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What to Send to Whom

Send new and rencwal membcerships and subscriptions, back issuc
requests, addiess changes, cmanl address changes, graze prediction
regitesis, reimbursement requests, special requests, and other
[OTA busimess. but not ohservation reports. to-

Crag A, and Tam A, McManus

Secretary & Treasurer

2760 SW Jewell Ave

lopcka KS 60611-1614 TISA

Emal: O] Axrinlandoet.net

Send (N arnicles and editorial matters (in electronic form) to:
Rex L. Faston
Fditor tor Occuliation Newsletter
2007 SW Mission Ave., Apt. 1
Topeka KS 66604-3341 UISA
Email: SkyCrazeri@inlandnet. net

Send Lunar Grazing Occuliation reports $o:
Dr. Mitsuru Séma
VP for Grazing Occultation Services
National Astronomical Observatory
Osawa-2, Mitaka-shi
Tokyo 181-8588. Japan
Email: SomaM T @'ce.nav.ac)p

Send interesting stories of lunar grazing occultations to:
Richard P. Wilds
3630 SW Belle Ave
Topeka KS 66014-4542 USA
I'mail: DarkMatier-at-HAR Tz worldnet. att.net

Send Total Oceultation and copies of Lunar Grazing Occeultation
reports to:

Internationat Lunar Oceultation Centre (.0C)

Geodesy and Geophysics Division

Hydrographic Department

Tsukiji-5. Chao-ku

Tokyo, 104-0045 Japan

Email: 11.OC@cue jhd go jp

Scnd Asteroidal Appulse and Asteroidal Occultation reports to:
Jun Stamm
V P for Planctary Oceunltation Services
11781 N Jon Dinve
Tucson AZ RSTIT-8RT71 UISA
Fmail. hmStammie aziee asu.edu

Send observations of occultations that indicate stellar duplicity o
Henk Bulder
Insteck 44
NE-2771 Boskoop
Fhie Netherlands
Fmall THBulder ¢ compuserve com
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Membership and Subscription Information

Al payments made to 1O A must be m Umited States
funds and drawn on a 118 bank. or by credit card charge to VISA
or MasterCard. 1 you use VISA or MasterCard, iclude your
account number, cxpiration date, and signature. (Do not send
credit card information through c-mail. 1t ix not seeure nor safe to
do s0) Make all payments 10 IOTA and send them to the
Seoretary & Treasurer at the address on the left. Memberships and
stibscriptions imay be made for one or two vears, only

Occultation Newsletter subscriptions {1 vear = 4 ssues)
are UIS$20.00 per vear tor USA, Canada, and Mexico: and
LIS$25 .00 per year tor all others. Single issues. mncluding back
issues, arc 1/4 of the subscription price.

Memberships melude the Ocendtation Newslener and
annual predictions and supplements. Memberships are US$30.00
per vear for USA, Canada, and Mexico, and 1JS$35.00 per year for
all others, Observers from Europe and the British [sles should join
the Furopean Service (10TA/:S). See the inside back cover for
more information.

IOTA Publications
Althongh the lollowing are included in membership. nonmembers
will be charged for:

. Local Cicumstances for Appulses of Solar System
Ohjects with Stars predictions UIS$1.00

. Graze Lint and Profike predictions UIS$1.50 per graze

. Papers explainmg the nse of the above predictions
1188250

. LOTA Observer's Manual DS$5.00

Asterodal Occultation Supplements will be available for 1188250
from the following regional coordinators;

. South America--Orlando A Naramyo: Universidad de
los Andes: Dept. de Fisica: Ménda. Vencruela

. Europe--Roland Boninsegna: Rue de Manembourg. 33;

B-6381 DOURBES: Belgium or IOVA/S {see back

COVLT)

. Southern Africa--M._ 1) Overbeek: Box 212 Fdensale
1610: Repubhic of South Afnica

. Australia and New Zealand--Graham Blow:, P.O. Box
2241 Wellington, New Zcaland

L Japan--Toshiro Hirose, 1-13 Shimoniaruko 1-chome:
Ota-ku, Tokvo 140, Japan

. AR other areas--Jun Stanime (see address at leth

(N Publication Information

Olecultation Newsderer (ISSN O737-6700) 15 published quarterh
by the International Occuftation Timng Association. Ine {1OFA).
2700 SW Jewell Ave. Topecha KS 66O LT-16T4H USAL 10T A 154
lax exempt organzation nnder seetions SO 3y and 5090 2y of
the Intermal Revenue Code USAL and s mcorporated i the state
of Texas. Fust class postape paid at Topeka KS, USAL Printing
by Tony Murtay of Georgetown, GALUISA L Cuenlahon. 400

)



International Occultation Timing Association, Inc. (IOTA)

10TA 1998 Annual Meeting

Pavid Duonham

s vear's amnual meeting ol the International Ocenltation
Tmmup Association will be held i Nastnville, Fennessec, on
Satunday. September 12 and Sunday. Scptember 13, The meeting
will begin at 3:00 PM (E1DT) Saturday, to give observers of that
morming’s grazing occuliation of Aldcharan time to recuperate or
1o travel from possibly distant Jocations. An informal reception
will start at 1:00 PM for those alrcady in the Nashville arca. The
Aldebaran praze passes only about 20 miles northwest of Nashville
and there will be a local expedition that others can jow. weather
permulting. The mecting wall last untit [0:00 PM, with a break for
dinner.  The after-dinner part of the meceting will probably be
conducted as an occullabion workshop. The formal meeting will
rexuime at 9:00 AM Sunday morming. concluding by 12:00 PM to
grve atiendecs a chance fo return home that afiernoon and evening.
Scott Depenhardt degaier nastvilic.com;  phone
615-895-0244) 15 the local organizer for the meeting, more
mformation about which wall soom be available on JOTA's web site
(hitp:/Awww sky net/-robmsonfiotandx htm).  Farlier. we had
considcred Memphus for the meeting, but the airline connections
to Nashville arc just as good from most areas. and the distance
from the Kansas City and Topeka arca is ondy a lttle preater due
to more direct Tnicrstate roufes from there to Nashville. Scott's
diligent work with 1OTA promiscs to make this a good mecting,
and 1t also mught give us a chance to sce his observaton .
As an additional draw. there 1s a rare chance to obsenve
3 grazes the morning of September 120 First, at 0.53 AM (EDT).
6.7 mag. 7C 680 has a grave about 30 mules northwest of the
Aldcharan graze path i Teanessee: it will oceur 7 deg. from the
northern cusp on the dark side of the Moon. which will be 9 deg.
above the honzon, Next is the Aldebaran grasze alinost two and a
half hours fater at 3:15 AM FD'T. giving plenty of time 1o travel
between the two sites with portable equipment. The Aldebaran
graze might be seen even without optical aid. occurring 10 dep
from the porthern cusp of the 58% sunlit Moon. which by then will

{email

be 37 deg. above the horzon. Fmally. about 25 miles northwest of

the Aldcbaran path and almost two hours fater. at 5:100 AM EIYT.
there will be a graze of 83 mag. SAO 94056 9 deg from the
northern cusp on the dark side. an event that should be visible with
4-inch and larger relescopes.

Due to low altitude, it will be difficult to observe the 7C
680 graze west of the Nashville region. But 1o the cast, that event
will be better. with the path reaching a minmmum distance from the
Aldebaran path of only about 4 miles in central Pennsylvania. then
extendmy northeastward to a short distance inland From the coast
of Mainc (where the Aldebaran path is mostly oflshore)  'The SAQ
Y4056 path crosses the Aldebaran path west of Charleston.
W.VA_ then draws south of Aldebaran as it crosses sontheastern
Pemsylvania, New York Crty, Long Island Sound and southern
Cape Cod.

Ohscrvng three grazes inoone niglit 5 not just a stunt:
timings of such events provade more detalls of the lunar profile
with dhfterent tracks tor cach observer lor cach graze. A Mctoniy

cvele ago. on Sept. 12, 1979, an almost identical geometry
oceurred in southern California, with the ZC 680 and Aldebaran
paths intersecting near a place called Weed Patch several miles
south of Bakersficld. A large expedition. including myself,
obscrved from that location. Richard Nolthenius was also there,
living in lLos Angcles at the time, and on his way back. he
suocessiully observed the SAQO 94056 graze. one of the few "triple
headers” known, With adequate planning. several of us could do
it this year. and this ime with video,

Schedule of Events

Saturday, September 12

00:53 AM (EDT) ZC 680 praze
03:15 AM Aldcbaran graze
05:10 AM SA0 94056 Y graze
01:00 PM Informat reception
0300 PM Mceting bepgins
06:00 I'M Dinner break?

