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<RCDAQ>Transition to 
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RCDAQ is under development. 
No estimate when prdf
becomes available, while data 
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analysis code in non-Fun4all 
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Expert GUI Design in 1008
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FELIX Rack Layout
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Felix

• This period, data are taken by each 
felix servers individually.

• How to analyze these data?
• It is not efficient to analyze data by 

installing our analysis packages to 
each individual servers.

Not available
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Data-5

Data-4

Data-0

Data-1
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(Transition Period 4/26~?)
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inttdaq

Felix

scp

analysis

SQL DB

• Mounting inttX server discs to inttdaq
was dismissed by Martin

• Scp data to inttdaq is quick and dirty 
solution

Not available

• 300MB/16 ROCs of data
• 1TB local disc space approaching full
• Back up in Genkiʼs 2TB hard disk in 

progress.
• We may be able to survive like this 

until beam data taking.



INTT DAQ & SC Schematics
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Requested to setup INTT 
database to Martin. We 
better patiently wait until 
intt-rcdaq is launched.



Bottom line
• Raul is working on felix servers and rcdaq. No estimate for 

when prdf becomes available
• Started walk around temporary solution to keep 

developing software in Fun4All framework without waiting 
for prdf data becomes available.
• The first collision may occur in 2 to 3 weeks. We have to

be ready to develop the software necessary to time in
and other health checks by then.
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If not time in, data is just junk…
If hot channels are not masked, even healthy data may be compromised…
We need to develop software in advance and train ourselves how to handle properly 

6.2. Hit Efficiency

Multi-layer tracking detectors require a large intrinsic hit efficiency
in each sensor, that is, a high probability that a particle of interest will
produce a measured signal when traversing an active sensor layer.
To evaluate this efficiency in the FVTX, charged particle tracks which
are identified by hits in three of the FVTX stations are projected to
the fourth station. A hit cluster in the fourth station at the projected
position is assumed to be due to the charged track, which is a good
assumption for the low occupancy pþp events used in this study.

The probability of finding a hit at the projected spot in station
2 using tracks identified by hits in stations 0, 1, and 3 is shown in
Fig. 33, as a function of the angle ϕ around the disk, using data
recorded during the 2013 RHIC pþp run. The extracted efficiencies
shown in this plot include the intrinsic efficiency of the detectors as
well as any efficiency loss due to dead channels, chips, or DAQ
channels. The peak efficiencies are above 95% indicating that the
intrinsic efficiency of the detector is quite high. The area near ϕ¼901
in the North arm has a low hit efficiency due to a broken component
on a ROC board, which prevented several wedges from being read out.
However, the overall live area during the 2013 run was greater
than 95%.

6.3. Alignment and residuals

Misalignment of the silicon wedges relative to each other and
multiple scattering of particles as they pass through the FVTX
sensor material will have a detrimental effect on the ultimate
tracking resolution of the detector. The internal detector alignment
was performed using data taken with the PHENIX magnets turned
off, so all charged particles travel in straight lines. The MILLEPEDE-
II [22] package was used to internally align all detector elements.

After detector alignment was performed, the FVTX single hit
resolution was determined with straight-line tracks found in the
FVTX, matched with tracks found in the muon spectrometer, from
pþp collisions recorded with the PHENIX magnets turned off.
These tracks typically have a total momentum p 43 GeV=c. After
finding tracks with hits in three FVTX stations, the track residual
for the fourth station is found by calculating the distance between
the track projection and the center of the nearest FVTX hit cluster
in that station. The width of this track residual distribution is
determined by the hit position resolution in each station and the
distance between tracking layers. To find the single-particle hit
position resolution for a single station, a correction is applied to
the track residuals, which was determined from linear regression
assuming a common single-particle hit position resolution in the

three stations used to find the track and a common distance
between the stations. The scaled track residuals, which represent
the single-particle hit position resolution, are shown in Fig. 34 for
the innermost tracking station in the north and south arms. The
position resolution for each of the eight stations varies between 24
and 28 μm, which is within the design parameters.

6.4. Electronic noise

The FPHX chip was designed to have a relatively low noise of
#500 electrons when wire bonded to the actual FVTX sensor (see
Section 3.2). The electronic noise in the detector is monitored
periodically using the calibration system. During calibration, groups
of 10 signal pulses of a given height are sent to an injection capacitor
at the front-end of the read-out chip, while the signal height is
scanned across the discriminator threshold. The noise level is char-
acterized by the broadening of the hit efficiency threshold as shown in
Fig. 35. A normal cumulative distribution function is used to fit the
data. The noise level is parametrized by the width, s, of the fit
function.

A histogram of the noise level for all operating channels is shown
in Fig. 36. The average electronic noise level is between 350 and 380
electrons, which is significantly lower than the nominal discriminator
threshold of #2500 electrons. This level of electronic noise is well
within design parameters of the FPHX chip and read-out system.

7. Summary and conclusion

This paper presents a comprehensive report on the design,
construction, and operation of a Forward Silicon Vertex Detector,
the FVTX, for the PHENIX experiment at RHIC. The detector
consists of four layers of silicon mini-strip sensors at forward
and backward rapidity, and enhances the capabilities of the
existing PHENIX muon arms by providing precision tracking of
charged particles before they interact in the hadron absorber. It
was first installed and operated at PHENIX prior to the 2012
RHIC run.

The detector active area covers the full azimuthal angle over the
forward rapidity range 1:2o jηjo2:2. Each individual silicon sensor is
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Fig. 33. Hit efficiency for FVTX station 2 as a function of ϕ.
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Data Flow for INTT clustering in real data
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Are these separate program or 
combined one program?

Are these Martinʼs decorder
and RootTree generator 

separate program or combined 
one program?
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Root tree developer?
❖ For FVTX, the raw information are packet ID, chip ID and channel in chip, i.e. direct output from 

unpacker , which can be mapped to strip_z and ladder IDs (from Jing Huang). 

❖ We can do things in the same way, i.e. 
• Raul pack , e.g. chip ID and channel ID, into the raw data. 
• Unpacker unpack the raw data into, e.g. chip ID and channel ID
• Code to map, e.g. chip ID and channel ID, into the variables needed for offline reconstruction. 

according to the already established numbering convention in the reco software: 
o layer: layer index 0-3, i.e. 4 layers
o ladder_phi: ladder index in each layer (0-11)@B0L0, (0-11)@B0L1, (0-15)@B1L0, (0-15)@B1L1
o ladder_z: sensor index in each ladder 0-4, i.e. 4 sensors: 
o type-B(idx:1) == type-A(idx:0) == (origin) == type-A(idx:2) == type-B(idx:3)
o strip_z: strip index along Z in each sensor, i.e. (0-7), (0-4), (0-7), (0-4)
o strip_phi: strip index along phi in each sensor, i.e. (0-255)

❖ Joseph contacted Martin (on vacation till 07/04). He is now trying to figure out the spatial location of 
each channel to prepare for the mapping using Fun4all. 

Weiʼs unpaker slide 2022/6/30  

This is unique to physics data, 
and not necessarily applied to 
calibration data, right? I donʼt 

see the point to have z,y,z
coordinate for calibration data. 
The calibration RootTree sticks 
with present Genkiʼs RootTree

like format, I guess.


