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Menace of Meteors Like
‘ Huge Bombs from Space 80 Years Ago...
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Big Asteroid Passes Near Earth Unseen In a Rare Close Call
By WARREM E. LEARY, Special to the Mew York Times — o i~
Ehe New JJork Times

Fublished: April 20, 1989

In cosmic terms, it was a close call.

A large asteroid capable of wreaking widespread damage if it collided with Earth passed within
half a million miles last month, the closest approach of such an object in 50 years, astronomers

said today.

The asteroid, a collection of rock and dust half a mile or more in diameter, crossed Earth's orbit
undetected March 23 at a distance equal to twice that between Earth and the Moon. Object Will
Return

Scientists later calculated that the asteroid, traveling at 46,000 miles an hour, is orbiting the
Sun once a year on an elliptical path that regularly brings it back toward Earth.

"It can come this close or closer in the future,” said Dr. Henry Holt, the Northern Arizona
University astrogeologist and astronomer who discovered the object in photographs taken
March 31 using the 18-inch Schmidt telescope at the Mount Palomar Observatory in California.
"We'd like to know more about it and when it's coming.”

Now They Tell Us!
But Where Would

You Run, Anyway?

“The passage of
1989FC was the

closest to Earth
since 1937.”

Asteroid Big Enough to Level
A City Was in ‘Near Miss’
With Earth on March 23

By Bor Davis
Staff Reporter of THE WALL STREET JOURNAL

WASHINGTON —Whew!

An asteroid big enough to destroy all of
New York City and a good part of Long Is-
land skirted as close to Earth on March 23
as any large asteroid has in at least a cen-
tury, the National Aeronautics and Space
Administration reported.
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esearch 4581 Asclepius = 1989FC, 23 Mar. 1989:
“Near Miss Day”

near miss day

Near Miss Day at Holiday Insights
wwewy, holidayinsights. com/moreholidays/arch/nearmissday. htm
Near Miss Day commermaorates the day a huge Asteroid nearly missed hitting the earth.

March 23 - Near Miss Day
wwe, goatviewe. cormdmarch23.htm
List of saints celebrating feast days on March 23 plus some farmous birthdays.

Near Miss Day!

oddlovescompany. com/blog/2011/03/near-miss-day/
har 23, 2011 — Near Miss Day commermorates the day a huge Asteroid nearly missed
hitting the earth.

Near Miss Day: Information from Answers.com
whwny, answers. com » Library » History, Politics & Society

Near Miss Day Mar 23, 1959, A mountain-sized asteroid passed within 500000 miles of
Earth, a very close call according to NASA,

MNational Near Miss Day March 23rd | Facebook

whwwy facebook. comfgroup. phpPgid=126761435315

Sign UpMational Near Miss Day March 23rd is on FacebookSign up for Facebook to
connect with Mational Near Miss Day March 23rd. Mational Near Miss Day ...

Society EVENTS: Near Miss Day (March 23rd), History of Mear Miss ...
wwwy, altiusdirectory. com » Society » Events » Famous Events

far 3, 2009 — Near Miss Day celebrates the day a colossal Asteroid almost missed
hitting the earth. On 23rd March, 1989, an asteroid the dimension of the ...

Wy Vintage Addiction » Happy Near Miss Day - Vintage Asteroids
myvintageaddiction. com/. . /happy-near-miss-day-vintage-asteroids/

ar 23, 2010 — Today we celebrate Near Miss Day, the anniversary of March 22, 1939-
the day the 4581 Asclepius asteroid passed by the Earth at a distance ...

Did the Earth almost ... - Archive of Astronomy Questions and Answers
wwewy. astronormycafe. net/qadin/g2879 html

Wlar 23, 1989 — ... 22-23 there was a near miss which went un notices by strong
moonlight but the object was detected 8 days later and cataloged as 1983FC. ...




S;E asearch 2005 YUS5: Passed &

Close Last Week!

0.1 arcsec = 240 meters

Multi-hundred meter NEO passed Earth Rl irines C' E I
at 0.84 lunar distance last Tuesday p.m. Nov. 3

ké a i rc raft ca rri er-s ize d a ste ro i d L [ 40 0 m] Video ~ NewsPulse US. World Politics Justice Entertainment Tech Health Li

in length, possibly, but masses of
aircraft carriers are 100x less

actual astronomical data aren’t formally ||9 hwea g

published, inconsistent; probably it is
<300 m diameter [preliminary results:
~300 m]

“4000 megaton,” “mag. 7 quake”: well,
less than that...but experts’ mistake

“within 0.8 lunar distances” [0.84]

“closest approach [of an NEO] this size
in over 30 years”

but 1976 NEO wasn’t known then

and many NEOs this size aren’t yet
known today

MAIN NEWS IN SPACE ON EARTH

heading toward Earth and it will pass closer to our planet than the moon.

Next time: “2028... 0.6 lunar dist.”
17 it Wi I I be a dayl ig ht o bj ect u nti I s Seen through a radar telescope, the 1,300-foot wide asteroid will come within 202 000 miles of Earth -- closer than the moon
November 8.” "f‘:“:"‘;”“’ il Asteroid to pass closer to Earth than the
“daylight object” can mean “so bright . T
you can see It 1g] the daytlme” no WaY! Permalink An aircraft carrier-sized asteroid, a little over four football fields in diameter, is



Squthge Scientists Read a News Item Critically

r h u u ] u
EW Researc ...as Though it were a Scientific Paper
(Not that they should, but they do...and | do, too)

Model of 30 m
NEA 1998
KY26 (radar)

Minor Mistakes: names, dates, numbers inexact

More Serious: fundamental facts wrong, important
caveats missing

Most Egregious: the main story is highly misleading,
greatly exaggerated, or just plain bogus

Sources of error:

scientists screw up, have agendas, communicate poorly
reporters are untrained, hastily on deadline, or sloppy
fewer science journalists, more weathercasters
pressures to sensationalize

improper, biased, erroneous institutional press releases
24/7: failures to place specifics into the broader context
cheap, simplified graphics mislead or are wrong
headlines or sound-bites misrepresent the larger story
reporters may go to highly biased or quack sources

readers/viewers lack scientific literacy (uneducated), so
they misinterpret implications of even accurate stories

nature teaches us, so the science changes, too rapidly
— media-to-media serial accumulation of mistakes
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Serial Mistakes (?) by the Media

Tucson, Sunday, December 10, 1989

{The Arizon

Geophysicists suggest steps Earth can take
to reduce disastrous tolls of natural hazards

By Lee Siegel
The Associated Press

SAN FRANCISCO — Earth is racked by quakes,
floods, slidez, storms and volcanoes — not to mention an
occasional 100,000-megaton whack from an asteroid.
But sitilng ducks can fight back, geophysiclsts say.

