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Luminosities

@ Expected proton flux ®pezm =5 x 108 pts!
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Luminosities

Luminosities

@ Expected proton flux ®pezm =5 x 108 pts!
@ Instantaneous Luminosity:

L = Ppeam * Niarget = Npeam % (pxtxAn)/A

Target p (g.cm3)

A

£ (pb.s?)

Sol. H, 0.09
Liq. H, 0.07
Liq. D, 0.16
Be 1.85
Cu 8.96
w 19.1
Pb 11.35

26
20
24
62
42
Sl
16

260
200
240
620
420
310
160
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[ ¢: target thickness (for instance 1cm)]
@ Integrated luminosity: [ dt.Z over 107 s for p* and 10° for Pb
[the so-called LHC years]
JL£ (pb.yr?)
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Luminosities

@ 1 meter-long liquid H> & D- targets can be used (see NA51, ...)
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Luminosities

@ 1 meter-long liquid H> & D- targets can be used (see NA51, ...)
@ This gives: %}, /p, ~ 20 fo Ty~ 25 1€ 2012 RUN (4 Tev/beam)

@ Recycling the LHC beam loss, one gets 7 ||« cuszz63 1~
20 H—— LHCb 2115 fb™!
—o— ALICE 9.099 pb™!
PRELIMINARY

a luminosity comparable to the LHC itself !
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@ 1 meter-long liquid H> & D- targets can be used (see NA51, ...)
@ This gives: %}, /p, ~ 20 fo Ty~ 25 1€ 2012 RUN (4 Tev/beam)

@ Recycling the LHC beam loss, one gets 7 ||« cuszz63 1~
20 H—— LHCb 2115 fb™!
—o— ALICE 9.099 pb™!
PRELIMINARY

a luminosity comparable to the LHC itself !

@ PHENIX lumi in their decadal plan
-Run14pp 12 pb~' @ ysw =200 Gev
-Run14dAu 0.15 pb~" @ \/syy = 200 GeV

@ AFTER vs PHENIX@RHIC:
3 orders of magnitude larger
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Luminosities

@ 1 meter-long liquid H> & D- targets can be used (see NA51, ...)
@ This gives: %}, /p, ~ 20 fo Ty~ 25 1€ 2012 RUN (4 Tev/beam)

@ Recycling the LHC beam loss, one gets 7 ||« cuszz63 1~
20 H—— LHCb 2115 fb™!
—o— ALICE 9.099 pb™!
PRELIMINARY

a luminosity comparable to the LHC itself !

@ PHENIX lumi in their decadal plan
-Run14pp 12 pb~' @ ysw =200 Gev
-Run14dAu 0.15 pb~" @ \/syy = 200 GeV

@ AFTER vs PHENIX@RHIC:
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(roughly 10 times that planned for the LHC)
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Luminosities

@ Instantaneous Luminosity:
&L = ®peam X Ntarget = Npeam X (p X £ x AH3)/A

Ppeam =2x 105 Pbs™', ¢=1 cm (target thickness)
@ Integrated luminosity [ dt.Z = .Z x 108 s for Pb
@ Expected luminosities with 2 x 10°Pb s~ extracted (1cm-long target)

Ll L p (9.cm=) £ (mblsi)=/c (nbiyr)
Sol. H, 0.09 1 11
Liq. H, 0.07 1 8
Liq. D, 0.16 2 10
Be 1.85 9 25
Cu 8.96 64 17
w 19.1 185 13
Pb 11.35 207 7

@ Planned lumi for PHENIX Run15AuAu 2.8 nb~' (0.13 nb~" at 62 GeV)
@ Nominal LHC lumi for PbPb 0.5 nb~!
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A few figures on the (extracted) proton beam

@ Beam loss: 109 pts!
@ Extracted intenSity: 5x 108 p+371 (1/2 the beam IOSS) E. Uggerhaj, Ul Uggerhoj, NIM B 234 (2005) 31
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@ Revolution frequency: Each bunch passes the extraction point at a rate of
3.105 km.s™' /27 km ~ 11 kHz
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A few figures on the (extracted) proton beam

Beam loss: 10° pts—!
Extracted intenSity: 5x 108 p+371 (1/2 the beam IOSS) E. Uggerhaj, Ul Uggerhoj, NIM B 234 (2005) 31
Number of p*: 2808 bunches of 1.15x 10" pt =3.2 x 10'4p*

Revolution frequency: Each bunch passes the extraction point at a rate of
3.105 km.s™' /27 km ~ 11 kHz
@ Extracted “mini” bunches:

o the crystal sees 2808 x 11000 s—' ~3.10” bunches s’
e one extracts 5.108/3.107 ~ 15p* from each bunch at each pass
e Provided that the probability of interaction with the target is below 5%,
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3.105 km.s™' /27 km ~ 11 kHz
@ Extracted “mini” bunches:
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e one extracts 5.108/3.107 ~ 15p* from each bunch at each pass
e Provided that the probability of interaction with the target is below 5%,

