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�
1.	A HIGH-RESOLUTION DETECTOR  


(style Title)


1.1	INTRODUCTION 


(style heading 1)


One of the CERN experiments that faces this data transfer and distribution problem is NA48, a CP violation experiment to be performed at the SPS [1,2]. In this experiment, a few thousand events per sec are expected after the second-level trigger during the physics part of the accelerator cycle (a 'spill' of ~ 2.5 sec every 15 sec), resulting in over 100 Mbytes of data per spill (a 'data-block'). These data are then to be processed by the third-level trigger which requires the power and flexibility of current workstations. (style Parag.)


The interface consists of two boards: a high-speed TURBO-channel option board, and a HIPPI destination board. The different components of the interface are shown in Figs. 1(a) and 1(b).


eps only...


or please provide Adobe Illustrator, Adobe Photoshop, or compatible Mac files. If it's not possible, then just provide a good quality print out which can be scanned as high resolution.


Fig. 1: Combined particle separation with TPC (s = 7%) and TOF (s = 100 ps) at r = 3 m (solid lines) and r  = 6 m (dashed lines). (style Fig. captions (multi lines))


A solution to these problems is presented in Table 1. It is based on high-speed point-to-point links, a cross-bar switch, a custom-developed interface, and the associated software.�





Table 1 (style Table heading)


Initial characteristics of silicon detectors and maximum irradiation fluence. (style Table caption)





Detector�
Type�
Thickness�(µm)�
Area�(cm2)�
|N0|�(1011 cm–3)�
Particles�
Energy�(MeV)�
�
M4�
n�
317�
1�
3.4�
n�
~ 1�
�
M18�
n�
309�
1�
4.1�
p�
2.4 ¥ 104�
�
M25�
n�
308�
1�
2.1�
p�
2.4 ¥ 104�
�
M29�
n�
303�
1�
2.7�
p�
2.4 ¥ 104�
�
(style Table text)


In Eqs. (1) and (2)  we have rewritten the Klein–Gordon equation with a potential V(r) where the 1/r2 term at infinity (!) was removed.


Now, we may employ the technique of using ladder operators as in the case of the Schrödinger Eqs. (2)–(5).


Equation (4) is obtained when the Dirac system for an equally mixed scalar and vector potential is transformed to a second order equation. The difference is just the factor 2 in front of the potential term and in the centrifugal term one has k(k + 1) [see Fig. 2(a), (b), (c) and (d)].


We have examined in this section some of the physics possibilities of a project of high luminosity at LEP 1, illustrated in Refs. [16]–[18].


	eps only


Fig. 2: Transverse momentum distribution (Fig. captions (1 line))


Via a systematic procedure that isolates and constraints different effects in succession, we have been able to prove that experiments in this phase would not miss: (Parag. suite)





a)	a top of at least 150 GeV,


b)	an extra gauge Z mixing angle of at least 0.01. (Enum 1(a))


Concerning this point several improvements should be made to run with 36 bunches and also if one wants to be safe for running with 18 bunches:





i)	push pipeline concept by upgrading all FIPs to provide order to megabyte memory buffers and distribute 3rd level trigger decision to the CPs.


ii)	one might imagine t have more time to do additional processing of the data at CP level to do data compaction: clusters instead of strings of charge, track stubs instead of individual hits.


iii)	increase number of Emulators (to get to UA1 type of configuration) to 10 and use them as an additional buffering stage. (Enum 2(i))


More specific B decays can be isolated with much better S/B ratio. Such examples of B reconstruction are:


1.1.1	HIPPI to TURBO channel interface (heading 2)


To address the issue of high-speed data transfer, the High Performance Parallel Interface (HIPPI) was selected as the link between the 'event builder' and the workstations. HIPPI is an ANSi standard in the process of becoming an ISO standard (see Ref. [2]). HIPPI is an efficient simplex point-to-point link capable of transferring data in one direction only.


Data distribution  software (heading 3)


An application-level library was written to enable the applications running o the workstations to collectively drive the distribution of data.


Device driver and user-level software (heading 4)


A device deriver for the HIPPI to TURBOchannel interface was developed for the two operating systems that can be used on DEC's. On top of this device driver, a user-level library was developed to provide end-users with the high-level functions that are needed to initialize and reserve the interface, to set up and enable a data transfer, to be informed either synchronously or asynchronously of the completion of a data transfer, to access the error and packet address tables, and to release the interface.


1.1.2	Data distribution software


An application-level library was written to enable the applications running on the workstations to collectively drive the distribution of data.


1.2	PROTONIUM LEVELS, CASCADE and ANNIHILATION 


1.2.1	General points


Each antiproton brought at rest in a H2 target forms a � atom in a highly exited state. The � atom  undergoes its atomic cascade, which finishes with  annihilation in a S- or P-wave level of protonium.  Protonium is analogous to positronium, but has a much larger reduced mass, leading to a Rydberg energy of 12.5 keV, and  strong interactions perturbing considerably its S- and P-wave levels.  In the ground state, that has a lifetime of about 10–18 sec, the separation between p and � is about 50 fm and grows as n2 with increasing principal quantum number n. Annihilations occur only from S and P-states because for states with higher orbital angular momentum the overlap of the p and � wave functions is negligible.





a)	For the same reason annihilation is much more strong in S-waves than in P-waves. The values of the shift DE and broadening G caused by strong interactions to the protonium levels are expected to vary with the principal quantum number n according to the overlap of the wave functions and to depend from the spin and the angular momentum (see Ref. [34] and references quoted therein):


	�   = f(n)    �   	(Figure/Formulae)


	D�   = f(n)   D� 	(1)


	where  for S-states   f(n) = n-3   with   � = �, and for P-states  f(n) = 32/3(n-3 - n-5) with � = � .


b)	If the cross checks were not to be satisfactory, then one should question the dynamical assumption that has permitted to break down Eq. (17) into Eq. (18) and (19). Determining branching ratios and annihilation fractions would then require to express the 6 annihilation fractions � in terms of 6 different branching ratios �, to measure at 6 different densities identified by a label d = 1� 6, the 6 fractions of annihilations � associated to the 6 chosen branching ratios, to write equation 17 at the 6 different densities d, to get a system of 6 linear equations in the 6 unknowns corresponding to the inverse of the 6 branching ratios exploited, to solve that system in order to get the 6 values of the branching ratios selected, and finally to use these values of the branching ratios in order to get the 6 annihilation fractions for each of the 6 target densities employed.


None of the 12 independent quantities �  and �, that caracterize the global effects of strong interactions on the two n=1 S-levels and the four n=2 P-levels of protonium has been measured directly so far. This implies that there are 12 parameters, that require experimental determination, which are a necessary input to a complete  calculation of the cascade of protonium.


�
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Appendix heading


Appendix title


�
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�
Figure captions


Fig. 1	Combined particle separation with TPC (s = 7%) and TOF (s = 100 ps) at r = 3 m (solid lines) and r  = 6 m (dashed lines).


Fig. 2	Transverse momentum distribution of pions (full line) and kaons (circles) of a single event including particle decays and tracking efficiency. (style List of figures)
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