10:06 PM Meeting ends

Sunday, September 13
09:00 AM Meceting begins
12:00 ’M Meeting cods

Elections

This 1s an ¢lection vear for IOTA. Below s the proposed
slate of offivers for the next three vears, for this vear's election that
will be heldd at the 1OTA meceting. Neminations are now open for
others for the clection: send nominabions to David Dunham by
Augost 1 1o be meluded in the ballor, which will be mailed to the
[OTA membership before the clection. Nominces must be
members of TOTA and only members can participate i the
clection.

[>avid Dunham
Paul Malev
Richard Nugent
Craig McManus
l'errt McManus
Mitsuru Soma
hm Stamm
Walt Robinson
Rex Faston

President

I'xecutive VP

Iixceutnve Seeretary

Sceretary

Treasurer

VP for Grazimg Occullation Scrvices
VP {or Planctary Oceultation Services
VP for Lunar Oceultation Services
Fditor for Clecultation Newsletter

Contact Scolt Degenhardt
Fmail depaia nashville com
Telephone 615-895-02441

Oceuftation Newsfetier, Volume 7. Number 2. July 1998



International Occultation Timing Association, Inc. (10TA)
1OTA Amnual Mecting Registration Form
( Thes form s also located on the web at hitp Znashville conm/ -degalregister (1)
Aller completing form (preferably by August T 1998), please:
1) Fmail 1o; Scott Degenhardt dega o nashville com

CC o David Dunham dunham arerols com
or

2y Matl formr to Scott Degenhardt: 3409 Mary Ave: Murfreesboro TN 37127,

[he 1998 anueal neeting of the International Oceuliation Viming Asseciation will be held on:
Saturday Scptember 12, 3:00 PM 1o 10000 PM CD'T (with a break for dinner)
Sunday Scptember 13,900 AM to 12:00 P'M CDT

MEETING PLACTE:
Vanderbill University's Arthur 1 Dver Observatory located at 1000 Oman Dr., Brentwood Tennessee 37027-4143 (613-373-1897).
NAME :
EMATIL ADDRESS:
PCETAL ADDRESS:

TELEPHONE:

CATE ANL ESTIMATED TIME OF ARRIVAL:
DATE AND ESTIMATED TIME OF DEPARTURE:
INTERESTED IN GTVING A *PRESENTATION?  SUBJECT:
* IF YES, PLEASE DOWNLOAD AND SUBMIT THE LECTURE PROPOSAL FORM AT:
http://rashvilie.com/~dega/lecture. txt

NUMBER OF PEOPLE TN YOUR PARTY THAT ARE IOTA:
MEMBERS : NON-MFEMBERS :
ACCOMMODATIONS (optional)
{check oul the accommodaticns page at: http://nashville.com/~dega/meet  htm)

AIRLINES AND AIRPORT ARRIVING/DEPARTING FRCM:
HOTEL NAME AND LOCATTION:

PLANNING CON JOIMNING THE GRAZE EXPEDITION TN THE MIDDLE TENNESSEE AREA ON FRIDAY NIGHT THE
11 AND MORNING OF THE 12 OF SEPTEMBER?

*YES: NO:

*SEE thET//nashville?€55/~dega/gra2898.htm for details and maps.

+

I hope to learn more about the following topics at the meeting:

Occrltation Newsietter. Volume 7, Number 2; July 1998 5



International Occultation Tining, Assoctation, Ine (1071 A)
FOTA Anmmal Mecting Lecture Proposal Form
(Lhes tori s also Tovated on the web at Tutp “nashyville conyé - depa/lectune a)

- Please subint the followatg form by Angust 13, 1998 with a brief title and description of vour talk.
- You have untll September 1o subimt a short abstract on your subject
- Please bring the fudl tent of vour presentation to the mecting so it can be collected tor printing in Occultation Newstetter. U is
nnderstandable that one meght need 1o modity ones paper after the presentation and discussion that follows. Completed papers can be
submutted ax late ax Seplember 30
- Presenters will be notfied no later than the Hiest weck of September of the time ol their preseatation.
1y Fmail Scott Depenhardt depa o/ nashy ille com
CCto: David Dunham dunham e erols com
or
2y Mail Scott Degenbardt. 3409 Mary Ave: Murfreesboro TN 37127

The 1998 annual mecting of the Intermational Occultaton Taing Association will be heid on:
Saturday Scptember 12,300 PM 1o 1000 PM CD T (with a break for diner)
Sunday Scptember 13.9:00 AM 10 [2:00 PM CDT

MEETING PLACE:
Vanderbult University's Arthur | Dyer Observatony located at 1000 Oman Dr.. Brentwood Tennessee 37027-4143 (615-373-4897).
NAME :
EMAIL ADDRESS:
POSTAL ADDRESS:

TELEPHONE :

DATE ANI ESTIMATED TIME OF ARRTVAL:
DATE AMND ESTIMATED TIME OF DEPARTIRE:

LECTUKE TITLE:

CO-PRESENTERS MNAMES (1f applicable}:

DATE/TIME PREFERRED TO GIVE PRESENTATION:
LENGTH OF TIME REQUIRED TC PRESENT:

TYPE CF MELIA FEQUIRED:
OVERKEAD PROJECTOR: __ SLIDE PROJECTOR:  VCR/TV: MARKER BOARD:
MULTIMEDLA COMPUTER (NAME TYPE OS REQUIRED) : S

OTHER:

OTHER TYPFE OF PRESENTATION:

0O Occultation Newsletter, Volume 7. Number 2 July 1998



Internattonal Occoltation Tamimg, Association, Inc (IO'TA)

Grazing Occultation Observations
Mitsun San
Somad | erce naoac p

Thu table Dt ~ueeesstul or parthy swecesslul,
expuditions tor lunae grazimg ovenltations made m
1998 wlich have been reported to e by Tune 14 Lalse
reveived sonie obsery ations made m 1997 but |did not
know wiieh obsenvations of thenn would be ceported by
the former praszme vecnltabon coordinator Richard 1.
Wilds at the e ol this witing. so they were not
weded hore
AW

Ihes will be seported an the nest ssue of

Lhe st two columns ol the table give the
Eniversal Time month and day nommbers. A “V7 s piven
under the column headed by Vol a video record of some
grase contacts was obtained lrom at keast one of the
stations. and a "PT s given i a photoelectne record was
abtaned
arven. but for non-/C stars. X7 star number pretived by
fetter X is ginven m the ZC column. The next column
gives the magnitude, which was taken from X/94)
Fnder the column headed by 268nt the percent of the
moon's apparent disk sunlitis given, where ™7 signifies
waning phases and <7 waning phases. Next s CAL the
cusp angle in deyrees from the north or south cusp. %Snl
and CA arc the values calentated by OCCRED Only the
number of stations reporting useful data (ingluding
possibly one station reporting no occultation) 15 gien
under # Sta. Next v the aumber of tminps, which count
Y for "possibly spunous”™ events and nothing for "most
likch spurous”™ ones. Only contact timings are counted.
and onlv 3f they are timed to, al worst. two scconds
accuracy. Folals imvobving halves are rounded up. 88 1s
the best (lowest) sky steadimess code reported by any
observer in the expedition. Ap gives the aperture, in
centimeters, of the smallest telescope in the expedition
wihich achicved the sky steadiness listed under 88 (in case
more than onc observer achicved it). Shifi gives the
estimated shift from the ACLPPP prediction. m seconds
of arc on the predicted profite. [t was estimated by me
usimng the 8533 wversion of OCCRED and the 1997
December 22 version of observed profile data, which
were used for 1998 ACLPPP prediction profiles. N and
5 indicale whether the observed shadow passed north or
south of the predicted one. WA 1s the approximate
average of the Wats angles of all observed contacts,
which 1 usnallv close (o the Watls angle of central grave.
and b is the lattude libration in degrees The reduction
resitlts of these prazes will be used o the future grase
predictions.

