inner barrel cosmic ray data
analysis



Data taking

e FADC data

acquisition system.

(125MHz)
e Cosmic counter
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Cosmic counter
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Cosmic counter data

* Take logic signal after
discrimination
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* Selection condition
— Peak
* Logic signal
— Integrated ADC / peak
 Stability of pulse shape

— Coincidence with the
other side PMT
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data selection

e Event selection mechanism

— Upstream cosmic counter && downstream cosmic
counter which have same beam direction position
coincidence signal



IB event Selectlon

IntegratedADC / Peak vs TIME

Selection condition
— Time
* Delay timing
— Integrated ADC / peak
 Stability of pulse shape
 Peak distribution

— After selecting, reduced
Zero events.

— Landau distribution

— Each distribution along
position of 4 cosmic
counters
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hit positions @ cosmic counter

* Hit position
distribution

— Downside cosmic
counter
* Require 2 inner
barrel hit condition

— ModID8 &&
ModID24
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Cosmic ray tracking
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e Cosmic ray track from two cosmic counters
* Only 2hit event in inner barrel.

e Reconstructed cosmic ray position on boundary of
inner barrel



Fit Function

— Landau-gaussian

convolution

distribution.

* Path length

normalization

— ADC normalization
with regard to
path length of

cosmic ray

ADC spectra
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Attenuation

Hevents .
00— — TrigNo==0
= — TrigNo==1
. . 350 — : TrngOTZ
* Fit function - —Tghor
— Effective i3
exponential 3
function (empirical) 3
L . OE ) . i Mook om e
Only 4 data point e e
. : EAK
— For each cosmic bt w7
N p 380.6 + 7.64
counter T SRy

700}—

p[0]*exp(z / (p[1] >P[2]*Z))

600}

500}

400

PRI S (S SR S SR N SR ST S S N S S S S S S S "
500 1000 1500 2000 2500

Beam direction z [mm]

| | | |




Timing resolution
IBTDIF Mod : 8/ Mod2: 24 / Trigo : 2
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Timing resolution 2
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e 1) Upside cosmic counter —inner barrel

* 2) Inner barrel — Downside cosmic counter
e 3) Upside cosmic counter — Downside cosmic counter

— Inner barrel timing resolution : 0.3301 [ns]




result

* Check MIP for possible module
— PMT broken modules : 4,9, 12, 15
— Need to arrange HV for gain matching

e Check attenuation effect

* Get timing resolution @ MIP
— 0.33ns
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Trigger PMT assignment
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Inner barrel PMT assignment

0~31 : Downstream PMT
32763 : Upstream PMT

36, 41, 44, 47 PMTs are broken
Crate0~3
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e Peak distribution (x-axis : peak, y-axis : # events )
e Ch12, ch13 have wired distribution,
— Just select peak which has smaller value.

1
2500

1 1
aT00 Beog

1 1l 1 1
BIO0 TLUD0 12000 4000



ETE T— -
30 2ol
roa . =
s o E
250 250
220 20

40 >
»0 E -
=

ATOo

= 250 - - -
a0 - - C 2o -
20 - c. = 3 E
2o 2cof 2c0f-. - 2o

e g = = =
ol = - eob
3 = -

s=E = =

s = s 250
o - (PR
o : a5 7 320 30 0
3 f—
o s 3
250 250

250

0o

350 _ _"un? e
o [P— 50
3 - o -
= = o 5
2s0f . 250
P = L ~ 220
Er] =
ol .
1 1
TIUO0 TATO0 of

[y

RAARIRARES RARAN LARRN LARRIRARE}

TTT

e Peak vs IntADC( x-axis : peak, y-axis : IntADC)
 Same peak with different ADC -> # of signal?
 Same ADC with different peak -> ??



» X-axis : adc, y-axis : adc/peak
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IB event selection (chO)
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TDIF distribution ( after correction )

Inner barrel data
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PMT 36, 41, 44, 47 are broken



ADC spectrum
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For each trigger position (attenuation)
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Attenuation check, curve
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Mult hit
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