&

@
ASE

st
5

SPEDAS Training Session of the First Half
-DC electric field-
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Kurita, Y. Kasaba, Y. Kasahara, T. Nakagawa, Y. Miyoshi
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CDF 7 7 1 JLEE 1A F: load procedure

IDL> erg_init

ERG> timespan, 2017-12-13’

ERG> set_erg var_label

ERG> erg_load_pwe_efd

ERG> erg_load_pwe_efd, datatype="pot’
ERG> tplot_names

erg_pwe_efd_12_Eu_dsi
erg_pwe_efd_12_Ev_dsi
erg_pwe_efd_12_Eu_residual
erg_pwe_efd_12_Ev_residual
erg_pwe_efd_12_quality_flag
erg_pwe_efd_12_Eu_offset
erg_pwe_efd_12_Ev_offset
erg_pwe_efd_12_Eul_dsi
erg_pwe_efd_12_Evl_dsi
erg_pwe_efd_12_EuZ2_dsi
erg_pwe_efd_12_EvZ_dsi
erg_pwe_efd_12_Eul_residual
erg_pwe_efd_12_Evl_residual
erg_pwe_efd_12_EuZ2_residual

SPEDAS Tips erg_pwe_efd_12_Ev2_residual
— = =~ _pwe_efd_12_Vul
v’ set_erg_var_label: BH[Z & o HEA era_pwe_efd 12 Vw1
Eg%o) 5 /\‘)l/ jé ) H— %) . erg_pwe_efd_12_Vu2

erg_pwe_efd_12_Vv2

erg_pwe_efd_12_Vave
5 ERG Training Session - DC E-field -  3/6/19



Load procedurefiz 5

» erg load pwe efd: PWE/EFDT—4&3 &4 >AO—F

T tplotZ#11t

L
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» datatype F¥—"J — K TAFAF
“spec” Zr ZE R Al gE
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» ¥FITspecDIZE . bandwidthF¥—"T— K TARY k)L

MD/\2 FigZEfF Al gk
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tplotE &M & TR

ERG> options, ['erg_pwe_efd 12 Eu_*', 'erg_pwe_efd |2 _Ev_*'], datagap=60.
ERG> calc, "'erg_pwe_efd 12 _Eu_residual"=abs("erg_pwe_efd [2_Eu_residual")’
ERG> calc, "'erg_pwe_efd 12 _Ev_residual"=abs("erg_pwe_efd 2 _Ev_residual")’
ERG> ylim, ['erg_pwe_efd_[2_Eu_residual’, 'erg_pwe_efd_I2_Ev_residual'l, 0, 30
ERG> tplot, ['erg_pwe_efd |2 Eu_dsi', 'erg_pwe_efd _[2_Ev_dsi', S
'erg_pwe_efd [2_Eu_residual', 'erg_pwe_efd 12 _Ev_residual', S

‘erg_pwe_efd 12 Vave']
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SpinfitE 15T — 2 EH DB
» erg_pwe_efd 12 E[u,v] dsi
Double probe [U, V] antennaM L EtE S 1=E15
» erg_pwe_efd 12 E[u,v] residual
LEEBHEZFETE T ARRICE L f=sine fitik 2 & DEF%
» erg_pwe_efd 12 _E[u,v] offset
LtEREGEAE T AR/ A TEY b
» erg_pwe_efd 12 _quality flag
DA )T 4737 (16bitFREe: Ruk)
» erg_pwe_efd |12 _E[ul, u2,vl,v2] *
&-Single probe DR T U Uy LM LETE SNI-EH
» erg_pwe_efd 12 WPT[1,2] [3,4] BIAS LVL
Bias LN\ JL (support data)

8 ERG Training Session - DC E-field -  3/6/19




ST == —\ sl '{g
Spin B T — 2 T DB s

» erg_pwe_efd 12 V{ul,u2,vl,v2}
SpinfE # TIE ¥ (sine fitDoffset) TR O =K T O—TE (L

» erg_pwe_efd 12 Vave
FREAEMLD T
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T wiki page TSR

Page Discussion Read View source View history Q

ErgSat/Pwe/Efd

Contents [hide]

I EE 1 Electric Field Detector (EFD)
2::2:22’;9:5 1.1 Rules of the Road (specific to EFD data)
Help 1.2 Updates on the Instrument Status, Data, Calibration, and Notes
1.3 Instrument Specifications
Tools

1.4 Observation Modes
What links here

Related changes
Special pages

1.5 Observation Mode Changes
1.6 Calibration Information

Printable version 1.7 Quality flag
Permanent link 1.8 Quality note
Page information 1.9 Science Data Products

Electric Field Detector (EFD)