The Aldcbaran (20 692) prase on Februany 3
stabons i all i Slovakia and
Hungary and 167 contacts were oblamed. s reduction
profile s given m the Higure. It is shightly dillerent trom

ihe ZC and SAO star numbers are usually

were obsernved at 5]

lonsg
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ation

N

cu.

o
e
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Please send reports of afl lunar grazing occultations to
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International Occultation Timing Association, Ing¢ (IOTA}

me. preferabh m 1 OCS B0-column Tornat (as attached files when
sent by cmanly ar m TOTA's ¢conail 76 foremat by cmail or on 3.5
weh floppn disk. Lean also aceept other reasonably well organized
formats giving complete mtormation abont the station coordinates
tongatude. lattnde. and heipht above sca-level, as well as the
reference geadetic datumy and tunmgs. Shifis from the predicied
profile or ather values such as *oSnl and CA 1o longer need (o be
given m the reports sinee | ean calenlate them Be sure to ndicate
o whom copies of vour report have been sent. Please note that 1
L not & stafl of 1LOC soat vou have not sent vour report to 11.OC
other than me. do not melude 11.OC i the List. o that case T will
copy your report and send o T1.OC

Reports of Asteroidal Occultations in 1995
Jun Staman
nemo e flash net

Do me a faver wnd mention i editor’s notes that tis was ready
ever avear age but fell through the cracks. and that 1996 will be
published v the next ON. [Okav, Jim, consider it done. ]

If vou do not have a regional coordinator who forwards your
reperts, they should be sent to me ai: 11781 N dos Dr. Tucson,
AZ 85737 USA. or preferably by email. My email address is
gemoidflash.net Names and addresses of regional coordinators
are given under "IOTA Publications” on Ocuvultation Newsletter's
first (non-cover) page. All times 1o thus report are UTC

[ have collected reports on cight events that included
definiic positive observations for 1995

Jan 19 (654) Zclinda and PPM 122496, The table (oo the next
page) Dists the observers who sent in reports for this well
publicized cvent,

Notes:

1}y The chord at Sonoita (Track 2N) was a video recordimg by Jim
McGaha, Derald Nye. and Mark Truchlood. They used the 24 inch
telescope, with a GBC camera and time inscrter. There were some
high thin cirrus clouds, but a 12 magnitude star was also recorded
during the occultation.  The reappearance was slow, 3-4 video
frames. The R time given was that of the first frame that started to
brighten.

23 No times received.

3) The positive chord at 21485 was timed visually by Warren and
Betty Otlutt, observiog with separate telescopes (a C-8 and 7-n.
refractor). the [ was about 15 seconds after the closest approach
of the object that occulted the star at track 2N). When asked if he
was certain that it was not a cloud event, Warren replied. "no. [ am
not certatn that it was not a cloud event, although the other stars in
the ficld were unaftected. 1t would have had to be a small clowd,
and moderately dense. but such 15 not impossible.” Ve further said
that there was cirrus and the seeing had detoriorated appreciably:

the star disappearcd completcly, with no sign of the asterond.

Feh 13 (654) Zelmda and PPM 122197, A 25 see. oceultation
was recorded at 23:34:27.1 by 7. Lantos of Budapest. |lungary

Apr 05 (105) Artenns and CLRS 708954 Roger Venable at
Augasta, Guorgia belicves a 9.2 see. event, which bepan at
0524:51 710 bereal. ™ as certain as one can be about a crisp
fadimg of onc-halt magnnude "

Apr 22 (106) [ione and PPM 157858 At [imoux. Irance an 1X
second occultation was revorded at 22:19°04 by O, Gadal, and
confirmed by I Guvot with a CCD camera. 51 other Furopean
obscrvers monitored this event.

May 15 (30) Urania and PPM 227166, Of nincteen European
observers. six recorded occultations from Poland (listed on the next
page).

May 26 (7) Ins and DM +H)8 0089, Hidchiko Akazawa atl
Funaho, Okayama caught the occultation photoclectrically in the
dawa. The S/N was only 1.6, A detailed analysis with median
tiliers shows a 6.3 second event from 19h 17m 30 8s (report form
shows 19:18:30.8). which corresponds to a 252 km occultation
chord.

Dee 06 (704)Intcramnia and GSC 518700396, Nobno Ohkura
at Okayama, Japan timed a 10.7 sce. occultation begmning at
U9 10031,

Dex 10 (85) lo and PPM 146634, David Dunham is working on
a full report for this ¢vent. Larry Wasserman has published a
ctreutlar diameter of 178 km for this asteroid. Sce ON (vol. 6. no
13.p. 300} A summary of the observations is listed on the next
pape. 1

Treasurers’s Report
Terri A. McManus
10T A@iintandnet net

he balance as of 1998 May 31 is $6.734.73. 1t has come to

my attention in a round-about-wayv that some members are
upset that 1 do not acknowledge remewal pavinents. 1 can
understand with the sporadic ON publication schedule how it is
difftcult to know 1if vour payment has been received. Please do
this: If your check does not clear the bank or if pavment does not
show on your credit card within two months pleasc contact me. |
may be slow at this or may not have received your renewal. My
neighborhood has a lot of misdelivered mail. Also please keep in
mind that 1. as well as all other IOTA officers. do this on a
volunteer basis, A paving job and family obligations come first!
Thank you for vour paticnce,
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Jan 19 (633) Zchuda and PPM 122496

Track Dbservey Location Disappearance Reappearance Note
286N Casa Grande, AZ
v L4EeN Jim Stamm Tucson, AZ
i 138N [avid Harvey Tucson, AZ
134N Bill Hubbard Mt . Lemmon, AZ
Q02N Grasslands Obs. Sonoita, AZ 07:32:08.84 07:32:19.02 1
0628 Bob Millis Lordsburg, NM 2?72 27 2

1555 Larry Wasserman Deming, NM
18608 Richard Nugent Amarillo, TX

1858 Paul Maley Amarillo, TX

209s Paul Carnes Alamogordo, NM

2135 Walter Farrar Mountain Park, NM

2145 Warren Offutt Cloudcroft, NM 07:31:41.32 07:31:52.25 3
2145 Betty Offutt Cloudcroft, NM ?7? 27 3

L

May 15 (30) Urania and PPM 227166

Qhserver Location Beginning Lasting
Leszek Benedyktowicz Krakow, 21:21:31.7 5.3 sec.
Andrzej Janus Krakow, 21:21:34.5 4.8
Andrzej Pigulski Wreclaw, 21:21:54.0 6.0
Witold Piskorz Kracow, 21:21:34.3 5.7
Mariusz Swietnicki Zrecin 21:21:157 7(1-2 sec)
RAleksander Trebacz Niepolomice 21:21:28.8B 4.5