As the American Geophysical Union ended its five-
day fall meeting Friday, suggestions for reducing death
and destruction from natural hazards included requir-
ing tornado shelters in moblle-home parks, planning
land use to avoid quake and slide damage, and steering
incoming asteroids away from Earth.

An asterold two-thirds of a mile wide hits Earth
about every 300,000 years, and today It could kill more
than half Earth's pepulation because of climate and di-
rect effects of a blast equal to 7.7 million Hireshima-

sized atomic bombs, said Clark Chapman of the Plane-
tary Science Institute in Tucson and David Morrison of
the Natlonal Aeronautics and Space Administration’s

Ames Research Center in Mountain View, Calif

Conservatively ussuming a 50-year human lifespan,
that means any person has about a 1-in-6,000 chance
of being killed by an asteroid during his or her lifetime,
compared with an American's 1-in-20,000 chance of
dying on a plane crash or 1-in-50,000 chance of being
killed by a tornado, said the pair, who wrote the book
“Cosmic Catastrophes.”

"“This is, In fact, a real hazard,”
“We're ia a shooting gallery.”

Even a small asterold impact “could be mistaken
for & nuclear attack,” he said. "[t might trigger a nuclear
attack.”

Chapman sald.

One asterold passed within 500,000 miles of Earth
this year, about twice the moon's distance, and a small
one devastated an uninhabited part of Siberia in 1908. So
it makes sense for socicty to better evaluate likely con-
sequences of a collision and use telescopes (0 provide
years' notice of incoming astercids, Chapman said.

“It's within our technical capabllities to design a
space mission to nudge the asteroid oul of the way™ by
using special rocket engines or perhaps hydrogen

bombs, although bombs might break an asteroid into

more dezdly fragments, he said. "
project level of expense.”

It would be an Apollo-

I
Most scientists discussed more common natural di-

sasters during Friday's session.

“[t's absalutely Imperative we insist mobile-home
parks have secure underground shelters” in tornado and
hurricane-prone regions, sald Joseph Golden, senior

meteorologist for the National Oceanic and Atmo- |

spheric Administration.

Golden sald home designers need (o pay more at-
tention to wind-resistant cladding for buildings, and
bulld nomes with interior closers and bathrooms, which
often are the only parts of @ house left standing after a
bad hurricane.

Better effort also is needed to predict hurricane
tracks and Intensitles, and o learn If bullding codes are
adequalte for typical wind speeds, he added

Robert Tilling, a U.S. Geological Survey voicanolo-
gist, said 25,000 people died during the Nevado del Ruiz
volcano eruption in Colombia in 1985 because local offi-
clals ignored hazard maps, signs of impending eruption
and formal warnings by sclentists,

He called for better communication between scien-
tists and officials, increased monltoring of volcanoes
that now go unwatched in developing natlons, and Im-
provements in predicting volcanic activity,

Earl Brabb, a Geological Survey geologist, said it is
“a natlonal disgrace” that there is a lack of aerial photo-
graphs to identify areas prone to deadly landslides,
which cause tens of billions ot dollars damage globally
each year

Geological Survey selsmologist Willlam Ellsworth
said researchers are getting better at making long-term
forecasts of which segments of fzults are prone to de-
Structive quakes,

@® Professional talk by
Chapman & Morrison at
AGU meeting in 1989

An OK Assoc. Press story

Picked up by New China
News Agency, broadcast as
leading story on Chinese
evening television
newscast, saying asteroid
will strike China next week

© reportedly, crying women
carry their babies into the
streets

N.Y. Times reports theory
by U.S. foreign policy
experts that this is NOT a
mistake but a policy
decision by the Chinese
government to provide a

He said emergency officials believe public safety
during the deadly Oct, 17 San Francisco Bay area quake
was improved because people made preparations after
sclentists warned in 1988 that the San Andreéas Faull was
due for @ jolt near the bay's south end.

reason for Chinato retain
its nuclear missiles

Just 2 months
after Loma
Prieta
earthquake




So‘ﬁ asearch Scientists Read a News Item Critically
Bk ..as Though it were a Scientific Paper

Model of 30 m
NEA 1998
KY26 (radar)

e nature teaches us, so the science changes (rapidly)




Catalina Sky Survey

2008 TC3 & Short-Term Warnings

-3 @ 2008 TC3 was the first Near Earth Asteroid ever

il discovered (Catalina Sky Survey, 7 Oct. 2008) that

was then predicted, for sure, to strike the Earth.

, It was then observed telescopically before it hit.
TC3 asteroid moving

(W. Boschin, TNG) @® 20 hours after discovery, the predicted impact

T occurred and was recorded, and hundreds of
_ o resulting meteorites were later collected on the
g L ‘ ground (in a Sudan desert near Egypt’s border).

This kind of event was thought to be impossible,
but it was not a fluke: we must expect future
predictions of small NEO strikes, even from the
existing Spaceguard Survey, without waiting for
the “next generation” surveys.

The most likely warning of an actual hazardous
NEO impact will be one of these “final
plungers,” providing hours to weeks of warning.

| @ Evacuation, not NEO deflection, will be the most
Almahata Sitta fragment on the likely kind of “mitigation” we need to plan for.

ground in Sudan (P. Jenniskens)

TC3 atmospheric tréin (M. Mahir)

But the event taught us that we have much
to learn: Conventional wisdom had said

- | that TC3-like events weren’t possible!




Short-Term Warnings: Spaceguard Survey
does Better than We Thought!

The Spaceguard Survey
|

@® \Was it a miracle that telescopes saw what was plausibly the
largest NEA to impact Earth in 20087 No! Capability to see “final ——
plungers” was overlooked. NASA International

Near-Earth-Object

@ Analyses in the 1990s of the “Spaceguard Survey” only o
considered cataloging of Near-Earth Asteroids; short-term
warning was evaluated only for rare comets.

@® Soitwas thoughtthat there was only atiny chance that a danger-
ous in-bound 30-m NEO would be seen, let alone a 3-m “TC3”.
@® The short-term hazard warning was evaluated (NASA SDT 2003)

for the “next generation” surveys, but not for small NEOs and
meteorite recovery.

January 25, 1992

“Consider a 30—40-m office-building-sized object striking
at 100 times the speed of a jetliner.... Even with the
proposed augmented Spaceguard Survey, it is unlikely
that such a small object would be discovered in advance;
impact would occur without warning.” — C. Chapman,
EPSL (2004).

