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Laser Space Experiments  
Find a Museum Home 
Rebecca Andersen

The Steven F. Udvar-Hazy Center, 
National Air and Space Museum.

A few hours after takeoff, one of 
the payload specialists flicked on 

a switch in the cockpit of the STS-61C 
space shuttle Columbia. Suddenly beams 
of light burst from two lasers contained 
in a small payload canister secured to the 
outside bridge of the shuttle. The laser 
beams were directly pointed at samples of 
potential cancer-fighting drugs. 

After a few minutes, the beams 
transformed the drugs into an ionized 
gas cloud called plasma. As the cloud 
reformed into its original state, the effects 
of zero gravity and cosmic radiation al-
tered the medications’ molecular struc-
ture. Back on Earth, scientists studied the 
results to see if the laser zap had produced 
a better drug for cancer treatment. 

Sounds a bit like science fiction, 
doesn’t it? In fact, it was just one of 
the experiments that took place aboard 
Columbia on a mission 20 years ago. The 

could ride in the shuttle’s payload bay. 
NASA’s so-called Get Away Specials 
(GAS) carried a variety of biological and 
physical experiments into space.

The GAS program was developed to 
give organizations and companies, both 
private and public, an opportunity to 
send scientific experiments into orbit 
aboard a NASA shuttle. For a small fee, 
customers could send experiments that 
met the size and weight restrictions on a 
ride into space. 

To decrease the backlog of GAS 
experiments waiting to fly on the shuttle, 
NASA developed an aluminum structure 
called the “GAS bridge,” which fit across 
the payload bay of the orbiter and offered 
a convenient and economic way of flying 
several canisters simultaneously. The GAS 
bridge carried the JULIE experiments 
and 11 other GAS canisters during its 
maiden flight on STS-61C.

hardware for the experiment package—
known as JULIE, for the Joint Utilization 
of Laser Integrated Experiments—can be 
found on display at the Steven F. Udvar-
Hazy Center, a branch of the National 
Air and Space Museum near Washington 
Dulles International Airport in Virginia. 

Background of the flight
After several delays, the crew of STS-61C 
launched on January 12, 1986. STS-61C 
was the last shuttle launch before the 
Challenger disaster two weeks later. The 
mission’s primary objective was to release 
the RCA Americom communications 
satellite into Earth orbit, but Columbia 
also carried a constellation of smaller 
experiments.

During the early 1980s, NASA devel-
oped a program that would allow research 
experiments on board the shuttle—as 
long as they were self-contained and 
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CO2 laser in a gravity-free environment. 
“Laser systems now used for medical 
purposes are large and complex,” said 
Muckerhide in an interview, “but these 
experiments could produce new lasers 
capable of fitting into a fountain pen that 
would be powered by generators the size 
of a cigarette pack.” 

The JULIE team also performed an 
experiment to evaluate the effects of cos-
mic radiation on laser-protective eyewear, 
as well as an analysis of blood typing 
under zero-gravity conditions. Columbia’s 
crew activated the experiments when the 
shuttle reached approximately 132 to 172 
miles above the Earth. 

Findings from Project JULIE had ap-
plications in the areas of ophthalmology, 
neurosurgery and cancer therapy. “There’s 
no laboratory on earth that can simulate 
the days of microgravity that the shuttle 
affords,” said Muckerheide at a press 

conference prior to the launch. “These 
experiments were developed to provide 
us with information to make better lasers 
and pharmaceuticals here on Earth.” 

Once the shuttle had landed, the 
JULIE team coordinated with 17 doctors 
and scientists from across the country to 
study the test results. Muckerheide and 
his colleagues donated the JULIE equip-
ment to the Smithsonian Institution after 
the findings had been analyzed. 

[ Rebecca Andersen (randersen@opnext.com) 
is a corporate communications manager for 
Opnext, Inc., Eatontown, N.J. ]
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>> For background information on space 
shuttle mission STS-61C, please visit 
http://science.ksc.nasa.gov/shuttle/ 
missions/61-c/mission-61-c.html.

(Above) JULIE on display today. (Left) On 
January 12, 1986, the crew of the STS-61C 
was launched after several days of delays. 
The orbiter crew included Robert J. Cenker, 
Payload Specialist (left); Charles F. Bolden, 
Pilot; Congressman Bill Nelson, Payload 
Specialist; Steven A. Hawley, Mission Spe-
cialist; George D. Nelson, Mission Special-
ist; Robert L. Gibson, Commander; and 
Franklin R. Chang-Diaz, Mission Specialist.

JULIE’s leaders
The JULIE program was led by Myron 
C. “Mike” Muckerheide of Genesis Laser 
Laboratory and Sister Julie Hanser, chief 
executive officer of St. Mary’s Hospital 
System, both located in Milwaukee. The 
JULIE acronym was clearly inspired by 
Sister Hanser.

At the time, St. Mary’s was one of the 
few hospitals in the Midwest to perform 
laser surgery. The institution trained its 
physicians and nurses in laser operating 
procedures and safety. Later it inte-
grated four types of surgical lasers into its 
program: CO2, argon, krypton and two 
different YAG beams. St. Mary’s Hospital 
(now Columbia St. Mary’s) also became 
the first hospital in the world to fly 
experiments aboard a NASA space 
shuttle.

Throughout his life, Mucker-
heide obtained seven U.S. patents, 
most of which were for laser systems 
and methods, and several of his 
articles about laser technology were 
published in journals and books. 
He still had three patents pending 
at the time of his death in 2003.

JULIE’s experiments
JULIE comprised four experiments. 
In one of them, the JULIE team wanted 
to study the effects of laser light on tissue 
and certain medications, including cancer 
drugs. The medications were tested 
against laser, cosmic and other radiation 
effects in the gravity-free environment  
of space.

One of the drugs investigated was a 
hematoporphyrin derivative, a light-sensi-
tive blood byproduct used in photoradia-
tion therapy for many types of cancer. 
Researchers hoped to learn if there was 
a change to the crystalline structure of 
the medication. After the return of the 
shuttle, principal investigator Benjamin 
Narodic remarked that the experiments 
resulted in “some marked changes in the 
consistency of the chemicals.”

 In another experiment, the team 
sought to determine the effects of laser 
and cosmic radiation on medications and 
medical materials, specifically using a 
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