View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by NASA Technical Reports Server

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)


https://core.ac.uk/display/42880566?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

U.S. PEPAPTMENT OF COMMERCE
National Technical Information Service

AD-AO24 603

COMMENT ON ‘Kp DEPENDENCE ON SECTORS’ BY I. B.
McDIARMID AND E. E. BUDZINSKI

STANFORD UNIVERSITY

PREPARED FOR
Orrice oF NAVAL RESEARCH

MarcH 1976

1




45112 D e / 2
Comment on ‘Kp . on
Sectors’ by 1 B. McDiormid and
E. E. Budzinski

3

by
Leif Svalgaard

-

March 1976

ADAG 2460

Reproduction in whole or in part
is permitted for amy purposs of
ths United States Goveramesat.

v’
SUIPR Report No. 655
Office of Naval Research
Contract NOGI4-76-C-0207"
National Aeronautics and
Space Administration
Grant NGR 05 -020-559,
National Science Foundatior
Grani ATM74-19007, and
The Max C. Fisischmann Foundation __ o—‘-ﬁﬁﬁz‘ﬂ ’\
e 4 for public telease .
| e
- :
INSYITUTE FOR PLASMA RESEARCH

STANFORD UNIVERSITY, STANFORD, m

REPRODUCED BY

NATIONAL TECHNICAL
INFORMATION SERVICE

U.S. DETARTMENT OF COMMERCE
SPRINGFIELD. YA, I8




UNCLASSIFIED
S5t CURITY CLASSIFICATIGN OF THIS PAGE (When Datr Entared)

REPORT DOCUMENTATION PAGE sEraat comrEEmie FoR

1 HEPORT NUMBER 2, GOVT ACCESSION NO. ! 3 RECIPIENT'S CATALOG NUMBER
SUIPR REPORT NO. 655

4 TITLE tanid Subtitle) 5. TYPE OF REPORT & PERIOD COVERE™

Comment on 'Kp Dependence on Sectors' Scientific, Technical
by I.B. McDiarmid and E,E, Budzinski

6. PERFORMING ORG. REPORT NLMBEH

7. ALTHORIES)

8. CONTRACT OR GRANT NUMAL Rl

Leif Svalgaard NOOOL4-76-C~0207

3 FERFOAMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROULIC e
Institute for Plasma Research AREA & WORK UNIT NUMHE v
Stanford University
Stanford, California

72 REPORT DATE 13 mi, OF Par B4 |

March 1976 1
15 SECURITY CLASS, !c! this ropory?

11 CONTAROLLING OFFICE NAME AND ADDRESS

Office of Naval Research
Electronics Program Office

Arlington, Virginia 22217 UNCLASSIFIED
1a M ITORING AGENCY NAME & ADDRESS {if difi. from Cantrathng Otfice)

15n0. DECLASSIFICATION  DOWNGRADING
SCHEDULE

e v TROAUTION STATFMENT (ol this repottl

This document has been approved for public release and sale;
its distribution is unlimited.

T "RIBLTION STATEMENT (of the ahstract entered an Block 20 1 different trom reporyl

1R SUPE FVFNTARY NOTES

TECH; OTHER

T e = WNOFIDS (Coantinue on reverse side 1t necessary and identity by block number]

Geomagnetic activity
Interplanetary field
UT variation

T ‘.?AF'AIA(IT Ceuntime an roverse side of necessary and tdantify by hloek number! : :
A suggestion by McDiarmid and Budzinski that an annual variation of geo-

magnetic activity can explain a sector polarity asymmeiry is shown not to be
necessary. The correct explanation is that the Kp-index exhibits systematic
errors that enhance the UT variation during Toward polarity and decreases the
UT variation during Away polarity. i

DB 1 F:zzmm 1473 ) . UNCLASSIFILED

EDITINON OF 1 NOV 65 1S OBSOLETE ; SECURITY CLASS FICATION OF THIS PAGE {Wher Data Enterad)




Comment on 'Kp Dependence on Sectors'

by I.B. McDiarmid and E E, Budzinski
by

Leif Svalgaard

Office of Naval Research
Contract N00014-76-C-0207

National Aeronauties and Space Administration
Grant NGR 05-020-559

National Science Foundation
Grant ATM74-19007

and

The Max C, Fleischmann Foundation

SUIPR Report No. 655

March 1976

Institute for Plasma Research
Stanford University
Stanford, California

i
1

Submitted to:

TTTRsE T Aimi. wrded

YO

Whtie 2cotion E(

341

T gl S:im 0
EefiN ANz ]
BT A1 R L8 PPN
o3 SR,

Bl TRIGUTICE AAVAILISILITY 202CS
R

1
1

(R

Jourial of Geophysical Research

L]




Comment on 'Kp Dependence on Sectors’

by I.B. McDiarmid and E.E, Budzinski
by

Leif Svalgaard
Institute for Plasma Research
Stanford University
Stanford, California 94305

A

McDiarmid and Budzinski (1975) examined the Kp-index as a function

of the average geocentric shlar magnetospheric (GSM) latitude of the inter-
Planetary magnetic field. Their results seem to indicate that the Kp-index
depends on cos ¢, where 4 is the angle between the average interplanetary
magnetic field direction and the 2 axis of the GSM coordinate system, Such
a dependence is predicated by the merging theory of geomagnetic activity

(Russell and McPherron, 1973; Svalpgaard, 1976a). A striking feature of

McDiarmid and Budzinski's analysis was that the correlation between Kp and
cos ¢ was present only when the polarity of the interplahetary magnetic
field was directed towards the sun. During away polarity there was little
or no correlation between Kp and cos @, This difference between away and
toward polarity was explained by McDiarmid and Budzinski in terms of an
additional annual variution of geomagnetic activity. It is the ﬁurpose
of.the present note to point out that such an assumption is not necessary
to explain the difference between the Kp dependence of cos_d for the two
sector polarities. The correct explanation is simply that Kp is not suited.

for the kind of analysis attempted by McDiarmid and Budzinski.

The angle ¢ depends both on time of year and on Universal Time, In
constructing the Kp index it was.realized that the Kp observatories were
so unevenly distributed in longitude (most 6f them are in Europe) that
true Universal Time variations would be masked by local time effects. As
a consequence standardization tables are used to eliminate local time (and
UT) variations, Ideally Kp should have no UT variation at all, As Michel
(1964) points out, this goal was not quite achieved and a small residual
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(and entirely artificial) UT-variation is still present. Except for

the lowest values, the Kp-index in the beginning of the UT-day is
systematically too high, while it is too low in the middle of the UT day.
Because cos ¢ changes sign when the sector polarity changes, the UT-
variations of geomagnetic activity according to the merging theory should
be opposite for the two polarities. During away polarity the activity
should have a maximum of 1040 UT and during toward polarity maximum
activity should occcur at 2240 UT, Using o geomagnetic index devised by
Mavaud {1967), the so-called am-index, it is possible to verify that such
UT-varintions exist, The am-index is derived from stations having a nearly
uniform distribution in longitudo and is therefore capable of showing the
proper UT-variations, Figure i shows the result of an analysis by Svalgaard
(1976a). Note that the observed variations are just as expected from the

merging theory.

The magnitude of these UT variations is compatrable to the systematic
errors in the Kp index and the obscrved Kp dependence on.UT is a result of
superposing the real UT variations and the systematic errors, The net re-
sult is that the systematic errors enhance the UT-variation during to-
ward polarity and deocreases tho UT-variation during away polarity. Figure 2
shows the result of this superposition, It is apparent that the UT-variation
during away polarity indeed is completely masked by the residual systematic
errors in Kp, One could then concluwde as did McDiarmid and Budzinski that
Kp has different cos ¢ dependence in different interplanctary sectors, Such

a conclusion is formally correct but does not mean that geomagnetic activity

has differﬁﬁt cos ¢ dependence for opposite polaritics,

The present author (Sﬁnlgaard, 197Gb) has reéently proposed that
the Kp indok be replaced by Mayaud's Km—index {Em bcing derived from am,
as Kp is related to the np-index)}, The investigation by McDiarmid and
Budzinski, which is commented upon in this note, is a godd\gndication'that

such replacement is strongly needed,
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Figure. 2
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Figure Captions

Universal time variations of geomagnctic indices an,am,

and as, The interplanctary magnetic ficld polaritv (measurcd
by spacecfgft during 1962-1970) was usecd to divide the datn
into two groups: Away polarity (open circles) and Toward
polarity (filled circles). In the righthand panel the dil-
ference between the universal time varintions (away-toward)

is shown, (After Svalgaard, 1976a,)

Universal time varintions of Kp for different sector polarity:
Away (open circles) and Tovard (filled circles). The bottom
panel shows the average UT varintion ol Kp with no regard of
the polarity, The average varintion is consistent with the

Tesult of Michel (1464) using data beforc 1962 cnly.
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UNIVERSAL TIME VARIATION OF Kp INDEX
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