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Gearing up

This year’s shuttle missions are preparing
crews, controllers, trainers for Space
Station Freedom. Story on Page 3.
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Winter hours

Space Center Houston is putting slightly
shorter weekday hours in effect for the
winter season. Story on Page 4.
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NASA Photo

S$TS-54 Mission Specialist Susan Helms almost squeezes into the tight quarters of Endeavour's airlock
to share space with Mission Specialists Mario Runco, left, and Greg Harbaugh, attired in their extrave-
hicular mobility unit space suits. Helms helped coordinate the two space walkers’ activities from the aft

flight deck of Endeavour.

Crew praises shuttle’s versatility

Thanks fellow team members for hard work, dedication

By Kelly Humphries

“I'm not sure we're really all back
down to Earth yet,” STS-54 Com-
mander John Casper told family,
friends and coworkers who Tues-
day evening welcomed the crew
back to Earth.

“Our emotions are just going,
we're still excited, we just had a
great flight,” Casper added.

A downpour drenched the faithful
crowd awaiting the crew’s arrival at
Ellington Field, but the rain slowed
to a soft drizzle when the crew
climbed the platform stairs.

“The STS-54 crew got us off in
1993 to an outstanding start,” said
JSC Director Aaron Cohen. “The
launch, the on-crbit operations and
the landing were tfruly outstanding.
The professionalism and dedication
that was displayed by this crew

made the start of this year just
wonderful.”

Each of the crew members paid
tribute to the many JSC workers
who had helped make the six-day
flight a success.

“This flight showed the versatility
of the space shuttle, tremendous
versatility. We used it to deploy a
payload, we used it for astronomy
and used it as an orbiting class-
room, reatly. We used it for
research and development and all
kinds of secondary experiments,”
Casper said. “But NASA is more
than just a machine, it's more than
that space shuitle—it's people, and
that's what makes the difference.

“We appreciate many, many
times more than we can ever say
to you all the hard work that you do
day in and day out to make this

New ethics code
going into effect

Starting Feb. 3, JSC employees
will put away the “Yellowbook,”
sometimes affectionately known as
the “Yellow Peril,” and begin to
work under a new ethics code that
covers the entire executive branch.

The new federal siandards of
ethical conduct are based on the
same statutes and executive order
as the old “Standards of Conduct
for NASA Employees” they super-
sede, but there are some changes
that will affect employees, accord-
ing to Dan Remington, JSC assis-
tant chief counsel for general legal
matters. All were covered to some
extent in the NASA Yellowbook.

The Office of Government Ethics
aiso published new confidential
financial interest report forms (SF
450) and associated reporting
requirements and esiablished com-
prehensive ethics training require-
ments. All civil service employees
should have received an explana-
tion of the new ethics materiais by
now, and many will soon begin tak-
ing required training courses. The
courses are designed for procure-
ment officials and JSC employees
who file either the public or confi-

dential financial interest reports,
approximately 1,700 people.

The basic ethical principles of
the new code are remain the same
as always: that public service is a
public trust and that you must put
in an honest effort in the perfor-
mance of the job; that you not use
public office for private gain; that
preferential treatment not be given
to private organizations or individu-
als; that you not misuse govern-
ment property, resources or inside
information; that you disclose fraud,
waste and abuse; that you not
have financial interests or partici-
pate in any outsice activity that
conflicts with the performance of
your official duties; and that you not
accept gifts from contractors or
those seeking to do business with
NASA.

The most noticeable changes in
the new regulations involves “gifts.”
Under the new regulations there
are some items that logically can
be considered to be gifts (and are
under the Yellowbook), but which
by express definition are excluded
from that category.

Please see NEW, Page 4

nation's space program the great
space program that it is,” he added.

“There’s this bright light back
there and there’s a bunch of silhou-
etted faces in front of the light and
right now | can’t see all the faces,”
said Mission Specialist Mario Runco,
one of the flight's two space walk-
ers. “it reminded me of stepping
onto that platform when | was on
the sill of the shuttle and | was
looking out over the Earth and see-
ing a whole bunch of stars. {'ve got
that impression right now. I'm look-
ing at a whole bunch of stars.”

Runco's fellow space walker
Mission Specialist Greg Harbaugh
said he was proud of the crew and
the job it did.

“I really, really appreciate the
efforts of all the folks who have

Please see HOME, Page 4

Endeavour, crew
complete diverse
flight objectives

Endeavour glided to a smooth
landing on Kennedy Space Center's
runway 33 at 7:38 a.m. Tuesday,
ending a successful six-day mission
that deployed a NASA communica-
tions satellite and completed various
science investigations and opera-
tional tests.

The crew—Commander John
Casper, Pilot Don McMonagle and
Mission Specialists Mario Runco,
Greg Harbaugh and Susan Helms—
returned to JSC Tuesday evening.

The shuttle mission management
team waited until the tast
minute to give the “ga” for
a deorbit burn, awaiting
Chiet Astronaut Hoot
Gibson's assessmant of
weather conditions at the
Cape. A first landing
opportunity just after 6
a.m. was passed up due
to ground fog and iow
clouds.

During their last full day
in space, the STS-54
astronauts successfully restarted a
fuel cell on-orbit for the first time. In
the Space Station Freedom era, the
shuttle will be docked to the station
for a month or more at a time. This
would require a power down of shut-
tle equipment to conserve cryogenic
fuels for producing electrical power.

Earlier in the flight, the crew
deployed Tracking and Data Relay
Satellite-F, which is now TDRS-§, a
ready spare for the other TDRS
satellites providing continuous com-
munications for space shutties and
other NASA satellites in geosyn-
chronous orbit.

Runco and Harbaugh completed a
4-hour, 28-minute space walk on
Flight Day 5. The extravehicuiar
activity was the first of a succession
of tests designed to better prepare
crews, frainers and controllers for
the assembly and maintenance of

JSC Photo by Andrew Patnesky

Four Germans train for the upcoming Spacelab-D2 flight in JSC's
Bidg. 9. From left are alternate Payload Specialists Renata Brummer
and Gerhard Thiele, and Payload Specialists Ulrich Walter and Hans
Schlegel. The alternates will serve as payload communicators during

the flight.

ENDEAVOUR

Space Station Freedom beginning in
1996.

“ think we learned an awful lot,"”
Harbaugh said the day after the
space walk. “And | think we have
some positive suggestions for
enhancing our training process. |
think we learned some things here
that we can apply to space station to
do the iob better.”

