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THE STANDARD OF WINGST GEOMAGNETIC
OBSERVATORY
(ERDMAGNETISCHES OBSERVATORIUM WINGST) - ITS
IMPROVEMENT AND PRESERVATION, DEMONSTRATED BY
EXAMPLES

Gunter SCHULZ*

The continuous measurement of the secular variation (SV) of the Earth’s magnetic
field is a task of highest priority at the Wingst Geomagnetic Observatory of the Bundesamt
fir Seeschiffahrt und Hydrographie (former Deutsches Hydrographisches Institut). As, by
nature, SV progresses very slowly, the devices — i.e. the base-line instruments and,
logically, those variometers the base-lines of which are determined by the measurements
of the base-line instruments — have to keep their magnetic standards over several
decades. Moreover, modem developments in the field of instrument construction have to
be utilized in order to improve and/or ensure the standards. This paper describes by means
ofsome examples, where priorities have been placed in the last few years. Problems which
have arisen in this connection show where the limits of the measurement accuracy are set.

Keywords: observatory standards, pier tilt, secular variation, fluxgate magnetome-
ter

1. Introduction

When Wingst Geomagnetic Observatory was inaugurated in 1938 it
was possible to fall back upon a set of classic devices which had previously
been procured for the predecessor station Wilhelmshaven in 1928: a
magnetic station theodolite together with an oscillation box, an earth
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inductor, as well as a photographic variometer system, all designed by G.
Schulze, Potsdam [Vopper, 1988].

It is remarkable that the station theodolite has been operating as the
main base-line instrument for the declination (D) until the present day; the
photographic recorder — the variometer for the vertical component (Z) has
been replaced in the meantime by a Lacour balance (which, contrary to the
Schulze type, is completely sealed against humidity changes) — is no
longer used as the main system for deriving hourly mean values, but renders
an indispensable service as a reliable back-up. Itis true for both devices —
the base-line instrument as well as the variometer — that the accuracy of
the readings or the stability of the recording, respectively, is hardly attained
by modem instruments.

Similar statements are not true for the earth inductor. Its insufficiency
becomes obvious when considering the results of measurements with the
first proton magnetometer (PRM), procured in 1960. Fig. 1 shows a detail
of the Schulze system base-lines’ original display and, therefore, supplies
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documentation of the Observatory’s instrument history. The upper part
shows the Z base-line of the Schulze balance. Circles and vertical crosses
mean base-line values calculated from the horizontal intensity (H) and the
inclination (1), the latter measured by the earth inductor. The wide scatter
of these values around the smoothed base-line catches the eye; deviations
of some 10 nT are not exceptional. H is shown below; it runs extremely

stably.

Starting from the middle of June, the first measurements with the PRM
(diagonal crosses) impressively confirm that the scatter has to be entirely
attributed to the earth inductor. (The step of some 20 nT between both time
series is due to pier differences and deviations between the observatory
standard and the International Magnetic Standard, IMS.) From then on-
wards, the PRM has operated as the primary standard, and the earth inductor
has taken second place. That is a classic example for the exchange of
standards making use of instrumental innovations.

Fig.l. Detail of SCHULZE system’s H and Z base-line (lower or upper trace, respectively) of

1960, demonstrating the first measurements with the proton magnetometer (PRM) of the type VA
RIAN 4931 starting on June 09
H base-line:circles denote values measured with the magnetic theodolite according to Lamont’s
O method, where | and Il are the numbers of the deflection magnets used; diagonal crosses are
values measured with three QHMs (Quartz Horizontal Magnetometer)

Z base-line: circles denote values derived from the smoothed H base-line and / values measured

with the earth inductor; vertical crosses are values measured with a BMZ (Balance Magnétique
Zero); diagonal crosses denote Z values derived from the smoothed U base-line and F values mea-

sured with the PRM

1 &bra. A Schulze rendszer 1960-as 1 (leni) és Z (fent) bazisvonalainak egy része a VARIAN 4931

tipust proton magnetométerre! (PRM) végzett jinius 9-én kezdédott elsé mérésekkel
A1 béazisvonal: a korék a Lamont médszer szerinti magneses teodolittal végzett mérések eredménye-

O it, 1 és 11 a mérésnél hasznalt kitérit6 magneseket jelélik. Az ikszek 3 db kvarc horizontélis
magnetométerre! (QHM) végzett mérések értékeit jelolik