Dec 10 (85) lo and PPM 146634

# Qbserver Location Long,/Lat . /Elevation/Track #
1 Anderson Mesa, AZ /i / /378
2 Dunham, David St. Joseph, MO f/ /23N
3 Martinez, Tom Cleveland, MO W 94 35 53.6/N 38 40 01.8/298/
4 Sandy, Bob Lewisburg, KS W 94 41 59.0/N 38 38 46.0/325/548
5 Nason, Guy N. York, Ont. W 79 36 51.7/N 44 01 27.0/225/588
& Dempsey, Frank Greenwood, Ont. W 79 04 35.3/N 43 56 13.8/160/
7 Wilson, Timothy Jefferson City, MO W 92 08/N3B 31/ /
Kniffen, Doug Warrenton, MO W 91 13 14/N 38 43 30/ /
8 Hubl, Erik Maryaville, XS5 W 96 3B/N 39 41 {(approx)/~350/
9 Scherping, Dave Blue Rapids, KS W 36 38/N 39 41/ /
10 Stamm, Jim Tucson, AZ W 110.9€45/N 32.4204/842/1278
! 11 Harvey, Dave Tucson, AZ w 111.0000/N 32.3427/150/1315
. 12 3schlyter, Paul Stockholm, Sweden E 17 21 16.8/N 58 55 55.2/12/
; 13 McCausland, Phil 5t., John's, NF W 52 43 22/N 47 33 40/8%
i 14 Roberts, Benny Jackson, MS W 90 17 S52.4/N 32 15 17.8/118/
}15 Gaskell, Martin Lincoln, NE?
$ Chserver Disappear. Reappear, Notegs
1 Anderson Meaa No event
2 Dunham, David Nc event
3 Martinez, Tom 00:42:55.9 00:43:14.6 19.2 sec.
4 Sandy, Bob 00:42:57.2 00:43:15.6 18.5 sec,
5 Nason, Guy 00:40:50.8 00:41:08.7 18.9 sec.
& Dempsey, Frank 00:40:47.1 00:41:07.¢6 20.% sec,
7 Wilson, Timothy 16.07 sec. w/stopwatch
Kniffen, Doug 00:42:42.5 00:42:55.2 Flickers at beginning
8 Hubl, Erik 00:45:50 00:46:13 Star dimmed by half
% Scherping, Dave No event
10 Svamm, Jim 00:44:53 00:45:01.7
11 Harvey, Dave »>00:44:52.9 <00:45:03.14
12 Schlyter, Paul 00:3L:17 00:31:17 0.25% sec. hlink
13 MelCausiand, Phil Secondary??
14 PRoberts, Benny No event
15 Gaskell, Martin
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Sad News Joaquim Soares Gareia Dhes
Rin Gonealves
st poncalves e pi
[l 07 Nan 1998 1] 23 30 20500

U nlortunately for all us and Portugoese Astronomy . My
loagquime Soares Garenn passad awasy last Toesday. [t was
anevpected. and all fos fnends and tamily are i ~shock

Monday might he and Mreso Alite Garas wore at Moute
Rudondo (120 ki north of | isbon. Portugal) with e and my wifc,
and two mose loval amatenrs Altogether (8 stationsy we made 20
unngs Fhe weatlier was pertectand he was very happy with this
grave (A1 L eo) Afler the praze we talk about the 4 stations results
and went home  Thes was Garcia's last graze, and we all teel
happy that be was doing what he fikes most until bis last day -
Astronemy

Istart working with Garcia m the Summer of 1984 doing
e By em 1928 Nowton telescope (the same one used m this last
grasch and observing total oceullations together. Since that
Swmnmer untib 1996 the collaboration between us was intensc.
From that sear to Monday it was sporadic. We where plannmg to
start collaboration again. with the new cquipment in his
observatony, performung astrometric observations.

We will all nhss his presence and work.

Nune Gracias
{On behalf of hrs family)
GPOA
ngravias (isr.astutl pt

I am atrad I bring vou the saddest news. It 1s with the
greatest griet that | iorm vou that Mr Joagquim Soares CGarcia has
passod away, last evening, from an acute heart failure. The stroke
that klled him was unexpected. considering his good health
condition m the last months. 1n spite of quick help, he was unable
to be revived. and died in the hospital shortly after arrival,
Joagquim was submutted to a surpical intervention to his heart three
vears 2go. from which he recovered with a renewed will to work
and to do the activities he enjoyed. The night before he died was
spent on a suceessiul observation of a grazing occultation. a few
kilomcters north of Eisbon. $e's last day was a normal. active day,

He witl be dearly missed.

Corrections and Updates

Concerung the Aldebaran Feb 3 grase publication i 62y
(vel. 7ono 1 enk Buldery made one mastake, | omsed PA
mstead of WA i the figure. The WA of central prase e in the
figure 15 158 20 Rev Baston got all the observations as | got them
{rom Pavol Rapavy. Nevertheless. he pubhshed omh the observer
nanies of the first Slovakan expedition Pavol sent me results of
three expediions, two of them having a place name of Runavsha
Sobota (as T understand from March one of these should be
Hurbanovoy and one having place name of Tomasovska  The
sceond oxpediion at Rmmavska Sobota has observers. M.
Matarhame. J. Ondrus and V. Doliak.  The third expedition at
Tomasovska has observers: I Ambros. R. Kardos, N, Werner, ).
Masiar. M. Znasik. M. Kavecky., K. Kerchesova, V. Citlik, P
Hrmady. B, Ocenas, . Zimnikoval, I Kasperova. J. Shiz. 1 Benyo,
I*. Sedlak. 1. Rpavy. P Rapavy. J. Gerbos, J Slusarezvk, L.
Benedvktowicz, M. Borkowski. A Mikiel, 1. Wiland and A
Papista,

The address for Dr. Mitsura Soma has been npdated in
What to Send to Whom

The address for 11.OC has been updated m What to Send
1o Whom. 1

IOTA Occultation Camera Production Schedule
Ex. Wolfgang Beisker

Tlc status of the 1OC cameras s at follows: Afier long delays
based ou the nonreliability of companies and people as well
as sone quality problems. the fmnal assembly of the JOC is now
under way.

A new printed circnt board (PCB) has been developed
and is currenthy o testing. The hoard contains besides the
clectronics necessary tor the CCD Chip a 12 Bit A1) converter
which can be attached to the paraltel printer port of any standard
PC (no bidirccional port is required. the standard printer
configuration is fine)

[n the past the IOC has been used in many cases. up to
trree systems have been in nse simmltancously. This evening. one
more try to record an asteroidal ocenltation wall be done from
Munich.

Fhe time schedule up to delivery is as follows:

Testing the mew board including signai o noisc checks
up to May 20

Producmg 30 PCBs
May 20

Assermbly of the boards and producing the housmg for o
June

Occultation of a [4m7 star by Pluto including many 10("s
June 9

Contmumg production
July
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FFmal testing snd quality confrol
up to LSO Mecting

DELIVIRY (F believe ap o 20 could be teady )
FSOP Mecting

A work<hop should be held i Belpouom (about a ' day
long) tor all ol von o feamn how towork with CCDY's

MUNIDOS Review
Warren Oftun
Oftutta apo.nmsi.edu

Tic ven nive arficle. Bndder and Gestel, "Preliminary Results
of PHIEMUYT A Jomt Ftloet” {(ON vol. 7ono Lopg 12)
discussed use of short interval CCE mmages for light cunve
construction.

1 {would like tof call attention: to a piece of sottware
{shareware). MUNIDOS. written by Rudolt Novak and Filip
Troch at the Nwhelazs Copermcus  Observatorv--Maxarvk
Umniversity in Broo. Czech Republic 1t accepts an unlumited
number of images, will amtomatically convert SBIG mages to
FITS format 1f necessary. performs both dark and flat ficld
correction it desired, and then aceepts three field stars as
photomctric companson standards in additon 1o the program
object and constructs both an ASCI tabulation of the photometry
as well as presenting a graphical display of the results

The DOS based software has been tested under Win 95
and Win 3 1 and writes a very mice restilts file m ASCI showing
the target star tine series photometrs. and alsa how  the
comparison stars behaved. The results file casily can be used as an
input [l for subsequent special purpose processmp. [ have
occasionally iuported the results file mto a spreadshect program
for detailed mspection of some special part,

MIUNIDOS is actually a sunte of mterlocking programes
which nin aatomatically undor an exeeutive batch control program,
although the user need not know any of the detatls. One of the
internal proprams 1s the well knows and proven DAOPHOT [
The user way. it desired, customize the parameters such as
photometry window size. cle.

flare star this wav. Tndividoal tuas of approxemately SO0 images
were completed. essentially hands offl in approximately one hour
on a 200 Miir PC

My eclipsing Narc star images were tuhen with an old
ST6 camera, downloading S frames per mmute, cach with 6.3
second exposures. With images taken with a 60 cm telescope on
these runs, MUNIDOS had no difficults  with stars 1o
approximalely magnitude 16. although. out of the 2,500 images. |
had 1o process about 25 images manually where the celipsing star
was fatnter than about mapmtude 16.5
difficult to process those images by hand because the target star
was s0 famt. No wonder MUNIDOS had difficulty!

[ downloaded MUNIDOS m a 2ipped file of about 550
kilobvtes from a Brno web site

im {act, 1t was cven

[ obtained mine by contacting
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Rudoll Novak at rudelfn @ physics. muni.cz or Fihp Hroch at
hroch a physics.muni.cz and | downloaded the 2ipped file from
http://physics.municz/~rudolfn and related pages may be tound
at http:/iwww.selmunicz/i~hroch  Web addresses have a way of
changing fromn time o time, out of this assortment. interested
persons should be able to mahe contact.