Extraction over a 10h fill:

e 5x108pt x3600sh™ ' x10h=1.8x10"3p" fill "’
e This means 1.8 x 10'3/3.2 x 10'* ~ 5.6% of the p* in the beam
These protons are lost anyway !
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A few figures on the (extracted) proton beam

Beam loss: 10° pts—!
Extracted intenSity: 5x 108 p+371 (1/2 the beam IOSS) E. Uggerhaj, Ul Uggerhoj, NIM B 234 (2005) 31
Number of p*: 2808 bunches of 1.15x 10" pt =3.2 x 10'4p*

Revolution frequency: Each bunch passes the extraction point at a rate of
3.105 km.s™' /27 km ~ 11 kHz
@ Extracted “mini” bunches:

o the crystal sees 2808 x 11000 s—' ~3.10” bunches s’
e one extracts 5.108/3.107 ~ 15p* from each bunch at each pass
e Provided that the probability of interaction with the target is below 5%,

Extraction over a 10h fill:

e 5x108pt x3600sh™ ' x10h=1.8x10"3p" fill "’
e This means 1.8 x 10'3/3.2 x 10'* ~ 5.6% of the p* in the beam
These protons are lost anyway !

@ similar figures for the Pb-beam extraction
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A few more figures |l

@ absence of pile-up: about one coll. per bunch passing (25 ns)
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e Taking o ~45 mb (at ~ 115 GeV)
@ 4x107 (s V)= ZLnax(mb~1 s~ 1) 45 (mb)

J.P. Lansberg (IPNO, Paris-Sud U.) A Fixed Target ExpeRiment at the LHC November 19, 2013 6/7



A few more figures Il

@ absence of pile-up: about one coll. per bunch passing (25 ns)

@ the average collisions rate per 25 ns should be smaller than one:
max 4 x 107 coll. per s

e average collisions rate per second: .% x o% (if .# is in unit of s~1)
e Taking o ~45 mb (at ~ 115 GeV)

@ 4x107 (s V)= ZLnax(mb~1 s~ 1) 45 (mb)

@ Zpax~2nb~ ' s! ok with the table above

J.P. Lansberg (IPNO, Paris-Sud U.) A Fixed Target ExpeRiment at the LHC November 19, 2013 6/7



A few more figures Il

@ absence of pile-up: about one coll. per bunch passing (25 ns)

@ the average collisions rate per 25 ns should be smaller than one:
max 4 x 107 coll. per s

e average collisions rate per second: .% x o% (if .# is in unit of s~1)
e Taking o ~45 mb (at ~ 115 GeV)

@ 4x107 (s V)= ZLnax(mb~1 s~ 1) 45 (mb)

@ Zpax~2nb~ ' s! ok with the table above

@ Refinement: Poisson distr. #(n) = “n,ff“ (u: average # of events)
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A few more figures Il

@ absence of pile-up: about one coll. per bunch passing (25 ns)

the average collisions rate per 25 ns should be smaller than one:
max 4 x 107 coll. per s

average collisions rate per second: .# x off (if . is in unit of s7)
Taking o ~ 45 mb (at ~ 115 GeV)

4x107 (5= ZLnax(mb~' s71) 45 (mb)

Lmax ~2nb~ 1 s~ ok with the table above
Refinement: Poisson distr. #2(n) = “n‘T“ (u: average # of events)

n!
For & = %max, 4 = 1 thus
37 % no coll., 37 % 1 coll., 26 % 2 coll.
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A few more figures Il

absence of pile-up: about one coll. per bunch passing (25 ns)

the average collisions rate per 25 ns should be smaller than one:
max 4 x 107 coll. per s

average collisions rate per second: .# x off (if . is in unit of s7)
Taking o ~ 45 mb (at ~ 115 GeV)
4x107 (5= ZLnax(mb~' s71) 45 (mb)
Lmax ~2nb~1 g7 ok with the table above
Refinement: Poisson distr. &2(n) = “n,ff“ (u: average # of events)
For & = %max, 4 = 1 thus
37 % no coll., 37 % 1 coll., 26 % 2 coll.
For . = {5.%max, 1 = 0.1 thus
90.5 % no coll., 9 % 1 coll., 0.5 % 2 coll.
(ratio 1 coll. vs. 2 coll. : better)
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Questions

@ Is the extraction of half the beam loss realistic ?
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Questions

@ |s the extraction of half the beam loss realistic ?
@ Is the extracted flux constant over a (10h) fill ?

@ Political problems aside, could we extract more than half the beam
loss ?

@ Are there any difficulties to extract Pb ions ?

@ Would a better collimation of the LHC beam, by reducing the halo,
decrease the flux of extracted particles ?

@ Is it possible to extract during the beam-energy ramp ?
for Pb, from /syny =19 GeV up to 72 GeV.

J.P. Lansberg (IPNO, Paris-Sud U.) A Fixed Target ExpeRiment at the LHC November 19, 2013 717



	Luminosities

