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Data
• Run#40562
• April 27, 2024 14:40 ~ 15:25?
• Trigger : ~450Hz @ ZDCNS Coincidence (after ZDC HV and

threshould tune).
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SMD ADC spectra
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↑North SMD ADC spectra of 
Run#24787 from Au+Au @ Run23. 
Signal peaks are visible together 
with pedestal. This is because of 
shower caused by multiple 
neutrons which illuminates more 
paddles. 

↑North SMD ADC spectra of Run#40652 from p+p @ Run24. Pedestal dominates the entries and signal 
peaks are invisible with linear vertical scale. This is because number of paddles fired by single neutrons are 
typically 2 or 3 and rest of paddles are just observing pedestals. Need to change the vertical scale to be log.

vertical axis is 
changed to  
be log scale
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SMD ADC spectra

vertical axis is 
changed to  
be log scale

5.4. CALIBRATION 70

x0 is ADC value of pedestal peak. Fig. 5.5 shows fitting for gain matching.
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Figure 5.5: Eq. 5.2 fitting result of a strip.

We assumed wnarrow (/ wwide my
¯
) is proportional to the gain of each strip

within all vertical (horizontal) strips. The SMD charge of each strip is then

calculated as

E(i) = (ADC� pedestal)
1

wnarrow
. (5.3)

II

Gain matching between Run-08 and Run-15

Figure 5.6 shows the x-distributions depending on the SMD threshold cut.

Di↵erent threshold gives di↵erent x-distribution. The gain matching between

the Run-08 and Run-15 is required in order to apply the same physical SMD

threshold value. As shown in the Fig. 5.7, the SMD gain of Run-08 is higher

than that of Run-15. Relative gain between Run-08 and Run-15 are matched

IIThere is a study which compared SMD gain between one from this fitting, and another
from the radiation source calibration during the Run15 maintainance, done for north SMD
vertical strips. The result shows a correlation.

70

M.J.Kim Ph.D Thesis

↑This is how SMD ADC spectrum 
looks like in p+p. Please confirm
if the right plot becomes like
above once vertical axis is give in 
log scale.
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x,y position Reconstruction

True Neutron?
Pedestal?

• Reconstructed x,y distribution 
seem to have two components.

• They look the superposition of 
pure pedestal narrower and true 
neutron peaks. 

• The broader peaks may be the 
true neutrons since it shows 
symmetric in y-direction and left-
right asymmetric in x-direction.

• We should apply pedestal cut on 
SMD ADCs and use only hits 
above the threshould for all SMD
paddles and get rid of 
reconstructed peak by pedestals.

Pedestal threshould
Get rid of 

reconstructed peak 
by pedestal entries 

by taking only above 
threshould hits
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Energy Distribution
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Figure 2: SMD energy distribution

In this figure, we see the energy distribution in the horizontal slabs of the north SMD.
If we take the average of the positions weighted with the deposited energy, we get the
mean position.

might not notice that that particular component is not working properly, and
the data from that detector is unusable.

In this section, I show some plots of the ZDC and SMD online monitor. The
code is available in ref. [1].

The code is part of the POMS framework, and as such, MakeCanvas func-
tions in ZdcMonDraw.C prepare the canvases and Draw functions draw the plots
themselves. These plots have to be filled/computed in ZdcMon.C. Which Draw
function produces which plot is shown in table 3.

3.1 Beam energy monitoring

We have a monitor for south and north beam energy. The upper panels in
figures 3 and 4 show the energy distribution in the north and south ZDC. The
red dashed lines show the allowed region for the maximum of the curve. This is
around 1700-1900 GeV for gold beam, and at 100 GeV for deuterium beam. In
the latter case, we can have only one evaporated neutron, so the energy should
be around 100 GeV, and in the former case, we saw, that the most likely number
of evaporated neutrons is 17-19, so this energy region should be maintained.

3.2 Vertex position monitoring

We have a monitor for the south and north beam position. The left middle panel
in figures 3 and 4 show the vertex position, and the middle right is the same
just for the events where the BBC level 1 trigger fired. The latter, corrected
distribution has a gaussian shape, because if we have an event, where BBC level
1 trigger did not fire, it is very likely, that this was a fake event. Some timing
correction is still missing in figure 4, as the maximum is very far from zero. This

5

X-axis is better be 
paddle ID, instead of 
x-coordinate in [cm]

Each hit entry of each 
SMD paddle 

supposed to be 
weighted by ADC
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Hit Multiplicity

• Somehow the distribution 
is just flat. 

• This is probably because 
hits are counted for every 
events. Each counter has at 
least finite pedestal, thus 
all paddles ends up with 
same entry.

• We should fill the
histogram only when ADC 
value is above threshould.

• The distribution is 
expected to be peaked 
around center.Make an entry only 

when ADC value is 
above threshould. 
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Wave form

I am not sure if the ADC timing is correctly tuned at this moment. 
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