Z bazisvonal: a korok a simitott A bazisvonalbdl és a fold-induktorral mért / értékekbdl szamitott Z
bazisértékeket, a keresztek a BMZ-vel (Balance Magnétique Zero) mért értékeket, az ikszek a simi-

tott A bazisvonalbdl és a PRM-mel mért F értékekbdl levezetett Z értékeket jelolik

Pue. 1 YacTb onopHbIx nuHuii A (BHU3Y) 1 Z (BBEpXY) 1960-ro rofa cuctemsl LLynbue ¢ 06o-
3Ha4yeHMeM MepBbIX U3MePEHUIA BbINOAHEHHbIX MPOTOHHLIM MarHuTomeTpoM (PRM) Tuna
BapuaH 4931 HauynHas ¢ 9-ro noHA
OnopHaa MMHMA A: Kpy)XKamu 0603Ha4eHbl pesynbTaTbl U3MEPEHUIn MarHUTHLIMU Teo-

/h fonutamu no crnocoby SlamoHTa, | u 11 0603Ha4eHbl MarHUTbI-YKIOHUTENN MPUMEHSABLLMECS
npu n3mepeHnsx. Vikcamu 0603HaueHbl pe3ynbTaTbl U3MEPEHUIA BbIMOMHEHHbIX TPeMS
rOpU30OHTaNbHLIMY KBapLIEBbIMW MarHuTomeTpamun (QHM)

OnopHas NMHUA Z: KpyXXKaMu 0603HaueHbl 3HaueHus 6a3ncoB Z pacCUMTaHHbIX MO CriaXeH-
HOI OMOPHOW NMHUM A 1 3HAYEHUAM 1U3MePEHHbIM 3eMHbIM WHAYKTOPOM, KPECTUKaMK - 3Ha-
YeHUs Z BblBefjEHHbIVE 13 CTNaXEHHON OMOPHOW NMHUW F 1 3HaueHnin F, n3mepeHHbIMU
PRM
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The introduction of the digitally operating fluxgate magnetometer in
1980 [Schuiz, 1983] means a complete change, not only from the stand-
point of measuring technique but also from that of evaluation methodology.
The new system renders improvements as far as linearity and certainty of
the scale values, dynamic range, resolution, and cross-talk are concerned,;
in return for that, concessions have to be made to the stability of the
fluxgates. Chapter 2 deals with this item.

As the fluxgates are mounted stationarily, they need not follow the
SV — as is necessary with magnets of the classic type. What is more,
statements with regard to technical disturbances of spontaneous (or statis-
tical) type (outliers) or systematic type (drifts, cross-talk, and uncertainties
of scale values) can be made by means of the simultaneous recording of
the total intensity (F). The single components contribute to such a degree
in so far as they contribute to the closing error (details are given in Chapter
3).

Whereas the quality of the recording system can be extensively
controlled by internal observatory routines, the base-line instruments can
only be checked by comparing them with those of other observatories: on
the one hand, this can be accomplished by the momentary value comparison
with nearby stations [Schuilz and Voppel 1981]; on the other hand, if
absolute standards are concerned, direct comparison measurements have
to be carried out. Referring again to the station theodolite, it represents the
Observatory’s absolute D standard. Chapter 4 shows what kind of efforts
have been made in order to track down the remaining permeable impurities
and to meet the requirements for a connection measurement providing the
check as to whether or not the IMS is fulfilled.

Chapter 5 gives an idea of how far pier differences can affect compa-
rison measurements. Not only the instruments themselves have to be
carefully preserved but also their environment has to be regularly checked
so far as disturbing magnetic fields are concerned.

2. The base-line of the Z fluxgate

In the late ’seventies, the digital recording system was installed. Its
main feature is a permanent over-determination, because F is recorded by
means of a PRM as well. Fig. 2 shows the fluxgate magnetometer’s Z
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Fig.2. Lower part: monthly means of the fluxgate magnetometer’s Z base-line values
(left-hand scale) since 1980; upper part: the fluxgate magnetometer’s Z scale values
(right-hand scale), measured galvanically, for the same period.The scales are matched
in such a way that equal relative fluctuations of either quantity give the same amount
(see the scale in the middle). The small dashed line indicates the part previously
shown in [Schuiz 1983]. For the traces marked by ‘7065’ and ‘Level’ see the text