Rules of the Road (specific to EFD data)
e For PWE/EFD Spin-fitted (EFD-SPIN) - Level 2 data (VxB not subtracted yet)

The electric field is provisionally calibrated under the assumed effective length and impedance of WPT-S (wire antenna).
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Level 2 SpinfitBIZFM TEHE T

1) A7J: 64/256 Hz BIHT—75E (t), E,(t) @Leve-1prime CDFJ7- JLZindex pulse time
XECECTIDE T

2) Sine fitZ(IDL curvefitBAZ& BV T)ITLIIS A= (A, o, C)ZEH T 3:

E =Asin(og, t+a, )+C,, E,=Asin(og,,t+a,)+C,

3) Sine fit CROIZAE > BOIRIE R UMAENS . AEEHCEREBEREIZNI M ZEEE
AESUTWVWBEEZRR (U-VEEZ R ) CUN Y T HFENENMYL(CE T 93!
E,,=A.sina,, E, =A,cosa,

E,,=-A,cosa,, E,=Asina,
4) DAYV 7>7FESun SensorDAEEZZZEELUT(21.9°) KETIF—EEDDSIFRIZ(C

ZHIT3:
E,,_dsi, E,,_dsi, E,,_dsi, E,_dsi < Level 27 —%
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Quality flagzx Y — L CHEET 5

ERG> erg_pwe_qflag

Use button 1 to select time, 2 to erase time, and 3 to quit.
point name: date/time yvalue
Use right button to exit 2017-12-13/06:39:59 NaN
Q@erg_pwe_efd_12_: 2017-12-13/06:01 3.333
lerg_pwe_efd_12_: 2017-12-13/10:07 0.5172

Time range:2017-12-13/06:01:00.000 -- 2017-12-13/10:07:00.000
source tplot variable: erg_pwe_efd_l2_quality_flag

Quality flag(s): b5

Notes of quality flag of EFD:

b@:see Quality Note, b1l:DC-CAL signal ON, b2:AC-CAL(E) signal ON, b3:AC-CAL(B) signal ON, b4:eclipse, b5:magnetorquer operated,
b6:ambiguous UTC label, b7-bl5:reserved, bl6:Eu or Ev saturated, bl7:Ul1 & U2 cannot used, bl8:V1l & V2 cannot used, b19:Ul not
biased, b20@:U2 not biased, b21:V1 not biased, b22:V2 not biased, b23:WPT-Pre AC-Gain = L, b24:Slow-sweep CAL

ERG> erg_pwe_dflag, /full

Time range:2017-12-13/00:00:00.000 -- 2017-12-14/00:00:00.000
source tplot variable: erg_pwe_efd_12_quality_flag

quality flag for EFD: b2 b5 bl6 b20 b22 b24

Notes of quality flag of EFD:

b@:see Quality Note, bl:DC-CAL signal ON, b2:AC-CAL(E) signal ON, b3:AC-CAL(B) signal ON, b4:eclipse, b5:magnetorquer operated,
b6:ambiguous UTC label, b7-bl5:reserved, bl6:Eu or Ev saturated, b17:Ul & U2 cannot used, b18:V1 & V2 cannot used, b19:Ul not
biased, b20:U2 not biased, b21:V1 not biased, b22:V2 not biased, b23:WPT-Pre AC-Gain = L, b24:Slow-sweep CAL
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PWE Quality Flag (4B, L1 primen 5114 5)

b0: see Quality Note < Quality Note ®E{& (I Web (Wiki) ici5#;
b1l: DC-CAL signal ON

b2: AC-CAL(E) signal ON

b3: AC-CAL(B) signal ON

b4: eclipse

b5: magnetorquer operated

b6: ambiguous UTC label

EFD OFA/WFC(E) OFA/WFC(B) HFA

b16: Eu or Ev -- saturated b16: Eu - saturated b16: Balpha - saturated b16: Eu/Eu - saturated
b17: U1, U2 - cannot used b17: Ev - saturated bl7: Bbeta - saturated b17: Bgamma - saturated
b18: V1, V2 - cannot used b18: Bgamma - saturated b18: HFA internal CAL
b19: Ul - not biased b19: time synchronization failed b19: time synchronization failed

b20: U2 - not biased b20: Balpha - contaminated by broadband noise

b21: V1 - not biased

b22: V2 - not biased

b23: WPT-Pre AC-Gain = L (EFD Gain: affected)
b24: Slow-sweep CAL
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VxBEIG D ETE (BB & MGFH )

ERG> erg_load _orb

ERG> erg_load_mgf

ERG> tmagname ='erg_mgf_12_mag_8sec_dsi’