Runco said the experience was
unique. “One of the moments |
remember most was when we were
doing the large Orbital Replacement
Unit exercise...we were
over Florida and | hap-
pened to look up. The
whole state was clear...
I've seen photos of
Florida from orbit and
heard people describe
seeing it...but | was really
unprepared. The view
was so spectacular that it
really took my breath
away,” he said.

Casper said the shuttle
performed flawlessly during the mis-
sion. “This is a magnificent, wander-
ful flying machine,” he said. "It is just
amazing to be up here traveling at
nearly 18,000 miles per hour and
everything’s humming along and
waorking just right.”

In spite of a slow start, the Diffuse
X-Ray Spectrometer took in mare
than 50,000 seconds of data through
its port detector in Endeavour's pay-
load bay, and more than 30,000 sec-
onds through its starboard detector.

High counts of high-energy parti-
cles initially led to some probiems
with the instrument early in the flight
of STS-54. However, by purging the
detectors with gas and heating them,
ground controllers at the Goddard
Space Flight Center were able to
return the instruments to operation.

Astrophysicists analyzing prelimi-
Please see SPECTROMETER, Page 4

Columbia’s next
in shuttle line-up
oh Spacelab-D2

Columbia and its seven-person
crew are up next in the 1993 shut-
tle flight schedule, with STS-55 and
the German-United States cooper-
ative Spacelab-D2 mission aiming
for a launch in late February.

Columbia is
scheduled to
move from the
processing
hangar to the
Vehicie As-
sembly Bldg.
at KSC next
week to be
mated with its
fuel tank and
solid rockets.
After about
five days in the VAB, it will be
moved to the launch pad for final
preflight preparations.

The crew includes Commander
Steve Nagel, Pilot Tom Henricks,
Mission Specialists Jerry Ross,
Bernard Harris and Charles
Precourt, and Payload Specialists
Hans Schlegel and Ulrich Walter.

Shuttle managers currently plan
to meet Feb. 11 to set an official
launch date for STS-65 following a
flight readiness review.

COLUMBIA
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Jéi‘icket Window

Dates & Data

The following discount tickets are available for purchase in the Bldg. 11
Exchange Gift Store from 10 a.m.-2 p.m. weekdays. For more information, call

x35350 or x30990.

EAA Houston Livestock Show and Rodeo (Astrodome, upper level); $9, limit 4

tickets. Call x35350 for dates.

Houston Livestock Show and Rodeo Carnival Ride Tickets — Forty ticket sheet
available for $12, half price. Order tickets until Feb. 1. Space Center Houston —
Discount tickets: adult, $7.50; child (3-11) $4.50; commemorative: $8.75.

Metro tickets — Passes, books and single tickets available.

Movie discounts — General Cinema, $4; AMC Theater, $3.75; Loews Theater,

$4.

Entertainment ‘93 and Gold C coupon books, stamps, Walt Disney Club member-

ships also available.
Upcoming events: Sleeping Birdie.

JSC

Gilruth Center News

Sign up policy — All classes and athletic activities are first come, first served.
Sign up in person at the Gilruth Center and show a badge or EAA membership
card. Classes tend to fiil up four weeks in advance. For more information, call

x30304.

EAA badges — Dependents and spouses may apply for photo identification
badges from 6:30-9 p.m. Monday through Friday. Dependents must be between 16

and 23 years old.

Defensive driving — Course is offered from 8 a.m.-4:30 p.m. Feb. 6 and March

6. Cost is $19.

Weight Safety — Required course for employees wishing to use the Gilruth
weight room is offered from 8-9:30 p.m. Feb. 10 and 23. Pre-registration is

required; cost is $5.

Aerobics — High/low-impact classes meet from 5:15-6:15 p.m. Tuesdays and

Thursdays. Cost is $32 for eight weeks.

Exercise — Low-impact class meets from 5:15-6:15 p.m. Mondays and
Wednesdays. Cost is $24 for eight weeks.

Bench aerobics — Class meets from 5:15-6:15 p.m. Mondays and
Wednesdays. Cost is $32 for eight weeks; participants must provide their own

benches.

Aikido — Martial arts class meets Tuesdays from 6:15-8 p.m. Cost is $15 per

month.

Spanish — Conversational Spanish 1 classes will be offered from 5:30-7 p.m.
Thursdays beginning Feb. 4. Cost is $40, plus $8 for study guide.

Fitness program — Health Related Fitness Program includes medical examina-
tion screening, 12-week individually prescribed exercise program. Call Larry Weir,

x30301.

Intercenter Run Shirts are stiil available at Gilruth.
JSC Goif Association — JSCGA is accepting members for the 1993 season.
League fee is $55; maximum handicap is 36. First tournament is Feb. 20. For more

information, call Mike O'Reilly, 283-9242,

JSC

Today

Cafeteria menu — Special:
breaded cutlet. Entrees: beef chop
suey, Pclish sausage with potato
salad. Soup: French onion. Veget-
ables: okra and tomatoes, green
peas.

Tuesday

Blood drive — Loral will sponsor
a blood drive from 8:30-11:30 a.m.
Jan. 26 in the parking lot at 1322
Space Park Dr., and from 1:30-
4:30 p.m. in the lot at 1816 Space
Park Dr. For more information, call
Ed Barela at 335-5023.

Cafeteria menu — Special: fried
chicken. Entrees: Salisbury steak,
shrimp Creole. Soup: split pea.
Vegetables: mixed vegetables,
beets, whipped potatoes.

Wednesday

Toastmasters meet — The
Spaceland Toastmasters Club will
meet at 7:15 a.m. Jan. 27 in the
Bidg. 3 cafeteria. For more infor-
mation, call Darrell Boyd at
x36803.

Freedom Fighters meet — The
Space Station Fresdom Fighters
will meet at noon and 5 p.m. Jan.
27 in the second floor auditorium of
the McDonnell Douglas Tower,
Space Center Blvd. and Bay Area
Blvd. For more information, call
David Cochran at 482-7005.

Cafeteria menu — Special:
stuffed bell pepper. Entrees: fried
caffish with hush puppies, braised
beef rib, barbecue plate, wieners
and beans, shrimp salad. Scoup:
seafood gumbo. Vegetabies: corn
O'Brian, rice, talian green beans.

