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with enough overlap to maintain high efficiency.  The K range is divided into four intervals, and 
the region’s I range is divided again by two (22.5q plus 10q overlap).  The overlap in K takes into 
account the size of the beam’s luminous region in z.  With this detector segmentation, we can 
distribute the pixel and SCT data on the 8 parallel buses at the full 100 kHz level-1 trigger rate 
with the detector occupancy expected for 3u1034 cm-2s-1

The pixel and strip data are transmitted from the RODs on S-LINK fibers and received by the 
Data Formatters (DF) which perform cluster finding.  The barrel layers and the forward disks are 
grouped into logical layers so that there are 11 layers over the full rapidity range (see figure 2.3).  
The cluster centroids in each logical layer are sent to the Data Organizers (DO).  The DFs are not 
partitioned into regions (they are not in the “core crates”).  They organize the detector data into 
the FTK K-I tower structure for output to the core crates taking the needed overlap into account. 

 (see section 3.3). 

 

Figure 2.3:  The assignment of barrel layers and forward disks to 11 logical silicon layers. 

The DO boards are smart databases where full resolution hits are stored in a format that allows 
rapid access based on the pattern recognition road ID and then retrieved when the AM finds 
roads with the requisite number of hits.  In addition to storing hits at full resolution, the DO also 
converts them to a coarser resolution (SuperStrips, SS) appropriate for pattern recognition in the 
AM. 

The AM boards contain a very large number of preloaded patterns or roads corresponding to the 
possible combinations for real tracks of a superstrip in each silicon layer.  These are determined 
in advance from a full ATLAS simulation of single tracks using detector alignment extracted 
from real data.  The AM is a massively parallel system in that all roads see each silicon hit nearly 
simultaneously.  When a road has found the requisite number of hit layers, the AM sends that 
road back to the DOs.  They immediately fetch the associated full resolution hits and send them 
and the road number to the Track Fitter (TF).  Because each road is quite narrow, the TF can 
provide high resolution helix parameters using the values for the center of the road and applying 
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