2. dbra. Lent: A fluxgate magnetométer Z bazisvonal-értékeinek havi atlagai (bal oldali
skala) 1980-t6l. Fent: A fluxgate magnetométer Z-re vonatkozd skala-értékei (jobb olda-
li skala), galvanikusan mérve, ugyanerre az idészakra. A skalak tigy vannak 6sszehan-
golva, hogy mindkét mennyiség egyenl6 relativ fluktuacidi azonos nagysaguak (lasd a
kozéps6 skalat). A pontozott vonal a korabban mar [SCHULZ 1983]-ban bemutatott részt
jeloli. A “7065°-tel és ‘Level’-lel jeldlt vonalak jelentését lasd a sz6vegben

Puc. 2. BHM3y no-mecayHble cpefHue (WKana cnesa U3 3HaYeHWi Mo ONOPHOWA
NVHWUKN Z MarHuTomeTpa (IIOKCreT HaumHasa ¢ 1980 r. BBepxy 3HaueHMUs wkan
(wkana cnpaBa) MarHMUTOMeTpa (OKCIEAT OTHOCAWMMNECH K Z U3MEpPEHHbIe
ranbBaHMYyecKMM crnocobom, no Tomy xe nepuogy. LLKanbl yBA3aHbl Mexay co60ii
Takum 06pa3om, 4TO OTHOCUTENbHbIE PNOKTYyaunn 06enx BeNNUYNH paBHbl MeXay
coboli (cM. Wwkany Ha cepeguHe). MyHKTUPHOW NHMel 0603HAYEH YYacTOK yxe
npeacTaBneHHblii paHee (LUynby (SCHULZ 1983)) CMbicn NMHUIA, 0603HAYEHHbIX
‘7065’ n ‘Level’, cM. B TekcTe
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base-line. Monthly mean values of half-weekly measurements cover a
period from 1980 to date. A long term trend is superimposed by an annual
period, the amplitude of which attains almost 10 nT. As was shown earlier
[Schutz 1983], the seasonal fluctuation runs with the variation of the
humidity inside the variometer house. The point where the humidity
penetrates into the system is not yet known.

Let us now have a look at the long term trend. It is the point in question:
additionally, in the upper part of Fig. 2, the scale values were drawn in such
a way that their relative scatter matches the relative fluctuations of the
base-line. The scale values can be determined galvanically with an absolute
accuracy of 5 TO 4by means of the Observatory’s magnetic field genera-
ting and electrical standards.The line smooths the individual values.

A parallel course of both quantities is quite obvious. This means that
tilting and any deformation of the fluxgates can be ruled out as a cause of
the base-line’s trend, the former being confirmed by the level readings
(marked ‘Level’). Instability of the digital voltmeter within the feedback
circuit does not play a role either, as can be seen below (marked ‘7065).

Two mechanisms are conceivable: fluctuations of the precision resis-
tor and/or the compensation coil’s factor, both parts within the feedback
loop of the fluxgate.

3. Turning the horizontal fluxgates

Until May 1984, the horizontal fluxgates were aligned towards the
geographic co-ordinates X (North component) and Y (East component),
respectively. Then the fluxgates were turned counter-clockwise by 45°
within the horizontal plain (Fig. 3). As the orthogonal configuration was
preserved, the base-line of F could be checked later on by the usual routine.

Thad not contributed to the closing error S until then, owing to the
negligible coefficient of the linear term of the series expansion valid for
Wingst:

S =F,,- F =bF,n- bF
bF =0.37 5X+ 6.5 10"36 Y +0.93 OZ
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Fig.3. Turning of the horizontal fluxgates counter-clockwise by 45° from (X,I') to
(U,V) within the horizontal plane

3. bra. A horizontdlis fluxgate-ek 45°-kal az éramutat6 jarasaval ellentétes iranyba
forgatva (X, TJ-tdl (U, V) felé a horizontalis sikban

Puc. 3. Topu3oHTanbHble PAOKCTeNTbl NOBEPHYTHIE Ha 45° XK NPOTWB 4acoBOWA
ctpenku ot (X,Y)k (U, V) B ropn3soHTanbHOW NAOCKOCTH

F means the readings of the PRM. Therefore, outliers and short term
base-line fluctuations of Y had eluded the check. After the turning, the
weight of X was allocated equally to both new components U and V:

6F=0.27bU +0.26 bV +0,93 0z

This is due to the fact that D almost vanishes at Wingst. From then
onwards, D — calculated from U and V — has been included in the
permanent check of the F base-line. The recording system has become more
secure. Fig. 4 shows the Z fluxgate in the foreground and those of the
horizontal components in the background. One can recognize their direc-
tions easily by means of the Helmholtz coils with which the scale values
are checked.