Thursday
AIAA meets — The American
Institute of Aeronautics and
Astronautics Houston Section will
meet at 5:30 p.m. Jan. 28 at the
Gilruth Center. Robert Thompson,
vice president of Houston Opera-
tions for McDonnell Douglas
Aerospace, will discuss “Key
Decisions in Aerospace History.”
Dinner cost is $9 for members, $10
for non-members and $8 for stu-
dents. Deadline for dinner reserva-
tions is noon Jan. 24; call x31350,
333-6064, 283-4214 or 282-3160.
SOLE meets — The Houston
Chapter of the Society of Logistics
Engineers will present a review of
the 5th Space Station Logistics
Symposium papers at 5:30 p.m.
Jan. 28 at the South Shore Harbour
Country Club. Dinner is $8; for
reservations call 283-1096, 333-
6710, 283-5693, x33584, or x33661.
Blood drive -— McDonnell Douglas
will sponsor a blood drive from 8:30-
11:30 a.m. Jan. 26 in the parking lot
at 16055 Space Center Blvd., and
from 1:30-4:30 p.m. in the lot at 1300
Bay Area Bivd. For more information,
call Ed Barela at 335-5023.
Cafeteria menu — Special: bar-
becue smoked link. Entrees: beef
stroganoff, turkey and dressing.
Soup: chicken noodle. Vegetables:
Lima beans, buttered squash,
Spanish rice.

Friday

Cafeteria menu — Special: meat
sauce and spaghetti. Entrees:
baked scrod, liver and onions, fried
shrimp. Soup: seafood gumbo.
Vegetables: green beans, buttered
broccoli, whipped potatoes.

Feb. 1

Cafeteria menu — Special:
wieners with baked beans. Entrees:
beef chop suey, breaded cutlet with
cream gravy, grilled ham steak.
Soup: beef and barley. Vegetables:
buttered rice, Brussels sprouts,
whipped potatoes.

Feb. 2

Blood drive — JSC will host an
on-site blood drive from 8-11:30
a.m. and 1-3 p.m. Feb. 2 at the
Gilruth Center. Appointments are
required; call Dan Mangieri at
x33003, Mary O'Rear at x36531, or
Susan Anderscn, x33082.

Lunch and learn — The Ameri-
can Institute of Aeronautics and
Astronautics Automation and
Robotics Technical Committee will
meet at 11:30 a.m. Feb. 2 in Gilruth
Center Rm. 206. Dr. Nazareth
Bedrossian of Draper Laboratories
will discuss “Control of an Under-
actuated Two-Link Manipulator.”
For more information, call Zafar
Taqvi at 333-6544.

L.unch and learn — The American
Institute of Aeronautics and
Astronautics Space Imaging and
Astronaut Observations Technical
Committee will meet at noon Feb. 2
in Bldg. 31, Rm. 129. Dr. Karl Henize
will discuss “Image Processing for
Orbital Debris Analysis.” For more
information, call Kam Lulla at x35159,
or Michael Snyder, x35171.

Feb. 3

Toastmasters meet — The
Spaceland Toastmasters Club will
meet at 7:15 a.m. Feb. 3 in the Bidg.
3 cafeteria. For more information, call
Darrell Boyd at x36803.

Swap Shop

Swap Shop ads are accepted from
current and retired NASA civil service
employees and on-site contractor
employees. Each ad must be submitted
on a separate full-sized, revised JSC
Form 1452, Deadline is 5 p.m. every
Friday, two weeks befare the desired
date of publication. Ads may be run
only once. Send ads to Roundup Swap
Shop, Code AP3, or deliver them to the
deposit box outside Rm. 147 in Bldg. 2.
No phone or fax ads accepted.

Property

Sale: Dickinson, 4-3-2D, study, game
rm, Ig screen porch, Ig kit, wAlennaire, util
rm, ig lot w/rees, parking for boat/MH,
$129.9K. Coy, x39282 or 335-0641.

Sale: Baycliff, 2 lots, utilities, $4.5K
0OBO. James, x31765.

Sale: Dickinson Bayou, 4-2.5-2, pool,
sec sys, 2 story, .738 acre, 100 yr old
trees, $229K. x34354 or 337-1640.

Rent: Lake Travis cabin, private boat
dock, CA/H, fully equipped, accommo-
dates 8, $325/90, wkly/dly. 474-4922,

Rent: Clear Lake Shores, 2-1-cp, study,
W/D conn, CA/H. 538-1849.

Sale: Clear Lake Shores, 3-2-3, contem-
porary, has been appraised, $122.5K.
538-1849.

Rent: Galv condo, furnished, sleeps 8,
Seawall Blvd & 61st, wkiy/wknd/dly. Magdi
Yassa, 333-4760 or 486-0788.

Sale: El Dorado Trace condo, 1-1.5-1¢p,
all appl, patie, balcony, FPL, fans, car-
pets/wallpaper, low equity assumable or
FHA approved. Barbara, 488-3383.

Sale/Rent: Meadowgreen, 3-2-2, cul-de-
sac, formals, den, wetbar, 10" ceilings, sec
sys, $1100/mo. or $110K, no approval,
x35296 or 486-7475.

Sale/Rent: 3-1.5-1, gas range, refrig,
W/D conn, $450/mo. or $40K; Baywind |}
condo, 2-2-2, split design, ceiling fans,
dishwasher, range, refrig, W/D, FPL,
$520/mo or $38K. Bill, x39376 or 487-
4537.

Lease: CLC Qakbrook, 3-2-1, 1500 sq
ft, avail mid-Feb, $770/mo. + dep. 488-
3265.

Lease: Baywind | condo, 2-2, split pfan,
FPL, W/D conn, ceiling fans, upstairs, avai
immediately. Jim, x33821 or 554-4357.

Cars & Trucks

'78 Datsun 510 hatchback, AC, A/T,
$750. 326-4186.

'83 Dodge Charger, 2 DR, 5 spd, $1K
OBO. 488-1335.

'85 Ford van, new paint, captains
chairs, auto, ex cond. 472-6323.

'78 Olds Cutlass, good motor, trans,
dependable, $900. 554-4492.

’87 Ford Escort EXP, loaded, sunroof,
hatchback, good cond, $2.8K. 280-0940.

79 Pontiac Bonneville, 100K plus, V8,
replaced timing chain, new oil filter, fuel
pump, front brakes, master cylinder,

$1.5K OBO. 486-4745.

‘85 Mercury Cougar, dk blue,
AM/FM/cass, all pwr, AC, auto, new tags,
good tires, ex cond, $3.3K OBO. Dave,
333-6062 or 847-3146.