“a short lead time for an NEO is extremely unlikely —
we can expect either decades of warning or none at

all” — Morrison, Harris, Sommer, Chapman & Carusi
(“Asteroids IlI” 2002)



S%ﬁévﬁétsearch Scientist’s Jargon and Non-
kil Intuitive Concepts

@ ‘virtual impactors”

Conclusio i
ns from a Single Simulation (statistics of o

A ‘d*]mﬁz;\.. oo
SIEEC, coherent NEA coud ha A
NEA in 202 \EA coud be 4

028 (AV ~ & mma
in 2049 Rl

CUSRY

ne...

a a efectedviaa 1150 K9 Mnetic imp
- S0 1 aare v 2 E
S0me 21 years in advance of the thy

“keyholes”

actor striking the
Teatening Eart encounter

* 400 0 in 2028 s i dtckonof 0001 256 Very tiny probabilities (1-in-ten-million)
WS AV in 2028 drops asteroidinto 6:5 kevhole for an impact in 2054 00;)% ut
* The 6:5 keyhole in 2043 is oniy 6 Km wide and the 6 others are also narmow so e feihood

~f ac 2 N,
0f a keyhole passage in 2049 - 2074 s only ~ 0 02% but, due 1o fairly large uncertaintiss in

the asteroid's 2043 ephemeis posifions (~200 km), the ikethood of having fo warry sbouta

Huge consequences (10,000 megatons)
keyhole passage is ~100 fimes larger

“Rocket science”

* In our case. 2028 knowledge of actual keyhole passage in 2049 ~1%

« Because of intervening approaches to Earth and Venus, the dynamics are very neo-inest
and the optimal time for tractoring is not night after the reaization that the kinetic energy
impact dropped the asterad into a 6:5 resonant rewm "'emi‘e. The cptimal 1rre!E£ ,

tréctonna is ~2036 when 200 days of tractoring ucmde§ ~1500 km m:_\m* 3'na ..:;4:’

Y ancure the NEA's 30 uncertainty efipse (s moved off

Uncertainties and “error bars”
impact plane — more than enoughto sfecent

et et e Asteroids orbit the Sun, don’t head
T s uncertainty region (346 sigma) is moved “Straight toward” Earth

« In 200 days of tractoring, the asteroid’
completely off the 2049 keyhole.

Variable Specific Impulse Magnetoplasma Rocket Concept r;ﬁrﬂ‘]i II::EF:‘{: ,'L I'H:? J:: ‘::‘R CHARACTER OF DAMACE
(VOUGHMDAOOEN [y  meanonaGmML  ETRGOAONCTAG FSTRMNAETS 3km | LEmil. MT | 1in 50,000 | Global climate disaster, most
L. Killed, clvilization destroyed
=20 ”"I " | / 1Te STkm | §0,000 MT 0.02%  Devastation of large region or
ol SN\ L — an entire ocean rim
R S B o P : =300 m 2,000 MT 0.2% 5 km crater; huge tsunami or
e CE—— __..—:- destruction of small nation
e ! \ =100 m S0 MT 1% Exceeds greatest H-bomb; 1
B |8 e s I I" """""”I" km crater; locally devastating
preier g > =30 m IMT 40% Stratospheric explosion;
Sl damage within tens of Km
— —n =10m 100 KT |6 per cenfury |Broken windows, little serious
S— = _damage on ground
— | LETTRCA RS 2] =3m 2KT |2 per year Blinding Mash, could be
mistaken for atomic bomb
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A Tiny Chance of an Asteroid
Strike in the Distant Future

THE BOSTON GLOBE ' WEDNESDAY, APRIL 14, 1999

Survey: 7 new asteroids

could threaten Earth

July 31, | T
Wb posted ot

BOSTOMN (CMNNM)

332 pm. EDT (1832 OMT)

-- Seven
previously unknown asteroids
that are close encugh and large
enough to threaten the Earth have

been found by astronomers

scanning the heavens for potentially dangerous space

rocks.

Nation

A report posted on the
Web cites a one-in-a-
billion chance that the
asteroid could hit the
Earth in 2039.

2A  FRIDAY, APRIL & 2002

Asteroid may crash
into Earth —in 2880

DALLAS MORNING NEWS

A large asteroid has n-
in-300 chance of hitting

“Either it will miss all by its
own, or future generations will
have enough know] and
technology to deflect it," be

the year 2880, asuooomuswiﬂ said.

announce today,

But future observations could
reduce w?snunumu about the
asterol possibly bringing
the odds of a collision to zero.

“It's not something to worry
about because it’s 5o far in the
future,” said engineer Jon
Giorgini, lead aut! of the
stady that appears today in the
journal Science. *Bight hundred
and seventy-eight years — that's
35 generations from now."

Steven m';'e an asteroid
cxeet! at t Pmpulnom
¢ y in P: Calif,,

‘The asteroid, known as 19,
DA, measures two-thirds of a
mile across, big enough to cause
worldwide havoc if it hit, It cuar-
rently lies on the other side of
the sun, a safe 315 million miles
from Earth,

Between now and the year
2880, the astercid will swoop by
Earth dl:d Mars 15 tlmuon‘a;:

gravitational tug
phmu and other factors will nl-
ter the astercid's orbit
There is 2 0,33 percent maxi-
mum chance that those orbit

said he is me that the asteroid
will never actually make it to
Earth

hanges could send the asterold
directly into Earth on March 16,
2880, said Giorgind, also of the
Pasadena lab. 0

Scientists

say asteroid
may tango
with Earth

By David L. Chandler
GLOBE STAF¥

In a discovery eerily reminiscent of one
made just a year ago, astronomers have found
an asteroid that will come (|um- close to Earth in

VO, C.KLFH

‘o de 2l e’ e 5 sennl] hart it 1

R v il aed Olhad s

J"‘-Il:l 5!-‘194

Asteroid Is Expected to Make
A Pass Close to Earthin 2028

Kaen
By MALCOLM W. BROWNE

AR astercéd ds likely to pass
withim 30000 milss of Earth on
Ocl 26, W8, a Tharsday, and
there B 0 wery slight possibiliey
that it might hit Earth, the inter-
national astronamical agenoy that
tallies the orbdts of asteroids and
canmets anestoed yeaierday,

Dr. Briam 6. Marsden, director
of 1B Central Buroait Tor AsCne-
nomileal Telegrams &t the Smith-
seian  Astrophiaical  Ohesyva-
tary, Cambridge, Mass., coutboned
im an intervew that caleulations
of the sateroid’s progress are ap-
proximiate ae<d that there E5 no
immediate couse for alarme

[ Qs bmpessi®le to calewlane the

E-Izn comparison

Acsioroid
eraghl K b
respono ke I

240007 M

THURSDAY, MMELH 12, J,-".-‘:l

Glja cw Jlork Cimes

EIER Wl I AR 08 ST

Estimate Tentai;ue e
Chance of Impact
Seen as Slight

odds of an impact, Dr. Marsden
saddl, Bug e apgeslod 1o asirons-
mers wilh large elesoopss o
meensare the asteroid s briphiteess
nnd size, estimnted 1 he as larges
as A mile i diameter, and (e -
line measurenenls of ils orbit.