;;; Rotate velocity vector from GSE to DSI

ERG> spd_cotrans, 'erg_orb_|2 vel gse', 'vel j2000', in_coord='gse', out_coord='j2000’
ERG> erg_cotrans, 'vel j2000', 'vel_dsi', in_coord='j2000', out_coord="dsi’

;;; calcualte VxB in DSI coordinate

ERG> tinterpol_mxn, 'vel_dsi', tmagname

ERG> tcrossp, 'vel_dsi_interp', tmagname, newname='VxB_dsi’
ERG> calc, "'VxB_dsi"="VxB_dsi"*1e-3’

ERG> options, 'VxB_dsi', ysubtitle='[mV/m]'

SPEDAS Tips

v’ spd_cotrans: ZIEHIBEEZ R D ERIL—F >

v’ erg_cotrans: H b BRI EBFDEZERANDEHIL—F >, J2000Z 9T L THh D #h I EEAE
RN ELTHR

v tinterpol_mxn, tvar, tref: tvarM F§fE T N )L Z trefl 2451 2 TE % % ]

v’ tcrossp: tplotZ D 44 &

21 ERG Training Session - DC E-field -  3/6/19




EzDEH & Ez/ExyDIEER (EuD HECEL)

ERG> tinterpol, tmagname, 'erg_pwe_efd 12 _Eu_dsi’, newname=tmagname+'_interp’

ERG> get_data, 'erg_pwe_efd [2_Eu_dsi', data=eu
ERG> get_data, tmagname+'_interp', data=b

ERG> ez= -(eu.y[*,0]*b.y[*,0]+eu.y[*,1]*b.y[*,1])/b.y[*,2]
ERG> eu3=fltarr(n_elements(eu.x),3)

ERG> eu3[*,0:1]=eu.y E-B=0Z{REL. kR
ERG> eu3([* 2]=ez ZEZH LK
ERG> store_data, 'erg_pwe_efd 12 _Eu3_dsi', data={x:eu.x, y:eu3}

ERG> store_data, 'erg_pwe_efd [2_Eu3_ratio', data={x:eu.x,y:eu3[*,2]/sqrt(eu3[*,0]*2+eu3[*,1]*2)}

_——7

4 )
HEL-ESODEOANERELIY BRECLEDHEE. (ex. HEA R E U EH
[CEEICESGE>TWASESZ)ELLIRITEBEAY FLHARDH 5N TULVEL
AIREMEN B B

- J
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ERG> split_vec, 'erg_pwe_efd_12_Eu3_dsi’
ERG> split_vec, 'erg_pwe_efd_12_Ev3_dsi’
ERG> split_vec, 'VxB_dsi’

BIET—H EVxBE D ELER

ERG> store_data, 'Ex_with_VxB’, data=['erg_pwe_efd_I2_Eu3','erg_pwe_efd_I2_Ev3','VxB']+'_dsi_x’

ERG> store_data, 'Ey_with_VxB', data=['erg_pwe_efd_|2_Eu3','erg_pwe_efd_I2_Ev3','VxB']+'_dsi_y’

ERG> store_data, 'Ez_with_VxB', data=['erg_pwe_efd_I2_Eu3','erg_pwe_efd [2_Ev3','VxB']+'_dsi_z’

ERG> tplot, 'E'+['x','y','z']+'_with_VxB'

23

v &§bHtET” erg_pwe_efd 12_E{u,v}3_ratio” |
£78y FLTHS ek i

v Eu, EVIZENFEE L TUOVEULAERT S |
v’ Residual, offset, quality flagZi & . E AR i S R, U
_ EXEBIEBXFETHRT SREEZ DTS Y L
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VXBEN ZHY . SMEZRANTH

ERG> dif data, 'erg_pwe_efd 2 _Eu3_dsi', 'VxB_dsi', newname="'Eu-VxB_dsi’
ERG> dif data, 'erg_pwe_efd _[2_Ev3 dsi', 'VxB_dsi', newname="'Ev-VxB_dsi’
ERG> erg_cotrans, 'Eu-VxB_dsi', 'Eu-VxB_j2000', in_coord='dsi', out_coord='j2000’
ERG> erg_cotrans, 'Ev-VxB_dsi', 'Ev-VxB_j2000', in_coord='dsi', out_coord='j2000’

ERG> spd_cotrans, 'Eu-VxB_j2000', 'Eu-VxB_sm', in_coord='j2000', out_coord="'sm’
ERG> spd_cotrans, 'Ev-VxB_j2000', 'Ev-VxB_sm', in_coord='j2000', out_coord="'sm’

ERG> options, ['Eu-*','Ev-*'], datagap=60., labels=['Ex','Ey','EZ’]
ERG> ylim, ['Eu-*', 'Ev-*'], -10, 10 ( bLO

ERG> tplot, ['Eu-VxB_sm', 'Ev-VxB_sm'] .