'79 Chevy Malibu, runs,-$500. Neva,
x31012.

'82 Fed F100 PU, 3 spd, AC, PS/PB,
long wheel base, new paint, $2625 OBO.
554-4365.

'86 Honda Prelude S, loaded, red
w/blk int, ex cond, $5.9K. 332-7605,

‘0 Nissan 240SX, wht coupe, auto,
AC, good cond, 38K mi, owner nonsmok-
ing female, $10K OBO. 480-4431.

'84 Chevrelet Caprice, 4 DR, pwr win-
dows, AC, AM/FM/cass, good cond,
$2.4K. Allan, 472-7526.

‘80 Mazda Protege, 4 DR, PW/PL,
1800 cc motor, manual trans, elec sun-
roof, assume loan at JSC Credit Union,
$298/mo or $7.5K. x32949.

'86.5 Nissan 4 x 4 hardbody PU,
Kingcab, AM/FM/cass, blk, $6K; '59
Chevy PU for restoration or parts. 334-
2335.

'84 Nissan 300ZX, 5 spd, dk gray, t-
tops, all maint records, 94K mi, ex cond,
$4950 OBOQ. Nelson, 282-5229 or 334-
1008.

’86 Pontiac Grand AM, V6, auto, 4 DR,
tilt, cruise, new AC compressor, $3K
0BO. Jeri, 333-7552.

24' Miniwinnie MH, self-contained,
sleeps 6, heat, AC, bathroom facilities,
microwave, Ig refrig/freezer, 4 burner
stove w/oven, tv antenna, 4.0kw genera-
tor. Jim, 282-2872 or 996-8114.

'85 Honda Prelude, new tires, AC,
AM/FM/cass, sunrpof, 103K mi, ex cond,
$3.6K. 480-8951.

'80 Cadillac Fleetwood Brougham, was
$2.4K, now $1.4K. Keith, x35191 or 332-
5170.

Boats & Planes
Starcraft motorboat w/7.5 Mercury
motor, 17' irlr, $300. 482-2282.

Cycles
Blackburn mountain bike rack, $20.
Currie, x34703 or 480-7796.

Audiovisual & Computers

Link terminal/VGA, modsl MC7Q/
WYSE clone, kybd - VT220, list, $1.2K,
best offer. 335-1812.

Apple HE, 80 coiumn and expanded
mem, mono monitor, dual disk drives,
dot matrix printer, $500 OBO. 244-8715
or 286-5106. .

Nintendo game system, 5 popular
gams, light gun, 5 nintendo mags, was
$250, now $125. Don, 283-1210 or 486-
6726.

Apple IIC w/13" color monitor,
Imagewriter printer, joystick, game
disks, extra blank disks, $800. 482-
0765.

IBM PS2/558X 386SX w/math copro-
cessor, 8 MB, 60 MB HD, mouse, 2400
modem, 14" VGA, $1350 OBO. 282-
4754.

VGA graphics card, KLH VGA moni-
tor, needs work, $75. John, x31929 or
482-7616.

D size plotter, 0.001" addressable
resolution, H/DMP-41, $895 OBQ. Phil,
x38805 or 486-6922.

Nintendo w/games, Blaster Master,
Golgo13, Milon's Secret Castle, and
more, joysticks, $120 OBO. Charllot,
333-6525 or 409-925-4700.

Denon DCD-1100 CD player
w/remote, $100. Leonard, 282-4044 or
333-5576.

AT&T 6300, 640K RAM, 60 MB HD,
monitor, 5.25" FD, BSR mouse,
Panasonic KXP10921 dat matrix printer,
DOS 3.2, $500. Mike, 283-5473 or 487-
1273.

Pets and Livestock

2.5 yr old male dachsund, AKC regis-
tered, $75. Shirley, 335-1607 or 335-
0641,

Free, female, AKC registered basset
hound, papers, 18 mo old, 6 mo old
basset-beagle mix, maie, indoor dogs.
Janet, x35000 or 486-4257.

AKC boxer pups, born 11-14-92,
wormed, tails cropped, dew claws
removed, $250. x39034 or 922-7045.

Free, 6-12 mo old female calico, all
shots, spayed, litter trained. 283-8141.

AKC registered Siberian husky, male,
blk/wht, 2.5 yrs old, medical records
provided, $75. 991-5280.

AKC chow-chow pup, blk male,
shots/wormed, parents on premises,
$200. Jackie, 282-4337 or 554-7305.

Free kitten, 4 mo old male, orange
tabby. Pam, x31684.

Musical Instruments
Yamaha classical guitar, $250. 283-
5465.

Household

2 captains bar stools, high back,
heavy, $50. 244-8715 or 286-5106.

Glass/chrome dining rm tbl w/6
chairs, $200; Scony cd player, $60;
Tower spkrs, $50. Jeff, 337-2784.

80" Southwest print couch,
peach/blue tones, $200; Ig oak coffee
tbl, $50; Royal Elec typewriter, $50;
Radio Shack 13" colar tv, $50. 482-
3546.

Antigue furniture. x38624 or 475-
9671.

Craftmatic king sz adjust dbl twin bed
wivibrator/heat, $1.5K; 2 gn sz waterbeds
w/heaters, no matt, bookcase hdbd, $75;
mirror hdbd w/closed compartments,
$65. Jeff, 283-5501 or 286-2060.

Kg sz waterbed, semi-wave matt, Ig
hdbd, dk wood, ex cond, $200; &'

stereo/tv cabinet, $25. 286-7404.

Qn sofabed, brwn/wht strip, $125
OBO; coffee tbl, $12; fioor lamp, $25;
thl lamp, $12. 488-6521.

Refrig/freezer, 20 cu ft w/water, ice,
beverage dispenser in door, $300. 488-
0876.

Qn waterbed, it oak, htr, motionless,
shelf wilight, ex cond, $350. 282-4754.

Antigue mahogany dining tble, 4
chairs w/matching buffet, $400. Gloria,
x45257 or 409-744-7068.

Small solid wood cofifee thl, solid
wood tv stand w/doors, $12/ea. Brian,
333-7315 or 480-5430.

Kg sz Simmons box springs/matt,
$125. x31764 or 482-2157.

Girls 3 pc bdrm set, incl dresser drwr
wrhutch, dbl hdbd, $175; brass hdbd,
$100; 3.5 hp lawnmower w/bag, ex
cond, $85. x39289 or 487-3216.

25 yr old sofa, reuphol, good cond,
green, $60. Dave, x35503 or 333-5272.