Video Basics 101 Part One
Scott Degenhardt
Jepaanashviile com

Wilh the latest video revolution going on in amateur
astronomy | thought it might he pood to provide some
basies on video. 1 will even list the basic camera specificatons and
explam theor n laymien's termis.

Some history on video

The first camera mbes were invented 1 the 1920's and
were ealled the Teonoscope. a later version was called the vidicon
tube  Until the CCPY chip became popular. the vidicon tabe was
the standard way 10 convert an unage to an clectronic symal The
vidicon tube was a vacnum tube that had a photosensitive screen
inside of it that vour image was tocused onto. An clectron beam
scanned this sereen (usually ade ol a phosphorus coating) and
converted any part of the screen that was lluminated to an
clevineal signal one point (ealled a pixel) at a time This point by
point image was then reassembled by your TV tube (cathode ray
tube. CRY that performed the reverse operation by scanming the
fromt of the CR1 with an clectron beam and excited one pixcl at a
time to match the transmitted picture,

After World War H the Unated States set up a commitice
called the National Television System Committee {(NTSCY, Ther

job was to sul a standard that all video signals mnst be generated

in =0 that tv sets, cameras and v transmissons could be mass
produced and stil} be compatible with cach other. They picked the
speaitications already developad by Radio Corporation of Ameriea
(RCAY. [ will discuss the NiSC standard later

‘The origal cameras were only black and whie, Color
cimeras were devetoped by Columbia Broadeasting Svstem
(CBSY So the commiiice (NTSC) reconvened agam m 1953 to
establish the NTSC standard for color video. Color video was
accomplished by using three vidicon tnbes wath red. green. and
blue filters w front of them. The color CRT likewise has a red.
green. and blue elfectron gun that then recreates the tmage sent
clectronically by the vidicon tube

Video technology today

Laday s video cameras use an nnaging deviee called a
CCH. short for Charge-Coupled Device. Phese imagmg devives
clficientty convert up 1o 60%4 of the phietons that strihe it to a
signal 1 was tornnate cnough o be imolved in video as part of
my carcer {1 was workng for Country Music | clevision) and
sttended an International Television  Conterence when ROA
demonstrated scrial #1 ol their first camera that replaced the

11
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vaheon tube with a new Lanpled CCD chip They plaved a tape
they made wandering aromnd downtown Nashville, T'ennessee at
aight time 16 show the hiph sensitivity these clups bad under low

heht condiions There were L OTTS of “Oohs™ and Aahs™ (several

ware emilted trom ey as they showed reflections of unages of

binldings i water puddies AT NIGHT! The other thing that waxs
mumediately obvious was the abduy of these cameras to “stare” at
brieht hphts without leaving the streaks and trails as this braght
lipht movad around on the sereen They possessed absolutcly NO
abthiy 1o burm i which was a real problem with vidicons. even
under nomal hghting condibions

Today. 1t 1s next to mmpossible 10 find anvone wheo sells
the vidicon tube camerax anvinore, Owver 5% of all houscholds
Jiz UISA] own a cameorder. These lightweight, low power draw
Jeameras} were onhy madk: possable by the advent of the CCD chip.

What exactly is a CCD chip?

Think ot the CCD. Charge-Coupled Device, as an array
of wells or buckets (called pixels)y {tis an integrated circuit silicon
chip 1 an arcay of squares on averapge with 600 square pixets by
ROO square picels o a side. Figure one shows an array of 8
honzonta! pixels and 3 vertical pixels  In a camera an image will
he brought o focus on the array  The photons from the light
source (the image wiil strike the array and cause a charge to build
up in ndnadual pinels that s directly proportionai 1o the number
ol photons that xtrike it [n othier words. the brighter the object the
more photons that will strike a pivel and the higher the charge will
butld up i the pivel,

HEHEH44HE Row
HEHEHE8E RPow O
HEgHAtdYE Row L
Fig. 1

(s

fhere are diflenent tvpes of CCDY chips and thus different
methods of extractny the image trom the array, but here 15 a
After the time for the
cxpenstire b, the pasels will start passing thew charges down one
row al a e cor mslanee, Row b owabl pass its charge out itx side
Lo the clectromies. Row 2 wilk pass iis charge down (0 Row |
which wall then pass the charge out of s side. While this s gong
on Row 3 will pass ds charge to Row 2 which will then pass it to
Row ! which wall then pass it to the electronies,

Fach one of the pivels hax an X, Y position and an
micusity. The clestronse < m the video camera takes all of that and
weeTis o the NSO standard video sipnal which comes out of the
canicra and can ciher be displaved dueethy on a monitor or
recorded by a VOR. The TV tube reconstructs the image by
putirng a bright spot m the same X, Y position with the same
mrensity as the CCTY array saw. Toan mitegratng CCD camera
these prechs are sent digitally down a connection 1o a compnter,

typreal method of reineving the image

What is the NTSC standard?

Aoy theimportant thies tor us s the frame rate is 30
trapwes per seoon:d e s the namber of pictures per second the
viden camera tahes, D will tath more about this m a b

The video signal 15 1 volt in amplitude peak 1o peak. Tt
also has a 75 ohin (£2) impedance. What this means is the load (the
monitor or VOR) on the camera should be 75 ohmis so that the
clectronic signal 15 evenly balanced on the output of the video
camera and the mput of the tv or VCR. AlL VOIS will have the 75
ohms built 1nto 11, but mounitors sometimes have a switch for 75
ohms or no impedance. [f vou are dawsy chaming several monitors
together only the last on shouid be the 75 ohmi load.

The rest describes things like the honzontal and vertical
syne signals, color burst frequencics and other terms you probably
don’t need to be to concerned about knowing.

Astrovideography

Astrovideography 1s a new term that has been created to
name video mmagmg of astronomical objects. Now that we
understand a hittle sbout how the video camera works Iets answer
the big question, What good s a video camiera for astronomy?

Here are some video camera basics:

As mentioned carbier, video cameras generate 30 pictures
or [rames each second (usually abbreviated as fps). This
mcans that onc frame represents 1/30 or 0033 seoonds
n time resolution.
Howcever, the time the camera spends actually
taking cach picture (what photographers usually
call the mtegration time) is anywhere from 1/60
of a second to 1/160.000 of a sccond. [t uses the
rest of that (.03 3 seconds per frame to convert
its picture mto a NTSC standard video signal.

The CCD chip used i1 video cameras is more desirable
than film m some ways. The CCID hax a higher dvnamic
ranpe. meammng 1t can distingmish between more subtler
changes in color than film. The typical CCD can see the
differenee between up to 1 million ditferent shades of
gray! 1t s also more scnsitive than film 15 1n a wider
range of the visible and mvisible spectrum of light,
The typical CCID can still be scositive into the
near infrared up to 10.000 angstroms.
CCIYs  also have no memory like the
phosphorus vidicon tubes had. This is because
afier one image is integrated the wells of each
pixels are completely emptied before the next
unage begins integrating.  This  prevents
streaking and burn tn like the old vidicons were
susceptible to.

For prime focus videography the camera is inserted into
the focuser n place of the eyepieee. In order te figure
out how much "magnitication” the camera will provide [
use the followmng rales of thumb:
A CCD video camera with a ¥ mch array acts
ds a O 1un eyepiece,
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A CCD camera with & 1/3 inch array will
provide a slightly larger image on the montor,
~o | consider it a 5 mim evepiece.

As vou can sce by the above values, the video camera
will provide a very hefty magnification not usually used
by grare or occuliation visual work.  Likewise this
wsually means a VERY narrow {icld of view on the
momtor.
My 6" {/8 Newtoman has a 1200 mm focal
length. This means my camera vields aboul a
200 X amage  The ficld of view 1s about 20°
vertical and 26° hortzontal.

My 12.5" 710 Newtonian has a 3.2 micter focal
length. My 1/3" array camera then viclds about
000 X and the: ficld of view s ONLY 5.6' V by
7.5 H!