A recording sample of 1984, (4th September) from 10 to 20 UTC
(Fig.5), i.e., three months after turning the fluxgates, where H and D were
computed from U and V, demonstrates the efficiency of the over-determi-
ned system. A fairly strong disturbance is shown — F and Z each increase
by more than 200 nT within two hours. H fluctuates within comparable
limits.
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Fig. 4. View of the fluxgates mounted separately on levelled bases, after turning them

by 45° (see Fig.3). The components to be recorded can be recognized by the orientati-

ons of the Helmholtz coils. Uand Vare positioned in the background. For the configu-
ration before that, see Fig.3 in [scHuULz 1983].

4. abra. AZ, Ués Vmiszerek kiilon-kiilon szintezett talpakon felallitva, a 45 °-os elfor-

ditds utan (Id. 3. abra). A regisztralandé komponenseket a Helmholtz tekercs helyzetébdl

lehet megallapitani. Az U és Kkomponenseket regisztral6 miszerek a hattérben lathatok.
Az eztmegel6z6 felallastId. [Schutz 1983] 3. abrajan

Puc. 4. Mpu6opbl Z, UK V, ycTaHOBNIEHHble HA OTAE/NbHO HUBEMPOBAHHbIX
onopax nocne nosopoTa Ha 45° (cMm. puc. 3). KOMNoHeHTbl nognexatiue
peructpaumu onpefenaoTCA Mo NONOXEHUIO KaTywkKu Fenbmronsua. Mpuéopsl
no perucrpaynm KoMnoHeHT Uun VBUAHbI Ha 3a4HeM nnaHe.
MpeawecTBOBaBIWYO CUTYyaLMlO0 CM. Ha puc. LWWynby (ScHuLz 1983)

The essential point in this Figure is the run of the base-line F, the
resolution of which is fifty times higher than that of the components. It can
easily be seen that the fluctuation of F corresponds to that of H. This fact
points clearly to cross-talk, because the scale values of U and V are certain
within 5 -10"4

A multiple regression of this recording proved the cross-talk —
referred to F — to be relatively high for both U and V-
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WINOST 1984 September 4

Fig.5. Plotted minute values as a function of UTC. The components Z, H, and | are sca-
led on the left, Fand D on the right. Top: scatter of base-line F scaled on the right. A
relationship between H and F can be recognized.

5. abra. UTC fliggvényében abrazolt pierces értékek. KZ, Flés | komponensek a bal ol-
dali skalan, az F és D komponensek ajobb oldali skalan vannak. Fent: Az F alapvonal
szorasa. H és F kozott 6sszefiiggés figyelheté meg

Puc. 5. MUHYTHble 3HaYeHUA M306paKeHHble B 3aBucumocT oT UTC.
KomnoHeHTbl Z, H 1 / HaxogaTcsa Ha NeBoii, a KOMNOHeHTbl F u D- Ha npaBoii
WwKane. Beepxy: pazbpoc no onopHoi nuHum F. HabnoaeTca 3aBUCUMOCTb MEXAY
Hu F

Fo=C +1073(3.36 U +2.83 V-0.64 2),

where C denotes a constant value without any physical significance.
‘Referred to F’ means that only deviations from the orthogonality of the
triple as a whole could have been picked up. That is why F does not contain
any information about the triple’s orientation within the reference coordi-
nate system. The coefficients of Uand Vcan be interpreted as follows: they
are caused by a deviation from orthogonality either of the horizontal
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fluxgates to each other or of the vertical fluxgate against the perpendicular
on the plane spanned by the horizontal fluxgates.

Fig. 6 — a check of the Z fluxgate’s alignment — indeed revealed a
tilting towards the South by some 15°. The Figure shows the reception
characteristic of the fluxgate projected into the horizontal plain. The
characteristic was obtained by turning the fluxgate round the axis of the
tripod, plotting the readings azimuthal against their mean. The outcome of
the multiple regression resulted in portions for U and V according to the
two circles. They fit well the coefficients of Z — indicated by dots.

