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Update topic

• Update of the expected # of neutrino events of 
INGRID with new tuned flux (10d-tuned-v3.1).

• Update of the neutrino event rate with Run I&II 
data and the Data/MC ratio.

• Update of the beam center with Run I&II data.

Note : We have updated the INGRID 
technical note about these topic.
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Update of expected # of events
• Calculate the expected # with Jnubeam 10d tuned version 

3.1 flux (the latest version provided from beam MC 
group).

• The calculation method is same as previous calculation 
(calculation with 10d tuned version 2).

• Re-weight the energy spectrum of MC with the new 
flux ratio : 10d tuned version 3.1 / nominal 10d.

• Calculate at three beam parameter cases: 

• Average of only RUN I data.

• Average of only RUN II data.

• Average of RUN I&II data.
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Summary of expected # of events 
update

Expected # of events [/
1021POT]

Ratio to 10d-v2

10d-v2 (Run I) 1.45E+07 1.000

10d-v3.1 (Run I) 1.490E+07 1.025

10d-v3.1 (Run II) 1.491E+07 1.025

10d-v3.1 (Run I&II) 1.491E+07 1.025

# of 10d-v2 (Run I&II) increases by 2.5% from # of 10d-v2.

Expected # of events at 14 INGRID modules (horizontal 
and vertical modules)
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Event rate stability at Run I
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(same as last collabo.)
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Event rate stability at Run II
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Update of event rate

Event rate [/1014POT] Data/MC

Run I only 1.562 1.048

Run II only 1.581 1.060

Run I & II 1.577 1.058

• The event rate after the collections (Iron mass, etc) 
at each module at each period (run29~38). 

• The detail is explained in INGRID technical note.

• The collection method is same as previous. 

Updated Data/MC (Run I&II) = 1.058
Previous Data/MC (Run I) = 1.073
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Update of beam center

• Collect the observed # of events at each module 
at each period.

• Update the reconstructed beam center with 
collected # of events.

• The detail is explain in the technical note.

• Add Run II data on stability plot of beam center 
and calculate the average of center.
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Stability of horizontal beam center

5.1 Stability of beam center

Figure 5.2 shows the monthly horizontal center and Fig.5.3 shows the monthly
beam vertical center. We measure the profile center with about 2.4 cm statistical
error for each month. Because the beam tuning was done between RUN34 and
RUN36, the beam direction, especially vertical direction, was changed. The
beam direction is still well controlled within ± 1 mrad.

 / ndf 2!  14.99 / 7
p0        0.6647± -0.4489 

RUN period
RUN29&30

RUN31
RUN32

RUN33
RUN34

RUN36
RUN37

RUN38

Pr
of

ile
 c

en
te

r X
[c

m
]

-30

-20

-10

0

10

20

30

 / ndf 2!  14.99 / 7
p0        0.6647± -0.4489 

measurement
+- 1mrad
average

S

N

Figure 5.2: Horizontal profile center.

5.2 Systematic error

The systematic error is estimated using the toy profile MC simulation in which
the number of events at each module is varied with 3.7%, the systematic error
of the neutrino event rate as discussed in Sec.4.3, from original profile obtained
with real data. The 100’000 profiles are generated and the beam center is recon-
structed with the same method as the data analysis. Figure 5.4 and 5.5 show
the reconstructed x center distribution and y center distribution, respectively.
The RMS is taken as the systematic error. The systematic error of the hori-
zontal center measurement is taken to be 9.2 cm and that of the vertical center
measurement is taken to be 10.4 cm.

The beam center measurements are summarized in Tab.5.1 in which the
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Stability of vertical beam center
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Figure 5.3: Vertical profile center
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Summary of beam center update

Table 5.1: Summary of the beam center measurements by INGRID

Beam center from the INGRID center X center[cm] Y center[cm]
RUN1 + RUN2 -0.4 ± 0.7 ± 9.2 -3.0± 0.7 ± 10.4
RUN1 only 0.4 ± 1.4 ± 9.2 -8.6± 1.5
RUN2 only -0.7± 0.8 ± 10.4 -1.4± 0.8

alignment constant for INGRID vertical module, -1.9 cm, is applied.

Entries  100000

Mean    3.352

RMS     9.193
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Figure 5.4: Reconstructed horizontal center with 100’000 profiles
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Note : the alignment constant for INGRID vertical modules, 
-1.9cm, is applied in this table.

Updated beam center (Run I&II) =
 ( -0.4±0.7(stat.)±9.2(syst.), 

-3.0±0.7(stat.)±10.4(syst.) ) [cm]

Calculate the average of beam center.
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Summary of update

• Data/MC (Run I&II) : 1.057±0.001(stat.)±0.040(syst.)

• Beam center (Run I&II) : 

• Horizontal = -0.4±0.7(stat.)±9.2(syst.) [cm]

• Vertical  = -3.0±0.7(stat.)±10.4(syst.) [cm]

• Direction difference of beam center from expectation 
(Run I&II) :  

• Horizontal = -0.014±0.025(stat.)±0.33(syst.) [mrad]

• Vertical = -0.107±0.025(stat.)±0.37(syst.) [mrad]

122011年6月2日木曜日



Back up
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