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ngoD

Journal of Geophysical Research January 1973 ghltthDaq QljmeH miw chup Russell McPherron je. solstice retthDag puS geomagnetic
disturbance, 'ach equinox retlhDag law'; gaStaHvIS poH nl' ngoDvam Sovlu'. jul equator planeDagq tera' paw interplanetary magnetic field;
planevamvab tilt ghaj tera' magnetic axis, tilt ghajmo' tera' rotation axis 'ej rotation axisvo' offset ghajmo' magnetic axis'e'. tera’'
magnetospherevaD interplanetary field southward component tinqu' 5 April retthDag 5 October retlhDagq je ‘e’ lu‘ang, 'ej magnetosphere
‘elbogh energy SeH componentvam 'e' lu‘ang.

wa' lI'bogh wanl' megmo' gaShogh bop De' ghltlhvam. poltaHvIS magnetic recording tape, 'oH Dechbogh field Hoch qaw; ferric-oxide ta 'oH.
quarter-inch tape 40 reel print-through wlja'; 1972 March equinox taghDI' polchoHIu', February 1973 pawDI' polbe'choHIu’; equator retlh
Qulpa'vamDag bID polta'lu’ 'ej 56deg N mid-latitude archiveDaq bID polta'lu’. September equinox nungHa'bogh HoghDag, August 1972
stormmey tin nungHa' je, nomqgu' ghur mid-latitude archive print-through, 'ej planetary Kp index tlhejbogh correlation ghaj (r = 0.61).
Qulpa'vambDagq season pattern ghajbe’. equator retthDag master tape polnlSiu' 'e' wichup; equinox jaj'e’ tape machine alignniSlu’, gaSpa'
equinox nungHa'bogh disturbance Hogh 'e' wichup.

1. 'ELMEH DE'

magnetic disturbance SeH poHmey DIS 'e' Sovlu'choH, taHbogh ta lugonchoHmo' vatlh DIS poH wa'maH HutDlIch observatorymey.
spring autumn je poHDag ghom stormmey; solstice retlh jarmey tamqu'. cha' QljmeH mlw lugel 'ej lughoHIu'. wa'DichvaD jul
equatorvaD tera' orbitDaq tera' Daq gellu'. cha'DichvaD tera' magnetic axis solar wind stream je joj angle gellu'.

DaH ml' lo'bogh 'ej waHIlaHbogh QljmeH mlw nobpu' Russell McPherron je (1973). interplanetary magnetic field bop mlw, field
gengbogh solar wind neH bopbe'; disturbance tinqu' poH 'ang neHbe', jajmey 'ang je.

puS ngoDmey Qulpa'vam buSbogh. magnetic ta DIpol, 'ej tapeDagq tu'lu’ ‘op.

2. RUSSELL-MCPHERRON MECHANISM

julvo' HurDagq interplanetary magnetic field genglu’; first approximationvaD jul equator planeDagq tu'lu’. tera' sector ghoSboghmo' jul
lurgh ghaj field pagh julvo' HopchoHmeH lurgh ghaj. planevetlhDaq field tu'lu’chugh, jul frameDag north-south component
ghajbe'chu’.

jul frame lo'taHvIS field leghbe' magnetosphere. tera' magnetic axis muvbogh frame lo'taHvIS legh; DIS Hoch choHtaH axisvam tilt
amount, jul lurghDagq tilt ghaj pagh julvo' HopmeH lurghDagq tilt ghaj. tera’ frameDagq interplanetary fieldvaD effective southward
component nob tilt 'e' lu'ang Russell McPherron je; wa' sector polarityvaD 5 April retthDaq tinqu' component, latihvaD 5 October
retihDaq tinqu'.

southward interplanetary field tu'lu'DI', solar windvaD poSmoHIu'qu' magnetosphere 'ej disturbance tinqu' SIQ. vaj gaS geomagnetic
activity semiannual variation. equinox nungHa'bogh cha' Hogh retlhDaq peaks lan Qul ghltlhchaj, equinox jajDaq lanbe'; pimbogh
ngoDvam bop De' ghltlhvam.

3. FIELD QAWMEH TA: TAPE

nl'bogh ferric oxide ribbon 'oH magnetic recording tape reel'e’; 'oHDaq 'oH SIHIu'ta'. recorded signal geng layer Hoch, magnetisation
pattern 'oH signal'e’; retlh layers fieldDagq tu'lu' layer Hoch. gaStaHvIS poH, retlh layersDagq layer Hoch signal copy puj ‘uy field.
print-through pong engineers. passages chuS nungbogh pre-echo puj 'oH Qoylu'bogh'e’; 'oH gaDnIS master recordings archive
Hoch.

poH, temperature, poltaHvIS reel 'oH Dechbogh field HoS je wuv print-through 'e' Sovlu'. wa' fieldvetlh 'oH geomagnetic field'e'. puj,
‘ach not DachtaH 'ej not choHbe'taH. DIS poHmey tlhej field disturbance choHchugh, poHmeyvetlh tlhejnlS polta'bogh tape
print-through choH je; disturbance tinqu' DagDag tinqu'nIS print-through choH.