Wanted

Want empty Marlboro cigarette
packs, Eisenhower dollar coins. James,
x31765.

Want nonsmoking rocmmate to share
2-2-2 heuse in Pipers Meadow, no pets,
| have a small dog, $300/mo. + 1/2 util.
Tracy, x32526 or 486-3946.

Want witnesses to a hit and run in the
JSC Credit Union parking lot, Thurs, 12-
3, between 11:30-11:45 am. gray '87
Honda Accord LX was hit by it colored
vehicle. x30857.

Want Apple Macintosh Powerbook
100 computer. Andrew, 280-0647.

Want tutor session requested by
stamps noncollector for 1912-1945 misc
European stamps. Juliette, x38459 or
996-7814.

Want vacuum tube checker, emission
and transconductance capability. 992-
38786.

Want to build a progressive, educa-
tionally intensive single parent support
group. 486-2148 or 486-4647.

Want garage apt or small cottage to
lease, single parent, cannot exceed
$400/mo. LC, Baycliff, Seabrook pref.
486-2148 or 486-4647.

Want good running, <cheap
work/school car or truck, truck *79-up,
cars '80-up. Allen, x37030.

Want mono monitor for XT computer.
x35453.

Want roommate to share house in
CL, $275/mo. + 1/3 util and cable, ref
and dep required. 334-2684.

Whant van pool riders from Northwest
Houston to NASA area. Wendell, 333-
6050 or 4668-3203.

Want picture postcards of land-
scapes, cities, landmarks, interested in
older east coast scenes. Ed, x36615.

Want HP41 calculator that accepts
program chips. 661-0759.

Want used Sharp EL-5100s Scientific
calculator, working or not. Steve,
x36301.

Miscellaneous

Engagement ring, 1/2 ct. marquise
dia w/3 baguette gems on either side,
was $1K, now $900. Pete, x38614 or
332-8755.

Small 7 drwr desk, maple finish, $25.
326-4186.

1-1/2 ct. dia heart pendant set in plat-
inum,platinum chain, was $1600, now
$999. Janet, x35000 or 486-2416.

DP Gympac 1500 Fitness sys, incl
bench, weights, cables, unit mounts to
wall, $65. Currie, x34703 or 480-7796.

Air strider aercbic conditioning thru
air-resistance walking, jogging, stair
climbing, $120. 333-6225 or 480-2973.

Healthmaster exerc cycle, $70;
weight bench, 90 Ib weight set, $25; Mr.
Meat smoker, $20; little tykes slide,
$15; wood toy chest, $20. 486-4701.

Tommy Armour 845's golf clubs, 1 yr
old, steel shafts, reg flex, std lie 3 thru
PW, ex cond, $300. 326-2808.

Hide-a-bed couch, $150, matching
oversized chair, $50; tv entertainment
cabinet, $75; gravity machine, $100;
Teac cass deck, $100. Debbie, x33164
or 480-7429.

Octa-gym exercise machine, rowing
machine, butterfly machine in one, 4 yrs
old, $50; 15" custom alum wheels, 5
bolt pattern, fits Ford, set of 4 wheels,
used Eagle GTs, $300 OBO. Hugo,
335-2552 or 286-0432.

Qak stacking tbls, $25; picnic basket,
can opener, mixer, waffle maker,
$20/ea; |ladies sapphire/dia cluster ring,
$75. Debbie, x33164 or 480-7429.

2 SW airlines roundtrip tickets to any-
where in US, must be used by 11-15-
93, will sell separately, $350/ea OBO.
Alan, x31497 or 774-3161.

Barbie rollerskates, sz 3, ex cond,
barbie kneepads/elbow pads, back-
pack, good cond, $25. 282-4078.

Singer upright vacuum w/tools, $45;
gray tweed sportcoat, 38R, $30; navy
blue 3 pc suit, 38R, $25. Kurt, x34459
or 992-5031.

Sear 10" radial arm saw, good cond,
$150. x31284 or 326-3225.

Child safety barrier, 3' x 24' portable
wall, ex cond, $25; infant Jolly Jumper,
$12; toddler walkabout, $12; misc baby
toys. Ed, x36250.

Soloflex workout machine (30 in 1),
$75; DP comb rowing, sit and bench
press, $35; DP jogging trampaline, $15
OBO. Greg, 337-4078.

Rans S10 kit plane, 70% complete,
$18+K invested, has Terra Navcom,
Narco 150 w/mode C, intercom, asking
$15.5K. Rick, x39915 or 454-5912.
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Test Bed

for Tomorrow

Space Station Freedom
precursor work continues
on shuttle throughout 1993

ith launch of the first ele-
ment of Space Station
Freedom just three years
away, STS-54 and the
rest of the 1993 shuttle
missions are serving as a test bed for
assembly and operation of the permanant
international laboratory in low-Earth orbit.

The space station program is on
schedule to complete its first critical
design review in June. The CDR is a
major program milestone. It marks a com-
mitment on the part of space station pro-
gram managers to proceed from the
design stage to the fabrication and acqui-
sition of flight hardware and software. The
CDR includes the review of thousands of
engineering drawings and other design
documents by NASA and its contractorsl.

“We are quickly approaching the point
in space exploration where astronauts will
be conducting valuable research on a
permanent basis,” said Space Station
Director Dick Kohrs. “In the years to
come, we are going fo use the space
shuttle to give us additional research
capability and confidence in the tech-
niques to be used aboard Freedom.”

Beginning with STS-54 and ending
with the eighth mission in December,
astronauts will conduct space walks,
materials and life sciences research in the
Spacelab laboratories and small-scale
experiments to prepare for long-duration
stays in space aboard Freedom.

Space walks will be conducted on at
least three flights in 1993 to better pre-
pare astronauts for station assembly and
maintenance. Endeavour’s maiden voy-
age in May 1992 demonsirated the com-
plexity and unknowns asscciated with
manipulating large chiects in space when
astronauts rescued the Intelsat spacecraft
and experimented with space station
assembly techniques.

Future space walks are designed to
help planners better predict the length of
specific tagks during each space walk
and to investigate the use of handrails
and foot restraints while maneuvering

equipment similar to that being designed
for Freedom.

The 4 hour, 28 minute space walk of
STS-54 Mission Specialists Greg
Harbaugh and Maric Runco was the first
in a series of test space walks that will be
conducted on every available shuitle mis-
sion during the years leading up to the
construction of Freedem, scheduled to
begin in 1996.

