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Figure 1: BBC rates vs event number for typical two runs in Run5 and Run6.

The live triggers are counted for each of these inputs for each of the 120 bunch crossing.
Once the GL1P scaler boards begin acquiring data, the Main Control begins using the
steering magnets on either side of the PHENIX IP to step one of the beams (blue or
yellow) across the other. Typically the beam is moved every thirty seconds by a few
hundred microns. The decrease and subsequent increase in the rates in the BBC, as the
beams are steered away from, and back towards the center can be seen in Fig 1

The beams positions are recorded by the Beam Position Monitors (BPMs) as shown
in Fig.2 and stored by the MCR in the CDEV database.

The number of ions circulation through the machine is kept track of by two pieces
of equipment, the Wall Current Monitor (WCM) and the Direct Current Current Trans-
former (DCCT). The DCCT measures the current induced in a large copper coil wrapped
around the beam pipe. The DCCT measures the average current induced during a 1
second sample period. This large sample time allows the DCCT to measure the total
number of ions in RHIC to ≈ 0.2% accuracy [2]. One drawback of the DCCT is that,
because of its large integration time, it also includes debunched beam in its measurement.
To remedy this the DCCT is used in tandem with the WCM. The WCM measures the
induced voltage across a large RLC circuit placed in a cut-out section of the beam pipe.
The WCM samples at ∼0.25nsec and is insensitive to the debunched beam. The WCM
and DCCT are calibrated at flat top, when no debunched beam should have survived the
acceleration.
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Figure 2: Positions measured by BPM vs time on the south side (7 o’clock) of the IR
(Red) the north side (8 o’clock) of the IR (Green) and the mean of the two (Black) for
typical two runs in Run5 and Run6. In run5-run175928, the north side measurement
shows a unstable behavior and give an unreliable result. The south side measurement is
good.
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Vernier Scan DAQ
• Activate only GL1p scalers in the DAQ.
• Start rcdaq.
• Call MCR to start steering the magnets on either side of the 

sPHENIX IP to step one of the beams (blue or yellow) across the 
other (Angelika should know the procedure).
• Typically the beam is moved every thirty seconds by a few 

hundred microns. The decrease and subsequent increase in the 
rates in the MBD can be monitored by the scaler display.
• Once scan is completed (typically 5 minutes), MCR supposed to 

give a call to 1008.
• Stop rcdaq. Make an entry to cold-QCD channel (Time, Run#).



Data to be provided from MCR
• Beam Position Monitor (BPM) information (how do we 

synchronized with sPHENIX data needs to be sorted out) for 
the beam position during the scan.
• Wall Current Monitor (WCM) and the Direct Current Current 

Trans- former (DCCT) for the beam current information.



Analysis
• Nb,Ny : From WCM
• sH, sV : From Gaussian 

fitting for each bunch
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Figure 4: Comparison of peak rates of the horizontal scan (RmaxH) and the vertical scan
(RmaxV ) after the peak-rate and beam-current corrections: correlation (left) and ratio
(right) of two typical runs in Run5 and Run6. Top: Run5 run175928, Bottom: Run6 run
200257.

a global uncerntainty as shown in Section 5.

4.2 Luminosity calculation

The machine luminosity was calculated by:

(Lmachine)i =
fbeam

2π(σH)i(σV )i

(Nb · Ny)i, (5)

for each crossing (instead of eq (2)) with Nb ·Ny obtained by WCM measurement and σH

and σV obtained by the Gaussian fitting in each crossing. Figure 5 shows average peak
rate of the horizontal scan and vertical scan after the peak-rate and the beam-current
corrections, compared with the machine luminosity of each crossing. Figure 6 shows
correlation of these two values.
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Figure 3: Gaussian (+ constant) fitting of transverse profiles of the beam overlap in each
bunch crossing by the horizontal (left) and vertical (right) scans.
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