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;f.obta1ned w1th the Marlner 4 and Mar1ner 5 magnetometers

- In our recent stud1es of data from the Mar1ner 4 and Mar1ner %T

.5 magnetometers we . have found ev1dence that dur1ng the f11ghts ofrf

V“Mar1ners 4 and 5 negat1ve (toward the sun) po]ar1ty dom1nated at
d'lat1tudes above ‘the so1ar equator1a1 p]ane and pos1t1ve po]ar1ty
fdom1nated at 1at1tudes be]ow th1s p]ane (Rosenberg and Co]eman,
']969 -Rosenberg, 1970a) A subsequent check of data taken w1th
.iother spacecraft dur1ng 1964 through 1967 prov1ded add1t1ona1 ev1-ih
~ dence of th1s effect. we suggested that the dom1nant po]ar1ty
:of the 1nterp1anetary magnet1c f1e1d fo]]ows the hem1sphere de- ”f~
pendent d1po1ar f1e1d of the sun Thus, the photospher1c d1po]ar B
field may be an 1mportant source: of the tnterp]anetary magnet1c |

v‘f1e]d, espec1a11y at qu1et t1mes.' We a]so suggested that one'

The work supported under th1s grant is - the ana]ys1s of datai:;if,a

effect of .high northern act1v1ty near the so]ar max1mum in 1ate . o

-f1968 and 1969 may be to move the Tayer that separates the two
dom1nant po]ar1ty reg1ons to a pos1t1on southward of the so]ar Z_t-R
‘equator1a1 p]ane - | - |

| We have a]so found that for.an interp]anetary magnetiC'
e,_has a
_nonzero mean va]ue (Coleman and Rosenberg, 1971 Rosenberg et a]

field of a g1ven po]ar1ty, the north south component B

‘_1971) in. reg1ons above and be]ow the so]ar equator1a] plane Forf
'a f1e1d of outward (+) po]ar1ty, the mean va]ue <B > s 1ess than X

dlzero above the,so]ar equator1a1 ‘plane and greater than”zero be]ow
“this p]ane*(27fdaypmeans-werevused); -The;magnitude of{kBe> ap-

k'parently increasesywithsanguiartseparationrfrom:the equatorial”



““<fﬁai$ﬁé :“The s1gn of <B > reverses for "towards the‘sun "

po1ar1ty‘

"'egi In work related to our stud1es of the 1at1tude dependence of

' '“»fthe 1nterp1anetary magnet1c f1e]d Hundhausen has found from Ve]a{i;:f

sate111te plasma data from ear]y 1965 to 1ate 1967 that the mag4'-" -
.en1tudes of the so]ar w1nd ve10c1ty and dens1ty have def1n1te he11o-:‘ﬁ
graph1c 1at1tude dependences ' Thus,vthere 1s a. systemat1c d1f-
ference between the magn1tudes observed near 9 % O° and those
";observed at h1gher northern and southern he11ograph1c 1at1tudes }
to +7 3° (a s1x month effect) Start1ng in very. 1ate 1967 Hund—.~:”
_hausen reports that the ve10c1ty 1at1tude dependence d1sappeared

as act1ve, h1gher ve]oc1ty m1d1at1tude streams w1th greater pres—.
“sure pushed themse]ves and the streams be]ow them toward the-

.near equator1a1 ‘regions 1n space He noted that th1s t1me cor-'iﬁ
_responded to the apparent change in our s1nuso1da1 po]ar1ty pattern,r'
‘H1s f1nd1ngs near so]ar max1mum tend to support our 1968 9 1nter-'f

- pretat1ons 1n terms of non- radial flow. .
' A th1rd phaseof our work 1nvo1ves a study of the behav1ori

of the sp1ra] ang]e If one - expresses the magnet1c f1e1d B and

- .the solar wind ve10c1ty V in the r1qht handed so]ar equator1a1

,coord1nate system wwth un1t vectors r, e, and ¢, the tangent of

the sp1ra1 ang]e; tan aB = ~B¢/B is g1ven by the Parker mode]

as tan ap = (Qr sin e)/V s where Q is- the .sun s angu]ar ve10c1ty L

.and r 1s the spacecraft sun d1stance The results of the ob-

-lservat1ons made w1th Mar1ners 2 4, and 5 are that at qu1et

B periods of 1OW'solar act1v1ty, i.e,,'when s]ow so]ar w1nd o

streams dom1nate the f]ow, tan ap > tan ap; and for'd1sturbed 1$‘

perxods of high solar act1v1ty, i.e., When_"faSt"_solar'windb"



- streams dom1nate, tan aB > tan o

"*'71ntervals of t1me durlng wh1ch these coherent dev1at1ons occurf

b

‘~}%ranged 1n 1ength from 3 days to 27 days and more

Rosenberg,-1970b) éil-f"i’

At the Ca11forn1a Inst1tute of Techno]ogy, the magnet1c PR

- f1e1d due “to sources on the Har1ner 5 spacecraft 1tse1f was - re—iiiﬂﬁf~
Vmoved~from the magnetometer data us1ng a method deve]oped by ;~Jh¢
vProfessor Leverett. Dav1s, Jr{ of CIT and- Dr Edward'd“ Smith

’ of JPL. Th1s method makes use of rotat1ona1 d1scont1nu1t1es and/ ta
or A]fven waves 1n the 1nterp1anetary med1um We deve]oped a u’>
general computer program (Rosenberg, 1971) that w111 determ1ne

.the spacecraft f1e1d by the . Dav1s Sm1th method from the magnet1c

- f1e]d data from any 1nterp1anetary spacecraft _ The program 1s

B entlrely automat1c Iterat1ons are performed andsopt1m1zat1on,'

.-.techn1ques are used to se]ect the best va]ues Thevresuits

a]ong w1th runn1ng plots of the chang1ng spacecraft f1e1d are

'vpr1nted out on11ne ‘ The program saves many man hours and can

be used to ana]yze many months or years of data 1nexpens1ve1y

We made a deta11ed study of the’ rad1a1 dependence (i e.,.f
w1th d1stance from ‘the- sun) of . the f1e1d components, the magn1-hf
tude and the power spectra us1ng the 1nterp1anetary magnet1c |

:f1e]d measurements taken w1th Marlner 4 (Co]eman et al. ; 1969)

and Mar]ner 5. Us1ng a t1me ser1es based on gauss1an norma11zed

1 random data, we also ana1yzed the effect of - averag1ng harmon1c}‘f'

components'(the Four1er coeff1c1ents) in a band for power spectraT‘

restimates and. the effect of d1fferenc1ng of the time ser1es -
' [X1(t) to X1(t) _' (t)] on the shape of the reco]ored spectra.

At ]ow frequenc1es we found that band averag1ng gauses ‘the s]ope~ )

~of the a“tOSPeCtra Power'den51ty-to be steepened when it shou]d 'fj



ndt?béf¥ D1fferenc1ng corrects th1s andzﬁome other 1mproper

L.effects at h1gh frequenc1es,-too.5ﬂﬁf;
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