Variations In equatorial spread F between conjugate sites
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Introduction Comparing Conjugate Observations
Equatorial Spread F (ESF) Is the name given
to a broad spectrum of plasma irregularities 3 50 o J/\"N
observed in the low latitude F-region. Large- 2N AT | | e Y J XN 300 i :
scale depletions associated with ESF can be T —— ' L R R 250 -
observed with all-sky imagers (ASI) with a AR Soa R IR AN VRIS o e £ W
6300 A filter. We use an ASI in Argentina WY A NN L o ECR Y 5. |
(31.8° S, 69.3° W, 19.8° S mag lat) and \ L - _________ ____________________ _______ 5150 F o 00‘30' 0\}00' 0\;30' 01‘90' 01‘30' e
another in Colombia (5.6 ° N, 73.52°, 16.4° &  » . - A 100 A o
N mag lat) that is located close to the ; - S— — R .
magnetic conjugate point of the Argentina T I | ., . /P\q
ASI. Figure 1 shows images from these two R o 2:06-UT i — 1
ASIs on a map of South America with a third | | | | | s Figure 4: (A) Zoomed In region of Figure 2A from 5° to 10° N
image from the Jicamarca Radio Figure 2: (A) Colombia image unwarped 5 o \wﬂmu and 75° to 70° W. (B) Same region from Figure 2C.
Observatory. We expect that that airglow at 250 km with depletions and a GPS I L L
structures associated with ESF should be e wy ¥ pass. Red asterisk Is the pierce point at W @ o 0P 9P 9P ¥ 8 Depletions and TEC fluctuations are present at both sites. A
observed concurrently at both sites since the f T (W 7 theimage time, black asterisk Is the B o « i " H :
overall process is flux-tube integrated S .sok| Colombia ASI location. (B) Conjugate Figure 3: (A) Vertical TEC and . ?)O m varlatlo_ns m_alrg oW a tItUO!e do not have a major
(Mendillo et al., 2005). These large-scale observation from Argentina unwarped at rate of change of TEC in Impact on conjunction of observations.
depletions are known to be associated with 250 km. Black cross Is the Argentina Colombia ASI FOV for Figure 2. e Mapped image shows the same structure with the same
medium-scale irregularities that can be ASl location (C) Argentina image Black line is the time of the bifurcations and only minor differences.
detected using ground-based receivers and B SR v mappe_d along magnetic field lines to the image. (B) Same for Argentina. \ /
the GPS network (Ledvina and Makela, Figure 1: Three ASI images from AT T S opposite hemisphere.
2005). Colombia, Peru, and Argentina on 12 20 Nov 2014 12 Jan 2015
Jan 2015. Black lines indicate T T S y 50 /lf\ I VU P P 50 \\
In addition to the topics presented here, we magnetic apex altitude ;5 22' ] I Ry 5 5 22 ' R
are investigating differences in background s N I
emission, depletion velocity, and depletion § ol \ M\ g ; JH P
width between conjugate sites (Hickey et al., S o z T
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Figure 5: (A) Colombia image S o 5 . J"MWWW
unwarped at 250 km with S R =
. : . depletions and a GPS pass P 3 G @ 5 W (WP (o S 10 g3 80 O 10 a0 5 o
Simultaneous Co njugate O bservations (B) Conjugate observation from 5 B T
Argentina unwarped at 300 km. Figure 6: (A) Vertical TEC and rate Figure 8: (A) Vertical TEC and
From Oct 2014 through Dec 2015 there are 179 total observations of depletions from (C) Argentina image mapped afichange ofiTEC in Colombia AS| rate of change of TEC in
Colombia and Argentina. During many of these nights it is cloudy at one of the sites. along _magnet_lc field lines to the FOV. for Flgure_ 5. The blackline Is ColomblaASI !:OV fgr Figure 7.
Out of those 179, 76 nights have depletions at one site and it is clear at the other. Of opposite hemisphere. i L el e (g, ({8)) e Vet The black line is the time of the
those 76, depletions are visible at both sites during 74 nights. AGETILITEL w 750 -70 -89 Image. (B) Same for Argentina.
4 . . . ) | | | | | |
 TEC fluctuations are n_ot present In A_rgentma be_yond Figure 7: Same as Figure 2Aand 28 [ Depletions and TEC fluctuations D
Nights with depletion observations t?etﬁxte.nt ofthe iet[?:eth-l’l | A; thle ;;_onjugate location but for 12 Jan 2015. (A) Unwarped at | 36 present at both sites
Depletions at Good observing Depletionsat  Depletions at o T PIETEE POTTR THETE B @ TEperon J 250 km (8) Unwarped at 300 km : g
either site conditions both sites only one site S
179 /6 /4 2 "+ TEC fluctuations occur within depleti | h ummary
. pletions at both sites for each of the cases
presented here. * High rate of conjugate depletions, 74 out of 76 (97%0)

_ * Fluctuations do not occur outside of the local depletions, even if a depletion is o Similar morphology, including small-scale bifurcated
L present at the conjugate location y structures, between sites

e Conjugate depletions show similar conjugate TEC fluctuations
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