X

Fig.6. Reception characteristic of the Z fluxgate, projected into the horizontal plane, be-
fore adjustment. Dots: readings of Z referred to their mean value by turning the flux-
gate around the tripod’s axis; circles: values expected from the result of the multiple
regression mentioned in the text. The arrow denotes the direction towards which the

fluxgate was tilted.

6. abra. A Z fluxgate vételi tulajdonsaga a fliggéleges sikra vetitve, beallitas elétt. Pon-
tok: A Z leolvasasi értékei a fluxgate tripéd tengely korili elforditasakor az adatok ko-
zépértékeire vonatkoztatva. Korok: a szovegben emlitett tobbszérds regresszio
eredményébdl vart értékek. A nyil a fluxgate d6lési iranyat jelzi.

Puc. 6. MpuemHble cBONCTBaA (htOKCreiTa Z B NPOEKLUMN Ha BEPTUAKIBbHYIO
NA0CKOCTb Mepej YCTAaHOBKOW. TOUKM: 3HaYeHUA oTcyeTa Z Npu NoBopoTe
(hnrokcreiTa BOKPYr 0CM TPEHOTUN, NPUBEAEHHbIE K CPEAHUM 3HAYEHUAM [aHHbIX.
Kpy>XKW: 3Ha4YeHNA 0XXnjaemble N0 MHOTOKpPaTHOW perpeccun ynoMsHyToW B
TekcTe. CTpenkoin 0603Ha4YeHO HanpaBfeHMe HaK/0Ha (hIloKcrenTa
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We came to the conclusion that the fluxgate must have been tilted by
mistake while the horizontal ones were rotated in May of the same year.
The coefficients for Z can be used as correction terms in order to cancel the
effect of cross-talk when evaluating the recordings.

4. The station theodolite

It has been shown that the base-line stability of Z is far from being
satisfactory. This problem can be overcome by carrying out base-line
measurements more frequently. On the other hand, the variations are
recorded with high accuracy due to the fact that the scale values are well
known and the alignment of the fluxgates can be monitored and, if neces-
sary, adjusted to within 3’ [Schu1z 1983].

What about the base-line instruments’ accuracy? Do they represent
IMS? Table I shows the result of absolute comparisons between Wingst
(WNG) and the observatories Niemegk (NGK), Firstenfeldbruck (FUR),
Witteveen (WIT), Rude Skov (RSV), Brorfelde (BFE), Grocka (GCK),
Nurmijéarvi (NUR), Belsk (BEL), Hel (HEL) and Tihany (THY) carried out
since 1980. It is noteworthy that the difference of D shows a systematic
portion. The value ofsome 0.5 towards E (respectively 2 nT) is fairly high.

In November 1987, the difference between the connection measu-
rement pier (SW) and the D pier (NE) was checked by the station theodolite
itself. Previous results, attained by means of the same method (April 1981
and October 1984), were confirmed. That fact was sufficient motivation
for subjecting the theodolite to a thorough investigation.

In the early ’sixties, iron impurities had already been found and were
removed within the inserting and revolving device, i.e., rather close to the
magnet (Deutsches Hydrographisches Institut, [1965]). In order to trace
further possible impurities, a fluxgate was installed in a stationary manner
very close to the magnet housing. Then the theodolite was turned around
its vertical axis.