There i ample evidence ihnt
Earih has beon freguently bome
tarded by asterolds and comels,
same ol which may have contris-
wicd i mass exdimoilons.

Many acientisis say they be-
Heve that the dmpact of an aster-
abd or comet about stk miles in
diapnaner an (e canst of the Yoeh-
tiim Peminsula 65 million years apo
[refeasing some 5 hilllon tmes
fofe dearriuctive enargy than ha
aloanic bomb tha beveded Hirushi-
mea) contributed to b extinction
of 1k A auTs

The impaect of an agleroid ooe
mille in diamater would hanve devy-
nstating global effects, Inchoding
tidal waves, oomtinent-ske lirs
and am eruption of dust that could
cause global cocling and long
term disruption of agricwliare,
Bur Tor. Marsden sakd sach
amtercid fmpact wowk] nol ne
¥ ke mewere cpough 1o -.-.|| o
1 1 human race.

The seale of devastatlon couald

be gauped from e effects of a
mOre recent impact. On Juse 30,
1908, a sony metearitg hil nenr
ihe Tanpuska Kiver in Siboria
That ohject, later estimated as
lizsa than 1M ¥Ads acmoss, explod-
wl ik miles above Eacth, It T1&1-
bemed drees oner noarly 500 square
milles, lgnited forest fires, asd
caiised damdge equivalent o thar
al o 15-megaion hydrogen bonab,

Asterakd 1087 XF11, &5 ik cur-
reql object is named, was disoo-
ored on Dec, & hy Dr. James V.
Benlni o 1l Universily of Arizona

Scientists wse a #B-inch-dame-
wer elescope equipped wiih spe-
clal instruments atop Kin Poak,
Az, i malmtain o watch Tor all
small objects i the sodar sysbem,
eupeciolly astercids and comers
that approsch Eaorth at dacger-
sl cloge disANCEE

Two Japamese amatear asirnn-
omers Inter noticed the object,
amd on the strengiho ol the oom-
Tl (oS UTE TN LS, T Rsterodd

was added g0 o Kt of 108 Koo
prtentlally hnzardous ohjects"™

or VP ELO e
Thersadter, aglranomens in 56w
eral oomtries refined ik
mends of the orbit '|r.r:| conciuded
h > irs

L 0 |
I'hnlr stimale was lh it it watahl

Condineed on Foge ALS
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Asteroids Found After Their
“Near Misses” with Earth

s—

A12 Sunpay, January 27,1991

Tue Washi

Asteroid Hurtled Near Earth Jan. 18

Scientists Call Space Boulder’s Approach Closest in Modern Times

By Blaine P. Friedlander Jr.

Special to The Washungton Post

As if Scud missiles were not
enough. On Jan. 18, the Earth bare-
ly missed a direct hit from an aster-
oid, according to a report released
this week by the International As-
tronomical Union.

Discovered by researcher David
Rabinowitz of the University of Ar-
izona, this asteroid appears to have
set two cosmic records. Not only is
it the smallest such object ever
seen, Rabinowitz said, but its ap-
proach was the closest to Earth in
modern times.

Designated 1991-BA by the as-
tronomical union in Cambridge,
Mass., it approached within .0011
astronomical units. An astronomical
unit is about 93 million miles, the
distance between Earth and the
sun,

diameter and passed at 10 times the
distance to the moon.

Generally, an Earth-grazing as-
teroid is hard to anticipate, since

Astronomers think
the asteroid
measured between
16% feet and 33
feet in diameter, the
size of a three-story
boulder.

the obiect is hurtling toward this
planet and does not reflect sunlight
well, Astronomers compare it to

using a flashlight to watch a bullet
travel in the dark.

From its velocity, astronomers
can calculate the impact of this as-
teroid had it struck the Earth. Con-
sidering its speed of almost 12
miles per second, it might have had
the explosive equivalent of 75 ki-
lotons of TNT, according to Geoff
Chester of the Smithsonian’s Na-
tional Air and Space Museum.

However, Rabinowitz said, if the
hurtling boulder had hit Earth, it
might have burned in the atmos-
phere.

The Spacewatch telescope that
Rabinowitz used, at Kitt Peak near
Tucson, is a 36-inch reflector ded-
icated to searching for asteroids—
objects that may be fragments of
shattered planets—during the moon-
less part of a month. It is used to
search for planets in other solar sys-
tems in the bright portion of a
month.

@ Just as likely to see them going

as coming...most likely not to
see them at all!

@® These typical stories are

explicitly or implicitly critical of

the NEO surveys

They say there is a “blind spot”
But whether discovered before

or after a close passage, an

NEA is unlikely to actually strike
Earth for decades or centuries

Big Asteroid Passes Near Earth Unseen In a Rare Close Call

By WARREMN E. LEARY , Special to the Mew York Times
Published Anril 20,1939
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Whew! Stealth asteroid nearly blindsides
Earth

March 19, 2002 | By Richard Stenger CHM Share || [C Twitter || Emai

Y Recommend B cne recommendation. Sign Up ko see
what wour Friends recommend,

A sizable asteroid zipped near our planet this month without amyone noticing because it traveled
through an astronormical blind spot, scientists said.

The space boulder passed Earth within 288,000 miles (461,000 kilometers) -- or 1.2 times the
distance to the moon -- on March &, but since it came from the direction of the sun, scientists did not
observe it until four days later.

The object, slightly larger than one that flattened a vast expanse of Siberia in 1303, was one of the 10
closest known asteroids to approach Earth, astronomers said.

"Asteroid 2002 EM7T took us by surprise. It is yet another reminder of the general impact hazard we
face," said Benny Peiser, a European scientist who monitars the threat of Earth-asteroid collisions.

“Peiser, a European scientist”:
Just who is he?




The Odd Career of Benny Peiser

Benny J. Peiser:
Was:

Senior Lecturer in
the School of Sport
and Exercise
Sciences, Liverpool
John Moores Univ.

