THE OCCULTATION OF 7.3 MAGNITUDE HIP
24973 BY (3200) PHAETHON
JULY 29, 2019

FROM CARRIZO PLAIN, CA

RICHARD NOLTHENIUS
CABRILLO COLLEGE ASTRONOMY



KIRK BENDER (LEFT) AND RICHARD NOLTHENIUS, AT
BENDER’S STATION SOUTH OF THE SHADOW PATH




THE BRIGHT TARGET AND IMPORTANCE ENCOURAGED A HIGH TURN-OUT OF OBSERVERS
AND MOST TRACKS WERE MANNED. NOLTHENIUS AND BENDER OBSERVED FROM CARRIZO
PLAIN, WHICH WAS HIGHER ELEVATION AND QUIETER THAN THE CENTRAL VALLEY SITES.




NTERSECTION
NOLTHENIUS

HAD USED FOR A

22-EVENT GRAZE
“4 SOME 20 YEARS

" EARLIER. IT WAS

“ OUR STAGING



NOLTHENIUS USED TRACK A31 IN THE CENTER OF THE
NOMINAL PREDICTED PATH. SET UP WAS AT AN ENTR
TO T
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BOTH STATIONS USED IDENTICAL EQUIPMENT
FROM CABRILLO COLLEGE ASTRONOMY:

* CELESTRON 8SE SCT TELESCO
POWERED BY ORION POWER S
* MEADE F/3.3 FOCAL REDUCE

PES,
ATION.
RS,

* |OTA-VTI TIME INSERTERS AN

D

* WATEC 910HX VIDEO CAMERAS POWERED
BY DURACELL 14AH 12VDC GEL CELLS.

* CANON ZR45MC CAMCORDERS TO MINI-DV,
USING LARGE CAPACITY CANON BATTERIES.



Video jack “up”

erted BY CAREFUL ORIENTATION OF
THE VIDEOCAM ON THE 8SE
ALT/AZ SCOPE, AND CREATION
OF CUSTOM ALT/AZ FINDER
CHARTS IN C2A, THE SCALE
AND ORIENTATION OF THE
STAR FIELDS MATCHES THAT
SEEN IN THE ORION Q70
32MM EYEPIECE, AND THEN
ON THE LCD SCREEN OF THE
CANON CAMCORDER.
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| o y | MY CUSTOM
Y (n7 . Wicrophone  DESIGNED “OCC
5 Bottom layer: IOTA-VTI, 14ah 12VDC battery, BOX”' DU RI NG USE’

R el Eii’ﬁected -- CAMCORDER SITS
«_1% - { ON TOP BAY. WIRING
GOES BELOW TO A
14AH BATTERY,
POWER TOGGLE,

AND IOTA VTI. ALL
FQUIPMENT IS LEFT
' CONNECTED, SO

' & DEPLOYMENT AND
POWER-UP IS FAST.

{th .




UNDER THE TOP TRAY,
I THE (OTA VTIAND

i b T watec, ELECTRICAL

Rt CONNECTIONS\ARE

LEFT PERMANENTLY
CONNECTED, WITH A

' TOGGLE SWITCH
(ACCESSIBLE THROUGH
A HOLE IN THE TOP
TRAY) UPSTREAM OF
THE PLUGS

i~ plugs to power
| VTl and Watec




20 MIN BEFORE THE
EVENT, | FLIP THE POWER

|
t L » P TOGGLE SO THE VTI/CAN
\ \‘ ) SYNC W/ SATELLITES:
P | | AFTER SCOPE IS AIMED,

THE WATEC WITH POWER
AND VIDEO RCA CABLE
ATTACHED ARE UNZ T
m BAGGED, MOUNTED, THE

%= \/IDEO/AUDIO CABLE
FROM THE VTI INSERTED
IN THE CANON
CAMCORDER, AND WE’RE
READY TO RECORD. SCOPE
"~ IS POWERED WITH AN
ORION DYNAMO LITHIUM