The tests are desigried to refine train-
ing methods for future space walks; ex-
pand the experience of ground con-
trollers, instructors and astronauts; and
aid in better understanding

provide constant nutrients to growing
cells, and will fly again on STS-57.

STS-55 — FEBRUARY

The first Spacelab module fiight of
1993 is a German-sponsored mission to
continue studies in materials and life sci-
ences research to further technology
development for use in the space station
era. This second in a series of dedicated
flights for Germany — called SL-D2 —is
scheduled to last nine days and follows
the first German Spacelab mission flown
in October 1985 aboard Challenger.

radar to more accurately calibrate the
radar. This will allow a better determina-
tion of life expectancy of space debris, as-
sisting in the development of Freedom’s
protective shield. ODERACS was flown
on STS-53 in December 1992, but a loss
of battery power inside the canister pre-
vented release of the spheres.

STS-57 — ArniL

The primary STS-57 objective is to fly
the first Spacehab middeck augmentation
module and retrieve the European
Retrievable Carrier that was deployed
from Aflantis on the STS-46

the differences between
weightlessness and the
underwater facility used to
train crews.

First-time space walkers
Runco and Harbaugh con-
centrated on evaluating
how well they adapted to
EVA conditions; their ability
to move about the cargo
bay with and without bag-
gage; their ability to climb

€ T the years to come, we
are going to use the
space shuttle to give us
additional research capability
and confidence in the techniques
t0 be used aboard Freedom.’

— Space Station Director Dick Kohrs

mission in August 1992.
Spacehab is a pressur-
ized module that more than
doubles the amount of mid-
deck locker space available
to scientists for smaller,
“secondary” experiments to
be monitared by the crew.
ASPECS will be flown as
a full-up experiment on
STS-57 to grow larger, high
fidelity tissue cells for clini-

into a foot restraint without

handhelds; and their ability to align a
large object similar in size and mass to
space station orbital replacement units.

§TS-54 also marked the first on-orbit
shutdown of a space shuttle’s electricity-
generating fuel cells. Endeavour's fuel
cell 2 was shut down for 10 hours and
then restartad. In the space station era,
the shuttle will be docked to the station for
a month or more at a time, requiring shut-
tle systems to be powered down to con-
serve the super cold hydrogen and oxy-
gen used to produce electricity.

STS-54 also included the first use of a
spagce station precurser experiment called
the Application Specific Preprogrammed
Experiment Culture System. This cell
growth and maintenance device will sup-
port cell biology research and improve
existing bioreactor technology. The cul-
ture chamber is a test bed 10 demonstrate
movement of a fiuid through the unit to

STS-956 — Manch

The Atmospheric Laboratory for Appli-
cations and Science-2 mission is the sec-
ond in a series of missions to measure
the long-term variability in the total energy
radiated by the Sun and study its interac-
tion with Earth’s atmosphere. The first
ATLAS flight was aboard Atlantisin
March 1992. This Spacelab mission will
use pallet-mounted hardware in the pay-
load bay to study the Earth's atmosphere
and variables in the solar spectrum.

Also inciuded on this flight will be
ODERACS or Orbital Debris and Radar
Calibration Spheres. This experiment will
help calibrate ground-based instruments
used 1o track orbital debris. Three pairs of
precisely machined metal spheres of dif-
ferent diameters will be released from a
canister in the payload bay.

The spheres will be tracked by ground

cal research, including can-
cer cells that will be brought back to Earth
for study.

On the ground, cells tend to lose their
neutral buoyancy or ability to remain
suspended in the nutritional fluids inside
the chamber. In space, however, the
cells can grow larger without floating
toward the chamber walls. On the shut-
tle, ASPECS will serve as the “founda-
tion experiment” for the development of
bioreactor technology on the space sta-
tion. Growing cells to full maturity may
take several months, which can be done
only on long-duration flights aboard
Freedom.

Spacehab also will carry a space sta-
tion flight experiment called the Environ-
mental Control and Life Support Systems
Flight Experiment, containing two critical
components of Freedon's environmental
control system.

ST8-57 is being considered for another
space walk to continue training for station
assembly and maintenance.

In addition, STS-57 will carry a Get-
away Special canister rack in the payload
bay including small-scale experiments to
help in the development and operation of
the space station. Experimenters will con-
duct investigations in gas transfer from
one tank to another, plant growth, effects
of microgravity and radiation on bacteria
and in cleaning and purifying effluents for
long-duration space usage.

STS-51 — Juy

In addition to the primary tasks of
deploying the Advanced Cemmunicaticns
Technology Satellite and the Orbiting
Retrievable Far and Extreme Ultraviolet
Spectrometer-Shuttle Paliet Satellite, the
STS-51 crew will expose various materi-
als to the space environment.

The Limited Duration Space Environ-
ment Candidate Materials Exposure ex-
periment will expose these materials to
the atomic oxygen prevalent in low-Earth
orbit. This will help determine which mate-
rials are best for use in future spacecraft
design, including the space station, to
ensure long-term survivability in space.
Freedom is being designed for a mini-
mum 30-year life span.

STS-51 also is being considered for
another space walk to continue space
station proficiency training for space sta-
tion assembly and maintenance.
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Left: STS-54 Mission
Specialists Mario Runco
and Greg Harbaugh test
their ability to handle
large items similar in size
and mass to the orbital
replacement uniis of
Space Station Freedom.
The space walk was
designed to refine training
methods for future space
walks; expand the experi-
ence of ground control-
lers, instructars and
astronauts. Below: An
arlist’s concept shows
Space Station Fregdom in
its man-tended configura-
tion. One of two nodes
and the U.8. laboratory
module will provide pres-
surized work space for
visiting astronauts. The
man-tended configuration
is scheduled to be
achieved in late 1996.

STS-58 — Aucust

The third Spacelab flight of 1993 will
include a pressurized module on a 13-
day mission. The SLS-2 Spacelab Life
Sciences mission is the second devoted
exclusively to understanding how the
human body reacts and adapts itself to
the space flight environment. This sci-
ence is of particular interest since plans
call for astronauts to iive aboard
Freedom for periods of 90 days or more.

The first SLS mission flew for nine
days in June 1991 aboard Columbia, con-
ducting a wide array of medical tests to
evaluate how well the crew adapted to
the microgravity environment. SLS-2 wil
continue these medical evaluations.

