Minutes of the 108th WP2 Meeting held on 24/10/2017

Participants: A. Alekou, S. Antipov, G. Arduini, R. De Maria, M. Giovannozzi, G. Iadarola, N. Karastathis, S. Kostoglou, L. Medina, E. Metral, A. Oeftiger, Y. Papaphilippou, D. Pellegrini, B. Salvant, K. Skoufaris, G. Sterbini, R. Tomas, F. Van Der Veken.


General Information (G. Arduini)

The annual meeting program has been circulated. Invited people are welcomed to register. Following the annual meeting a WP2 session will include the talks that have been excluded. 

The minutes of the previous meetings have been circulated. The suggestions of Benoit have been integrated. Gianluigi summarises the outcomes and the actions of the previous meetings. Concerning the BPM he stresses that it is important to formalize the possible additional requirements.

The e-lens review took place. It aimed at seeing if CERN has all information to estimate the individual cost items for the hollow e-lens and to prepare a tentative production for implementing the e-lenses during LS3 in view of the C&S review planned for March 2018. The outcome of the review was positive although the review committee identified few points to be assessed. The impedance aspects have also been evaluated.


Differences in the operational scenario after the last update (E. Metral)

Elias presents the document collecting the latest set of parameters as of today. Some extra comments are still being addressed. 

The beta* at injection has been reduced to 6m. For the round option it is proposed to swap the crossing angle with respect to the present configuration to maximize aperture.

Concerning the non-colliding bunches it is proposed to define the parameters of these bunches compatible with the proposed machine settings for the colliding ones. Gianluigi mentions the possibility of having lower intensity and larger emittance for the non-colliding bunches. This is confirmed by Yannis and Rogelio. Rogelio adds that the intensity of the colliding bunches will decay by a factor 2 during the fill, therefore it does not strictly required to keep full intensity non-colliding bunches for the whole fill. Gianluigi asks to quantify the stability requirements of the non-colliding bunches in terms of emittance and intensity. Action Elias. 

Gianni asks if the collimator settings could be tightened progressively during the levelling. This could be used to reduce the impedance before going in collision. Elias replies in the positive.

The ramp and squeeze process will tentatively end at 64 cm beta*, no further squeeze is required before going in collision for the nominal luminosity. Gianluigi noted that this should be confirmed by aperture and beam-beam considerations. Action: Riccardo and Yannis.  Gianluigi reports a comment from Matteo indicating that part of the problems that we have now with the sextupoles in the ramp are related to the way the squeeze is generated. Riccardo replies that the description of the squeeze currents by polynomial functions should help in that respect.

The minimum turnaround time has been reduced from 180 to 145 min thanks to the combined ramp and squeeze. A major contributor is now the ramp down. A possible substantial reduction could be achieved by an upgrade of the power converters of the IP2 and 8 triplets. This is one of the outcomes of the study made by Davide et al being documented in a note. Rogelio considers the 10 minutes for adjust/collide also reducible. Gianluigi points out that there are some manual actions to be performed during that period (e.g. IP scans). Gianluigi suggests rechecking with Matteo the numbers in order to find the ones that he considers irreducible. Action Elias.

The number of bunches and the filling schemes have been optimised by Gianni. 

DA studies pointed out tight margins. Yannis clarifies that few bugs have been fixed in the last month and a new working point has been found making the situation better. Action Dario to provide an updated plot.

The emittance blow up due to the CC noise has been updated. Gianluigi stresses that it should be considered additive instead of proportional. Luis confirms that both cases were studied.

The triplet beam screen temperature was already increased to 40-50K; it is now being raised to 60-80K.
Gianni clarifies that the requirement of an SEY below 1.2 applies only to the devices for which the heat load contribution is still significant at that value.

Several levelling techniques are being made available (beta*, crossing, separation). If levelling by separation is (partially) used the separation should remain below 1 sigma for stability reasons. Action: Elias to spell-out the requirements in that respect. Action: Elias.

The positions of the collimations refer now to 2.5 um emittance.

IBS estimates have been included: in the injection plateau a 10% increase of the H emittance is expected.

