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Daily Mean Sunspot Numbers for May 2000 I
Days ID Name Days ID Name
11 AAP P.Abbot 9 SCHG G.Scholl
28 ATAT T.Atac 11 SIMC C.Simpson
Day Mn. Raw Ra s.d. Mn. Rak s.d. 10 BARH H.Barnes 27 STEM G.Stemmler
19 BATR R.Battaiola 27 SZAK K.Szatkowski
i 107 Ll 8 3.6 10 BEB R.Berg 28 TESD D.Teske
2 96 37 81 29 7 BERJ J.Berdejo 14 THR R.Thompson
1 BLAJ J.Blackwell 27 VARG G.Vargas
3 3 3.2 80 2.7 17 BMF M.Boschat 16 VIDD D.Viddican
24 BOSB B.Bose 16 WILW W.Wilson
4 o 40 L 3.3 30 BRAB B.Branchett 19 WITL L.Witkowski
5 62 5.2 44 3.5 26 BRAD D.Branchett 29 YESH H.Yesilyaprak
: 22 BRAR R.Branch
6 42 33 32 24 24 BROB R.Brown
21 CARJ J.Carlson
. B L 5. 1 31 CHAG G.Morales
8 78 5.3 67 4.3 29 CKB B.Cudnick
11 CLEC C.Clemens
9 109 5.9 91 4.3 16 COLE B.Collins
16 COMT T.Compton
10 141 7.8 117 5.9 25 CR  T.Cragg
11 160 8.8 127 5.5 6 DEME F.Dempsey
24 DRAJ J.Dragesco
31 ELR E.Reed
i3 159 2.2 158 6.2 17 FEEC C.Feehrer
14 211 9.0 178 74 16 FERJ J.Fernandez
24 FLET T.Fleming
15 227 9.4 185 7.0 20 FUJK K.Fujimori
16 216 10.5 177 7.3 25 GICR R.Giovanoni
7 GOTS S.Gottschalk
17 181 9.3 147 5.9 10 HALB B.Halls
1 15 HAYK K.Hay
18 178 28 144 7.7 11 HRUT T.Hrutkay
19 191 7.2 160 5.4 4 JACT T.Jacobsson
28 JAMD D.James
20 204 9.8 165 7.2 9 JEET T.Jeffrey
3 JENS S.Jenner
21 196 8.5 165 6.4 22 KAPJ J.Kaplan
22 176 8.5 151 6.2 9 KNJS J&SKnight
19 LARJ J.Larriba
23 170 7.0 140 5:4 6 LERM M.Lerman
21 LEVM M.Leventhal
24 152 5.5 128 4.4 21 LIZT T.Lizak
25 134 6.2 110 5.1 8 LUBT T.Lubbers
26 MALK K.Malde
26 137 6.8 112 4.8 28 MARJ J.Maranon
22 MCE E.Mochizuki
27 136 6.6 111 5.2 23 MMT M.Moeller
28 140 8.2 106 5.3 13 NYLH H.Nylander
16 OBSO IPS Obso.
29 137 5.2 115 4.1 1 PARN N.Parker
3 RANT T.Randall
30 101 4.8 85 3.0 25 RICE E.Richardson
31 81 4.8 68 3.1 22 RITA
Means: 140.4 115.8

No. of Observations: 1115




EDITOR'S NOTES

Bulletin Backlog

An analysis of data for the month of January and a preliminary analysis of data for the month of February have been
completed, and copies of these are included in this mailing. A final analysis of the February data will be conducted when
the remaining data are received from the former chairman (see note on February Bulletin).

Revised Rsm Values

An error has been found in the spreadsheet that was used to compute the smoothed mean sunspot numbers (Rsm) included
in the April Bulletin. Corrected versions of the graph and table are included with this mailing. RaK values remain the same
as in the April Bulletin.

After reanalysis of the February data has been completed, the Rsm values will be updated through August, 1999.

