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Luminosities

Luminosities

Expected proton flux Φbeam = 5×108 p+s−1

Instantaneous Luminosity:

L = Φbeam×Ntarget = Nbeam× (ρ× `×NA)/A

[ `: target thickness (for instance 1cm)]

Integrated luminosity:
∫

dtL over 107 s for p+ and 106 for Pb
[the so-called LHC years]

Target ρ (g.cm-3) A L  (µb-1.s-1) òL (pb-1.yr-1)

Sol. H
2

0.09 1 26 260

Liq. H
2

0.07 1 20 200

Liq. D
2

0.16 2 24 240

Be 1.85 9 62 620

Cu 8.96 64 42 420

W 19.1 185 31 310

Pb 11.35 207 16 160
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Luminosities

Luminosities

1 meter-long liquid H2 & D2 targets can be used (see NA51, . . . )

This gives: LH2/D2 ' 20 fb−1y−1

Recycling the LHC beam loss, one gets

a luminosity comparable to the LHC itself !

PHENIX lumi in their decadal plan
· Run14pp 12 pb−1 @

√
sNN = 200 GeV

· Run14dAu 0.15 pb−1 @
√

sNN = 200 GeV

AFTER vs PHENIX@RHIC:
3 orders of magnitude larger

Lumi for Pb runs in the backup slides
(roughly 10 times that planned for the LHC)
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Luminosities

LHB
Our idea is not completely new

B-factories: 1 ab−1 means 109BB̄ pairs
For LHCb, typically 1 fb−1 means ' 2×1011BB̄ pairs at 14 TeV
LHB turned down in favour of LHCb (mainly?) because of the fear of a

premature degradation of the bent crystal due to radiation damages.
Nowadays, degradation is known to be ' 6% per 1020 particles/cm2

1020 particles/cm2 : one year of operation for realistic conditions
After a year, one simply moves the crystal by less than one mm ...
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Luminosities

BSM studies ?

heavy baryons:

Λb→ ΛJ/ψ

dσ(b)/dy |y=0 & 100 nb

N (b)/year ' 2×100×106×20 = 4×109

B(b→ Λb)×B(Λb→ J/ψΛ) = 5.8±0.8×10−5

(B(J/ψ → µµ) = 6%)

15 000 Λb→ J/ψΛ→ µ+µ−Λ events: enough to perform a
polarisation measurement see e.g. LHCb Phys.Lett. B724 (2013) 27

Interesting if the Λb is polarized T. Mannel, J. Phys. G: Nucl. Part. Phys.
24 (1998) 979

at the LHC it’s unpolarised LHCb Phys.Lett. B724 (2013) 27

could be polarised at lower energies and large(r) xF

Can a polarised target help ?
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