Now:

Director of “Global
Warming Policy
Foundation”

@® A non-scientist (historian of ancient sports),
he began in 1997 to comment on asteroid
threats in an on-line newsletter (CCNet)

@ He became a prime source for journalists
about impending asteroid impacts

@ He was regularly quoted as an NEO
“expert” by the media, when he actually
badly misunderstood the science

@® An argumentative guy, he often seemed to
be trying to stage fights between people

@ Half-a-dozen years ago, he stopped cover-
Ing NEOs and has become a prominent and
controversial denier of climate change and
global warming.
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| GAYS VERSUS THE PENTAGON Comet Swift-Tuttle: Never
| was a Problem...
CWSWEEKR [y
' Brian Marsden did
Doodeay calculation while
= talking with
science reporter
clence . David Chandler...

a faulty back-of-
the-envelope

New Theories About | El When comet makes
; | sta ht
Comets, Asteroids and e Gin I 2128

How the World Might End :
= E¥ust beyond §

88 Saturn when

&% comet returns

i in 2122

£ As comet nears
Earth on this pass

18 are now Studying places
o intercept c."me‘uSMﬂ-Tume i
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The 1997 XF11 Affair

3/11/98 Brian Marsden
Issued a Minor Planet
Center “PIS” (Press
Information Sheet)
iImplying this 1 — 2 km
NEA had a 1-in-1000
chance of striking
Earth on 26 Oct. 2028.

Correct data analysis
would have showed
chances were <1042,
“That’s zero, folks!”

""Leonarda’s stinker
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ASTEROI
GOODBYE!.

n't worry, il miss Earth by 600,000 miiles
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Debate and Recalculation
On an Asteroid’s Progress

The mile-wide asteroid heading for Earth
proved to be a cosmic fal 'm, but that’s no
reason not to start planning for the next one

By MALCOLM W. BROWNE

The prediction on Wednesday that
a‘one-mile-wide asteroid would pass
dingerously close to Earth in the
year 20238 sparked bitter debate yes-
térday about the extent of the dan-
ger, but also prompted calls for ac-
tion to deal with any future menace
ffom space, including the possibility
of intercepting it.

The scientist who made the predic-
tion, Dr. Brian G. Marsden, said yes
terday that new observations of the
asteroid had led him to regard the
risk of an impact as less than origi-
nally calculated.

“From new data we have ana-
Iyzed,” Dr. Marsden, director of the
world's main clearinghouse of astro-
nomical information, said yesterday,
**1 would agree that the probability of
an impact spems smaller than it did
o0 Wednesday, but it is not zero.""

Representative Dana  Rohra-
bacher, a California Republican who
heads the Space and Aeronautics
Subcommittee of the House Science
Committee, sald an interception of
the object might bocome necessary.

“"As the asteroid moves closer, scl-
entists will get a better idea of
whether it might actually collide
with the Earth,”” Mr. Rohrabacher

Calling ;';: m:asum

Morcover, he said, the asterold
would come no closer than 54,000
miles from Earth — much closer
than other observed asterold passes,
but greater than Dr, Marsden's esti-
mate of 30,000 miles. (The Moon is
about 240,000 miles from Earth.)

[Officials at the Jet Propulsion
Laboratory said in & press release
late yesterday that Dr. Yeomans and
Dr. Chodas had recalculated to find
that the asteroid would pass no clos-
er than 600,000 miles away.]

“Brian wants people to realize the
danger of a large impact from space,
which is certainly likely at some
point,” Dr. Yeomans said. “But to
call this particular asterold & major
threat is crying wolf. There’s a dan-
ger that people will no longer take
impact warnings seriously.”

Dr. Marsden vehemently rejected
this view.

**We simply do not have sufficient
knowledge of this object to be sure,”
he said. ““Even If its present trajec-
tary is capable of carrying it safely
past the Earth, any small perturba-
tion could put it on Earth's track. The
asterold might be diverted toward
the Earth by gravitational Interac-
tion with another asterold, for exam-
plet

Dr. Marsden renewed his plea for
cooperation by astronomers with ac-
cess 1o large teloscopes to measure
the asteroid’s orbit a

1997 XF11 compared with
the Manhattan skyline
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oubsceareh  1N€ TOrino Scale: NEO Scientists
' L Attempt to Communicate Risk

— Inspired by
THE TORINO SCALE <—The actual Torino Scale |*F¥: 1999

Assessing Asteroid and Comet Impact

Hazard Predictions in the 21st Century Man ioumamts. actua t!?&d this

. The likelhood of a collision is 260, of well below sca e'” lntroducuon.Of t e Pa'ermo
Evemetiaving | [msiiits T svane | | Scale” confused things. Homeland
Conseiences Thia dheicration s apcaes o oy el object Security turned scales into a joke.
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Sometimes, Difficult to Distinguish Between
Supermarket Tabloids and Mainstream Media

@ Clipping below is from an actual supermarket
tabloid (perhaps the “National Enquirer”)

® Actually, content is OK...only the headline is bogus

@ But the same bad headline actually repeated

text from a piece written by a BBC science
journalist [next slide]'

SCIENTISTS ARE so fearful a deadly run-
away asterold will slam into the Earth and
wipe out all life they're seeking govemmom
support to nuke L

They say even a “tiny” asteroid only a lew miles
wide could strike such u devastating blow that It
would destroy the planet’s popualation.

“It's m long shot, but we could take a hit,” says Da-
vid Morrison, chief of the Space Science Division
at NASA Ames Rmonh Center in Mountain View,
California.

The Galidoo spacecraft recently photographed a po-
tato-shaped wetaroid culled Gaspes from less than 1,000
miles away, In the fir clost encounter of s kKind.

Gasprw iv relatively o-.:!l nhoo( 6 -ihl -1‘-
and 11 miles long. @0

~ “But experts mthupdmdaymckdnm
this relatively small sfze could strike the Earth with
. ,-ehlch that the ndﬂl(&d and debris toesed

into the atmosphere woald block out sunlight
And it would wipe out the Earth's people, Just as
the dinosanrs are now believed to have been wiped

out by an asterold striking the Earth 65 million g

years ago.
Keoping teack of about 10,000 asteroids that have

orbits npproaching the Earth would réquire at loast ' S
six $12 million telescopes distributed throughout

North and South America, ho says.

“With proper tracking techniques, astronomers
coald spot'a potentially catastrophic ane decades
before it would hit the Earth” suys Morrison, )

2 The next step would be toa gé out and meet the
meteor, defllecting it from its "oll sion course with

- the planet.
N S The

is to wet off a nuclear bomb next to it
M&M-m.dbymoum
u-okr.‘neo-lonld mﬂedutropbo

sloplest way, “lhhk.h‘h!h that shove

_EARTH COULD 58 destroyed Dy'the seterold.



Soﬁg ésearch “...on an impact course with
Ball Earth”’: What does that Mean?
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It has been called the most threatening object in space

By Dr David Whitehouse
Country Profiles BBC Mews Online science editor

In Depth

Talking Point

An asteroid discovered just weeks ago has

become the most threatening object yet

Programmes .
detected in space.