New Material on the AAVSO Website

Graphical depictions of sunspots and groupings relating to the Zurich system of classification have been placed on the
website this month. These materials, aimed at helping a new observer understand the evolutions of groups, have been
contributed by Tom Fleming (FLET), one of the members of the committee mentioned in last month's Bulletin. On the
homepage, click on “Observing Programs™ and then “Solar” for a listing of the new materials.

Additional materials relating to the appearance of spots and groups under differing seeing conditions--also contributed by
Tom--are expected to make their appearance on the website around the end of June.

Thank you all for your monthly reports and, once again, for bearing with us during this transition.

Clear Skies,

-CEF



RaK Smoothed Means (Rsm)
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Month RaK Rsm
Oct 96 1.4 34
Nov 16.1 8.1
Dec 12.0 9.0
Jan 97 5.5 9.6
Feb 7.9 9.8
Mar 7.9 11.9
Apr 15.3 14.0
May 17.8 15.5
Jun 13.8 17.9
Jul 7.7 20.6
Aug 22.8 21.5
Sep 43.9 23.0
Oct 22.6 28.2
Nov 3T 29.9
Dec 38.9 33.3
Jan 98 31.1 38.3
Feb 34.8 43.2
Mar 57.8 46.0
Apr 49.0 49.8
May 54.7 51.8
Jun 60.4 54.6
Jul 66.1 57.3
Aug 88.5 57.9
Sep 92.3 59.3
Oct 48.9 64.0
Nov 68.8 64.9
Dec 86.4 68.8
Jan 99 59.6 76.8
Feb 67.0 79.0
Mar 66.6 79.2
Apr 65.2 82,2
May 101.6 85.3
Jun 142.1 85.0

Smoothed RaK Values (Revised)
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Sudden Ionospheric Disturbances Recorded Du
Prepared by
Casper H. Hossfield

-50, recorded eleven sudden ionospheric disturbances

. (SID), that day.
, A-90 recorded

SES) on his multiplexed charts below. Jim Mandaville
ares apparently set off a strong magnetic storm that started late on the 23%

0 magnetograms of the storm are reproduced below the SES charts. Al McWilliams made his
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seven of them as SESs of NPM in Hawaii. These fl

23 May was a day of high solar activi
and peaked early on the 24" Tw

These are shown as sudden enhance

recording with a flux gate magnetometer. See information below on how to build a flux gate magnetometer.
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Recently a letter was posted on the “Public Seismic Network” that gave several sources of information on how to build a
magnetometer. One of the sources was a book, “The Magnetic Measurements Handbook™ by J.M. Janicke who lives in Butler,
NIJ a nearby town I pass through often. On my way to Home Depot I stopped by to visit Mr. Janicke and buy a copy of his book.
He is a retired electrical engineer who worked much of his life in the aerospace industry designing magnetic instruments. He has
written his handbook for amateurs interested in building homemade magnetic devices. You can find out much more about the
interesting projects in his book at his web site, << http://www.wcbspan.net/~magres/ >>. With his permission I have
reproduced below his schematic and complete details on how to build a flux gate magnetometer. There is nothing critical about
the design so there is no need to follow it slavishly. The easiest way is to buy all the parts from Digi-Key but Radio Shack parts
would be a satisfactory substitute for some items. Mouser << http://www.mouser.com/ >> or call (800) 346 6873, is also a good
source of parts and they have no minimum order requirement. It might be a good idea to solder the ICs and transistors directly
into the circuit board but don’t try this unless you have a good soldering iron that is adjustable and can be set to a suitable low
temperature. Radio Shack’s Butane gas soldering iron set on its very lowest temperature setting is suitable for soldering ICs
directly into a circuit board without cooking them. By not using sockets you can avoid possible future problems with poor
connections in any homemade electronic device. If you want to remove an IC it is easy to do with Radio Shack’s copper
desoldering braid. The braid is also handy for redoing sloppy soldering jobs. No amateur should be without it. If you have any
questions or run into trouble, Mr. Janicke will be glad to help you. His email address is << magresi@wcebspan.net >>.
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Figure 43 FGM-550 Magnetometer Circuit Board - 1op view

If, for example, the data sheet indicates that a gain of 2.1 was
required then a total resistance of 21KQ is used for the feedback resistor
(R12 plus R13). Resistor values in the zero-balancing network (R14, R15
and R16) were selected to provide easy compensation for any offset in
the dc amplifier.