This will be the second “extended
duration” shuttle mission. STS-50 in June
1992 lasted 14 days and is the longest
shuttle mission to date. SLS-2 will contin-
ue the process of certifying the shuttle for
longer flights docked to Freedom.

STS-60 — Novemser

The second Spacehab flight will carry a
large complement of secondary experi-
ments in the additional middeck locker
space. The module is attached to the
orbiter's airlock and more than doubles
the space 10 conduct secondary materials
and life sciences investigations.

STS-60 also will carry the Wake Shield
Facility designed to be released from the
payload bay to create an atomic oxygen
wake as it circles the Earth—in essence,
an orbiting vacuum chamber. WSF will
create its own vacuum chamber to pro-
duce extremely pure materials, atom by
atom, by growing thin film crystals on an
atomic template. Uses of such pure mate-
rials range from microelectronics to lasers
and superconductivity.

Attached to the WSF will be a series
of experiments to help study this "space
wake" and the effects it has on them.
One of these experiments will use the
shuttle thruster jets to “plume” or fire in
the direction of the WSF to understand
how the jet firings affect other space-
craft. This is important in determining
what protective measures need to be
addressed for the space station since
the shuttle will rendezvous with the
orbiting laboratory up to four times a
year later this decade.

A Russian cosmonaut will be among
the crew members aboard Discovery for
STS-60. A series of medical evaluations
will further investigate the adaptation of
the human body to space flight as well as
readaptation to the Earth environment.
These joint experiments with Russia will
study spatial orientation, neurosensory,
sensory-motor and perceptual functions,
equilibrium control and eye response
tests during and after the flight.

STS-61 — DECEMBER

The final mission of 1993 highlights the
first servicing mission to the Hubble
Space Telescope. Three space walks are
planned with provisions for two more to
repair and service the HST launched in
April 1990 aboard Discovery. The work
scheduled, as well as the number of
space walks, will provide further data for
those required during the space station
era for experiment monitoring and
changeout as well as for maintenance.

Other space station precursor experi-
ments are being evaluated as smaller
scale experiments for several of the
flights scheduled this year. O
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Sollock, Coblentz head Flight Data Systems

Paul E. Scliock has been appoint-
ed chief of Engineering's Fiight Data
Systems Division, succeeding Irvin
Burtzlaff, who retired recently.

Sollock had been deputy director
since the new division was created
in 1990, and Richard E. Coblentz
repiaces him in that capacity.

Sollock joined JSC in 1962 as a
cooperative education student and
upon graduation in 1965 was
assigned to the Hybrid Computation
and Simulation Branch of the
Guidance and Controf Division. After
serving as the general purpose com-
puter subsystem manager, Sollock
became a section head, branch chief
and deputy chief of the Avionics
Systems Division.

Coblentz joined JSC in the

New ethics
rules come
with training

(Continued from Page 1)

Examples of “non-gifts” are the
offer of modest food and refresh-
ment items such as soft drinks, cof-
fee and donuts; favorable rates and
discounts made available to the
public or all gavernment employ-
ees; greeting cards and items of lit-
tle intrinsic value such as plaques,
certificates and trophies; and,
awards and prizes given in con-
tests or events such as random
drawings where entry is open to
the public and not required as part
of your official duties.

OGE also has created a set of
exceptions to the rule prohibiting
gifts from contractors or those
seeking to do business NASA.

There are fewer exceptions but
the exceptions are broad enough to
incorporate most of the NASA gift
exceptions that you are familiar
with, Remington said, and a couple
are worth expanding upon.

Under the “de minimis” excep-
tion, you may accept an unsolicited
gift (other than cash or investment
interests) with a retail value of $20
or less. The previous NASA excep-
tion applied only to unsolicited pro-
motional items, such as pens, pen-
cils and calendars, with a retail
value of $10 or less. The new
exception does have a cumulative
cap of not more than $50 from any
one source in a calendar year.

Another new exception allows you
to accept a gift that arises from your
outside business activities, or the
business activity of your spouse,
that are not cffered because of your
official government position, for
example, a Christmas or New Year's
party provided by the spouse’s
employer. The previous NASA
exception covered only the spouse’s
acceptance of a gift from the
spouse’s employer.

Other issues in the new regula-
tions that are not addressed in the
Yeilowbook include: disqualification
in certain situations of former con-
tractor empicyees on matters
affecting their former employers in
the first two years of their JSC
empioyment; new restrictions on
seeking post-government employ-
ment while you are still a govern-
ment employee; restrictions on
being compensated as an expert
witness for someone other than the
federal government; and new rules
regarding fundraising in your offi-
cial capacity.

An overview of the new stan-
dards of conduct will be provided in
the 1993 ethics training course.
The annual training wiil start in
March, and be presented by a pro-
fessional instructor. The 2 1/2-hour
course will be presented in the
Bldg. 30 auditorium to about 120
employees at a time. A JSC attor-
ney will be present to answer ques-
tions at all training sessions. All
employees required to receive
such training will be notified by the
JSC Training Qffice about three
weeks in advance.

If you have any questions about
the new regulations or the training
course or schedule, contact the
JSC Legal Office at x33021.

Recovery Electronics Branch of the
Landing and Rec overy division. He
has served head of the Reconfigura-
tion Systems Section in the Flight
Support Division, chief of the
Systems Development Branch and

JSCPeop_l_e__

assistant chief of the Space Station
Spacecraft Software Division.
Coblentz became manager for
space station in the Flight Systems
Division in 1990, and later was
named chief of the Space Station
Data Systems Branch.

Lisenbee, Buchta earn
top secretary honors

Carclyn S. Lisenbee and Sylvia A.
Buchta recently earned the Marilyn
J. Bockting Award for Secretarial
Excellence.

Lisenbee, secretary and assistant
to the manager of Work Package 2
in the Space Station Projects Office,
was cited as “the calm in the storm”
of the project manager’s ever-chang-
ing schedule to support the dynamic
and critical nature of Work Package
2 in the Space Station Program.

In addition to normal secretarial
duties such as coordinating meet-
ings, correspondence, messages
and dealings with the prime contrac-
tor senior management, she also

Sollock

Coblentz

directs the efforts of the 15 secre-
taries supporting the project office
and serves on the Space Station
Freedom Program Secretarial
Council, which seeks to improve
consistency and communication
within the program.

Buchta, secretary to the deputy
director of Engineering, is responsi-
ble for performing secretarial, cleri-
cal and administrative suppaort
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Lisenbee Buchta

duties. She was cited for her
knowledge of JSC operating poli-
cies and contacts, which she has
used to help the deputy director
and his administrative officer
increase their productivity.

