N Y .- W

_r..r..r..rurbr..._rnr.mv% HL,_
...J....1..............1-..14141.-141..
_rururururururnrururhw
I I

4
bt |

I %
ﬂw

duanactacy

i

LA JLA0LGA000
L

.__5,
u il
dLALALILT

e 1r
s
K

Fird

r
®
rt

1

AT ArArArSrae:
o P PR PO P PP PGP LT
T NT AT AT ST TS
.
J

ra

_nfnﬂrunrucwbvnvmwn

fﬂmﬂdﬂmﬂmﬂuﬂdﬂd

[T TR TR TRITS, 412

2
Ta
-._.
iy

AKAN,
(T
AR
na
K

Fa
4

LAL AR

b

o
ﬂ
P

.

\ALALA&AGJ&A
Vel e ol

~
A A0 A

VOACAC ARy om ay

7
i Ty
Jﬂdﬂdﬂdﬂ T

La STh
H.H

-

;1

‘LdhJdb AL AL AL

T.
i
™
f
g
FH

-
L]

Kl
‘AGALAGAL

oA

™
i
ﬂ
iy
¥

e L

-
“ —

.

Al

T P T A AN
ESrSrarSea.
La1'aaisaiaatiant.,
EArSESrArSeaes.
£aa1°2 10 10 1 s 1 T
EArSr A ar S r ey s

rurnrhrhrhwhnuu.nﬂvbvnvhrhvhrt_

1J141414141414J21J1J14141J111J
nﬂrnruvnrnvlrhvll R LR E LD k L
IFATArararSr e ﬂJiJ1J1414H&
T T T P e Pl Ll bt LPLFLPLPLPb
A L g Lo L L L e L Jrarsrseses

m*PLthLucﬂwﬂﬂuﬂP AT

P L T PP P s e s s b Lys Lts |

- call oo d. _a_ M _ = 47 &7 ST A7




IPE| Payload

® One lon Trap (IT).

e To measure the total 1on concentration at 32 Hz or 1024 Hz.

e A pair of lon Drift Meters (+YDM and -YDM).

e To measure the two cross-track 1on flow velocities at 32 Hz
or 1024 Hz.

¢ One Retarding Potential Analyzer (RPA).

e To deduce ion composition, ion temperature and ram flow
velocity at 1 or 2 Hz.



lon Drift Meter (IDM) cross section
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2.286 cm
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Collectors
Plasma Flow 2.8cm | > (V..)
Input Grid J L————
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Retarding Potential Analyzer (RPA) cross section

Plasma Flow

N

Suppressor Grid
(G3, -12 Volts)

1.524 cm
Y
A
Collector
4cm 4— (VAP)
Entrance v | \
Aperture N\ Shield Grid

(G1, Dual, \j,)

(G4, -1.5 Volts)

Internal Retarding Grids
(G2, Dual, 0 to +25.5 Volts)

Normalized lon Fluxes

Normalized lon Fluxes

04/07/2000 01:56:30 UT 02:27:40 LT
GLON =7.79°, GLAT=-3.79°
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T,=14357K
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¢, = -0.633 volts |
08 H*=0.0%
06 | He'=00% -
0"=100.0 %
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Retarding Voltage (volts)

03/28/1999 00:29:00 UT 00:30:08 LT
GLON =0.29°, GLAT=-34.83°

1.2 . T T T
T,=877.9K
1 V, =7281.5m/s 1
0.8 ¢, = -0.488 volts |
' H" =343 %
06 He'=29.1% -

0"=36.6%

0.4 J
0.2 .
0 N i@ °
0 2 4 6 8 10

Retarding Voltage (volts)



lon parameters derived from IPEI instrument

A

RPA IT
lon temperature
Ram speed N

!

lon concentration

lon composition

IDMs OAD IGRF
Arrival angles
k lon velocity in
——»  geomagnetic field

lon velocity in LVLH

coordinate




PERE—RE



Earth-Centered Inertia (ECI) Coordinate

il

Spacecraft Coordinate System
¥: opposite to angular momentum
z: toward the Earth Center

% - direction



Measurements on the ROCSAT spacecraft coordinate.

e lon concentration (density), N, from IT.
 Base on spacecraft velocity of 7.545 km/s.
e Vy and V; flow components from +YDM and -YDM.

o Use 7.545 km/s to convert flow velocity from measured
deflection angle.

e Measured Vy contains the Earth rotation induced co-
rotation flow velocity.

e \Vy (ram velocity) from RPA.
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ROCSAT—1/IPEI Data , March 23,1989
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Co-rotation velociy

cor

7" = +w,r(cos® L—cos® i)}/2

V

(+ sign for north-bound orbit and

— sign for south-bound orbit)

V," = @,rcosi=418.19 m/s.

X

cor
X

= 7.545 km/s—418.19 m/s
=7.027 km/s

\ :Vs/c_v

x/base



Measurement uncertainties.

e |on concentration (density).
AN/N = 0.285% In one count error.

e V, and V; (cross-track component) from IDM.
AV = 12.5 m/s from 0.1° error in deflection angle.

e \/, (ram velocity) from RPA.
Largest uncertainty up to 5% based on reference
velocity of Vypase, that 1s 2350 m/s in uncertainty.
« Another uncertainty is spacecraft potential.
KT,
Py oC
e




Systematic Bias in Measured V, and V,.

e Take V; between +£5° In dip latitude and plot V; against
local-time for one season of data with K,<3.

» Average of V; for all local-time

V., =0. Ifnot, this Is the system bias.
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o Vnais = 91.238, 70.977, 58.552, 54.820,
33.493, 43.146, 39.683, 36.607,
31.967, 39.936, 28.111, 20.849,
15.314, 29.546, 15.589, 10.487,
15.948, 20.641, 17.992, 18.057,
15.855, 32.573 m/s
for Spring, Summer, Autumn and Winter of 1999,
2000, 2001, 2002, 2003, and 2004, respectively.

e Swap the operation between +YDM and -YDM.
o Compare the performance between the two Drift Meters.

o Vyias=Vz/pias — 40 m/s.



Measurements of geophysical quantities on Earth rotation
coordinate system (as observed by a ground experiment).

e Use IGRF (International Geomagnetic Reference Model) to
obtain B field at ROCSAT location.

e Remove V™ and biases of Vy and V; .
e Remove Viam In Vy due to spacecraft motion.

e Project the resultant Vy, Vy, and V; In B coordinate to obtain
V M(radial), V% (zonal), and V, (parallel) components of flow
veloc:|ty
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Important Notes on Accuracy of VM (radial), V, 4 (zonal),

and V| (parallel) components.

e Uncertainty of £350 m/s in V has been introduced in all
geophysical flow components.

e VV Min low latitude Is almost identical to (-V;). No Vi is
Included so that it is very reliable.

e Uncertainty from Vy has been introduced in V,Z and V.

eV, 2 and V| can be used to study the relative change In
flow velocity due to geophysical variations. But can not

be used to study the long-term behavior of the flow
velocity because the result may be biased by the
uncertainty in Vy.



