 Page 24



Early Charm Physi

=» Anofther good candidafte for an early physics paper
O measurement of J/1) — put ™ -cross section
=1 minimum requirement: working MUON-system and Main Tracker
O production ratios for open charm, based on D° — Kr, D* — Knn
=1 requirement: RICH plus perfectly calibrated VelLo

¢ important building blocks for many CP and rare decay analyses!

opposne charge di-muon mass —~ 45/
T T

12.8 M min. bias
(full simulation)

Events /( 0.008 GeV/c’
(]
(4]

Fitted JAp yield:
107 + 10 evts A

1200

B/S=0.17+£0.02
in +£50 MeV/c*
mass window

1000

800

5H)
600 y :
2600 2700 2800 2900 3000 3100 3200 3300MeV/c’3\;00 9 6 27 2 8 2. 9 3 ‘ﬁ’ 3. 2M{u pa).?Gerca)‘q’
expected signal from opposite charge di-muon candi- DCO04-analysis with tight cuts based on 1.28 - 107

dates in 10% min-bias events min-bias events

meing
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Measurement of cc C

= minimum requirement: working MUON-system, Main Tracker and VelLo
O reconstruct J/¢ — ptu~
O disentangle fractions of prompt and detached .J /s
O relate .J/4 yield to primary cc and bb cross sections,
using as input fragmentation functions measured e.g. at LEP
10° &
- —+}— z distribution for prompt J/,
S —— z distribution for i from,
il ~ sqrt(Lambda) fo mpt J;
10 = —— sqrt(Lambda) for|Jypsi fron
10°
10% . W |
I ] “-’.‘IHu:“,I fi
_ﬂjlﬂ[ll IjIllillllllllll.lllllllIlllllll-il‘ll

50 -40 30 -20 -10 0 10 20 30 40 50

(plot by Wenbin Qian)
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S Resurfom HERAS )

=» Measurement of bb-cross section at /s = 42 GeV
scatter plot of invariant mass vs decay length and resulting cross section

>
L

B HERA-B N. Kidonakis et al.

Upstream

—_
S
\S}

Downstream

- R. Bonciani et al.
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=» Ofther Measurements in the ce System

O J/4 production via x. — J/1y decays (JF¢(x.) = {0,1,2} 1)
O J/4 spin alignment

O ¢ — J/yy
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=» proposed new stafes of 4-quarks and 1 anfiquark

¢ for example:

‘\‘§ 500_— '
O (uudds) — pK? - 1 00}
=" (ddssu) — =71~ 3 i .
C %j: 100 200-—
< HERA-B results: 5 -
5 - o B
Z1 based upon min-bias 0 3 et
L) mult<10 - .
= 200 - 10° events ’ + ©
s ﬂHH URETTUT I B
- 2.2.10° KO : I 100-
<> 4.7-103 =" 5 °;)z::l::16::K:::::l:lt:::t:
5 mult<10 + K all targets -
O no signal found! 8 2 e | {mgﬂ ; ’
01.4 — .1 .475. - .1.55. - .1.625. ... 1.7 g 20 _
pKS mass, GeV/c’ Z :
€
1.4 | 1i6 | 1i8 | é | 2!2

mass, GeV/ &
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=> A quick look into single lepfon triggered dafa. ..

1 select opposite charge pairs
=¥ secondary vertex downstream of the primary vertex
=» assigne pion masses
-» invariant mass consistent with K
21 combine with another positive track
=» assign proton mass
=» construct invariant mass with the V'
Il highly significant signal at the ©*-mass

D

somme
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4 An independent siudy

=> A quick look into single lepton friggered data. . .

1 select opposite charge pairs
=¥ secondary vertex downstream of the primary vertex
=» assigne pion masses
-» invariant mass consistent with K

21 combine with another positive track
=» assign proton mass 7
=» construct invariant mass with the V° 120 |

Il highly significant signal at the ©*-mass *

160 |

140 |

100 |

% but: "
O the “signal” was fake 1
O the positive track was used twice 0 |
T could also be caused by a feature of the 0 L
track finding program which splits a single *

true track into two independent ones . . . i

14 145 15 155 1.6 165 17 175 18

N



=» HERA-B data with a single high-pr lepton frigger s

Tl study invariant mass spectrum of 7+~ -pairs

O “clear” By — ™ signal. ..

=> m(By) = 5.279GeV 70 F
= BR(By — 7T+7T—) = 4.6 x 107° 60 ++
=» approx. 3 million triggered events. . . . + H»

zz W+
” i

+» fluctuations do happen!

i PNeckarzimmem/March12—14, 2008 Page 30



¢ integrated luminosity for first 50 signals
based on DC04 studies (numbers by Olivier Schneider):
www.cern.ch/lhcb-phys/DC04_physics_performance

Lumi(pb~!) Channel MinBias events
0.009 By — D* utv 9.0 -10°
0.039 B, — J/Y(pTu )KT 3.9 - 10°
0.046 B, — Dtn~ 4.6 - 107
0.062 By — J/Y(putp ) K*Y 6.2 - 10"
0.418 By — Ktn~ 4.2 .10
0.427 Bs — J/Y(utp)o 4.3 1010
0.500 B, — D;n™T 5.0 - 1010
1.176 By — K*~v 1.2 10
1.490 B, - KtK~ 1.5-10%"
2.101 By — ntm~ 2.1-10"

=» B-Physics with exclusive decays requires HLT
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Interesting LHC physics possible already with 10° minimum bias events

= many use cases . ..

calibration of detector components

(final) commissioning of trigger system
first luminosity determination

full test of computing model with real data
first steps on the road to b-physics

basis for tuning of (minbias) Monte Carlo

Ry By By 6 By By

first physics papers, such as

=» particle ratios and VY-production and heavier hyperons
=» (¢-crosss section and other vector meson resonances
=» studies of the charmonium system and open charm

=» measurement of cé and bb cross sections, . . .
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