Minutes meeting on TCTVB and ALICE ZDC
CERN  10th March 2008

Present:  F. Antinori, R. Assmann, G. Bellodi, M. Ferro-Luzzi,  M. Gallio, J. Jowett, N. De Marco, D. Macina, S. Maury, W. Riegler, T. Weiler 


The meeting was held to look in detail into the problem of the interference between the TCTVB and the ALICE ZDC during the heavy ion operation. The TCTVB is placed at 73 m from IP2 and it consists of two jaws moving in the vertical plane at the position of the incoming beam (beam entering IP2). Its function is to protect the inner triplet (IT)  in the vertical plane from quenches and/or damage in case of beam failures.  In addition, it could be used for background control even if the IT protection remains its priority. The IT protection in the horizontal plane is ensured by the TCTH located at 117 m from IP2 behind the ZDC. Given its location, the TCTH does not interfere with the ZDC physics.

John Jowett studied the flux of spectator neutrons intercepted by the TCTVB jaws and its relation to the two beam envelopes, depending on the gap settings, on the optics and on the crossing angle.  Assuming a collimator gap at ± 13 σ around the closed orbit, calculations show that large crossing angles are bad and that crossing angles around +20  µrad are optimal from the neutron flux point of view, for both early run (β*=1 m)  and nominal (β*=0.5 m) optics. However crossing angles of the opposite sign would provide better beam-beam separation.  There is a weak dependence on the optics; in fact, the early run optics looks less favourable since beams are smaller at the TCTVB location and therefore a given gap corresponds to a larger number of beam sigmas.   Results shown are based on the assumption that each TCTVB is centred on the closed orbit of the incoming beam since this provides the best protection.   Ralph Assmann said this is not case, since the TCTVB mechanical centre will be centred on the reference axis.    John Jowett said that this is easily taken into account but is less favourable.


Giulia Bellodi studied how the ion loss maps would change according to opening gaps of the TCT located in the experimental IRs.  The assumptions for these studies are: nominal optics, betatron collimation nominal settings, crossing angle of 10 μrad and beam life time τ= 12 minutes.  Results are listed below for beam1:

· All 16 TCT gaps at 8.3 σ (nominal case): losses concentrated in IR7

· All 16 TCT gaps at 10 σ: losses start to appear in the arcs

· All 16 TCT gaps at 13-16-20 σ: losses in the IR1/IR2, triplets and arcs 
· All TCT gaps at 8.3 σ and only the 2 TCTVB in IR2 up to 25 σ: losses remain concentrated in IR7 even thought there is a slight variation in the collimation efficiency. Losses remain acceptable even with bigger crossing angles (100 μrad) at IR2 or when considering the early ion scheme (β*=1 m, 62 bunches and TCTVB opening at 21 σ)
Giulia concluded that the loss map around the machine looks acceptable relaxing only IR2 TCTVB gap openings. However, she warned that these results are only valid for a perfect machine and that other potential losses may have to be taken into account.


Mauro Gallio showed the effect of the TCTVB jaws on the measurements of the ZDC: 
· A fraction of spectator neutrons are intercepted by the collimator jaws. This decreases the mean value of the energy released in the ZDC which is expected as function of the impact parameter. Therefore, this affects the determination of the impact parameter of the nuclear collision.
· The azimuthal distribution of the spectator neutrons is changed in a non-uniform way. This affects the determination of the reaction plane of the nuclear reaction. In addition, a flat distribution is required to equalize the response of the 4 different towers i.e. to perform a “in situ” calibration among the towers. Finally, a good equalization among the different towers is also the base for the measurement of the crossing angle (same negative effect on the measurement of the crossing angle provided by the BRAN).
The distributions show that, assuming a TCTVB opening gap of 13 σ, for the best case of a crossing angle of 0 μrad the effect on the distributions (~ 1%) is already of the order of the expected physics asymmetries, and would therefore have an unacceptable impact on the measurements. For any other crossing angles, the situation would be even worse.

Ralph Assmann looked at possible locations for an additional collimator to be used during the heavy ion runs to protect the triplet while leaving the TCTVB jaws fully opened. The work is based on the possible locations provided by Daniela Macina after discussion with the integration people. The best location is the one where the phase advance between the triplet and the collimator remains unchanged. Only one position, i.e. close to Q5, looks interesting during nominal optics. However, it will not work for larger β* optics. Ralph reminded that the best position which would work for all optics is, apart from the actual TCTVB position, the one at ~ 118 m from IP2 between the ZDC and the TCTH like in Point5 and Point1. Daniela Macina said that this option requires a displacement of the recombination chamber of about 1.5-2 m towards IP2 since there is no enough space between the ZDC and D2 to install two collimators. This option was studied 3 years ago and it looked impossible for circulating beam apertures reasons (the problem was raised in several the LTC some time ago). This is the reason why the TCTVB was moved closer to the IP and a new TCT design was launched (contrary to the other TCT, the new position required a TCT to be integrated on a beam pipe hosting both circulating beams). However, it is worth to have a fresh look at it again to confirm what was calculated 3 years ago.
Action list:

· John Jowett will look again into different optics scenarios with the TCTVB centred on the reference axis and further consider the implications for beam separation.

· ALICE will look at the consequences of the various scenarios on the determination of the collision parameters.

· Daniela Macina will provide technical information to see whether the recombination chamber can be displaced by 1.5/2 m.  This is now available on the link: \\cern.ch\dfs\Projects\ForwardDetectors\ALICE_ZDC\Apertures IR2)

·  After the meeting, John Jowett was designated to look after this issue in collaboration with Jean Bernard Jeanneret who was responsible for the LHC apertures.
· Daniela Macina will organize a meeting to discuss the new results.

Reported by D. Macina 