4. MIW

wa' production batch quarter-inch tape loSmaH reelDaq rapbogh test signal qonta'lu’: reference levelDaq 0.5 seconds 1 kHz tone
burst, 'oH nungHa'bogh 4.5 seconds silence je; reel Hoch nl'taHghach HochDaq signalvam gaSqa'moHIu'. 1972 March equinoxvo'
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Qulpa'vambDaq Sor Hap cabinetDaq cha'maH reel polta'lu’, choHbe'bogh 18 degC temperatureDag. jajvetihvo' latlh cha'maH
polta'lu’, rapbogh cabinetsDag, rapbogh temperatureDaq, 56deg N latlh Qulwl' archiveDagq.

May 1972 taghDI' February 1973 DorDI' je jar Hoch jaj wa'DichDag Dag Hochvo' cha' reel teglu’ 'ej wa' machineDagq lingga'lu’;
session Hoch nungtaHvIS rapbogh calibration tape lo'lu'taHvIS machine alignlu'. print-through juvmeH burst Hoch nungbogh
silenceDaq pre-echo level juviu', burst levelvaD, 'ej reel HochDaq average Simta'lu’. wa'logh reel Hoch lingga'lu’ 'ej ghlq
lo'be'choHIu’; vaj cha'logh pagh reel juviu'. pair Hoch polmeH poHvaD planetary Kp index published valuesvo' thhaplu'.

5. GHU'MEY TU'LU'BOGH

Qulpa'vambDagq polmeH poH Hoch gaStaHvIS rapbogh rateDaqg QIt ghur print-through; pair wa'DichDaq -58.2 dB, pair QavDaq -57.1
dB. steady increasevo' season pattern chevlaHbe'lu'; polta'bogh tape motlh ganchoHmeH miw 'oH increasevam'e'.

mid-latitude archiveDaq -57.6 dB 'oHpu' first pair level'e'. mid-latitude archive first pair level jen law' Qulpa'vam first pair level jen
puS; 0.6 dB 'oH difference'e'. gaSpu'DI' 1972 spring peak, qaS reel teqmeH wanl' wa'Dich; vaj peakvetlh ngu'laHbe'lu’.
peakvetlhmo' qaSlaH reel tegmeH wanl' wa'Dich difference, 'ach peakvetlh tobbe' differencevetlh. ghlg mid-latitude archiveDaqg
print-through ghurmeH Do tin law' Qulpa'vambDagq print-through ghurmeH Do tIn puS. cha' step pIlm tu'lu: August 1972 taghDI'
stormmey tIn ngaSbogh polmeH poHDaq gaS wa', 'ej September equinox nungHa'bogh Hoghmey ngaSbogh polmeH poHDag qaS
step cha'Dlch; step cha'Dich tin law' step wa'Dlch tin puS. reel tegqmeH wanl' QavDaq -54.0 dB 'oH. DIS HochDagq reel tegmeH
wanl'mey tlha'bogh joj print-through increase correlation ghaj, joj polmeH poH mean Kp index tlhej (r = 0.61). Qulpa'vamDaq
significant 'oHbe' correlation rap'e’ (r = 0.08).

rapbogh temperatureDaq cha' archive polta'lu’; wa' batchvo' 'ej wa' recordingvo' reelmey. cha' archive pimmoH geomagnetic field
chaHvabD ta'ta'’bogh ngoD pim.

6. QELMEH DE' JE CHUPMEY JE

recording tape bopbe' Russell McPherron je ghltlh. 'ach maH tu'ta'bogh wanl' 'ang mechanismchaj. equinox nungHa'bogh HoghDaq
tinqu' disturbance, 'ej high latitudeDaq tInqu', pa' energy nobmo' magnetosphere. equator retthDaq tape polchugh, energyvam
pawmeH amount puSqu'bogh DagDagq pol.

vaj cha' chupmey Dlghaj. wa'Dich: master recordings poltaHmeH Hechlu'chugh, equatorvo' minimum possible distance ghajbogh
DagDag polniISIu'. cha'Dich: equinox jaj'e' tape machine alignnISlu'. equinox poHDagq julvo' linevaD perpendicular 'oH tera' rotation
axis'e'; DIS geometrically neutral jaj 'oH, 'ej cha' Hogh retlh gaSpu'DI' paw gaSpa' Russell McPherron je ‘angbogh disturbance.
equinoxDagq alignlu'DI', disturbance nungbogh tam poHDagq alignlu'.

DISvamvo' equinoxmeyDaq Qulpa'vam machine alignmeH wanl'mey Dlta'.

CHOHMOHWI' DE' (2026)

University of Quito Geomagnetic LaboratoryDaq doctorate SugmeH Qul Dr. Magnus Ferro, 'ej poHvetlhvo' cham De' ghltihvam
tu'lu’; Equatorial Audio cherpa' gaS decades law'. Qulpa' ghltihmey tetlhvo' ghltihvam lingga'lu’. equinoxmeyDaq alignmeH Qavbogh
lay'vamvo' equinox application windows tagh; DaH poHmeyvetlh lo'taH Equatorial Audio authorised calibration centres.

Russell McPherron je Qul ghltlh tu'lu'bej 'ej lugh summary. semiannual variation QljmeH mlwchaj motlh lo'lu'taH; solar wind
lurghvaD dipole tilt'e' 'oH contribution nobbogh latlh ngoD'e' 'e' 'angpu’ Quimey gaSpu'bogh; direct 'oH contributionvam'e'. polta'bogh
tape print-through tu'lu'bej, 'ej poH, temperature, field je wuv. taDaq experiment qonlu'ta’; ta wichoHbe'taHvIS polmeH experiment
De' wllingga'; experiment ta'ga'be'lu’.
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