














 
 
 
 
 
 
 
         November 27, 2007 
To Whom It May Concern, 
 
The STAR conceptual design of the early 90’s included a very fast timing forward 
detector called the Vertex Position Detector (VPD). The primary motivation of the 
detector was two-fold – to provide a high-resolution start time for STAR Time-of-Flight 
(TOF) detectors, and to provide information allowing precise low-level triggers on the 
location of the primary collision vertex along the beam-pipe. For various reasons, a 
detector of this kind was, as of ~2000, not built and there were no plans in STAR to do 
so. 
 
So I built it myself, and used it to provide start times to the then new TOFp detector. I 
was careful to call this detector the “pseudo-Vertex Position Detector” (pVPD) - as the 
goal of low-level Zvtx triggering was not possible. This detector worked well during 
RHIC runs 2, 3, 4, and 5, allowing the R&D of new low-cost TOF technologies that 
resulted in the proposal, and now the U.S. D.O.E.-funded construction, of a large-area 
TOF system for STAR. I then made a subsequent improvement in the efficiency per 
event of such a detector by building another one with an increased channel count. This is 
the “upgraded pseudo-Vertex Position Detector” (upVPD) that is now in operation. 
 
The present proposal would, for the first time, provide the triggering functionality that 
has been needed all along. Low-level triggers on Zvtx would significantly increase the 
efficiency by which STAR can recognize and trigger upon useful events near the center 
of the experiment, where STAR is at its most powerful. I am thus fully committed to the 
success of this proposal – it is central to my long-time research efforts and crucial for 
their success. I have been proactive in discussing this direction with my colleagues and 
will continue in this role to make sure the proposed R&D results in electronics that meet 
the performance requirements and integrate seamlessly into STAR.  
 
I have also discussed this proposal with the STAR Spokesman, Tim Hallman. Due to 
scheduling conflicts, I was unfortunately unable to collect a written statement of support 
for him in time for the submission of this proposal. He is however aware of the proposal 
and was, during our in-person discussions, supportive and in agreement with the benefits 
to STAR as a whole.  
 
I am excited about this proposal and its benefits to the entire STAR physics program, and 
am thus committed to seeing that the proposed R&D is successful. 
 
     Signed, 
     Dr. William J. Llope 

   

T.W. Bonner Nuclear Laboratory 
Rice University 
Houston, TX  77005-1892 

W.J. Llope, Ph.D. 
Senior Faculty Fellow 
713-348-4741  llope@rice.edu 



 

Nuclear Sciences Division,  MS 70-319     One Cyclotron Rd.   Berkeley, CA  94720 

 
Howard H. Wieman 

HHWieman@lbl.gov 
(510)  495-2473 
(631)  431-8236 

 
Jim Thomas 

jhthomas@lbl.gov 
(510) 486-7561 
(631) 344-3918 

 
26-November-2007 

 
To Whom It May Concern: 
 
We fully encourage the SBIR development of a high resolution, on-detector, electronics package that can be 
used to implement a Level-0 trigger for STAR with vertex resolution on the order of ±1 cm in the Z direction.  
This would be a significant improvement for the STAR HFT program. 
 
This SBIR proposes to develop an electronics module that can be placed on a fast timing detector, such as the 
STAR upVPD detectors, and which will provide digitization and slewing corrections at the detector.  This is 
important because previous generations of fast-timing systems have relied upon long cables to deliver the 
signals to the digitizer and calibration circuits.  These circuit boards are usually several meters from the 
detectors and the rise time and distortion characteristics of the cable are the fundamental limit on the timing 
resolution that can be achieved by the system.  By eliminating the long cables, the ultimate timing resolution 
of the detector can be achieved. 
 
A Zvtx Level-0 trigger for STAR would benefit the HFT pixel detector because the detector is finite in length 
(~20 cm) and is shorter than the 2-σ width of the RHIC interaction diamond (~70 cm).  Therefore, any device 
that helps us trigger on events directly under the detector is extremely valuable.  The finite length of the HFT 
is a necessary trade off to achieve optimum pointing resolution for topological D0 reconstruction and 
minimum cost.  The proposed development of a Level-0 trigger would greatly improve the data quality for 
this program as only the sweet spot of events directly under the detector would be recorded.  In addition 
starting with precise z vertex information will improve the tracking code performance since hit ambiguities in 
the pixel detector can be resolved in the first pass of the software without resort to approximations or 
estimates. 
 
In summary, the proposed Zvtx Level-0 trigger is of direct benefit to the STAR HFT program and we strongly 
encourage the development of the innovative electronics that is required to make this possible. 
 
 

Sincerely, 
 

Howard H. Wieman    Jim Thomas 
Senior Staff Scientist    Staff Scientist 

 