EHEH SP“T A preliminary orbit suggests that 2002 NT7T s
on an impact course with Earth and could

strike the planet on 1 February, 2019 -
Daily E-mail  although the uncertainties are large.

This asteroid was NOT on a nominal
collision path with Earth (in 2019)

Indeed, its calculated chances of
hitting Earth were < 1/100,000.

Morrison and I criticized BBC
science reporter David Whitehouse
for these faulty words.

Probably based on the BBC report,
this non-event became headline
news around the world

Whitehouse justified his words:

© “Itis pedantry to say that the
probability of such an impact
was so low that it is misleading
to use the words ‘collision
course’...”

© “You are completely and utterly
wrong in saying that because
NT7 had a Torino scale of 1 it
merited only minor concern by
the news media.”
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Journalism Awards Given for
Egregious Treatment of NEOs

Ws

THE # KAVLI FOUNDATION'

Annual European Online Journalism (EOJ) Awards: In
2003, Dr. David Whitehouse, online science
correspondent of the BBC, “won the best news story
broken on the net...for his news story ‘Space Rock on
Collision Course’ about the 2002 discovery of an
asteroid which could hit the Earth in 2019.” ssc, 4 Jul. 2003]

In 2010, the American Association for the
Advancement of Science (AAAS) presented its
prestigious Kavli award for best TV documentary of
the year to Doug Hamilton of “WGBH/NOVA?” for an
appalling show, “The Last Extinction,” in which NOVA
paid for an expedition to Greenland by (pseudo-)
scientists, who claimed to prove that a 4-km wide
comet struck Earth just 13,000 years ago, a
preposterous claim with no valid evidence.

The show was based on no paper published in the
professional literature

A chief “scientist” involved apparently has no degree,
and recently changed his name to avoid linkage with
being found guilty of fraudulent practices in California
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(Orlando Sentinel, San Jose Mercury News)

e

& ILLER
ASTEROID
(’m DOMS
P UEARTH!

3 " Atid if you believe that,
o s 7 ';/ Edward Teller and friends
"y " have several billion
N 44  follars’ worth
4 of space weaponry
} J: to sell you

¥l
. 1“((

AR that we're safe from Commie bombs, along
The Killer Astefoids from Outer Space!
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 NEW YORK TIMES NATIONAL FRIDAY, MARCH 13, 1998

The first image released by Paramount Pictures to promote its new movie, to be released on May 8,
about an asteroid hurtling to Earth, A Disney film, Armageddon, is planned for release on July 1.

Asteroid, the Films, Heading to Theaters

By BERNARD WEINRAUB e I three years.“}':\c re_z-ltfe aster-
BTy castophe RIS
" Urgp“l.m;:(:“ u:c;n}’r‘\‘[:mﬂlur:lj PI' OVES timely- eNOr Mous pt;tenlxal of this actually

don,” bear a striking resemblance - occurring.” X
to real possibilities. Deep Impact,” a joint produc-

EEWQSPWH The Asteroid Movies

In 1994, a survey by Paul Slovic showed
that ~25% of the public was aware of the
potential danger from asteroids

Awareness climbed dramatically in 1998
when two blockbuster movies were being
promoted, coincidentally just as the 1997
XF11 affair was in the headlines

“Deep Impact” hit the screens two months
later. Scientists regarded it as a flawed but
inoffensive portrayal of an asteroid impact

“Armageddon” (opened July 1998) was a
totally dreadful movie about Bruce Willis
trying to destroy an asteroid “as big as
Texas.” This movie’s grotesquely distorted
view of reality has shaped public
impressions of NEO defense

“Armageddon” was nominated for 4 Oscars
(including “Best Visual Effects”, which
actually showed physically absurd
attributes of the ‘Texas-sized’ asteroid)
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Astronomers Give “Thumbs

Down” to Asteroid Movies

It’s five miles wide...it's coming at 30,000 m.p.
; andthem’snoplaceonl:’arthwhide' J

A SUNDY BOWARD /GABRIEL KATERA /SIR RUN BN SSAW Fraseatehon

MARTIN ANDAU - REVOR HOWARD 32 ..
<ves KRG HENSHAN .., LURENCE ROSEATHAL “=
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SAMUE L AR Presaats

SEAN CONNERY - NATALEE W00
ARL MAlll[[N“ %RIAH KT

ICHARD DYSART - SENRY FONDA ...
“RONALD NEAME :

e Rl hy AMERICAN INTERNATIONAL/K FLATRASS CONPANY

Rocky horror picture Shows

Deep Impact

A Mimi Leder film
Dreamworks/Paramount: 1998
Armageddon

A Michael Bay film

Touchstone Films: 998

Kevin Zahnie
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@® “There’s no controlling the
possibility of a meteor strike.”
NY Times editorial, Dec. 4, 2003.

Tue WashincTon PosT

SCIENCE

ASTRONOMY

Shooting Back
At Space Rocks?
Of course there is a good possibility of Spne e et
averting disaster: Search for a possible

threatening NEO, then send a spacecraft . oty S s
mission to deflect it away from Earth iy 0 e T B o

Leading weapons scientists are offering 10 nuke any
such ntruder and save the planet

This is not tabloid fiction. It is the togic of two tech-
nical reports commusasaned by Congress to be delivered
this week with acticn plans for asterad detection and
defense

One report calls for $50 million in new telescopes to
accelerate the hunt for the terminator rock among the
maybe 2,000 mountain-sized asteroids whose traject-
oriea cross Earth's path, The second outlines passible
respoases, including a standing international ground-
based armsda of 10 missiles tipped with nuclear war-
heads big enough to blow anything incoming off course
or destroy it

The reports were produced at two workshops that
brought together astronomers, weapons-makers and
others, convened by NASA at the direction of the
House Science, Space and Technology Committes.

Sure, laugh. The dincsaurs ignored the whole thing
and look what happened to Lhem,

There is 0o record af a human ever being killed by a
space rock, but many scientists sccept the once-revo-
iutiogary theory that, some 65 million years ago, an
extraterrestrial object wiped out the dwosaurs. The
kmpact of an object about six miles wide on the Yucatan
Peninsula, scientists say, exploded with many times the s
force of the world's entire nuclear arsenal. This blasted  The “terminator rock™: An artist’s conception of an asteroid approximately six miles
encugh dust into the upper atmasphere to blot out the : : b : :
wn worldwide for months, alfecting plant growth and in diameter srnkmg Earth, as seen fmm 20 miles abave mpack level.
the food chain.

rendy. Serious astron-




STITUTE™

t
esearch

NEOs, Politics,
and O

oinion

Last Wednesday =

WEDNESDAY, MARCH 25, 1992 B}.

