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Vernier scan

« Machine luminosity is defined as
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* 0, 0, are the effective beam width derived from vernier scan.

e MBD cross section is defined as
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Result of measurement

cm)[H:

in Au-Au collision — o

rate (|z|<20

« The machine luminosity is 3.6 mb~1s~1.

« MBD cross section is 7.1 barn. anf

« Beam width of each direction is
0.174 mm¢(horizontal), 0.291 mm{(vertical).

« Beam set position is used. f oo

 Corrections which are applied are e
z-vertex cut (|z| <200 cm), DCCT, emittance. 3




Result of measurement
in Au-Au collision

« The machine luminosity is 3.67 mb~1s~1.
« Z/DC cross section is 12.8 barn.

« Beam width of each direction is

0.172 mm¢(horizontal), 0.287 mm{(vertical).

« Beam set position is used.

« Corrections which are applied are
DCCT, emittance.
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Comparison with Phenix
measurement

e This result 7.1 barn is similar to
Phenix result 6.5 barn.

 Phenix’s one is applied some other
correction, like vertex cut.

 These fit may need double
gaussian fit, as Phenix did for ZDC
vernier scan.
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Figure 1: The signal from the PHENIX experiment ZDCs fitted with a 1-Gauss and a 2-Gauss
fit function. The 2-Gauss fit function in this case is favored by about a factor 10 in x?/ndf. This
fill was selected for demonstration purpose only.



‘he unique iIssues
n Au-Au collision

Run 54733 has a lot of background noise of
charged particles.

There're peaks in z=*250 cm (~10% of hit in
head-on).

It remained even with a big beam
displacement.

They’re should be removed when calculating
beam width.

This background makes it difficult to estimate
the effect of accidental coincidence and
pileup effect.

That will increase error at the end.

total z vertex distribution x

Fle Edit View Oplions Tools Help

total z vertex distribution

B x10° total_hist
g 1400 — Entries 1.675386e+07
8 B Mean 15.27
8 — Std Dev 151.1
-] 1200._._
[=]
i< -
Q 1000—
= .
800—
600|—
400— H“L
200(— rr/f
L 1 L |1\1?-|_|(_l_—_JJI/JJ | L | 1 1 | L 1 | 1 | L | L 1 1 1 L 1
B0 ~200 100 0 100 200 300
z vertex position [cm)
cl :H
B EM Yew COpbons Jools Halp
horizontal beam displacement 1.045710
_ <10’ [ hists |
5 r Entries 466088
§ 100 Mean 18.5
B Std Dav 244.7
3
g\- P
g 80— |
=
-
Eo -
40
.
20
Ln
i .MH"-J_,.__ PR . " I T— e L
%50 200 100 0 100 200 300

2 verlex position [cm]



. x10° SPHENIX Internal
N Lt L
= 1.6F -
Q - |
Scale up from event R
5 N Fit width:‘O.éﬁgé;" i 0.000018 mm :
% 1 2 I Fit offset: 7921.19252 + 8.34144 ]
= ~  Reduced ¥?: 3517.03181 7
base data ;1 f
= N _
2 o0.8f -
= C ]
o 06__ -]
2 - ]
o 04f =
e Since z vertex cut is mandatory, scale up from S o02F E
event is needed. ok e ]
-1 -0.5 0 0.5 1
« The consistency of event base and raw scaler was Set position (X scan) [mm]
checked with p-p data.
— o r—
« From raw (Cheng Wei): o, = 0.2698 mm R el
« From scaled : 0, = 0.2699 mm : "

| L 1 1
-0.5 0 0.5
beam displacement (horizontal)[L]



Corrections

« Applied
Background cut with z vertex

DCCT
- mittance

* Not applied
Multiple collision/Accidental coincidence
Correction of z vertex detection efficiency with ZDC



File Edit View Options Tools

total z vertex distribution

Corrections:
Sackground cut -

MBD

e There are z vertex peaks around |z|=250 cm.
 That doesn’t show up when we take

coincidence with ZDCN&S, that means they
are charged particles. -
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Corrections:
Background cut "7
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Corrections: DCCT

e DCCT measure the number of
particles N in each ring.

e This correction is calculated as
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Corrections:

-mittance

The emittance o increases especially

after beam injection.

This measurement was done soon

after injection, so it is needed to apply
the emittance correction.
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From CAD, this correction is described
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Multiple collision/Accidental coincidence

 These are not applied to the result by now.

« Current equations that correct pileup effect and accidental
coincidence premise no background.

e [t seems impossible to subtract triggers which were from
background, especially in MBD N trigger and MBD S trigger
individually.



Multiple collision

[t may be still possible to give the upper limit of pileup effect.

* Assuming that all MBD N and S trigger were fired by true
collision, we get the maximum range of multiple collision
correction.
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e The maximum correction would increase the collision rate
~1% (head-on).



Accidental coincidence

« High MBD N and MBD S rate relative to MBD NS will provide a
ot of accidental coincidence that should be removed.

 From the z-vertex distribution with displacement 1 mm, there
seems few events that have |z|<200 cm that caused by
background.

« ko = NSI\:NNS ~0.3in pp run. (consistence with Phenix result)
NS

o kg = NSI\;NNS~3.5 in AuAu run. (Almost same value as ZDC in pp)
NS



Accidental coincidence

 From the z-vertex distribution with displacement 1 mm, there
seems few events that have |z|<200 cm that caused by
background.

 I'm still thinking how to get the upper limit of accidental
coincidence.

e For reference, the accidental coincidence correction that
assumes that all trigger ware fired by collision event would
reduce the collision rate ~5% (head-on).



/DC z-vertex
reconstruction

| tried ZDC z-vertex reconstruction
with landau fit. (Same as pp)

 Maybe by the poor time resolution,

the fit affected by the initial value.

e And somehow ZDC z vertex
distribution is more centered
compared to MBD’s one.

e That seems useless.
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Set position vs Beam

Position Monitor (BPM)
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e Set position is used for pp run since BPM was
unreliable for proton beam which had low current.

« That should be more reliable with Au beam.

« But there's a big difference in the beam width
using set position or BPM in this measurement.
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Summary

[T we take Au-Au vernier scan again, that must be done
around the beam dump.

« Background of charged particles increases the error.
« /DC vertex reconstruction seems not good.

« But tlhe current result is not far away from previous Phenix
result.

« Especially for vertical fit, it may be needed to use double
gaussian fit.

 There are huge gap between set position and BPM.
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