Concerning the crossing angle at injection Gianluigi suggests using the maximum possible. Riccardo replies that he wanted to simplify the scenario by taking the same crossing angle as at flat top, in addition large crossing bumps could cause issues with the field quality and make the orbit control at the CCs more difficult. Gianluigi points out the injection transients observed in the circulating beam when the other beam is injected in the LHC, which could be reduced by making the crossing angle as large as possible, compatibly with the field quality. For the time being it is proposed to keep the crossing angle of 590 urad. Action: Riccardo to find the largest possible crossing angle compatible with aperture. A scan of the crossing angle (within the aperture constraints) should then be done to evaluate the impact on dynamic aperture in the presence of field errors and beam-beam. Action: Massimo and Yannis.
Yannis asks if simulations from the Fluka team are desired. Gianluigi replies that these should only be needed in collision.

Gianluigi suggests better clarifying the phase between the crab cavities. Rogelio suggests removing it.

The emittance growth from the CC should be in the shadow of IBS.

The maximum crabbing angle changes slightly during the pre-squeeze (down to 46 cm beta*), afterwards it remains fixed thanks to the telescopic squeeze.
Gianluigi points out that Xavier recommended going in collision with the max possible crabbing angle for stability reasons. The crabbing voltage and phase should therefore be set in the collision process, before the collapse of separation.

Riccardo asked whether we should consider to go in collision at a slightly lower beta* and use separation (below one sigma for the initial step of levelling). It was decided to keep the present values for the time being.

Gianluigi points out that the TCL settings are relevant for impedance, therefore for completeness they could appear in the tables.

Dario points out that the nominal tunes as in the tables did not result in acceptable DA, the scenario appears to work only for optimised tunes: (.320, .325). These should be updated. Action: Elias.

Elias will update the document with the comments received so far and then he will circulate it. Gianluigi recommends to everybody to read carefully the document making sure that everything is consistent. Action: Task Leaders in particular but comments from all the WP2 embers are welcome.


Performance of the new baseline (L. Medina)

Luis stresses the parameters that have been changed and the ones that have not, the settings used for the several scenarios are all collected in a summary table. 

Dario asks about the definition of efficiency. Gianluigi clarifies that, as defined in the TDR, it is the time spent in production (Stable Beams + minimum turnaround times) over the total time.
Yannis asks about the value of the cross section. Luis considered both the conservative and the aggressive values (81 and 110 mb).

The new filling scheme increases the number of bunches in the BCMS case, allowing it to attain the same performances as nominal.

The 8b4e gives 25% less performance than the baseline. The luminosity is limited by the total pileup. Yannis points out that the crossing angle for the 8b4e could be further reduced for this filling scheme for potential performance recovery. Rogelio asks if the intensity will be higher. Gianni replies that transient beam loading generated by this beam makes the longitudinal dynamics more difficult, so we expect to have the same intensity. The emittance is nevertheless assumed to be smaller. It would be important to quantify the expected reduction of crossing angle for the 8b4e beam expected from beam-beam estimates. Action: Yannis.

Luis presents the luminosity dependence to different horizontal and vertical beta*. The beam-beam separation was extracted by interpolating between known points. Yannis stresses that the flat scenario should be studied in an extensive and systematic way. Gianluigi points out that although the nominal is round; the plot is helpful as it tells the direction to be explored.
Gianluigi asks if the area of reachable beta* can be added on the plot. Riccardo comments that the octagonal beam screen makes the two planes almost independent. 
Gianluigi stresses that one may need aperture to accommodate IP shifts. Riccardo clarifies that 18cm/10cm are the beta* limits when keeping the possibilities to have offsets.

Luis shows some preliminary estimation of the performances for flat in the presence of crab cavities. Compared to the nominal case a gain of few percent is expected, along with a similar reduction of the peak pileup density.

Yannis clarifies that the IBS simulations are done with round optics; the emittance evolution in the flat case is expected to be different. In addition there are still several unknown sources of emittance blow-up. Gianluigi asks if for the nominal case we should quote only the known sources (i.e. IBS). Yannis agrees. Action: Luis to update the simulations for the case in which only known sources of blow-up are included.

The luminosity response to different values of H and V beta* was also computed for the case without CCs.

Gianluigi points out that having margin for beam-beam may help in reaching very quickly the effective cross section of 81 mb.

[bookmark: _GoBack]Rogelio asks Riccardo to provide the achievable IP shift as function of beta*. Action: Riccardo.




Reported by Dario, Gianluigi, Riccardo and Rogelio.
