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Equatorial Plasma Bubbles Found with the
Radio Seeing Monitors at the ALMA Site

Hideharu IsmizAKI and Seiichi SAKAMOTO

Abstract

We analyzed the phase data taken with the two sets of radio seeing monitors (RSMs) aligned in
series in the east-west direction at the ALMA site. Besides expected east-bound flow of water vapor,
which has a typical transverse velocity of 12 m s, we found fast-moving phase-fluctuating
components with a transverse velocity reaching 300 m s™'. Through analysis of amplitude data
from two antennas of one of the RSMs, it was found that the fastmoving phasefluctuating
components also induce amplitude fluctuation, or scintillation. Its occurrence rate jumps up soon
after the sunset, and is negligibly small during daytime and during winter (May to September).
All these characteristics consistently indicate that the fast-moving components observed with the
RSMs are due to the ionospheric phenomena called “plasma bubbles” or “Equatorial Spread F.”
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B2 Block diagram of the two pairs of RSM

BB —4 e doRBTIay 2HE. —H
DR —1 VI ERBRTE_RO7 V51
—BONRY T REBRARERINTVS. N0
—A YIRS, FNENONRY VT REERHM
SHAShANEREEORBF—2i—80)XV 1
VIEEVDRERRCY U TER, REZNTVWS,

HE, BA3=HTH5.

BHDYy—1 Y EZFE"A", FEH|E"B" &R
R FhENOI—A 2 TRIDT 5T MN%
BLEABRSOE -2 EE50REELRSM_&ES
DEHET—HF DNV 3 TR 1 BDEIY
FU Y (A/D convert) ShTHEEIhBZE
THREMRREENTWS (E2) ,

3. Ak

RENENSRB/INABRIIHRASEBR
THRIC, BRBICBTS7SATPNRETD
ARIIC K- TR - #ELah, RESERLE
DEEBEINEL B, BERMEOEhELT
gHRxha.

WE, B30XSITHREICAE 2 U — 8
BoT, BEEATIRENSRANN D T—EH
EowTBRIL, HEDT O FFE—ABRLICH
o T EVNSHAEFINEEXLD. FHER
DY VTFTHERTHHEN S OB, AFHX
) — > DEDITIRIEDMIANEILL T VA )
A ANBERLELDSIRBESS. $3&, B©F
DB —1 =Y ORFEA"L"B A
L&SBNRY—2DOI A EMNELBZ &N
Higans, 2L, ZOBER, fEEtAN
"B"I2 L T—RORUENA 2> THAZNhS
EBAENB. LEdoT, “MHORSMTENy
EZHERTIE, A V- OBBEEE

Vg = LB/tL &))



ALMAY A MZBREINAEBEY — VBRI RREASNERETS I XINT IV

vgms’ /Jr Water Vapor Screen
2
/ 7, W_
/ / ['

1

| ."III f
pll

/ B = \L|J
4 \_(,\Ja
/ 300m 2

=t A
Lg =300 m

A

300m N

B3 Observational modeling for phase screen
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K4 Unwrapped phase difference.
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B5 “Phase data” as residuals of second
order polynominal fitting among 10
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10 Phase data of the same period to Figure 9.
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