Fig. 7 shows the vertical component picked up by the fluxgate
(diagonal crosses, left-hand scale). Drawn against the azimuth it clearly
shows a double amplitude of some 7 nT.
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Measurement WNG D | F H z
when where  minus nT nT nT
1980 Jun NGK NGK +0.63 01 +29 QHM, PRM
NGK RSV (+0.6) (-0.6)
1982  Mar FUR  FUR +0.2 +0.1 1 (17 (-03) DIF, PRM
Jul WNG BFE +0.2 -0.6 QHM
Nov WNG  FUR +021  +0.05 02 (0.7) (+0.1) DIF PRM
1983 Sep WNG FUR DIF, PRM
Dec WNG GCK +0.7 HTM, PRM
1984 Oct WNG WIT +0.56 +0.06 -15  (-13) (-1.1) DIF, PRM
1987  Oct FUR  FUR +0.40  +0.05 04 (08) (-01) DIF,
PRM
1988 Apr WNG BFE +0.74 -0.11 -1.0 +19 +0.7 DIF, PRM
WNG NGK PVM
1989 Feb FUR FUR +0.50 +0.05 +15 (0.0 (+L7) DIF, PRM
May NUR  NUR +043  -0.03 +04 (+05) (+0.3) DIF, PRM
1990  Apr NGK NGK +0.14 -0.38 +18 (+5.6) (-0.4) DIF, PRM
BEL BEL +0.49 -0.01 +0.5 (+0.3) (+0.4) DIF, PRM
May HEL HEL +2.20 +0.35 +34  (-3.3) (+5.0) DIF, PRM
Sep THY THY +0.59 +0.14 -131 (-7.6) (-10.8) DIF, PRM *
FUR  FUR +0.15 +0.28 -19 (43) (0.0) DIF, PRM
NGK  NGK +045 041 +05 (+56) (-1.6) DIF, PRM *
1991 Mar FUR FUR +0.58 DIF *
BFE BFE +0.78 DIF *
Apr BFE  BFE +0.72 DIF *

QHM: Quartz Horizontal Magnetometer, PRM: Proton Magnetometer, DIF: Probe
Theodolite. Values in parentheses are derived.
Results of comaprison measurements (* preliminary)

Table I. Results of absolute comparison measurements between Wingst (WNG) and the

observatories Niemegk (NGK), Rude Sjov (RSV), Brorfelde (BFE), Firstenfeldbruck

(FUR) Witteveen (WIT), Grocka (GCK), Nurmijarvi (NUR), Bels k (BEL), Hel (HEL)
and Tihany (THY)I

I. Tablazat. A Wingst (WNG), Niemegk (NGK), Rude Sjov (RSV), Brorfelde (BFE),
Firstenfeldbruck (FUR) Witteveen (WIT), Grocka (GCK), Nurmijarvi (NUR), Bels k
(BEL), Hel (HEL) és Tihany (THY) obszervatériumai kozti abszoldt 6sszehasonlit6
mérések eredményei

Tabnuua /._ PesynbTaTbl abCONOTHBIX CPaBHUTENbHbIX U3MEPEHUI Mexay
o6cepsatopuamn Yunrct (WNG) Humerk (NGK) Pyge CvoB (RSV) Bpopgenbae
(BFE) ®topcteHpenbabpyk (FUR) ButteBeH (WIT) Fpouka (GCK), Hypmuspsu

(NUR), Benbck (BEL), lenb (HEL) un TuxaHb (THY)
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Fig. 7. Fluctuations of the Z component close to the station theodolite’s magnet housing
picked up while turning the instrument around its vertical axis (azimuth). Diagonal
crosses (left-hand scale): without an additional Field; vertical crosses (left-hand scale):
the same procedure after having over-compensated the Z component by its own amo-
unt (-Z), via a Helmholtz coil; circles (right-hand scale): difference between both cur-
ves in the sense -Z minus Z'; dots (left-hand scale): the same procedure as denoted in
the first case after having removed permeable magnetic impurities (see text)

7. abra. Az alloméas magneses teodolitja melletti Z komponens fluktuacio, melyet a m-
szer fligg6leges tengelye (azimuth) korili elforgatasakor vettiink fel. Ikszek (bal oldali
skala): kiegészitd mez8 nélkil; keresztek (bal oldali skala): ugyanaz az eljaras a Z kom-
ponens sajat 6sszegével valé (-Z) kompenzalasa utan, Helmholtz tekercs segitségével;
korok (jobb oldali skala): a két gorbe kozti kiillénbség *-Z minus Z’ irdnyban; pontok
(bal oldali skala): ugyanaz az eljaras, mint az els6 esetben, a permeéabilis magneses
szennyezG@dés eltavolitasa utan (lasd a szdévegben)

