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Ingredients for a common fluorescence description
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Possible strategies

„fluorescence community“-
point of view

• Understand almost all underlying
processes

• Find best physical values for
1. Absolute calibrated yield
2. Pressure dependence
3. Temperature-dependent

collisional cross sections
4. Humidity quenching
5. Spectrally resolved intensities

• Find an average value for all items
AND / OR
provide all ingredients by individual 
experiments

„cosmic ray community“-
point of view

• A convincing, commonly accepted
fluorescence description is needed for
comparison of CR observations and
fluorescence experiments

• Have reasonable estimate as
intermediate solution for
 Absolute calibrated yield
 Pressure dependence
 Temperature-dependent collisional

cross sections
 Humidity quenching
 Spectrally resolved intensities
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In about 1 year? Can be defined today!
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Proposal of a reference 
fluorescence yield for comparing 

cosmic ray experiments
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1. Absolute yield – suggestion A
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1. Absolute yield – suggestion A
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1. Absolute yield – suggestion B
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1. Absolute yield – suggestion B
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2. Pressure Dependence – suggestion A
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2. Pressure Dependence – suggestion A
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2. Pressure 
Dependence
– suggestion B
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2. Pressure 
Dependence
– suggestion B
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3. Temperature-dependent collsional cross    
sections – suggestion A
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3. Temperature-dependent collsional cross    
sections – suggestion A
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3. Temperature-dependent collsional cross    
sections – suggestion B
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3. Temperature-dependent collsional cross    
sections – suggestion B
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3. Temperature-dependent collsional cross    
sections – summary
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4. Humidity quenching – suggestion
average of these two sets of measurements

Photon yield lifetime

2P(0,0) 2P(0,1) 2P(0,2) 2P(1,0) 2P(1,4)
p’[hPa] (from yield) 1.36±0.07 1.23±0.12 2.08±0.34 2.23±0.54 1.30±0.29
p’[hPa] (from lifetime) 1.68±0.13 1.83±0.18 2.01±0.27 2.38±0.35 2.26±0.41

2P(2,2) 2P(2,4) 1N(0,0) 1N(0,1)
p’[hPa] (from yield) 1.95±0.49 1.62±0.28 0.40±0.04 0.53±0.07
p’[hPa] (from lifetime) 2.88±0.39 1.59±0.2 0.42±0.03 0.89±0.07

Results (Nagano & Sakaki)
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5. Spectral resolved intensities – suggestion A

200 400 600 800 1000

0

10000

20000

30000

40000

50000

60000

70000

In
te

ns
ity

 (nm)

A. Ulrich et al., Air Fluorescence, Karlsruhe 2011

e-beam, 5µA

Pure nitrogen, 800mbar

Of course, a spectrum in 
air has to be use.
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5. Spectral resolved intensities – suggestion A

200 400 600 800 1000

0

10000

20000

30000

40000

50000

60000

70000

In
te

ns
ity

 (nm)

A. Ulrich et al., Air Fluorescence, Karlsruhe 2011

e-beam, 5µA

Pure nitrogen, 800mbar



23 14. September 2011

5. Spectral resolved intensities – suggestion B
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5. Spectral resolved intensities – suggestion B
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5. Spectral resolved intensities – summary
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An open discussion started........

and the main aspects of it can be read at the next slide
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Short time scale:
The aim should be to define a reference
A reasonable reference fluorescence description has good chances to be
used at the cosmic ray experiment, at least at Pierre Auger Observatory, 
Telescope Array and JEM-EUSO

Longer time scale:
The aim should be to find the best physical description

Build averages for relevant parameters for a reference where possible
Building averages for all parameters is partly not feasible or sometimes
would be physically wrong
Try to address 4 out of the 5 items from slides 3 and 4, so excluding the
absolute value of the fluorescence yield
Some of the presented suggestions could be acceptable to all participants
One should not forget older investigations and their results like Bunner, 
Davidson & O‘Neil, …
Try to get all PIs of the fluorescence experiments together for about 1 week
to investigate the experimental systematics in order to evaluate a solution
for averaging absolute fluorescence yield values

Comments during Discussion
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Build a small committee with representatives of all experiments
Produce a draft / suggestion for a reference fluorescence description which
is physically meaningful, and acceptable to all
Suggestions for committee members will be solicited by the chair of the
committee (B. Keilhauer)
Circulate the draft in the community as fast as possible
After iteration: Preparation of common publication in a dedicated journal
with a comparison and discussion of all fluorescence yield data

Final action items


