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Internal mesh structure design and performance evaluation of ion drift velocity analyzer for
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In the ionosphere, the neutral particles and plasmas coexist. The momentum transfer between the neutral particle and
plasma is the important process in elucidating phenomena in the lower ionosphere such as ionospheric dynamo and
plasma density disturbance. However, since satellites cannot fly below 250 km altitude for a long time, the observation
data are limited, and there are only a few reports based on in-situ observations. On the other hand, the sounding rocket
enables in-situ observation in the lower ionosphere. In order to elucidate the phenomena in the lower ionosphere, it is
necessary to observe the neutral atmosphere and ionospheric plasma using an analyzer on the sounding rocket.

We are developing an ion analyzer for the sounding rocket that enables estimation of ion drift velocity and density in
the ionosphere. The analyzer is composed of a combination of RPA (Retarding Potential Analyzer) and IDM (Ion Drift
Meter), which have been used for ionospheric ion observation.

The RPA section enables ion energy analysis by applying voltage to metal mesh grid, and the section is composed of
five mesh grids. The ions are accelerated or decelerated by the voltage applied to the mesh grid. Inside the RPA, it is
desirable that the potential distribution between the meshes is uniform in the tangential direction. However, it is
concerned to be non-uniform. In the case of non-uniform potential distribution, the magnitude of acceleration or
deceleration differs depending on the ion trajectory, which affects the velocity estimation error. Therefore, the potential
distribution in the vicinity of grid was estimated using SIMION, which is software that can calculate the trajectories of
charged particles. In this study, a variation of the potential distribution in a space between two wires and in the direction
vertical to the mesh was examined by changing the wire diameter of the grid, the number of meshes, the aperture ratio,
the applied voltage, and the distance. The aperture ratio is the ratio of the area of the opening to the entire mesh. The
results of the voltage error estimation showed that the error changed linearly depending on the wire diameter and the
number of meshes under condition for estimating the same aperture ratio and the center of the opening. In addition,
on the SIMION, the transmittance of charged particles flowing into the grid was calculated and compared with the
aperture ratio of the grid. The particle transmittance and particle trajectories were estimated when the wire diameter
and applied voltage were changed at the same aperture ratio.

It is also necessary to generate ions that move at a specific velocity on the ground to evaluate the performance of the
analyzer. Therefore, we are developing a low energy ion source. The characteristics of the ions generated by the ion
source are evaluated using the Langmuir probe. Compared to the analyzer, the probe can simply measure the current
caused by electrons and ions flowing into the electrode. The source and the probe were installed in the vacuum chamber,
and the voltage applied to the source was changed to generate ions flow. Then, the change of the current-voltage
characteristic of the probe was investigated. The electron saturation current is usually determined only by electrons,
but if the ion source works properly, the current value in this region is expected to change due to the inflow of low-
energy ions.

In this presentation, the estimation and verification results of the potential distribution of the mesh grid using SIMION
and the electrode design will be discussed. The results of the experiments with the ion source and our future work will
also be discussed.

EHEE X EHERR & P HERSADIEFE L T 5, EEERS — KSR o EE) s (X BB T (SR 80-300
km) ICEBWTHETH 525, ATHIEIEEE 250 km LT O RFFHIRITS 2 < & 3k z vz o Bl 7 — &
BRONTEH Y, EEBMNL Z8REGIEP v —75, Blllnr v b, }\I{“Igyb SRA Tf’éf s EEERIC BT B
ZOEEBE R L T 5. BB THIC B TikRERAR L 77 X~ AEER I THHEE 7 7 X~ B L7
ChEA REREET 505, KIFHORELZ RS 2720121, Bllla 7 v M TA%J&T‘EE&{HIJE%E%:H%( CEL N
EHERLAEBHIT 2 0E LD 5.

TAIFEHE TEHICBWTA A Y P Y 7 FEEBS L OFEOHE R AIREICS 2, Blllln 7 v FEEAA A v HES
DAFEHHED T 5. HIERR L, BHEEA 4 v BUIIA L LTS5 T % 72 RPA (Retarding Potential Analyzer) &
IDM (Ion Drift Meter) % fl& &b d72HKIC > T3,

HIEZRD RPAFICIIBEA Yy v 27 )y FICBEEZHMT 221XV AF VYOI AVF =W %2175 T & A 0]HE
THYH, RPAFIISMDAYy a7y FIZX ORI NS, XAy a7y FIChTFREEICKY A4 v IidhE
HEVITEHIND D, TOKA v v 2 OBENAHIZEAR T —Th e HEE L DI L, £ —TH
52 EDTFRENDG. ANE—RE MR OLA, A4 v OHEICIE U CTE B0 K& X% A Y, EEHERE



B R 2 5, 2 Z2C, MEBRNFOEEZHETEY 7727 TH3 SIMION #HwT, 7'V v Ffhao&Eh;
S DOHEEZR (T o7, FRHC, Av a7 Uy FOREE 2wy BEOX HINETE RESE2ZE2<C, 727Uy
F%ﬁﬁﬁ@ﬁ%ﬁ¢%kﬁu/F?Lﬁﬁ® B RHET Lz, BIORIZ A v o 2 23 2 B O3 o mE
DHENEGTH 5. BEREOHER S, S, RUHOEIOHEHPREZMET 25040 & TIRREE A vy v 28D
Emmib,“ MAEIIRIB IS LT B e 3oz, EI NSO T T, HINEE & RO IC—E D REf%
7b§%5:&753‘/\75>ot. iz <, SIMION FicBWwTAy v aZ Yy Ny (ﬁ)\é%t/fﬁ/m_L ko, Xy
270y FORORLIKE L7z, 77V v FOBBECHMEEAZEZ 560, #BEEOENEFT/- & L DIC, [E
LT DELE DEL % HEE L 7=,

7, A A VIHEROIEHED -0 fH;E@l_FEfl_@JTé/fﬁ/%i&ifiﬁk@“é}d;ﬁb%é e, K p
N F — A4 A sk %@Fﬁl%%:@&bfwé 47]“/71[11% KXo ThERINE AL vt R, v 27127 70
—7EFACTIHEL T3, HESRICHEXT e —7 TT ﬁnﬁﬁ ErBLNA A vick 3 ERYEMICHIET
X5, BHEF » v/ N—HNICEEEE 7o -7 %5 EEL JIIPEEEES Eﬂbﬂ?‘% BTEEZEHEL A VOmnzERL
T, 7u—7 TN 3 ERETLEEOZE T~ %ﬁ@%ﬂ TLEEETOARIC L VIRE 225, 4 A v hnd%
ERIEFICEEST K AL ¥ — A4 F v oifituldARic Ly, u@ﬁﬁiﬁ@@ﬁ{ﬁ;ﬁﬂ:mﬁmé ERTFHINSG.
ZK%E%T;P SIMION %ﬁﬁmtx//:J)/MD DA, #ﬁ@i&m BRERRE B, RGO WTiRR3, 2L T,

AFVIEEZRICX WV EREI N7 7 X~DHlEIC X Vi foﬂi%%‘%%f"’ﬁ?‘%&&fb Z, SHOR Y A IO N
ThilkR3,



	R005-14