One of these cameras i a typical finder scope will
provide about a I degree ficld of view. They make
standard C mount lenses for these video cameras. My 75
mun dens vields a 4 degree field of view, while my 16 mm
grves a 10 degree ficld. They make these kenses down to
about 6 mm in focal length which will probably give one
quite a bit more 1n ficld size. [ haven't had a chance to try
onc this small vet.

I have found onc¢ of the better ways to get more
magnification (if you really think vou need it and seeing
will allow) is to put a barlow lens in the [ocuser first and
then the camera 1 the barlow lens.  This will yield
tvpically 3 times more focal length. Keep in mind that
this will also triple your f/ratio. So if an object is faint to
start with it will be hard to tind when dininmed more.
Howoever, if vou are looking near the Moon's bright edge
or a bright planct like Jupiter this is a good method for
dimming the glare down.

Video cameras usually have some type of clectromics
built 1o to cither adjust the gain (or scnsitivity) of the
camera (we call this autogain) or the length of the
micgration time of cach trame (we call this autoshutter)
mn accordance to how bright the object you are viewing is.

There are several things to be concernced about with

autogain or autoshutier.
First, one needs to know if there is a switch that
will allow you to disable this teature | had one
graze station loose ALL of his data due 1o the
fact he torgot to switch the antogain OFI and
every time he adjusted the telescope i Right
Ascension the star faded out as the bright limb
moved into the center of view. Fvery timwe this
happencd he thought he was getting 175 and

R's. | was trying o reduce his tape when [
realized that not only was he petting way 1oo
many cvents but they were occurring when the
star was no where near the lunar limb according
to the profile predictons!

Sceond, one needs 1o also remember that vou
can have a bright image that 1s over saturated
the ficld of view and still not have the autogain
or autoshutter kick in.  This is because the
clectronics is looking for a much larger arca of
the array to be aflected by an overly bright
object before it can sense that it needs to adjust
its gain or shutter speed,

Video cameras have a rating system designed to tell vou
how sensitive it 15 1o light. You wall find this rating in the
camera specifications usually called the minimum scene
illurnination and it is usually rated in lux. The lower the
lux rating the less light it needs to be able 1o display an
image.

The typical home color camcorder has a low

light rating of 2.0 lux.

The typical black & white CCID camera used
for secunty systems are typically at least 200
times more sensitive than that, usually with low
lux ratings at 0.05 lux 10 0.0 lux.

These are some general basics in astrovideography. Stay
tuned for part two which will gradually become more technical in
its discussions,

For some video images that have been converted 1o
graphic images check out our image gallery at the Degenhardt
Amateur Uscr Facility: http://nashville.com/~dega/images.htm.
1

Time Inserted Video Occultation Instructions

(Written by Don at the end of April, 1998, with some additions by
Denvid Dunham in mid May, and again in late May after receiving
remarks from Tom Campbell and Don )

Enclowd are your video oceultation observations with a digital
desplay of the time added. [ have usually recorded the time
inseried obscrvations after your ongmals: 1f not. Pll speaty
otherwise. A clear-image siogle-tframmg VCOR 15 needed 1o extract
the timmgs. Please note the following:

1. The tormat of the seconds 15 not in teoths and hundredths, but
m tenths and sixtieths. Thus a display of 39.93 would vonvert to
3494 9710 + 3/60 = 59,95 decimal. Single framing produces a
Jump in the display of 2/60 second = 1/30 = the frame rate, so the
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Faclt frame s actually composed of two lafl-lrames or "liclds”,
cach ficld bowme LoD of asecond. Some VOR's will display cach
tickd. o swhieh case. the sequence will be 00, 1.2, 3,45,

2 Playback rates scldom mateh the onpinal record sate exactly,
Phus stop tnnes are nsually ot exactly 00.00 for the sceconds. To
compensate for this, use the following scaling adjustinent:

if
VITSTART = UT start time of the mterval TIME
INSFRTED (integral munute)
{ITSTOP — Corresponding stop time (mttegral minute)
DISPSTOP - Actual stop time of the digital display
EVENTTIME = Display time of an occultation cvent,

I'hen the commected timie (afler converting from sixticths notation to
decimal is:

TTSTART + ((UTSTOP - UITSTARTY / (DISPSTOP -
UTSTARTH * (EVENTTIME - LITSTART)

For example (all imes in minutes), i UTSTART = 10 (such as,
UL tune = Th 10m. and just drop the hours). UTSTOP = 20.
DISPSTOP = 1999, and EVENTTIMLE = 15000, then the
corrected tme is
FO + ((20-10)(19.99-10))* (15-10)
1O+ 10/999 %5
=10+ 50058 = [ 5.0058

Then. the Ul of the event would be 1h 15m 00 30s (calculations
should be done to a prevision of 0.01 second or 0.0001 minute).
The Mark [V Manly time insertet/VTACT combination
that we are using does not trigger antomatically (start the display
rmunning) until at least a few of the 1000 Hy cycles of WWYV have
been detected So this mtroduces an instrumental delay, which s
4 milliseconds for tapes that have been time 1mserted by Don
Stockbauer and 15 28 mutliseconds tor those time inserted by Tom
Canrpheli (that is, use 4 mudlisceonds for the delay if vou recerved
vourr fime-inseried tape from Don, and use 28 miliseconds if vou
recerved it from Tom)  Therefore, when the display s
automatically triggered (usunally the case), vou must add this
amount to the timc for the report. Hence. the time for the report,
fur the above example. would be the same to the ncarest 0.01

sceond if vour tape came from Don or would be th 13m 0033511

il came from Tom. This correction should not be applied when the
display (start) s manually inggered (somctimes necessary when
the audio 15 nowsy so that the WWYVY mmute tone 1s not clearly
detected). 1 he person sending vou the fime mserted copy will
include a note sayog that the display has been manuaily trggered
{on starting) if that 13 the case. of course, then the accuracy 13 not
as pood. typcally £0 2 sceond if only the minute tone is audible
and +0 .05 seoond 1 e seconds beats are also andible (lortunately,
the necessity for manual inggering 15 rare, espectally o the time
signal 15 rewordod reasonabhy welll even it a little noisy. and as long

14

as there s no talking or other stgnificant noise at the minute tonc)
For automatic triggerig, the mstrumental accuracy s +0.002
sceond. but that should be added (o the frame or held half-widih
tor the reported acenracy on the torm, m other words, L0017 +
0.002) = +0.019 second for single-frames and £(0 008 + 6 002 =
0010 second 1f your VOR can display single ficlds. Smee the
H.OC report form (and cimail or Emiail76 version) only allows a
specifrcation of the accuracy to (L0 sceond, you should enter (.02
second for single-frames and (L0 second for smgle-ficlds. [f there
15 1o remark about manual tnggenng. vou can assume that the start
of the display has been triggered autoraticallv

(rther factors that the observer should take into account are:

| The distance of the radio broadeasting the time signal from the
microphone (speed of sound. about 1,100 feet per second. delay,
add 000} second for each 1.1 feet. or nepligible if the radio output
15 wired directly (o the recorder with no audio transmission. 1 vou
strive tor an accuracy of £0.01 sccond. then this nught be
cansidered negligible if the distance is less than five feet. But then
you would need 1o add this to the error (strictly speaking. it should
be root-mean-squared) from other sources,

2. The distance of the WWYV transmifter (I't. Colhns. Colorado)
from the observing station (or WWVH. 111t 15 used;, Kaui, Hawai):
the speed of light s close to 300,000 him/sec, so add 0.001 second
for cach 300 km great circle distance is all right for the precision
acctked. Sometime soon, we will post on the TOTA web page the
computed defay for cach IOTA station tor cach major time signal
transmitter, and will later include (his in some of the 1OTA
predictions. ut for distant graze expeditions. it will need to be
computed using the observation site coordinates.

Sometimes DISPSTOP really is incorrect due to poor
WWYV reception. In this case, I'll include its correct valuce m a
separale note herem.

When Does an Event Occur?