Eu-VxB
sm
|
o =]
. i
; I E L | é |
o

.
Lmn 2.6 6.2 6.2
MLT 9.3 14.4 15.0
MLAT 22.6 18.1 14.2
hhrmm 0000 1200 0000
2017 Dec 12 Dec 14
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. == 48 B LM
CorotationEiHFNDEH
ERG> spd_cotrans, 'erg_orb_12_pos_gse', 'pos_geo', in_coord='gse’, out_coord='geo’

ERG> get_data, 'pos_geo',data=data

ERG> xgeo=data.y[*,0] SPEDAS Tips _
ERG> ygeo=data.y[*,1] v tkm2re: '—7_- A T:tp|0t%§ﬂ % kmZRe
ERG> zgeo=data.y[*,2] T %?ﬁj’ é }[,—3'— > o ”km”7j’ 70
< 3 > TRe>km, “replace” 4t 7
ERG> nd=n_elements(data.x) :/ 3T i@tpbt%%& EIE % :.I:ﬁ i
ERG> v_cor_geo = fltarr(nd,3)
v’ 1Re=6,374kmZ X E

ERG> v_cor_geo_t = sqrt(xgeo*2+ygeo”2)*2.*1pi/86400.

ERG> v_cor_geo[*,0] = -ygeo*v_cor_geo_t/sqrt(xgeo”*2+ygeo”2)
ERG> v_cor_geo[*,1] = xgeo*v_cor_geo_t/sqrt(xgeo”2+ygeo”2)
ERG>v_cor_geo[*,2] =0.

ERG> store_data, 'v_cor_geo', data={x:data.x, y:v_cor_geo}
ERG> tkm2re, 'v_cor_geo', /km, /replace

ERG> spd_cotrans, 'v_cor_geo', 'v_cor_sm', in_coord='geo’, out_coord='sm’

ERG> tinterpol, 'erg_mgf |12 _mag 8sec_sm', 'v_cor_sm', newname='erg_mgf 12 _mag_8sec_sm_interp’
ERG> tcrossp, 'erg_mgf 12 _mag 8sec_sm_interp', 'v_cor_sm', newname='E_cor_sm’
ERG> calc, ""E_cor_sm"="E_cor_sm"*1e-3'

ERG> options, 'E_cor_sm', labels=['Ecor_x', 'Ecor_y', 'Ecor_Z’]

25 ERG Training Session - DC E-field -  3/6/19



&3;8] 7 —42 & CorotationBIZ D LLER

ERG> split_vec, 'Eu-VxB_sm’
ERG> split_vec, 'Ev-VxB_sm’

ERG> split_vec, 'E_cor_sm’

ERG> store_data, 'Ex_comparison', data=['Eu-VxB_sm’, 'Ev-VxB_sm', 'E_cor_sm']+'_x’

ERG> store_data, 'Ey_comparison', data=['Eu-VxB_sm’, 'Ev-VxB_sm', 'E_cor_sm']+'_y’

ERG> store_data, 'Ez_comparison', data=['Eu-VxB_sm', 'Ev-VxB_sm', 'E_cor_sm']+'_z’

ERG> ylim, ['Ex','Ey','Ez']+'_comparison', -10, 10

ERG> tplot, ['Ex','Ey','EZz']+'_comparison'

26
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ECH & &\ 7 tb B} [Kazama et al., 2018]

Geophysical Research Letters

Research Letter (& Full Access
Density Depletions Associated With Enhancements of Electron
Cyclotron Harmonic Emissions: An ERG Observation

Y. Kazama sz, H. Kojima, Y. Miyoshi, Y. Kasahara, H. Usui, B.-J. Wang, S.-Y. Wang, S. W.Y. Tam, T.-F.
Chang, P.T.P.Ho, K. Asamura, A. Kumamoto, F. Tsuchiya, Y. Kasaba, S. Matsuda, M. Shoji, A.
Matsuoka, M. Teramoto, T. Takashima, I. Shinohara ... See fewer authors A

First published: 21 September 2018 | https://doi.org/10.1029/2018GL080117
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HFA, OFA, EFD-pot@)stackplot

ERG> timespan, '2017-04-12’

ERG> erg_load_pwe_hfa

ERG> erg_load_pwe_ofa

ERG> erg_load_pwe_efd, datatype="'pot’
ERG> set_erg_var_label

ERG> tplot, ['erg_pwe_hfa 12 _Im_spectra_e_mix','erg_pwe_ofa_spec 12 _E spectra_132/,
‘erg_pwe_efd 12 Vave’]

ERG> tlimit, '2017-04-12/'+['16:50', '17:30']
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