~ |ON BATTERY

I
e




LIMOVIE PHOTOMETRY FROM NOLTHENIUS’ VIDEO




TIMINGS DETERMINED BY PYOTE SOFTWARE

R Nolthenius - Track A31 - Phaethon event 7/29/19
Pyote photometry light curve




DURATION OF THE EVENT WAS ONLY 0.4868 SECONDS

A dperture-Frame photometn /

1770
Frame Mo.17Y67.0 ¢ Frame Centre= 11h20m13.8684=, Frame End=13.8851=




NOLTHENIUS’
RECORDING,
TRIMMED TO
EVENT. WIN10
“EXTREME SLO-
MO™ APPLIED AT
“R”. COMPRESSION
FOR THIS
PRESENTATION
OBSCURED
FRACTIONAL
SECOND READINGS






2019 July 29 Occ'n of 7.3-mag. HIP 24973
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by (3200) Phaethon - Second Sky—plane Plot
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Solution:

a=567km
b=4.72 km
PA=123.5°

IOTA and SwRI chords, includingall 6 positive chords (13 & 45 almost on the same line).

Light 1-km grid shown. John Moore, Dave Herald, and David Dunham, 2019 August 9

SKY PLANE PLOT
OF
OBSERVATIONS
PROVIDED A
GOOD MATCH
TO THE RADAR
IMAGE FROM 18
MONTHS
EARLIER...




‘Arecibo Observatory/NASA/NSF

ARECIBO RADAR IMAGING
FROM DECEMBER 2017. A
FAIRLY SMOQOTH, EGG- |
SHAPED OBJECT

3200 Phaethon 17 pec 2017 UT



KIRK BENDER RECO

RDED A MISS.

POST-OCCULTATION REST BEFORE

SUNRISE AND HOT
RETURNED.

'EMPERATURES



	The Occultation of 7.3 magnitude hip 24973 by (3200) Phaethon�July 29, 2019��From Carrizo Plain, CA
	Kirk Bender (left) and Richard Nolthenius, at Bender’s station south of the shadow path
	The bright target and importance encouraged a high turn-out of observers and Most tracks were manned. nolthenius and bender observed from carrizo plain, which was higher elevation and quieter than the central valley sites.
	Bender was assigned track A22, which happened to cross a dirt road (“x”) intersection Nolthenius had used for a 22-event graze some 20 years earlier. It was our staging area and camp
	Nolthenius used track a31 in the center of the nominal predicted path. Set up was at an entrance to the topaz solar farm, one of the world’s largest.
	Both stations used identical equipment from cabrillo College Astronomy:��* Celestron 8SE SCT telescopes, powered by Orion Power station.�* Meade f/3.3 focal reducers, �* iota-vti time inserters and  �* watec 910hx video cameras powered by Duracell 14ah 12Vdc gel Cells.�* canon zr45mc camcorders to mini-DV, using large capacity canon batteries.
	By careful orientation of the videocam on the 8se alt/az scope, and creation of custom Alt/Az finder charts in c2a, the scale and orientation of the star fields matches  that seen in the orion q70 32mm eyepiece, and then on the Lcd screen of the canon camcorder. 
	My custom designed “occ box”. during use, camcorder sits on top bay. wiring goes below to a 14ah battery, power toggle, and IOTA VTI. All equipment  is left connected, so deployment and power-up is fast.
	Under the top tray, the iota VTI and electrical connections are left permanently connected, with a toggle switch (accessible through a hole in the top tray) upstream of the plugs 
	20 min before the event, I flip the power toggle so the VTI can sync w/ satellites. After scope is aimed, the Watec with power and video RCA cable attached are un-bagged, mounted, the video/audio cable from the VTI inserted in the canon camcorder, and we’re ready to record. Scope is powered with an Orion Dynamo lithium ion battery
	Limovie photometry from Nolthenius’ video
	Timings determined by pyote software
	Duration of the event was only 0.4868 seconds
	Nolthenius’ recording, trimmed to event. Win10 “extreme slo-mo” applied at “R”. Compression for this presentation obscured fractional second readings
	Sky plane plot of observations provided a good match to the radar image from 18 months earlier…
	Arecibo radar imaging from December 2017. A fairly smooth, egg-shaped object
	Kirk Bender recorded a miss. �Post-occultation rest before sunrise and hot temperatures returned.��

