New Results on RF of RPC version of Muon Trigger

After doing the following steps, there's significant improvement on the

rejection factor of RPC muon trigger.

  o create different LUT for different Zvtx.

Previous version used LUT made from single muons from a 20cm sigma

gaussian distribution. The new LUTs are created independently for each

zvtx region. Each region is 5cm and 20 LUTs are created in the following

20 Zvtx region:

 (-60cm, -55cm), (-55cm, -50cm)....(-5cm, 0cm), (0,5cm), ....(55cm, 60cm).

This reduced the chances that a random concidence pass through the LUT.

This will tie us to the proposed silicon project since we can not

use BBC which has only 50% efficiency.

 o Angle cut is applied to two hits only when they passed the LUT.

Previous version apply the angle cut and LUT separately. There're chances

that one low momentum passed LUT and a random pair passed angle cut. The

new way remove such chances and also increase the trigger robotness

against issues like beam-background and dark-current. But the paid price

is the significant increase the channel number. One interesting result is

when reduce the angle cut from 1.0 degree to 0.7 degree, the efficiency

dropped 5.0% but the rejection factor increase by another factor of 2,

i.e. reached up to 36000 which is far enough for our purpose. One

reminder is that the proposed 1 degree radial strip has a angle resoultion

of 1/sqrt(12)=0.3 degree. There's a double hits resolution issue and we

need to simulate that with realistic strip width

The efficiency from the new version is:

--------------------+----+---+---+---+---+---+---+---+----

angle(degree)   0.2   0.5  0.7  1.0  2.0  3.0  4.0  5.0  6.0  inf

--------------------+----+---+---+---+---+---+---+---+----

efficiency      0.35  0.67 0.74 0.79 0.84 0.85 0.85 0.85 0.85 0.85

--------------------+----+---+---+---+---+---+---+---+----

The RF is from the new version is:

------------------------------+-------------+------------

angle(degree)          0.2          0.5          0.7

------------------------------+-------------+-------------

reject factor  12487544149   454099681  356786742

===============================================================

angle(degree)       1.0             2.0          3.0        4.0

----------------------------+-------------+----------+---------

reject factor  199802826   100901014  5876451  4561308

===============================================================

angle(degree)     5.0             6.0          inf

--------------------------+------------+--------------

reject factor  3686224    3102173    129046

--------------------------+------------+--------------
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Figure 1. Trigger efficiency vs ptot and pT
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Figure 2. Zoomed version of figure 1.


Fig.1 and 2 show the the single muon trigger efficiency vs. ptot and pT understand different angle cut. One can see a very different turn-on behavior for ptot and pT since we are in the forward region. For example, when applying

a angle cut at 2.0 degree, muons with ptot=5GeV has effieincy only 30%

while a muon with pT=5GeV has 80% effieincy. 

Fig.3 shows the total momentum distribution from charm/bottom/W-decay.
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Figure 3  total momentum distribution of charm/bottom/W-decay muons. 

One can see Jamie's discussion on the proposed muon trigger on heavy

flavor.

  www.phenix.bnl.gov/WWW/p/lists/phenix-trigger-l/nsg03743.html

Of course low effieiency does not mean one can not use the trigger to

study the process. It also dependent on luminositis. A study to quantify

the uncertaintis in different luminositis need to be done to show when the

trigger can be used to trigger on heavy flavor.