It a star 1s visible on one frame and not on the next one.
then, strictly speaking, the time should be taken as that between
the two frames. Thus, of the displaved tme on the last “star
visible" frame 15 O1:15:00.00, and the next. the first "star gone”
trame 15 01:15:00.02 (that 1, 1/30 sccond later), then 01-15-00.01
(1760 second after 00005, or (N.01667s decimal) is the display
time of the disappearance. It vou can display mdividual ticlds.
with the "star visible" lield at 01:15:00.00 and the pext. tirst "star
gone” ficld at 01:15:00.01 (that is. 1/60 sccond later). then
OF15:00.008 15 the tmie of the disappearance. Of course. this
must be corrected for the playback rate and instrumental delay. as
described above

Otten with video records. the star will take a few lrames
to disappear (or reappear).  The report form has provision for
reponting the start and end of a disappearance or reappearance. but
i1 1% best not to use this (donbies the reporting for cach eveat)
unifess the fade or brightenming oceurs over five or more frames,

Occnltation Newsletter, Volume 7. Number 2: July 1998



International Occultation Timing Association, Inc. (IOTA)

For events that ocaur over less than five frames, seleet the one
where the star appears closest to 141 of its unoceulted brightness:

that is the cquivalent geometrical occuliation from apphcation of

the theory of Fresnel diftraction ol the star's light at the Moon's
edge caused by the wave narure of light. Duning grazes, especially
ol bright stars. the diffraction tading and brighteving can be greatly
cnhanced. sometimes with complex striucture. sometimes with
partial bhnks and faint flashes. For these, you can report the start
and end of an event, and might also give one or more intermediate

0" code cvents with an cstimate in a following comment line of

the brightness as a fraction of the unoceulted brightness. if the fade
or brightening 15 not approximately lincar. Peter Manly, who
designed the time inscrter, also has designed a "box digitizer” that
makes it possible to gencrate a photoretric record of a star's
fluctuations from a videotape

Reporting Observations

In general. all observers need to report their observations
themsehes using the information given in KYTA’s web site:
hitp:/Avww.sky net/~robmson/iotandx htm

Look tor the F'mail76 format description near the bottom
of the menu. Producing this ASCIL file format 15 & httle
cumbcersome, with the design made most convenmient for the
computers at the International [unar Oceultation Center (11.0OC),
not for people. An casicr way for first time reporting is to obtain
the OCCULT program and nse its menu driven reporting option.
IOTA is working on a more user friendly format for reporting
lunar occultation obscrvations, along with a small program to
converl that format to the one that [LOC really needs. As soon as
115 ready, it will be distributed by email and given on the web site
above.

Local TOTA coordmators should be asked for help where
necessary. The web site also has mformation on obtaining accurate
peodet coordmates. and how suitable the GEPS is for positions or
as a ime source {most GPS receivers are not accurate enough for
these functions; care must be exercised). | cax in general only help
with queshons concerning the tine wsertion process. or these,
please respond to

Don Stockbauer

2846 Mayflower

Webster, TX 77598

LISA

Phone: +1-281-338-1980 (home)

Email: donstockbauer/'¢dlycosmail.com

Regulus Graze | Degree from Sun 1998 August 22

Rex,

I think Friedheln Dorst's plans for the Aug. 22 Repulus
graze. and his work in general descnibed below, would make for an
interesting article for ON

David Nunham

Dear David Herald,
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The person attemptmg to observe the Regulus graze: on
August 22 1s Mr. Friedhelm Dorst of Witten, Germany.  He 1s well
aware of the fact that the distance between the star and the sun's
center is only a little more than | degree. But be has some
experience in observations bike that, although. because of different
diameters of glare around the sun due 1o weather conditions he
cannot be certain whether a spolting of Regutus will be possible.

Mr. Dorst already is in contact with Mr. Andrew
Fitzgerald of the Alice Springs Astronomical Socicty who wants
to help out with a 4-wheel car (among quite a few other things).
He was n the arca before, which was fess than three years ago.

Mr. Dorst has asked me 1o forward the following letter 1o
you. I am as cunions as anyone ¢lse whether this expedition will be
successful .

I:berhard Riedcl.

(Wnitten, May 29, 1998)

Dear Mr. Herald.

Thank you very much for your assistance concerning my
expedition to the Regulus occultation by the New Moon of Eclipse
Day Angust 22, 1998 Only very tfew people are as keen as me in
looking for stars closc to the solar disk. My cxperience began in
the summer of 1968, when Venus ncarly traveled behind the sun
on solar superior conjunction. though my intercst in daylight
obscrvations began in 1960. Since then [ have observed Mercury
some 62' from the solar hmb and Venus some 35 apart from the
stn, the latter at 13 deg. solar clevation! | shall bring with me a sct
of NI 2 filters for climination of most of the heat and reducing the
sky brightness near the solar edge to a convenient amount. My
largest filter (hopefully delivered m time!) will measure 180 mm
across. the smallest 90 mm and 100 mm. respectively. My
Traveler (diam. 10.5 om) will be equipped with a 120 mm NID 1.8
filter and a set of eyepicees from 6 mm to 16 mm 11, three of them
being reticle eyepicees. | hope to record the event through the
cyepiece with onc of my camcorders (cither TR 3300-F or the VX
1K0-E digital recorder, both from Sony). A Garmin 12 GPS
device should assist in findimg an observation site for several
observers a fow hundred meters apart trom cach other and just
instde the Northern Linut of the grazing occultation. If successiul.
this unique kind of obscrvation of a grazing occultation would
surcly be the first one.

Last, but not least: Protessor Max Waldmaier succeeded
to photograph Regulus at solar conjunction as carly as 19371 | no
longer remember, where [ read this. but the Annals of the Zuerich
Fadgenoessische Sternwarte should be a reliable source for this
fact.

Very sincercly vours,
Friedhelm Dorst
Kiefernweg 10

D - 58452 Witlen
Germany

Fax: +49 2302 30232

IS5
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Lunar Grazing Oceultation Data Reduction
Spreadsheet

Jim Stamm
nemeea lash.net

iHere is an aricle that | started on vears ago, and never finished.
fiis complete  the sense that | can and do use it, but it has never
heen "Beta Tested.” There men be conditons in which it gives
fafse outpur [ was hoping to have someone check it for me. but
never found the mterested person. Perhaps some ON readers will
check i out, and revise i to a fully usable version.)

D_vnamiu astronomical phenomena have always fascinated me.
And none are more dynamic, with multiple and prolonged
events. than unar grazmg occullations. The mountains and valleys
of the polar regions of the Moon respectively hide and expose a
relatively bright star as the orb sails past in its revolution around
the Farth--if the observer happens to be in the right place at the
nght tine.

There 1s a double dose of plcasure here, for [ also enjoy
deterrnming where the nght place is. The International Occultation
Timing Association supplics predictions for grazes in my area (any
member's arca), and with a few lines on a topographic map, and
several simple calculations, one can determine the best scat in the
house. Lven if I'm clouded out, [ have captured the pleasure of
refiming the prediction,

It all goes welt, and T also make the observation, 1 have
some predty ndefible memornies of a "rare” and cxciting event. The
cvents aren't rare, but the successfut observations are, because few
take the imtiative of obtaming the predictions, and fewer locate and
travel to the "best graze line.” which in many cases is only a few
miles away.

Not only will I have fine memories. but if I make sumple
tmmgs of the cvent, [ have valuable data that can lead to refining
the Moon's orbit, discovery of double stars, improving the profile
of the Moon. or providing information for determinmg the Sun's
diameter duning Solar cclipses.

Unfortunasely. the third aspect of observing lunar grazes,
namely data reduction. 15 tedious and anticlimactic for me. The
most important datum oblamed from the graze is the atnount of
obscrved shift of the Moon's "shadow” from that predicted by
IOTA. 1t is obtained by plotting, measuring, and calculating lines
drawn on a map from the observing station, and from the predicted
graze hinit hne.  There 1s nothing complicated about the task, but
for me, the excitement is past, and [ have never figured out how to
fita 22" x 27" map on my cluttered 40" x 72" desk. Sometimes a
location may require two (or more) maps. Also a good graze
expedition will have several (or many) observing stations, so the
process may need to be repealed ofien.

