Recommended Nomenclature
Updates Kneeded by the High Energy
Astroparticle Physics Community

Melissa, ISAPP 2025
June 18, 2025



. . - 10*
The All-Particle Cosmic Ray % o, R —
S peCtru m ":" 10_1 ;__ %‘a <« (1 particle per m*~second)
[res o &
Excellent plot 0L 't
E &
S-tier 167 e,
= ¢
il &
] ~10[ °¢
Absolutely essential ol kT -
16"°L \‘/
We love it, we love to see it! - "X
16" | X
10—19::
2L
z Ankle /
162k (1 particle par km*=year)
10'25::
ITTT T IR RTTTT| BATERTITT MR RUTTT| WA RTIT SERTTT MW RTIT S TRTTT MW ATTT MM MR TTIT M
10° 10" 10" 10" 10" 10™ 10" 10" 10" 10™ 10'° 10*



The All-Particle Cosmic Ray
Spectrum

—
=~
w

T T ||llll|

Problematic naming

Has not been accurate since the 1960’s

T llllllll

E*SF(E) [GeV"® m2 s sr]
s

i
<

Pitifully Unintuitive

Humans do not have a second knee

Grigorov
JACEE
MGU
Tien-Shan
Tibet07
Akeno ;
CASA-MIA
HEGRA
Fly’s Eye
Kascade S 0
Kascade Grande B
IceTop-73

Telescope Array o

Auger
Y| I T S SN 1 S S I 0 W71 M S S W U 71 S S S I W A TT] MU S R T 1] M S S AT

F o xocoDoeo0m@*XoDdO0O0<Sd4ddD

HiRes 1 l
HiRes 2 T

1
10"

10 10" 10" 10" 10" 10" 10
E [eV]



i | T ™ | | T
B Knee ]
. . 4 __A VAZV &, 2
The All-Particle Cosmic Ray @ ™ :
= A Grigorov i
Spectrum T [ Jow _
W 107 ¢  Tien-Shan =
. . 5 E O Tibet07 ]
Problematic naming &L e Ak ;e i
= - O CASA-MIA .
) , 8 102 ¢ HEGRA o
Has not been accurate since the 1960's S| * mve L
5 : o K::z:d: Grande ﬁE! :
Pitifully Unintuitive B gl i eted 1o
19 E 0 HiRes 2 lT ]
‘Lr:?_\ 10 %IIIII' T T |||||| T T T TTTTT T T T TTTTT : * TelescopeArray <> :
%) C § © Auger 4
. 18l Ll v vl v el v vend 0l
F': 0 E KASCADE, KASCADE-Grande IIO13 10" 10" 10" 10" 10" 10" 10%
2 C E [eV]
E

10'7 %@%ﬁd} s
g -
=
o 10 \
ol E light particles -~
2 B T
5 10 =, T =
Ko} E 3
8 C R -
1) L i
1014 II| | IIIIIII| L IIIlIII| L IIIIIII| 1 IIIIIII| 1 IIIIIII| Lt L

10" 10" 10'® 10" 10'® 10'"® 10%°
Energy  (eV/particle)

THIS IS NOT WHAT A
HUMAN LEG LOOKS LIKE!



The All-Particle Cosmic Ray
Spectrum

Problematic naming
Has not been accurate since the 1960’s

Pitifully Unintuitive

10"°

KASCADE, KASCADE-Grande

T IIIIIII| T TTTTTH

(m? secsreV'®)
=)
o]

10" %@%ﬁ ¥
@
- —
w108 —
ol E light particles =, »
L': [ heavy particles
E: i L
'*_5 1015 = . T
Qo E =7y
5 i
1) L
1014 II| | IIIIIII| I IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| Lt L

10" 10" 10'® 10" 10'® 10'"® 10%°
Energy  (eV/particle)

10*

Grigorov
JACEE
MGU
Tien-Shan
Tibet07
Akeno
CASA-MIA
HEGRA
Fly’s Eye
Kascade

T T ‘III”ID

—
=~
w

T T IIIIIII

Kascade Grande
IceTop-73

HiRes 1

HiRes 2
Telescope Array

T llllllll

E*SF(E) [GeV"® m2 s sr]
s

i
<

Auger
| ul |

F o xocoDoeo0m@*XoDdO0O0<Sd4ddD

vl

v 1l

L1l

L1l

otk

<
-
by

THIS IS NOT WHAT A
HUMAN LEG LOOKS LIKE!

10" 10" 10 10"
E [eV]



The All-Particle Cosmic Ray
Spectrum
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Recommended Change: It Is An Arm!
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Recommended Change: It Is An Arm!
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Alternative: The All-Knee Theory is all you Kneed

All Cosmic Ray Spectra Features are Knees Now!

1st knee, 2nd knee, 3rd knee, etc.

Will never need to modify anything ever again

If a new feature is discovered, it is a new knee

(All other knees must shift in rank to accommodate the new knee)

Theory proposed by: Fabio
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LAY | LU | LB RRLL | LR L] UL | L R LR | T 1T

o 4 Yo o nee

[
<
-

Grigoroy < 2nd Knee

T ll””lD

JACEE

MGU

Tien-Shan -

Tibet07 & Ankle
Akeno X
CASA-MIA
HEGRA
Fly’s Eye

T

—
<
w

T lllllll
1 lIIIlII

T
1

T lllllll
lIlIIIII

Kascade
Kascade Grande
IceTop-73

HiRes 1

HiRes 2
Telescope Array

E*SF(E) [GeV"® m2 s sr]
=

[
[—}

T IIIIHI

¥ o0 e 08B ¥*xoB 0 044D

T
o

Auger

 — lllllll 1 lllllll 11 lllIlIl — llll“l i — lllllll - lllllll 1 lllllll 1

1014 1015 ]016 1017 1018 10!9 1020
E [eV]

b

<
—
w



Alternative: The All-Knee Theory is all you Kneed
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Alternative: The All-Knee Theory is all you Kneed
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Alternative: The All-Knee Theory is all you Kneed
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Worst Alternative: the Horse Leg
The guy who proposed this (Matteo) ’
ate a horse for lunch and has 10°
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This still does not really work, 10’
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Last Alternative: the T-Rex Leg

| showed these slides to Anupama, and she agreed horse leg is ridiculous

Her clearly more anatomically significant theory is as follows:
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Science Communication is Important!

We should not be limited by history’s ignorance!
Choosing labelling that is memorable and easily demonstrable is essential

| recommend “The cosmic Ray Arm”!
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