Setup and Operation

After completion of the board the magnetometer can be checked out
for initial operation by following the steps outlined below, after
connecting the appropriate Fluxgate Sensor.

1. Apply power to the magnetometer; allow 3 minute warm-up.

2. Check for proper frequency at TP-1; adjust as required.

3. Observe the wave form at TP-3 (across R6).

4. Connect a dc meter across the DC Signal Qutput terminals.

5. Temporarily connect a short-circuit across C5. Adjust the Zero-Adj.
trimmer for zero indication on the meter. Remove short circuit.

6. Using a Helmholtz Coil or Calibration Solenoid, as per the
instructions in The Magnetic Measurements Handbook, adjust
amplifier gain trimpot for appropriate meter indication commen-
surate with the applied magnetic reference field. Resistor selection
may be required to obtain required gain.

Parts List

" Symbol Descripticn D-K p/n  Price(S)
Cl 120 pF +5% 50 vdc. polypropylene P3121 025
Cc2 4.7 uF 25 vdc. tantalum P2047  0.55
C3 33 uF 25 vdc electrolytic P5150 0.22
C4 1.5 uF £10% 100 vde polyester EF1155 091
cs Supplied with sensar
Cé 0.1 uF £10% 50 vdc met. film P4525 0.15
IC-1  CD4047BCN multivibrator CD4047BCN 1.0
IC-2 LMT747CN Hi-perf. dual op-amp LMT747CN 1.00
IC-3  DG201A Analog Switch DG201AC] 440 i
L1l mH choke M7102 1.73

Ql Zetex ZVP2106A MOSFET
Q2 Zetex ZVN4206A MOSFET
RI 5KQ 25-tumn trimpot

ZVP2106A  1.23
ZVN4206A 102
3296W-502  2.83
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Figure 44 FGM-550 Circuil Board - bottom view. Nolc dashed lines indicate fop side leads

Symbol Description D-K p/n
R2’3  See lext - 1% mertal film resistors
R4 10K +1% 1/4 watt metal film 10.0KXBK
RS 10K £1% 1/4 watt metal film 10.0KXBK
R6 102 +5% 1 wan metal oxide 1.0W-1
R? 10K 1% 1/4 wan meial film 10.0KXBK 0.10
R8 5.11KQ £1% 1/4 watt metal film 5.11KXBK
R9 5.11KQ +1% 1/4 wart metal film 5.11KXBK
R10 10KQ +1% 1/4 wan metal film 10.0KXBK
RI1 10KQ £1% 1/4 watt metal film 10.0KXBK

R12 Trimpot 25-turn cermet, see textType 3296W  2.83
RI3  Seetext- %1% 1/4 wan metal film

R14 20K =1 1/4 wart metal film 20.0KXBK
R15 20002 1% 1/4 want metal film 200XBK

R16 10KQ +£1% 1/4 wau metal film 10.0KXBK
R17  20KQ 1% 1/4 watt metal film 20.0KXBK
RI8 10KS2 25-turn trimpot 3296W-103
RI19 20KQ +1% 1/4 wan metal film 10.0KXBK

Sensor. Magnetic Research Type FM see data sheets

Integrated circuit sockets: 8-pin = $0.40; 14-pin = $0.70
16-pin = $0.85

Circuit board: 3.5" x 5.5" = $3.00

Price($)

0.10
0.10
0.10
0.05

0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
2.83
0.10

Vector Micro-Klip® terminals, 60 required = $0.05 ea. NOTE: an
appropriate hand insertion tool is recommended for inserting

the Vector Type T42-1 pins into the circuit board.