THE WALL STREET JOURNAL:

THE NEw YORK TimES EDITORIAL

MONDAY, APRIL 6, 1992

&he New Pork Times |
Killer Asteroids: The Perfect Peril

Just when the world thought it ¢ould breathe and would hit with a force greater than 100,000
easier about nuclear war, along comes an even
more fearsome menace — doomsday asteroids and
killer comets that might hurtle. into Earth with
‘enough foree to wipe out much if not all human life,
What was once a science-fiction fantasy is now
_being treated as a serious threat by astronomers

and Government officials.
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Smaller asteroids, more lethal than a large
nuclear weapon, might hit every few centuries,
causing severe local damage, most likely in unin-

The nation’s asteroid astronomers are eager to
start tracking this new enemy. The NASA panel

-

e ONE

3

WE Dif
SEE CoMING — &5

By Bog Davis
Staff Reporter of Tue WALt STREET JOURNAL

WASHINGTON-Talk about Star Wars.

The National Aeronautics and Space
Administration is about to recommend that
h start planning to assemble an
nuclear missiles to head off an
asteroids. NASA astronomers
big asteroids smack into the
once every 500,000 years, but
3 s never too early to prepare.

*[f vou did find a [big asteroid], you'd
have a danger to the Earth—something ca-
pable of killing one billion people,” warns
David Morrison, a NASA astronomer. Dr.
Morrison persuaded Congress to fund two
studies of the asteroid peril, which the
igency plans to release in a few weeks.

At a meeting in January at Los Alamos
N a: Laboratory in New Mexico, the
home of The Bomb, NASA convened a
group of weapons scientists to figure out
ways to fight asteroids. Their conclusion:
Build an armada of 10 ground-based mis-
siles. each equipped with a 100-megaton
warhead—Digger than any nuke ever ex-
ploded on Earth—and keep them ready for

CHICAGO TRIBUNE JUNE 5,

1990

Asteroid threat is real, Quayle says

‘WASHINGTON (Reuters)—
Vice President Dan Quayle and
some astronomers are worried
that Americans are too compla-
cent about the possibility of
Earth being struck by a giant
asteroid like the one blamed by
some experts for snuffing out the
dinosaurs 65 million years ago.

If the past is truly prologue,
they say, an asteroid could gg‘r:zc
hurtling down at any moment, at
an[y point on the globe.

f it were big enough and land-
ed close enouglt‘to a large city, it
could kill millions of people on
contact and send up clouds of
dust that could block out the sun
and make the world a cold and
life-threatening place for genera-
tions, the experts say.

“It would certainly benefit all
nations to know when such an
event might occur, wamn those

who could be affected and maybe
some day even affect whether
and where such an event might
happen,” Quayle said in a recent
speech 1o the American Institute
of Aeronautics and Astronauts.

Quayle is chairman of the Na-
tional Space Council, which ad-
vises the president on U.S. space
policy.

The Aecronautics Institute has
been pressing the government to
set up a program to identif
asteroids that threaten to crasl
into Earth and look for ways to
push them off course.

“Despite the low probability
that a hife-destroying asteroid im-
pact will occur, the fact is that
the probability of such an event
is finite and, should it occur, the
resulting disaster is likely to be
without precedent,” the institute
said in a report.

While no human has ever been
killed by a falling asteroid, at
least as far as scientists know, a
dog was killed by one in Nakhl,
Egypt, in 1906.

In March 1989, an asteroid
bigger than an ai carrier
and traveling at 46,000 miles an
hour “just missed” the Earth,
crossing its orbit just six hours
before the planet reached the
same point in space.

Jerry Grey, director of science
and technology policy for the
Acronautics Institute, said the

al government should try to
provide protection from asteroids
that scientists call ‘“Earth
crossers.”

The institute is asking the gov-
emment to spend up to $5 mil-
lion on new telescopes to look
for Earth crossers over the next
10 to 15 years.

asteroid attack. Then, if astronomers spot
the Big One, they can launch nukes and ex-
plode them in front of the incoming aster-
oid milliens of miles in space.

Never Mind the Peace Dividend, ‘
The Killer Asteroids Are Coming!

The detonations would blow off a few

inches of rock and dirt from the aster-
oid—enough to change its course slightly
and save the Earth. “You can-impart a
more gentle push to the thing” than trying
to blast it out of the sky, says Johndale So-
lem, a physicist at Los Alamos.

Dr. Solem says the Los Alamos group
rejected a lot of fanciful ideas before set-
tling on nukes to hunt asteroids. One scien-
tist proposed launching 20,000 spears at a
rogue asteroid. Another suggested nudging
small asteroids into Earth orbit, and using
them to attack bigger asteroids. That plan
was called Briliant Mountains—a big
brother to the controversial Star Wars pro-
posal called Brilliant Pebbles.

All this talk distresses Dr. Morrison,
who simply wants Earthlings to spend $50
million to catalog all the one-half-mile
wide or larger asteroids and comets that
pass near Earth. If one of these asteroids
is bound for Earth, it should make a few
passes before impact. “You'd have dec-
ades of warning,” he says.

But that isn't enough for Dr. Solem. He
wants to hunt down football-field-sized as-
teroids, which could level New York City.
To combat that threat, you'd need a nu-
clear armada, a prospect that moved a
weapons scientist at Los Alamos to shout:
“'Nukes forever." [

Rl

“I suppose they’ll expect a bailout.”



SO}E {esearch Asteroid Scares Begin to
L e Diminish...

@® Robert Roy Britt, Space.com, 3 Sept. 2003:

“A newly discovered asteroid that generated doomsday headlines around
the world yesterday morning was, by the end of the day, reduced to
innocuous status as additional observations showed it would not hit
Earth.

Meanwhile, a whirlwind of media hype has astronomers and asteroid
analysts arguing among themselves -- again -- about how they should
disseminate information to the public....

The incident was just one in along series miscues involving
astronomers, their public relations efforts, and a media eager to report
potential doom....

A handful of similar scares -- about one per year -- have evaporated
in similar fashion as professional astronomers go about their
business of finding and tracking potentially dangerous asteroids.

There is an increasing sense of sarcasm in the media with each new
asteroid scare. Some reporters and editors are getting wise to the long
odds -- or perhaps tired of having to report on them -- and doing more
than just sensationalizing the data.”
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to Explain NEO Science
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ANNALS OF SPACE

S THIS THE END?

tely that a magor camet will crash o the Earth

but not so unlikely that leading

scientists around the world haven't hegun to plot ways to make sure if doesn 't happen.

I=DEATH FROM ABOVE

I the world were to end with what as
tronomers call “death from above,
the first clue might come with the

closer,
nearly thirty years, Marsden has watched
them come and go, and has heralded their
arrivals like a butler announcing guests at

a ball.

