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Pierre Auger Observatory
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Pierre Auger Observatory

* Auger Fluorescence Detector
— absolute Calibration
« drum (light source with
known intensity)
* very complex

— relative Calibration
« compare signal of PMTs
« 2X per night

Source C

Tyvek reflector _+Source A

with diffuser
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Motivation

* Auger Fluorescence Detector (FD) -Calibration done by
illuminating the whole camera

* Insensitive to effects:
— mis-cablings
— cross-talk
— reflective effects

— other effects, like cumulative effects
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Pixel-by-Pixel

« Shoot with focused light spot at single PMTs
« Target on:

— different positions on cathode-surface

— Mercedes collectors

PMTs of FD-Camera

|
20x22 PMTs
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Mirror Unit

 two mirrors, one for displacement
in X- one for y-axis

 analog steering of mirrors by
Input voltage to driver board

« angular displacement proportional
to input voltage
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Hardware: Light-Source

steering mirrors

collimator lens

2m fiber - cnu;lz;ling
the light to the
collimator lens

UV and Blue
LEDs m_-:tu_nted !

o,

L |

photodiode § |

. 375nm LED

08.10.2010

UV and blue LED (blue for
adjustment)

photo diode to measure intensity
collimator lens to get small spot
light source driver board

— control shot parameter
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Steering board

« communicates with Laptop via USB
e communicates with light-source driver-board via 1°C

« provides voltage for
mirror-unit according

to an DAC-count value
to target at a
specific position
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Measurement Set-up

« Set-up November 2009
« Mount on camera-frame

 Mirror-unit in front of mirror
center
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Measurement Set-up 2

e setup March 2010
* new Frame — Mirror unit mounted beside Cal A
.+ new UV-reflective mirrors
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Alignment

« alignment is preciser than calibrating by hand before measurement
« convert DA counts input of mirror unit to shot position on camera
e calculate PMT position

X .Y inview of mirror-unit

rad rad

« shot-coordinates XDAC ,YDAC are known

'

_Achsegeannee »
yAchsesy -

x-Achse[DAC]
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« compare Pixel-by-Pixel

scan with Cal A gain
measurement

* good correlation, but

CalA
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strange drop-off on the
right caused by scanner
(... see later)

Korrelationsfaktor 0.68825
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 first test, shoot on small area of camera with small step size
HEAT #2 x10°

total charge

2100

2050

2000

1950

1900

18510850 1900 1950 2000 2050 2100 2150 2200

x-axis in DAC




abieys |m0]

x10°

|
1
LL

-_.._._.._
ﬂ
e i
: ﬂmﬂiﬂ”ﬂ.? # .l_ ¥
g o |
.w#wf.h .:_._. i_“
T, 1 .._
.I..'L: n. __n
n_m_.

x-axis in DAC

1500 2000 2500 3000 3500 4000

1000

result of full camera-scan




Inhomogeneity
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Reflections

* sum up charge in hottest pixel + nelghbor PMTS (Spot)
 reflections = total charge — spot [

- arrow points from shot pixel to
hottest pixel outside spot
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Relative Reflection
Region > 0.1:

— G

Fit parameter: Entries 40

Mean 0.197 Mean 0.203

Sigma 0.074 RMS 0.044
20% Reflection

0.3 0.35 0.4
relative charge in reflection
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Inhomogeneity of reflections
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Reflection seems to depend on PMT-surface position
scattering from inside-out or Mercedes structure?
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Summary and Outlook

» Pixel-by-Pixel Calibration works and provides useful data
« found mis-cablings in 5 telescopes

« promising for calibration

« study of PMT and camera inhomogeneities

 PMT-surface reflections are ca . 20% and point from the
camera-center radial out
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Alignment

« alignment is used to convert
DAC-Input of mirror-unit to
shot-position on camera

« calculate PMT position

X Y in view of mirror-unit

rad >  rad

« Shot-coordinates XDAC Y

are known
o fit-function:

DAC

s+ Y-Achse[DAC

,'\\\ . T
_Achséseans v
| xAc I~ )

—

| X-Achs rad]'

|

\

x-Achse[DAC]

Xpe=X,ya,sin(x)=Y, ,-a, sin(x)+b +Y, -a, sin(p)

Y pic =X, a,sin (x)—=Y, ,-a -cos (x)+b,

a,a slope; b, by axis intercept; a rotation angle of mirror-unit

B difference of angle between both mirros to right angle
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Reflections
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Charge in Spot without hottest Pixel

Astroteilchenschule 2010 - Lukas Niemietz

charge in reflection

26



	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26