Estimated total electronic parts = $29.00 (not incl. Fluxgate Sensor)

. Digi-Key Corp. 701 Brooks Ave. South
Thief River Falls MN 56701-0677

(Tel: 800-344-4539) is a suggested source and their

part numbers and prices are included because they have all

of the

necessary components . However, any source such as Newark

Electronics or Radio Shack may be a satisfactory alternate.

Magnetic Research, Inc.
122 Bellevue Avenue Butler NJ 07405 U.S.A.
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Substituting a capacitor of 160 pF will enable a frequency of 7.5
kHz to be generated (for driving the Type FM-210 Sensor) using the
same resistance value of 166.66K ohms. Here "again, any reasonable
values of R and C may be used. The 4.7 uF tantalum capacitor (C2) is
required in order to prevent high-level square waves from the oscillator

from getting into the synchronous detector and causing a large zero
offset.

The frequency generated and the RC values required may be
determined by using the following cquation:

. ] :
= - where:

0.005(RC)

= frequency in kHz

= resistor value in ohms

= capacitor value in uF

0=

Driver

Zetex ZVP and ZVN series MOSFET transistors are used to supply
sufficient power to drive the fluxgate core well into saturation. Other
manufacturer’s components may be used providing they can handle the
current required. The combination of L1, C4 is a matching network for
the sensor. The one-ohm resistor (R6) enables the current wave form
through the sensor primary to be observed and its amplitude to be’
:_,nmmc?d. The value was selected so that the emf developed across the
resistor will be a direct indication of the current; i.e. 0.1 volt will indicate
a current of 0.1 ampere.

The wave form, as observed on an oscilloscope, should appear as

illustrated below:

Ipeak ¢ —— ~

I peak

-129-

Synchronous Detector

This circuit is also referred to as a synchronous demodulator. It uses
an analog switch and an operational amplifier as the active circuit. The
analog switch is driven at a rate of 15 kHz when the oscillator frequency
is 7.5 kHz (for the FM-210 Fluxgate), and at 20 kHz when the oscillator
runs at 10 kHz (for the FM-340 or FM-400).

The synchronization effect will cancel out most noise and all
fréequencices other than the second harmonic signal generated by external
magnetic fields affecting the sensor. The output from 1C-2A, at TP-5, will
be a dc signal having an amplitude directly proportional to the level of
the magnetic field. A DG201A analog switch is recommended as the
switching component. A less expensive DG2I1 has also been used
successfully. This circuit has little or no offset — and any small amount
that it might have can be easily nullified by use of the DC Amplifier Zero
Adjust control. Note: in the interests of good engineering practice it is
recommended that the input pins of the unused sections of the DG2T10A
or DG211A be grounded (pins 8, 9 and 16).

DC Amplifier

The DC Amplifier (IC-2B) uses one-half of the LM747 i.c. The
values of the feedback resistance (R12, R13) will depend upon the type
of Fluxgate Sensor used. Gain may range from about 1.5 to 3 for the FM-
210 and Es-u\_o fluxgates to between 5 and 8 for the FM-400 sensor.
The variable’ component (R12) may be a 10KQ or SKQ multi-turn
trimpot with the balance of the required total resistance made up in the
fixed component (R13). For best t.c. and stability it is advised that the
fixed resistor value be greater than that of the trimpot. The gain can be
adjusted so that | oersted (gauss) = | volt dc output, or 0.1 oersted equals
I volt, or whatever ratio is desired. A switch and appropriate resistors can
be used in lieu of a single fixed resistor in order to enable a multi-range
magnetomelter to be achieved.

The Test Data sheet normally supplied with the FM-Series
Fluxgates indicates the gain that was required for that sensor when the dc
amplifier output was 1 volt for a sensed field of | oersted.
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