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* first each BCM calibration runs was analyzed separately for all the

BCMs
* the gain (and offset) was varying from one calibration run to another

BCM 4A : Global Fit

[ ] [ ]
e then combining all the runs Slope — 15010.512523556665 +/- 3379114008
800000 4 Intercept 456.75553066293566+ /- 678.79474295 -~

e +/ o 10000 4
together a global calibration " + ﬁ i $
was performed ol ﬁﬁ“ ------ ﬂh ------------ ¥
. e + b |
 based on the tension between A e -

different data sets it was

decided that BCM4A (or BCM4C ) NE
current will be used for the analysis: - m




BCM4A/BCM4C Cur'r'em' Vs Run Number' Usmg The Global Frr Par'ams (gam and offse‘r )

Run Numver vs (BCM 4A current / BCM 4C current) BCM Params from Global Fit
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Total Run region were divided into 6 periods depending on this plot
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' BCM 4A
and BCM 4C

mismatch by
~ 2%

both BCM 4A &
BCM4C wrong
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i to know which one is correct : |
{ need a third current monitor to compare with |

i with BCM 1 or BCM 2 not working properly , |
| Unser were used as the third current monitor |

| both BCM 4A & |}
BCM4C wrong |
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' * to determine which of BCM 4A and BCM 4C is correct , it was needed 1
{ to compare with a third current monitor

£ unfortunately we didn't have BCM 1 or BCM 2 working well , so we
. wanted to use Unser as the third current monitor

Lo for that Unser needed to be calibrated
b+ BUT not enough calibration runs were there during the run period

L+ several production runs were selected from whole run period, which
i could be used as the calibration runs (e.g. Run 2518)

|« for each of those runs Unser offset were calculated f
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We know that the Unser
offset drifts over time

As we do not have
enough Unser
Calibration runs over
the whole run period, T
found production runs
which can be used to get
the Unser offset over
time

Fit offset for each

current off period within
a run

The Unser offset does
not vary much within a run

Will take an average of
Unser offsets within a run

I did this for several runs

through our experiment
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Unser Ga
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Run Numver vs Unser Gain

[~

x107° 2 ndf 0.6921/3
Prob 0.8751
pO 0.0002491 + 2.594e-07

- Stable Unser Gain : average gain
is used for the all the runs
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replayed several

runs covering the }

whole run period

for Unser :

of fsets per run
are used and gain
was the average
gain

for BCMs : offset }
and gain are used |}
from the global
fits

shows that both
the BCM4A and
BCM4C have
problems Il
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{» for each of the 6 periods, several production runs with more
- than one off periods were chosen for the local calibration

,.? e Choosing these run

* where mcc prov
heeded

* * also beam canno
‘ currents for bc

o Ttsis very ofte

single run and 1l

» For Unser off peri
(fluctuation)

i+ Unser frequencies

} extrasystematice

(BCM 4A current / BCM 4C current)
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Run Numver vs (BCM 4A current / BCM 4C current) : BCM Params from Global Fit
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Local Calibration using production runs }

}+ for each of the 6 periods, several production runs each with more than one beam of f
 periods were chosen for the local calibration "

 choosing these runs was not an easy task , had to go through all the production runs '
~and were looking for the runs -

* where mcc provided beam with several down time as beam-off periods were
needed

* also beam cannot be very steady during the run as we wanted different
currents for BCM calibration

« Tts is very often possible that we can't find different current values for a single ;
run and then several runs needed to be combined together

'f o for Unser beam off periods and BCM beam on periods extra systematic errors were §
added due to the noise (fluctuation)

§ « for the systematic error - frequencies were histogramed and standard deviation
were used as an extra error
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% Residual Fit Unser Rate (Hz)

Unser Off Period Freq (Hz)
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‘ Run 2518 (production run) used as one of the calibration runs to calibrate :

BCM Rate vs Scaler Time

Run : 2518

{ ] BCM : BCM4A
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BCMA4A frequency(HZ)

% residual(LA)

Frequency vs Unser
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BCMA4C frequency(HZ)

% residual(LA)

. Frequency vs Unser Residual vs Unser Current
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LIS'l' of Gams and Offsets along wu'rh cor'r'espondmg errors for' aII per'lods

(Consnder'mg ’rhe flucfua’non ar'ound mean as error for' fhe BCM on per'lods) |
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(BCM 4A current / BCM 4C current)

1.02

1.01

0.99

0.98

0.97

Parameters used from BCM local calibration

" Run Numver vs (BCM 4A current/ BCM 4C current)
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—}© Though there are some outlier where difference between

~ |} BCM4A and BCMA4C is more than 0.5%

— ~ A normalization uncertainty can be assigned from the |
| fluctuation of the ratio (BCM4a /BCM4C) around 1 !
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Parameters used from BCM global Fit

HMS : 4a/4c current histogram
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10

4a/4c current histogram

Parameters used from BCM local calibration
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Beware of Saturation

mclude the runs in callbr'aﬂon wher'e BCM |s sa'rur'a'rmg :
BCMCurrent VS Unser Rate 2926 |
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Current Error : Gain and Offset
errors were propagated to current

Gain & Offset are anti-correlated

~ Ibem = (Von - Voff) / gain

0 (AIbem)? = (OLbem / dVofs)? / (Avof)?2 + (8Ibem/ 8gain)? / (Again)?
+ 2 (0Ibem/ OVotf) (0Ibem / Bgain)@

o (ATbem)? = (Avoit / gain)? + (Toem)? . (Again / gain)2 + 2. Ipem ! COV{off , gain})/ gain?

> Percent Error = (AIbem / Ibem ) X 100.00




Current Error : BCMA4A : P1

percent error(lLA)
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Current Error : BCMA4C : P1

percent error(lLA)
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start with a set of BCM parameters analyzing the most recent BCM run
before taking data

monitor online the BCM current ratio’s while taking data
as soon as there is any considerable (2% is huge for the precision experiment
like F2 |) disagreement between two BCMs try to take more BCM calibration

run

for precision experiments like f2 , ~2% difference in current (using BCM
global fit ) between two BCMs is NOT desirable

so when global fit failed, local BCM calibrations were done with real
production runs for all different 6 periods separately

_’ after local calibration BCM4A and BCM4C agreed within a ~0.5% level for
i current
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(BCM 4A current / BCM 4C current)
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BCMA4C current vs (BCM 4A current / BCM 4C current)
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i~ Very few ﬁroducﬁon runs below average current | .
' of 30 pA or above average current of 70 pA
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