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Humidity Quenching
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important for space-based
observation such as EUSO.
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Quenching parameters

From photon yield
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ll. Experiments
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F. Albugues, et al.
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Results (Albugues et al.)
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S.V.Pancheshnyi et al.
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“ig. 1. Experimental setup.
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Fig. 3. Pressure dependence of observed lifetime of the levels
N> (C3I1,,v = 0) and N, (C3II,, v = 1) in various mixtures.
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Morozov et al.
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Fig. 5. Pressure dependence of the decay rate of the molecular
nitrogen state C *I1, (i = 0) in nitrogen water-vapour mix-
tures. Round and triangular dots show the results for mixtures
with 30 hPa and 15 hPa nitrogen pressure, respectively. Linear
fits (solid lines) as well as 4 and B parameter values are also

shown.
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Results (Morozov et al.)
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Fig. 6. Pressure dependence of the decay rate of the molecular
nitrogen state C *IT, (r = 1) in nitrogen—water vapour mix-
tures. The nitrogen pressure is 15 hPa. Linear fits (solid lines)
as well as 4 and B parameter values are also shown.
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Results (AirLight)
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MACFLY
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Results (AIRFLY)
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Results (AIRFLY)

2P(0,0)  2P(0,1)  2P(0,2)  2P(0,3)

P',o [NPa]  1.28+0.09  1.3%0.1 1.4%0.1 1.50.2
2P(1,0)  2P(1,1)  2P(1,2)  2P(1,3)
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2P(2,0)  2P2,1)  2P(2,2)  2P(2,3)
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p’'[hPa] (from yield)
p’[hPa] (from lifetime)

p’[hPa] (from yield)
p’[hPa] (from lifetime)
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Summary of Humidity Quenching

P,0lhPa]

2P(0,v)
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(2,v)

1N(O,v)

Albugues(t) Pancheshnyi(t Morozov(t)

3.16
2.72
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2.55
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Summary of Humidity Quenching(2)
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lll. Application to UHECR
observation
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Effect of Errorinp’,,,,
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Humidity effect in TA atmosphere

- Fluorescence yield in TA atmosphere in July
decreases by 3-6% compared to dry air
(Ukai, master thesis (Yamanashi U.) 2010)
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Influence on reconstruction(1)

Fig. 3. Difference in recon-
structed energy and N.,.. iIn
dependence the vertical height
of the shower maximum (F —
10t ev).
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Influence on reconstruction(2)

5E = (E-E)/E OF = (E-E)/E
B 7 . Molbidehn 2 MXnax= Xmax Xmax [ Fe 107 eV, 8= 30" g; AXmax = X max~ Xmax
16—~ T \ B te= " T T > 1A
147__&]*,:,,",[&#,;, . - E; 14:_--&,\&'?&:‘,23”;;\ : ;‘i
r —10.8 C —0.8
12 e § 1 - dOE =6.1% 12l 1 - OE = 4.3%
ol roun Toe MXpax=10g:cm?  © % L AX =8 g-em?
F 1* 10— Ground s max . © g-CM
8 ] 8: ]
B —0.4 C ]
6— . L —0.4
. —GH 1 8- GH .
r —0.2 e _ 00 A= 4 0
2l - GHIg Y ze Y - . s iGH Zg, YA/ Tg YA — 0.2 —
0: L1 1 ‘ I | 11 1 | L1 1 | 11 1 | 111 | 11 | | Iio 2__ 7 e 30
b 200 400 600 800 1000 1200 1400 1600 C | | | | | N
Slant Depth [g cm?] Uy —"200 400 600 800 1000 1200 1400 1600 °
Slant Depth [g cm?]
oE = (E-E)E
_ — o g,{ = ! -
163__ _______________ E‘ZQ“‘QG"’ 976&1 > AXmax X max Xmax
= N T T T —— SN
E =g YIARY re YNA B
14F 1 ==
- —0.8 E
12[ 1 OE = 0.5%
5 - -2
10— —0.6 |Axmax| <1 g-cm
8- 7
L —0.4 5
i3 : J. R. Vazquez+(7t AFW, 2010)
C —GH b
afF |
C —0.2 (O
o wes GH e, Y34 1 Te, YA i e - 60
U: 11 | | 11 | ‘ 11 | ‘ L1 Il ‘ 11 | ‘ Il L1 ‘ Il 1 _U
D 200 400 600 80O 1000 1200 1400 1600

Slant Depth [g cm?] p. 12-14, 2011) N.SAKAKI (Aoyama Gakuin

u U.)
— —— e =




Summary

Parameters for humidity quenching (p’,,5) have been
measured for 14 lines so far. But the difference among
experiments is still large (factor ~ 2).

should be improved!

This difference in p’,,,, causes ~10% difference in
fluorescence yield on ground.

Reconstructed UHECR energy may be underestimated by
~6%(@10"%eV) developed near ground for Auger case. Xmax
may be shifted upward by several g/cm2.

To be checked
Is o4,o really constant with temperature?
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Thank you!

8th Air Fluorescence Workshop@Karlsruhe (Sep. 12-14, 2011) N.SAKAKI (Aoyama Gakuin




References

. F.Albugues et al., J. Chem. Phys. 61 (1974) 2695
. H.Brunet, PhD thesis (1973)
S.V.Pancheshnyi et al.

. S.V. Pancheshnyi et al., Chm. Phys. 262 (2000) 349

. S.V. Pancheshnyi et al., Chem. Phys. Lett. 294 (1998) 523
Morozov et al.

. A. Morozov et al., Eur. Phys. J. D 33 (2005) 207
AirLight

. T. Waldenmaier et al., Nucl. Instr. Meth. A597 (2008) 67

. T. Waldenmaier, PhD thesis (2006) FZKA7209
MACFLY

. P. Colin et al., Astropart. Phys. 27 (2007) 317
. P. Colin, PhD thesis (2005)
AIRFLY

. M. Ave et al., Nucl. Instr. Meth. A597 (2008) 50

. M. Bohacova, presentation at 6" Air Fluorescence Workshop (L’aquila) (2009)

Nagano & Sakaki

. N. Sakaki et al., Nucl. Instr. Meth. A597 (2008) 88
. N. Sakaki et al., Proc. 32" |CRC (Beijing) (2011)

8th Air Fluorescence Workshop@Karlsruhe (Sep. 12-14, 2011) N.SAKAKI (Aoyama Gakuin

u.)

e —— - - —r—