In addition, when the director's
secretary position was vacated dur-
ing a particularly busy time, she
assumed those duties and eliminat-
ed any impact from the loss.

JSC Photo by Jack Jacob
Chietf Astronaut Hoot Gibson, right, joins family members in welcoming home STS-
54 Mission Specialist Greg Harbaugh at a chilly Ellington Field. Harbaugh and his
wife, Carol, are holding younger daughter, Dana, as the eldest, Kelly, sends up her
welcome. Rain drenched the area of Hangar 990 as family, friends and coworkers
waited for the crew to arrive from Kennedy Space Center, but diminished to a light
drizzle by the time the astronauts arrived,

STS-54 crew lauds shuttle, team

Enjoys teaching through physics demonstration

{Continued from Page 1)
brought this about,” he said. “Those of you
here that represent some aspect of making
this all passible. | sincerely hope that what
we have accomplished has made you
proud.”

Pilot Don McMonagle talked about the
mission’s accomplishments.

“We did some DXS data which is looking
far into the future, looking at astrophysics
and saying this is what we need to under-
stand about our galaxy,” he said. “We did
some work in infrastructure development
for the continued operation of the space
shuttle and space station. We put up a
TDRS satellite, a communications plat-
form, and we learned a lot about how to do
EVAs that are going to be necessary for
space station.

“In the process, we also did something
about trying to make sure there's a next
generation someday that will take the reins
from all of us operators and engineers out
here who are continuing this space explo-

ration program.

“By talking to children and teaching them
about how physics work from a perspective
that they can use and understand, | think
we went a long way toward perpetuating
continued development of space adapta-
tion and space operations and hopefully
space flight beyond Earth orbit in their gen-
eration.”

Mission Specialist Susan Helms also
praised the crew, but ended her comments
on a humorous note.

“I| couldn’t have flown with a finer crew as
a rookie,” she said. “Not only were these
guys the best buds someone could have as
a new person being guided and trained on
what space flight's ali about, but they even
put the toilet seat down, too.”

The STS-54 crew members will share
their experiences with fellow employees at
a briefing Feb. 2. The presentation, com-
plete with photographs, film and videotape
from the mission, will begin at 10 a.m. in
Teague Auditorium.

JSC Fellowship
applications due
by end of March

Those wishing tc take advantage of educational
opportunities have until March 26 to apply for the JSC
Fellowship Program.

Under the JSC Fellowship, the center will sponsor a
select number of individuals to attend graduate school
on a teave with pay basis for one year.

Criteria used for selections include the applicability of
the chosen area of study and its effectiveness in con-
tributing to the achievement of JSC’s mission and
goals; a brief statement of academic purpose, prior
academic courses completed, the written recommenda-
tion of the division chief and the level of activity in the
employee’s office.

Typically, those selected will have at least three
years of service at JSC which may include co-op time.
Review of the candidates for the JSC Fellowship will be
made by a center panel of senior managers with the
final selection to be made by the center director. While
application and acceptance to the graduate school is
the responsibility of the applicant, tuition and fees,
except travel, will be paid by JSC.

Regular service agreement requirements entailing a
period of three times the length of the training will apply
to the program. Interested employees should request
an application from Laura Goerner, x33067, and should
contact their training coordinators for directorate-specif-
ic guidelines.

Completed applications, accompanied by written rec-
ommendations from the division chief, should be for-
warded to Paige Maultsby in the Human Resources
Development Branch no later than March 26.

Picnic planners looking
for this year’s theme

Plans are coming together for this year's JSC
Picnic, but one imporiant aspect still has to be decid-
ed — a theme.

The JSC picnic committee is conducting its theme
contest for the annual event set for May 1. Anyone
who wants to enter should submit their suggestions to
Dorothy Rasco, Mail Code JD4, by Feb, 12. Partici-
pants are limited to three entries per person.

Past themes have included “A Family Endeavor,”
“JSC Proud,” and “Back to the Future.”

Winners will receive a savings bond and two tickets
to the picnic. For more information, call Nation at
x33152.

Space Center Houston hours

Space Center Houston has instituted new, shorter
weekday hours that will be in effect throughout the
winter season.

“The Closest Thing to Space on Earth” will open at
10 a.m. and close at 6 p.m. on weekdays, but will
continue to open from 9 a.m. to 7 p.m. on weekends.

Discount passes and annual passes are available
at the Bldg. 11 Exchange Store.

Spectrometer links x-rays to supernova

(Continued from Page 1)

nary data from the Diffuse X-ray
Spectrometer have obtained the first
direct evidence that mysterious X-
rays from deep space emanate from
clouds of invisible gas.

The clouds of jonized, extremely
hot gas, many scientists believe,
were produced long ago by cata-
clysmic supernova explosions.

Using two NASA-University of
Wisconsin detectors, astrophysicists
from the University of Wisconsin-
Madison sampled faint X-rays that
appear to be a signal from a super-
nova event that occurred in the vicin-
ity of our solar system.

Since the beginning of X-ray as-
tronomy in the early 1960s, scien-
tists have puzzled over the origins of
the iow-energy X-rays that emanate

from seemingly empty space, includ-
ing a huge region around our solar
system.

If scientists’ ideas of how these
enormous pockets of superheated
gas came to be is correct, then the
signal detected by DXS may be
coming from gas heated by the blast
wave of a supernova, said Dr. Wilton
Sanders of the University of
Wisconsin-Madison, DXS' principal
investigator. Scientists are continu-
ing to look at the data, he cautioned.

That supernova likely created a
pulsating star known as Geminga as
well as an expanding pocket of
superhot X-ray emitting gas that now
surrounds our solar system and
extends for several hundred light
years in all directions.

Recent observations from the

German-American X-ray satellite
ROSAT and NASA’s Compton
Gamma Ray Observatory identified
Geminga as a pulsar, a very dense,
rapidly rotating species of star asso-
ciated with supernova events.

“What we are seeing is like an
echo from the past,” said Sanders.
“For 30 years, scientists have specu-
lated about the origins of these X-
rays and now this echo, these faint
X-rays that we're looking at, are
starting to give us some answers.

“We're looking at objects that are
s0 hot they glow in X-rays,” Sanders
said. “They're hotter than white hot,
they’re hotter than blue hot. They're
X-ray hot, and that means that the
temperatures of these clouds is
something on the order of a million
degrees.”
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