Puc. 7. dnoKTyauna KOMNOHEHTbl Z 67113 MarHUTHOTO TeOA0/INTA CTaHL UK
3anucaHHas BO BpeMsa NoBopoTa Npubopa BOKPYr BepTUKaNbHOW (a3uMyTanbHON)
ocu. Mkebl (Wwkana cnesa): 6e3 4ON0OMHUTENbLHOTO nonsd. KpecTukun (Wwkana cnesa):
TO Xe, nocne KOMMeHcauum KOMNOHeHTbl Z CO6CTBEHHOW cymmoit (-Z) ¢
MOMOLWbIO KaTywWw Ky enbMronbLa; Kpy)Kku (WKana cnpasa): pasHOCTb MeXay
LBYMSA KPUBLIMW B HampaBieHUn  Z MUHYC Z1, TOUKMW (W Kana cneBa): TO Xe Kak u
B NEPBOM CNyyae Mocne yAaneHns NpoHULAEMOr0 MarHUTHOrO 3arpsasHeHns (CM. B
TekcTe

When over-compensating the geomagnetic Z component by its own
amount (-Z), the second curve was obtained (vertical crosses, left-hand
scale). The field was generated by means of a Helmholtz coil connected to
a highly stable DC source. The difference of both curves in the sense “-Z
minus Z’, indicated by the strong line (circles), is referred to the right-hand
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scale. Its peak-to-peak variation isjust 0.7 nT and can be interpreted as the
induced part of magnetism within the magnet housing. This is the only part
that matters, because the permanent portion can be averaged away by
observing in different positions of the telescope (Deutsches Hydrographi-
sches Institut, [1965]).

The curve in the middle of Fig. 7 (dots) again refers to the left-hand
scale and demonstrates the result after removing several parts of the housing
and replacing them by new ones, where necessary.

Surprisingly, check measurements with the old parts and the new ones,
do not show any significant difference, i.e., the alteration did not cause any
shift of the D level (Table II). The differences in the sense ‘telescope South
minus North’ do not differ significantly from each other either.

1985 July 9 Do telescope
South minus North
with new parts -1 °29.08' -0.06'
old 29.03' -0.1r
new 28.96' -0.12'
new minus old +0.01' +0.02'

Table. Il. Magnetic Theodolite Schulze 75, comparison of measurements with old and
new parts, respectively (see text).

Il. Tablazat. Schulze 75 magneses teodolit a mérések 6sszehasonlitasa régi és 0j részek-
kel (1d. szdveg.)

Tab6nnua Il. ConocTtaBneHne N3MepPeHUit MarHMTHbIM Teogonutom Lynbue 75 ¢
MPeXHUMN U HOBbIMMW YacTAMU (CM. B TEKCTE)

The results are interpreted as follows: the impurities discovered within
the housing — in their combined effect — had been negligible in such a
way that they had not falsified the D measurements at any time. That means
that the instrument is now virtually free of iron and may — at least in this
sense — represent IMS. The reason for the deviation towards the East when
comparing with neighbouring observatories is to be considered elsewhere.
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Fig.8. Gradients of pier differences above the connection pier SW in the sense ‘NW
minus SW’. Enlarged symbols: measured values; small symbols: calculated values. S
(bold line) denotes the closing error within the magnetic meridian (see text); QHM and
SCHULZE 75 mark the positions of the comparison instrument’s magnets (quartz hori-
zontal magnetometer or station theodolite, respectively); DIF marks the position of the
probe theodolite’s fluxgate

8. abra. Pillérkillonbségek gradiensei a DNy-i kapcsol pillér f616tt ‘ENy minusz DNy

iranyban. Nagy jelek: mért értékek. Kis jelek: szamitott értékek S (vastag vonal) a mag-

neses meridianon belili zarasi hibat jeloli (Id. szoveg). QHM (quartz horizontalis mag-

netométer) és Schulze 75 (allomas-teodolit) az ésszehasonlitd miiszerek magneseinek,
DIF a préba teodolit fluxgate-jének elhelyezkedését mutatja

Puc. 8 pagueHTbl pasHoCcTell Mexay cTonbamu B HanpasneHum ‘C3 muHyc HO 3’
Haj loro-3anajgHbiM COeUHUTENbHLIM CTON60M. KpynHble 3HAYKN: U3MEPEHHbIE
3HayeHusd. Masnble 3HAYKU: pacyeTHble 3HaYeHUA. S'(OKUpPHasa NMHMA): ownbKa npu
3aMblKaHUM KOHTYpa B fnpefenax MarHUTHOro MmepuamnaHa (cMm. B Tekcte) ‘QHM’
(KBapueBblli TOPU3OHTaNbHbI MarHuTomeTp n ‘Schulze 75’ (cTaHLUMOHHbIN
TeoA40NUT OTMeyatoT MOJIOXKEHMEe MarHUTOB conocTaBnseMblx npubopos a ‘DIF’ -
thnokcrelita npobHoro TeogonnTa
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5. Pier differences

