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3.4 Influence of Solar Wind Conditions
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3.4 Influence of Solar Wind Conditions
3.4.4 Comparatlve Rates and Trends
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3.5 Influence of Solar Extreme Ultraviolet (EUV) Radiation
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3.5 Influence of Solar Extreme Ultraviolet (EUV) Radiation
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4.1 Energy- and Supply-Limited Escape

= E
o B
o _ KGR O DT HILF— ANQg
Energization region (FEEBREIC L 2 A 4 1 Qp hign)
Exobase FH A~ E LB BohmILER)

T

QP,lowB_h
Lower ionosphere TCRBEIC £ 2 A 1010w

. ﬁ%%WT@47/®$&Xﬁ R LslE, HBREICK 5 H DD XECHY

« NE, HEK ETEZICBASBSHBEESETCA A UIEZS

- KR 5$Alié_§ N5 ITxILF—ENERDHKZLEIE(Energization region)
3. EAIR)(C (XExobase & V) EHICTFERE

SAFVDIERFIBERDT=H(21F, BLAD T AR THERFICRESHIIC
EAICHET 20BN DH S

- Energization region~D 2 A #F HIEGE0Q, &«
Energization region ([CHAG SN A T RILF—(CL > T, RET B ENTES
IRILF—AFDICWIEA A DEQ* BEL S



4.1 Energy- and Supply-Limited Escape

TR,

Energization region

Exobase

Lower ionosphere

—_
=

=

B

R

KEED B DI IILF—ANQE
(EBREIC & D A F > 1K Qp hign)

B EFLEBohmILER)
T
QP,lowB_h

ﬁ‘ﬁ%ﬁ%ﬁt: LBHAF \/'ﬂﬁQP,low

Energization region~D2 A1 #F VG E0Q, -

Qs X QP,lowB— + Up high
h

T : B\ECcOEE
B, - W35 DKEB D

QP,low : E@F‘E’E’C@/{ j—\/iﬁk_$

* Qphigh - Energization region T D A # > E it




4.1 Energy- and Supply-Limited Escape

Energization region

TR,

Energization region

Exobase

Lower ionosphere

—_
=

=

B

R

KEED B DI IILF—ANQE
(EBREIC & D A F > 1K Qp hign)

A EHLE(BohmILER)
T
QP,low B_h

ﬁ‘ﬁ%ﬁ%ﬁt: LBHAF \/'ﬂﬁQP,low

TSI NS TRLF—(ICH 5T,

ﬁﬁ?%:tﬁ?%%liwﬁ—éﬁo:mt%4#7®%%:

* fesc'/rj—/

Psw
feSC CE

escC

Psw : WEW%ﬁWEWTEQLtﬁ%H@wa# Bk R
k. : energlzatlon reglon EDHy TV THRE

Eesc - /rj—/d)ﬁ&

Féﬂtl%w# DHH, ERICHRIZCFEST S
[CHEBL T RILF —



4.1 Energy- and Supply-Limited Escape
AFVE®R7AEX

Eee ZBA DI RINF —ZF oI AF DT NTFEZEBICEIRT 5015 TlEAWL
SAFUHNEDRENRLCFEERADOBER Ot X %&W3 DH (.
BAREHFICE > TERINZEMLME (1 F D HEEET 257,
THRILF—EHED R A 7 (IEorflR). DY A X BiHFD FRA Y —,
ERDOKFBERE - EUV - IMFDIREEZ: &)

1

s AL7T-WHRB LBt EINIAF ViE, ORI FRILE—%ETHHT %D\,
TI79XEARELTETFEDTHEEINARWERY, BuETE 40

s EEETCERINT-BHWEROBRLEOAF > TH,

MAEZEICH T HEEBEEIETFICE, IEMEL LB ELH D

« NEPEETIE. ASBEO OO0 F A KRGEBEEICETLEY>THY., T I TER
SNT-A A VIEKBRAESZ(—vXB)ICL>TE Y I Ty E3N3, ZOEERGBRE
THFI310keVDF =X —%HFH, FEAEDNERLILCEHRT S

> Q. QpDNT UV RITEIZL > THRDA F >~ BURD Supply-limited” 5 “Energy-limited”
DDA RE E M.
FROBRABEHFICE > TEXEAMHIKRICE > THERBIIGA F VBUREANRE 5



