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EPHIN Ivi3 Data Product Validation Longterm Analysis

lv3 data product

reconstruct original energy channels based on PHA data,
compensating for the loss of detector D and E
only two coincidences:
» AB-C—F-G : dE/dx-E method
» ABC—F—G: dE/dx-dE/dx method (needs to be splitted in three
energy channels)

provide statistical and systematic uncertainties

» provide different time-resolutions (from 1 min up to daily averages)

P. Kiihl -

design philosophy: create an convenient, failsafe and consistent data
product for the entire mission
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EPHIN IvI3 Data Product

Particle Identification
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Energy Determination
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Response Factor

» calculate response factor that result in the correct flux based on
simulation data

» average response factor for different power-laws

» standard deviation as systematic uncertainty
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EPHIN Ivi3 Data Product

Comparison with other missions

/(cm? s sr MeV)!

GOES11/EPS flux (4-9 MeV protons)

SOHO/ERNE flux (32-40 MeV protons)

P. Kiihl - University of Kiel

/ (cm* s sr MeV/nuc) !
S

- P4

ale

10" 107 107 107 10° 10" 10° 10° 10°

SOHO/EPHIN flux (4.3-7.8 MeV protons)
/(cm?® s srMeV)!

P25

10° 10° 107 107 10° 10' 10
SOHO/EPHIN flux (25-40.9 MeV protons)
/(cm® s sr MeV/nuc) ™!

10°

Counts per cell
GOES11/EPS flux (9-15 MeV protons)

Counts per cell

SOHO/ERNE flux (40-50 MeV protons)

/ (cm? s srMeV)!

/ (cm?® s sr MeV/nuc) !

-
o»q

-
o»—-

SOHO/EPHIN long-term MeV p & He data

Validation

P8

107 107 107 10° 10" 10° 10° 10°
SOHO/EPHIN flux (7.8-25 MeV protons)
/(ecm?® s srMeV)!

R o P41

107 107 107 107 10° 10" 10°
SOHO/EPHIN flux (40.9-53 MeV protons)
/(cm? s sr MeV/nuc) !

Longterm Analysis

rm
O»-

10

Counts per cell

Counts per cell

July, 26th, 2019

8



SOHO / EPHIN EPHIN Ivi3 Data Product Validation Longterm Analysis

> | EPHIN P25
== SOHO/ERNE p4
EPHIN P25
| — SOHO/ERNE p5

. EPHINP4L
SOHO/ERNE p6

5[ EPHINH2S
SOHO/ERNE h4

N EPHIN H25
' SOHO/ERNE h5

normalized occurrence

OO00H 0000 OO00KH 0000 O0O00K 0000
NhoOo NRO®O NROXO NROXO NRO®O NROKO

EPHIN H41
SOHO/ERNE h6

-4 -2 0 2 4

-4 -2 0 2 4

2 2 1/2 2 2 1/2
(@ ppry - <I>nmnpansm1) / (‘TEPHIN,sys"'” EPHIN,stat) (@ pgpry - <I>nmnpamsn'n) / (‘TEPHIN,sys"'” EPHIN,stat)
[Kiihl and Heber, 2019, Space Weather]

P. Kiihl - University of Kiel SOHO/EPHIN long-term MeV p & He data July, 26th, 2019 9



SOHO / EPHIN EPHIN Ivi3 Data Product Validation Longterm Analysis

10?
10;
10!
10

O

flux / (cm? s sr MeV/nuc)™!
=
proton to helium ratio

SLhAWNFORN OUALNFORN GOALNIFORN OUAWGN

OO0000550 OOOO00555 OOO000605 OO0

19952000200520102015 19952000200520102015 199520002005201020152020

[Kiihl and Heber, 2019, Space Weather]

P. Kiihl - University of Kiel SOHO/EPHIN long-term MeV p & He data July, 26th, 2019 10



SOHO / EPHIN EPHIN IvI3 Data Product Validation Longterm Analysis

)T 9 o ‘
§10 L \. e—e D —m he|;
I ; 108 ] [ ] \ ]
g () \ .\
g % 107 ] .\ ) 7
= n
E 10°%} | = :
S 10"
= energy / MeV/nuc
b) 10°F ]

m
N \
N .\
wn .\.
;r\‘ 1 \

-1 [ i
8 10 \.