Since my computer may be parl of the above mentioned
problem (cluttered desktop), [ decided to let it do the work. 1
created the spreadshect shown here, to mstantly give me the
miormation that } need. to draw a time line on the profile supplied
by IOTA. Afier eatering data from FOTA's prediction sheet (lines
3 and 3), [ enter coordinates and clevation of the observing station

mto five cells of the spread sheet (BS 1o 15 and B6). The guts of
the spread sheet (C13-C17. G13-G14, and K13-K18) ar¢ a series
of triponometric formulac that do all of thy measuring and
calculating of the "map imes” producing the precise time of
central graze (beginning i cell F3), the shifi (DB), and the
coordinates mn the formal used on the report form that is sent to
IOTA and/or the International Lunar Occultation Center (11.0C)
in Japan. The display shown as figure 1 may scem cramped and
full of abbreviations. because [ wanted to fit the whole scheme
onto the sereen of my Mac Plus. And | wanted to use the line data
to check for crrors. B18 and CI18 are the average number of feet
per arc munute that | measured from the maps 1 use for these events
(casicr than calculating geoid distances). These are different on
different maps, so your measured values will increase the accuracy
of your results. If vou retype the formulac (fipure 2) correctly into
their respective cells, your screen should show the same numbers
as shown in figurc 1 then you can annotate and rearrange the
spread sheet to fit your own needs. 1

(I'igure 2.) Spreadshect formulae:
The following is what | devetoped for when the Graze Limil Line

had a hcaring of less than 90 degrees. Although it has always
worked for my grazes. I don't know if it works for other conditions:
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Fambda Aguann 1O <0 Bmany Star!
Hal Posvconnre

On Saturday might. December 60 1997 we attemipted a major
grazing ovenltanon of the bright stac, Lambda Aquari at the
wicrsection of 195 and RE 307 Tlus graze was extremicly
Gvorable and over 150 persons were invited 1o participate.
linv ations were sent (o observers atl over the castern United
Safos

O Saturday aflemoon. @ major cold front swept through
and provided clear shies and exceptionally steady sceing. 1t was
also about 40 F_ therctore. no mosquitoes

Ome goal was o obtam more timings than we had on our
previous graze m that area. This was the World Record breaking,
lota Caprnicoru graze of Decemiber 4. 1970,

Lambda Aquara s a +3.7 magnitude. MO spectral class
star that 1» known to be shightly vaniable. It is an exceptionally
large. red supergiant star with an angular diameter of 0.01 arc
seconds. For this reason 1 warped evervone to cxpect diming
cvents. | oasked everyone to deseribe them as accurately as
possible.

When the graze started. most of the observers including
myselll noted that the events were slow and sluggish 2s would be
expected with this Antares colored star.

After midgraze a remarkable change occurred. Instead
of just slugpish events. all Reappearances were prolonged for
durations over 1.0 seconds. Thev were also stair step events.,
Mauy of the observers saw a companion visible for up to 3 seconds
alone before the pamary Reappeared. 1.ambda Aquarni is a binary
star’

[ am now deep into the reduction of the tunings and as a
prelimmnary figure [ can stale that there appear 1o be at least 260
reducible timngs. There were also two smaller teams in the center
and westeru part of the state that observed this graze.

I immediately notified 1OT A the Smithsonian, the 1.8,
Naval Observatory, AAVSO, and CHARA. The Center for High
Resolution Astronomy group (CHARA) sawd that they will make
il a priority to attempt to confirm it by speckle iterferometry this
spring on their next observing run,  Since several of the high
quality VIS video tapes clearly show the stair step dimings and
the companion alone, we have a prehiminary confirmation,

My pretiminary graphical reduction indicates the best
solution to be that of a companion of about magnitude +6.5 with a
scparation of about (115 arcscconds at a position angle of
approxunately 200 degrees. The color of the companion seemed
to be the same so the spectral class of the companion is probably
MO).

[n the 34 years and about 350 grazes observed, this is the
brightest binary that we have found. Stnce this was a team ctfort.
U you turned 1n usable ttmings. consider yourself a codiscoverer.
if vou desire a copy of the complete report, drop me a posteard. |
expuet to have the data completely reduced about mid-lanuary.
‘Thank vou very much for your attendance and participation. 1
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HOTA S Mission

[he Inernational Occubtation Dmung Assovation: Ine was estabhished (o encourage and facilitate the observation of oceuitations and
whpses i provdes predictions Tor grazng ocenltatons ol stars by the Moon and predictions for occullations of stars by astorowds and
plancts miormation on observing cquipment and technigues. and reports o the members of observations madc

The Othees and Officers of 10TA

[*resadem o A . David W, Dunham, Danhant e crols com
I seaitive Vive Presadent e o Pand Maley . Panb Dy Malev] a jse nasa pon
Pseoutive Seeretany 0 0 oo oo o Reeky Harper, HarperRea webster wircline slb com
Seoretary & Deaswrer . . Craig A. and Termi A McManus FOTA ¢ inlandnet ne

Viee President lor Grazmng Ocenltation \u\lu,s ........... .. Dr. Mitsuru Soma. SomaM 71 ¢ cenao.ac jp
Viee President Tor Planctany Ocenltation Services i Jun Stamm. JimStamim ¢ aztee. asu edu
Vice President for | unar Ocenltation Services . L Kent Okasaki, KentOa@hpetgym hplLhp com
Bditor for Qecninanion Newslerer ! e .. Rex L. Haston. SkyvGazera mlandnet net
TOTATES Seciion President o e . Hans-Joachim Bode. Bodeakphunis han de
[OTATNS Seeretary 0 0 ‘ ... Fberhard 11. R. Bredner, VHST13-Hannu o t-online.de
TOTATS Treasurer o e Klaus-Peter Herrmann
[OPATS Research & I)x.\..lnpnu,nt e e o . Wollgang Besker. Berskerra psf de
FOVATTS Publw Relatons .00 L S o o I bulmd Ricdel, 10075635 M compuserve com

IOTA European Service (IOTA/ES)

Obscrvers from Furope and the Brnsh Bskes should jom JOTAES sending a Furocheck for DM 4000 to the account IOTA/ES; Bartold-
Ruistst Strasse 8. [)-30:4539 Hannover. Germany. Postgiro Hannover 555 829-303, bank-code-number (Bankleitzahl) 250 100 30.
Cuerman inembers should give iIOTAMRS an ~authorization for collection” or “Fmsugs-Frmacchtigung” 1o their bank account. Please
contact the seerctary for a blank form. Full membership m 1OTAD S includes the supplement lor Faropean observers (lotal and grazing

occultations) and mmaor planct ocenltation data. meludig last-minute pradictiions. when avarlable. The addresses (or IOTA/ES are:
I berhard HR Bredner Hans-Joachim Bode

TO1TATS Seerctany [OTANS Section President

Cransterwep 14 Bartold-Knaust-S4r. 8

13-59229 Ahlen 4 (Dolberg) [1-30459 Hannover 91

ficrmany Crermany

Phone 39-23KX-3058 {in Gernany 0-2388-365K) Phone: 49-511-424090 (in Germany 0-511-424696)

Fax A9-2381-36770 {m Germany (-2381-36770) Fax: d9-511-2337112 (in Germany O-311-233012)
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IOTA on the World Wide Web

(10TA mamtains the following web sites for your mtormation and rapid votification of cvents.)
10TA Administrative Site
Iutp/rwwwnlandnet net/~ota
This site contais mtoriation about the organtzation knowu as [OTA and provides inforation about joining [OTA and IOTA/ES. topics
related (o the Ocenftanion Mowsfetrer. and mtormation about the memberslip--including the membership directory.
IOTA Asteroidal and Planetary Qccultations Site
http:/Awww anomalies comviota/splash. htm
Thes site contains wntormation on asteroidal and planetary ocenltations and the latest information on upcoming cvents and how to report
them
10TA Lunar Occaltations and Eclipses Site

http:www sky net/-robinson/wtandx. htm

This site contams mformation on lunar ocoultations and celipses and the latest mformation on upcomaig events. It also includes
information explaining what oceultations are and how 1o report them.

IOTA s Telephone Network

['he Occutiation bformation Dine at 301-474-4945 s mamtained by David and Joan Dunbany. Messagos may also be eIt at that mumber
When updales become availlable for asteradal cocultations mthe central USA| the information can atso be obfamed Trom cither TOR-2549-
23760 (Chieago, ) or TI3-180-987% (Houston, 1X)