Vertical gradients in D above the connection measurement pier can
be ruled out as a cause of the deviation discussed in Chapter 4 because the
magnet of the station theodolite and the fluxgate of the probe theodolite,
i.e., the instrument the standard was transported with, are positioned at the
same distance above the pier. On the other hand, gradients are quite
possible, as Fig. 8 shows. The diagram shows the correction for H, Z, and
F as functions of the distance above the pier’s cover plate, obtained from
a set of different measurements. They were carried out by means of a PRM
and a probe theodolite.

Within the range of interest, the closing error

S=bFm-bF
with bF= 0.37 bH +0.93 bZ

does not become greater than 0.3 nT. As the difference in F was measured
very accurately, the error must be attributed to H and/or Z.

6. Conclusion

The examples make it clear that - besides the routine work — consi-
derable effort is necessary in order to preserve the Observatory’s standard
and, if possible, to improve it. This means that, apart from any considera-
tions, one has to keep pace with the rapid instrumental development.

At Wingst Geomagnetic Observatory (and, of course, at other obser-
vatories as well) the introduction of the PRM and its improvements
[Schulz, Carstens 1979] and its development to the proton vector mag-
netometer [Voppel 1969], [Voppetl 1972] and [Schulz 1981] represents
an important milestone.

On the other hand, the declination standard, i.e. the station theodolite,
was already put into operation in 1928 — four years before the Second
International Polar Year — and has not been replaced since. A non-mag-
netic theodolite of the Zeiss type (DI-flux) may be an alternative.

The introduction of the digital technique in connection with the
fluxgate principle resulted in a change of the recording system. However,
the base-lines of the modem system do not reach the stability of those of
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the old photographic apparatus. This is an example showing the need for
compromises within the interplay of priorities.
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A WINGSTI MAGNESES OBSZERVATORIUM ALLANDOI -
TOKELETESITESUK ES MEGORZESUK NEHANY PELDAN BEMUTATVA

Gilnter SCHULZ

Seeschiffahrt und Hydrographie (korabban Deutsches Hydrographisches Institut) wingst-i
geomagneses obszervatoriumanak legfontosabb feladata. Mivel természeténél fogva a
szekularis magneses variacio igen lassu folyamat, a méréeszkézoknek - nevezetesen az
abszolut-m(szereknek és természetesen azoknak a variométereknek, melyeknek bazisait
ezen miiszerek mérései alapjan hatarozzak meg - tobb évtizeden keresztiil meg kell
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6rizniik mindségiket. Masfel6l, a mszerfejlesztés eredményeit fel kell hasznalni a
mindség megtartasanak ill. javitasanak érdekében. Jelen dolgozat néhany példan keresztil
bemutatja, mely teriiletek kaptak jelent6séget az elmult években. Az ezzel kapcsolatban
felmerilt problémak jelzik, hova helyez6dtek a mérési pontossag hatarai.

MAPAMETPbl MAFTHUTHOW OBCEPBATOPUN B YUHICTE NX
YCOBEPWEHCTBOBAHNE N COXPAHEHWNE NMNNKOCTPUPOBAHHOE HA
HEKOTOPbLIX MPNMEPAX

r. WYnbl,

3afaya MarHuTHoli 06cepBaTOPUU B YUMHICTe 3aKiovaeTcs B HablOfeHUU
BEKOBbIX M3MEHEHUI MarHUTHOrO NonsA. ®yHaaMeHTanbHbLIM Tpe6oBaHUeM 06cepBa-
TOPUM ABNAETCS MOCTOSIHCTBO (MM XOTS Gbl U3BECTHOCTL) annapaTypHbIX napameTt-
POB B TEYEHUU HECKONbKUX AecATWneTuii. Hapsigy ¢ 3TUM MMEKTCS 3HAYUTeNbHbIe
LOCTUXKEHUS B pa3paboTkKe HOBbIX BUAOB MarHWTHOW annapaTypbl. ABTOPOM faeTcs
XapaKTepucTuKa npolecca BBefeHWUs HOBbIX BMAOB annapatypbl B O6cepBatopun

YWHICT C UNNOCTPALUAMU Ha NMPUMepax.