4.1 Energy- and Supply-Limited Escape
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4.2 Solar Wind Coupling and Energization
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4.2 Solar Wind Coupling and Energization
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4.2 Solar Wind Coupling and Energization
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4.2 Solar Wind Coupling and Energization
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4.3 Bound and Escaping Populations, Return Flows
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4.3 Bound and Escaping Populations, Return Flows
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5.1 The Roles of Gravity, Energy Transfer, and lon Supply
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5.1 The Roles of Gravity, Energy Transfer, and lon Supply
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5.2 Solar Wind Driven lon Escape Is Not Necessary
to Explain the Loss of Mars’ Atmosphere
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5.2 Solar Wind Driven lon Escape Is Not Necessary
to Explain the Loss of Mars’ Atmosphere
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5.3 The Magnetosphere Does Not Protect the Earth’s Atmosphere
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5.3 The Magnetosphere Does Not Protect the Earth’s Atmosphere

1. TOMEIZL > THIERD O DRKKEBURERIFET 3 % H?(KEFESEH IE—TF)

1026

Earth}

v

ﬁ Low EUV

/
/
p HighE  Low EUV

. -1
Heavy 1on escape rate [s |
S
[

n

10%4

107! 10° 10’
Solar wind dynamic pressure, p dyn [nPa]

Payn T EE L. &2 TDlow EUVAHHEER D High EUVICITIE % & ARGE
SHIRDEK[IRF LA F BORBICEE L 2 VW/IBINIE5
(Payn~1 nPaDIHFE T T E DEp o DIRREIC £ D)
SHIRKEEENE D 5 “energy-limited” TH ALIL, HIER D WIRFHLIZ A
KGR OHIRD A F o AD T RILF—EEZREL TWBEEVWDI T FUFHAEZILOND
(EE2D0FEWKE LY HHIKOMI B OKBGREICXT T 2HEEN LD NICKE WD ?)



5.3 The Magnetosphere Does Not Protect the Earth’s Atmosphere
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5.4 Are Planetary Dynamos Necessary for the Long-Term Stability of
Planetary Atmospheres?
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5.4 Are Planetary Dynamos Necessary for the Long-Term Stability of
Planetary Atmospheres?

Sakai et al., 2018
NE-KBEMBEEFDOMHDE T ILIZTE LWIURFE— X > (4 x 1012 Am?) % B A
S0V 7T v I RDERICK o TKRIBUREA25%EM L 7=

Egan et al., 2019

INA Ty RETIVAF Y BBHF. BF - BLRE) 2B

NETDOY I a2l —3v

NEDPTEITIFGLIREDN 56 X 101° AM2OMMFE— X > &2 L DIREEEX T

ATE

SKETEUEXIZ2 x 1012 Am?2 ICE— 27 2 b, I 5 (3@ WVLIURFRELIS Tl
BUREANE T 5

NI al—a s ERIFENEESEZFED
SEBEMIBEIIATEEEZHCHEDY —IIL R E LT d LS.
ERNRGA—Z—DPHEDE NI L THIITEWEEE A A T E
MEBFDEFEICLE > TA T VEENBEI NI EEZ OND



Backup



3.5.1 schillings, 2019

5.1.4 Contamination of the data - Cross-talk

Ion outflow is usually observed in the cusp, plasma mantle and polar cap regions,
however the cusp and plasma mantle often contain magnetosheath origin plasma
(see Chapter 2, Fig. 2.5). Therefore, in the cusp and plasma mantle CODIF OF
data might be contaminated by intense proton (H) flux from the magnetosheath.
This contamination is produced by chance start-stop coincidences in the TOF section.
These chance coincidences may cause significant background counts (false O™ counts).
This phenomena is called cross-talk. To avoid such data, Nilsson et al. (2006) used
a method based on the E x B drift. The E x B drift should be the dominant
perpendicular drift and should be the same for O and H™ because it is nor mass
neither charge dependent. When H™ counts are interpreted as O™ counts at some
given energy channel, O7 velocity moments are underestimated compared to HT,
whereas the counts are overestimated. This can be explained with the perpendicular
component of the kinetic energy
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