BY TIMOTHY FERRIS

in orbits that cross Earth's. For

ceivably threaten us, bur that is highly un-
likely. Marsden goes on to compose the
new data into another E-mail telegram.

Marsden’s message

M]Kll'l'l-j‘w later, Marsde
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Asteroid prediction shows ‘uncertainty’ in astronomy

By Paul Hoversten
L R\ TODAY

Thursday's backpedaling
over predictions aboul an as
torodd that will approach Bath
30 years from now polnts oul o
busic nuke abhout astroncny.
many respects. nn in
exict science In which words
like “fudge factor® get wse

Sclentists who track astar-
oids startled the world Wednes
day with projections hat a
mile-wide astercid could swing
s close as 26,000 miles to the
surface of Earth

day The Intermationsl Astro-
comical Unions Contrel Bu-
reau for Astronomical Tele
grams, which issued the
original ulert, serves us a sort
of central repository for date
o asteroids, comats, aned small
planeidike bodies in the =olar
systern,

The Cambridge, Mass.,
union also is samething of a
fown crier, spreading the word
via #.mall 1o asironomers
around the world whea any
hing unusual 5 aloot.

When Astronomienl  Union
chief Brian Marsden issued his

mation marks something
the conservatiwe Aarsden uw
ally doesr't do, colleagues

ut he also Included o
“ludge factor” of his awn, ndd-
Iayg (hot the astoroid also could
swing as far pany from Earth
as 500,000 rmules. That wide o
margin was pacossary becuuse

(he estimate was made oa just

throe months' obse rvations
Marsden even provided an
exsct Gime and date for (he
ovent. 130 pm. ET oo Thurs-
dy, Oct, 26, 2025, And It was 1o
b visible to the eve.
“We were Laken by surprise

waps sald there was an uncer-
tainly in s, 0 it wasn't like
we were mis iceding anyone™

As a precaution, the Astro-
nomical Union invited astroro:
mers  send in anything they
knew aboul e astercid and
provided a lis: of yenes it had
been visible from Enrth

That's when Eleanor Helin,
an astropomer at NASA's Jet
Prepulsion Laboratory in Peasa-
dens, Coll. recalled she hac
ome Syenrold photos of the
asterold she took wilng the
Mount Palomar telescope,
northeust of San Diego.

"1 dom't Ihnl people read
the fine print,” says Helin
“"With Cau. It dfn-'rm on how
it handled. I've taken this all
rather sedately In that theres
little T can do about it

For s part, the Astronomi
cal Urort has o disagree ment
with the JPL findings and plans
1o revise its esthmate of the as-
teroid's approach.

“These things o0 ba
sayy wieroid expert Jack H lis
of Los Alamos Nations Lab
ormtory in Albuquergue. “It's
stlll a close approech asterold
but it certainly docsmt stand! up

A miss is as good as a mile

New caleulations indicatn a milo-wide asteroid won't pass

any closer than 600,000 miles from Eart!

n the yoar 2029,

The relative distances botween the Earth, the moon and
the asterold during the asteroid's closest fiy-by

Earth

Now they are revising that  Injtal Jelogram about an aster- by the medin slorm.™ soys As Those photos covered a mnlrnp your atteation the wiy
prajection upward 0 2 much  cid known a5 1397 XFI1 com-  wonomical Union asironomer  misch Jonger arc of the aster- it did” 600,000 miles
saler 600,000 miles =ficr pow  ing a% clofe as 26,000 mikes 0 Do Green. “%e thought it oid, allowing her collengues o ——————
alculations surfaced on Thurs- ‘-'Jrlh In 2028, het used excla-  might be more gradual. We ok JPL lo replot its path. b New projections, 1A
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600,000 miles away but uncomfortably close to home

By David Colton
USA TODAY

1t's always something

Most of us have linally
worked through the Cold War
trauma of being Born Under
the Bomb. So s a new genera-
tion ready to pet anxious all
over again now that they're
Born Under the Asternid?

. tentlon wimost dally” the Rev.

Jerry Palwell sald "Compare
that with an asteroid that might
make contact with the Earth,
and E1 Nino is nothing ™
“Many people are already
weary of the (des thut the year
2000 has any partioulur sienifi-
cance” said Ralph Willams, a
Biblical schalar at e Universk-
1y of Michigan. “My 13-yearold

1l

up on the chirt I true,” said
astrologer Linda Black when
we contacted her early Thurs-
Gay mocning in Californka with
the theagrim news of Impend-
ing callision. When we
her the date agaln, she
breathed a sigh of relief.

"Oh_ I's nof this Oct. 26" she
said with o laugh. “Thank God.
Il still have time to get some

shifted his focus from UFOs o
the Hale-Bopp comet and ol
tached some mystionl signifi-
canca to it” said Cralg Branch
of the Watchman

an antkcult Chrigtian ministry
in Dallos,

kind of eschatology (theology
of the final days) develops in

Why Things Are

Heads Up!

By Joel Achenbach

Washington Post Stalf Writer

Why are we suddenly
menaced by asteroids
from space?

There is a fear industry out
there that refuses to shut down. No
longer a big market in nuclear ter-
ror? Let’s try selling the fear of
rocks from space,

The timing is awfully suspi-
cious—the Soviet Union becomes
defunct and almost within minutes
there is talk about Earth-crossing
asteroids. Among those discussing
this new threat are scientists asso-
ciated with the Strategic Defense
Initiative—instead of shooting
down incoming Soviet nukes, they
say, we can destroy or divert in-
coming "roids.

00 I8 much more likely 10 pav things danol" this case over time "
MMENTARY n-u'nlmn 10 something (ike this } Black, an astrologer for the For those wondering, the Bi. -
i it happened 1 the dinosaurs, Chicagn Tribune Syndicatr and  Ble dors not aulte thresee 8
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B Documentary
Alternative/
visual media

TV science
series (NOVA)

“Science” TV
Channels (e.g.
4 Discovery)

ASTERBWS Network TV

DEADLY IMPACT specials

Independent
productions

“Educational”
products by
planetariums,
academia,
NASA, etc.

YouTube
briefs; blogs

Distributed as
DVDs, digital
downloads
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Goal: to inform citizens, opinion leaders, and officials
about the reality of the impact hazard so that society
and individuals can take appropriate action (or
not)...but not over-react

neither inflame nor minimize this hazard
common media motives: sensationalize, entertain

In past decades, there have been some dysfunctional
“scares” based on hype or mistakes

How to communicate about very bad but very unlikely
hazards: such risks are not intuitive, but the NEO
hazard exemplifies other important societal hazards

An important role for the currently diminished
numbers of science journalists: be the interface
between highly specialized, often inarticulate
scientists and the scientifically illiterate public
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