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H. Burkhardt,  LSWG  meeting  07/12/2011

            2011 high β* program started very well with intermediate β* = 90 m

2012 : TOTEM + ALFA would like to get to the Coulomb region

     potential to measure σtot and L  to 1%

     always known to be very difficult in the LHC

     --- motivated development of VdM

TOTEM request  β* > 850 m

ALFA  request for β* of 500 -- 1000 m

Told them β* > 500 m is not very realistic in 2012

for  < 8 days of special running and

requires a very aggressive MD study program

In addition :  studies relevant for adding missing cables / Q4 polarity  in LS1

See gilvan. Double diffractive cdf dd pub.
Myself: Proton-proton collisions are subdivided in several types. Typically drawn with Feynman

diagrams with Pomeron exchange.

• elastic : pp → pp without energy loss
• SD single diffractive, one proton remains quasielastically scattered
• DD double diffractive, hard Pomeron exchange between the two protons, both both protons

fragment
• inelastic non-diffractive
• ND non diffractive
• NSD non single diffractive

Typical fractions from Monte Carlo from the first LHC CNS paper +local-copy at 2× 450GeV:
SD 22%, DD 12%, ND 65%, NSD 77.5%. For the terms, CMS refers to the book W. Kittel and E.
A. De Wolf, Soft Multihadron Dynamics.

What about beam-beam Bremsstrahlung, where a photon is emitted before the elastic scattering,
result in gamma and two protons, one of which is off-momentum ? Probably included in the single
diffractive.

4.3 BSW impact model model
BSW stands for C. Bourrely, J. Soffer, T.T. Wu (often cited with wrong spelling by TOTEM like
Bourreley of F. Soffer). Many papers [14, 15, 16, 17] and more recently [18, 19, 20].
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Figure 3: Small t pp elastic differential cross section at
√
s = 53.4GeV, redrawn myself similar to

Goulianos Fig. 9.

Next also in LumBkg: The elastic pp cross section at small t is shown in Fig.3 for
√
s =

53.4GeV. The Coulomb scattering becomes important for t < 0.002GeV2 and becomes larger
then the nuclear for t < 0.001GeV2 which is still much less than the tmin = 0.052GeV2 considered
by ATLAS-ALFA.

13

|t| = 6.5×10-4 GeV2

https://indico.cern.ch/conferenceDisplay.py?confId=161035
https://indico.cern.ch/conferenceDisplay.py?confId=161035


MD-requests
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MD de-squeeze to ~ 500 m β*
MD scraping to reduce emittance to 1μm at top energy
                   could allow to get to the Coulomb interference region at  β*  ~ 500 m with RPs very close to beam

MD injection with 90 m optics in IP1&5  -- to speed up operation with high-β*

          

MD* on max. β* without extra cables, attempt to go towards β*  ~ 1000 m
MD* squeeze with colliding beams                  cannot separate at β*  ~ 1000 m

MD* Q4 inversion, injection at 200 m β*      required if we ever have to go beyond β* 1.5 km

MD* on longitudinal separation using RF   for very high β*, like injection at 200 m and operation > 1 km

*MDs   relevant for LS1 work,  strategy for β* above a 1km at full energy

We will have   Lumi days 2012,  29/02 - 01/03 

https://indico.cern.ch/conferenceDisplay.py?confId=162948
https://indico.cern.ch/conferenceDisplay.py?confId=162948
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Backup



p. Mario Deile   –

How to reach the Coulomb Region ?

•   Low emittance is a key requirement
•   To reach the Coulomb region, εn < 2 µm rad and β* > 850 m is needed (assuming RPs at 5σ)
•   RP positions have to be calculated based on actual not nominal emittance,
    otherwise no gain in t !
•   Parallel-to-point focussing in y is required, but it can be dropped in x.

Window pos.

Window pos.