10"

energy / MeV/nuc

[Kiihl and Heber, 2019, Space Weather]

P. Kiihl - University of Kiel SOHO/EPHIN long-term MeV p & He data July, 26th, 2019 11



SOHO / EPHIN EPHIN IvI3 Data Product Validation Longterm Analysis

‘ 100 e T 100
3f — p4 3| — h4
10 I—p, 80 10 80
102 [ 60 10°| 60
10! 0 40
3 20 3 20 &
of . T 0 N ‘ £
107 e —= ‘1300 107 e e ‘13000)
b — p8 3 — h8 e
%107 F 60 10| 60 =
e 10 40 10! 40 <
£ F 20 i 20 8
8 10° e 0 107 et L0 3
©10°} — p25 100 — h25 1005
S 80 80 S
= 102} 60 60 o
10t 40 40 2
3 20 20 2
10° e = A o £
3f —_— 41 100 — h41l 1000
10 I—p, 80 80
102k 60 60
10! 40 40
3 20 20
0 0
10 : S . : 10 I
107 10° 10° 10t 10' 109 107 10° 10° 10t 10' 109
flux / (cm? s sr MeV/nuc)! flux / (cm? s sr MeV/nuc)!

[Kiihl and Heber, 2019, Space Weather]

P. Kiihl - University of Kiel SOHO/EPHIN long-term MeV p & He data July, 26th, 2019 12



SOHO

EPHIN

EPHIN Ivi3 Data Product

Validation

 Nov 2003
28, Oct 2003 B

N OO00OH==HI=
U1 O PO B0
—

I 25 Sep 2001

for 29% of the
integrated flux
. .

10 days account I 23.Nov 2001 10 days account B
for 24% of the B 25, Sep 2001 for 43% of the
] ) integratﬁed flux 1 14, Ju 2000 " ) integrat?d flux
le8 le6
T T T T T T T T T
2.0 p8 h8 3, Jan 2012 B
15 T e ]
02, Nov 2003
L + 3, Nov 2001
1.0 33 Nov 2001 7 NS\‘{%SS% 10 days account o2 N 200105 Nov 2001 10 days account i

for 46% of the
integrated flux
. .

fluence / (cm? sr MeV/nuc) !

N ONDOOONDO ORNWAUIONO R NWA U O
—— — :

0.5
0.0 . h . .
le7 1e6
3.0 T T T — 1 T T T T
2.5 p25 i :ZII-.
2.0} 1
28, Oct 2003 23, Nov 2001

T o5 -
1.0} 04 Nov 2001 10 days account H4%-0r ovzoo) | sep 2001 10 days account
0.5] o8, novz0oo ™ o for 37% of the 10.4F 07 vov 2009 for 74% of the

N 3, o 4, Jul 2000 integrated flux 0.2} 14, Jul 2000 integrated flux B
0.0 T P7r | | | 0. T u361 | | |

e e
1.4 T T T — 1 T T T T
12l — p4l JOTMar 2012 - 10I - h4l [ R—
1.0p 10.8
O 28, Oct 2003 N

8l 28, 0ct 200357 oct 2003
827 20, Apr 20037 O 10.6F 2 novaomnpmion > E
0'4 IR PN 10 days account 0.4} 04, Nov 2001 10 days account |

i 08, Nov 2000| for 42% of the 0.2 07 Nov200g for 79% of the |
0.2 13,) 4, Jul 2000 |ntegrated flux : 14, Jul 2000 mtegrated flux
0.0 L 0 431 L L

1997 2001 2005

P. Kiihl - University of Kiel

2009 2013 2017

1997 2001 2005 2009 2013 2017

[Kiihl and Heber, 2019, Space Weather]

SOHO/EPHIN long-term MeV p & He data

July, 26th, 2019

Longterm Analysis

13



SOHO / EPHIN EPHIN IvI3 Data Product Validation Longterm Analysis

10° 30 min averages - 1996-333 22:30
10} ;
T
o
=]
S 107
> L ]
=
&
"
~ s
§10°} :
-
x
=
w @—@ p: nominal_ephinbins
10 |== he: nominal_ephinbins ]
®—@ p: logspaced_bins_2+6
E-@ he: logspaced_bins_2+6
@@ p: logspaced_bins_4+12
@@ he: logspaced_bins_4+12
10° :
10° 10" 10

Energy / MeV/nuc

P. Kiihl - University of Kiel SOHO/EPHIN long-term MeV p & He data July, 26th, 2019 14



SOHO

EPHIN EPHIN IvI3 Data Product Validation Longterm Analysis
— Det. A — Det.B — Det. C — Det. D — Det. E
4 HE=—m -
107k m H | TP penetrating PHAs
9 10°} H IO year: 1996 doy: 1 ]
S 102 N
3 107}
100}
109 ‘ ‘
4 t t
107 f penetrating PHAs 7
n 10°} year: 2000 doy: 1
S ao02ln nnnm
3 10% | ]
“ 10t I ]
109 ; b It ‘ ‘ A
107F penetrating PHAs
9 10°} O year: 2016 doy: 1 ]
2 e
3 10% | ]
10t [1[]] ]
10° \I'r-Jﬂr H8n
107 10 10° 10" 10?

P. Kiihl -

Energy deposition / keV/ym

» reduced energy resolution and particle identification due to

FME/FMD in 1997,/2017
» new analysis required to ensure consistent data quality
University of Kiel
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