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Hold on to your hats and your cell phones. The sunspots are coming. 

The ever-mysterious 11-year-long solar cycle - in which the magnetic forces that roil the sun intensify rhythmically, then ebb - is headed toward its inevitable     climax. Soon. And this "solar maximum," which could arrive as early as June or July and last through January 2001, is expected to be one of the strongest ever seen. 
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                    This image of a sunspot about four times the diameter of Earth 

                                                         was taken by NJIT's Big Bear Solar Observatory. **

The sunspots could spell trouble, scientists said, for a society more dependent than ever on electronics so sensitive to the electromagnetic waves that pulse from the star at its peak. 

"One has to be prepared for surprises," said Louis Lanzerotti, a solar

physicist at Lucent Technologies in Murray Hill. "And the sun has always surprised us." 

As the sun freckles up with sunspots, which are cooler surface regions reflecting intense magnetic fields within, earthbound scientists and technicians are racing to beat the tide. Some have put in place measures to protect power grids and telecommunications networks - satellite systems and cell phone link- ups - and others have launched space sentinels or built solar telescopes to watch for geomagnetic storm signs and predict which parts of the earth might be affected. Still others are just waiting to see what happens to the vast communications networks that have sprung up since the last big solar storm 10 years ago. 

Happily, people on earth are far better off during solar storms than their

much-loved and much-used equipment. People are shielded from any such solar effects by the earth's own magnetosphere - the magnetic field which moves compass needles and has shielded life through the eons. And there's a bonus: Northern lights might dance in the skies at more southerly latitudes than normal. 

Scientifically speaking, the event is a bonanza for research. Philip Goode,

a physics professor at the New Jersey Institute of Technology who heads up the university's Big Bear Solar Observatory in California, said his team of researchers, including gaggles of grad students, are working night and day to ready equipment for observations. "It's more than a little exciting," he said. "It's what we've been waiting for." 

Magnetic forces within the sun, scientists say, are responsible for all the

fuss. They periodically clump into twisted groupings of what look like darkened spots from earth and then are expelled into space. The resulting invisible streams of electromagnetic energy rain on the earth in bursts. 

The interaction between the charged particles emitted by the sun and the

earth's own electromagnetic field is not well understood. "Due to a very complex process where these enhanced gases hit the magnetic field, the field wiggles around, causes an enhanced current to flow onto the surface of the earth and seek out the best conductor it can find," Lanzerotti said. "That's basically power lines and cables." 

Damage occurs when charged particles course through the ground, seeking this

path of least resistance. For spacecraft, the rain of charged particles creates an electrostatic charge on the surface, producing a lightning discharge that destroys electronic innards. 

Radio waves emitted by the sun, known as solar radio, can jam radio signals

on earth and cause massive interference for cell phone systems. The relationship between solar radio waves and cell phones was discovered earlier this year by David Thomson at Lucent's Bell Laboratories. In a paper to be presented in August at an international radio science meeting, he showed that the

side of a cell phone site that was pointing to the sun "saw" solar radio

bursts as interference as the sun was rising that day. As a result, 9 percent of the cell phone calls going through the network at a given time were "dropped," meaning that a user was cut off during a conversation. 

Most likely, callers can reconnect a minute or so later, Thomson said. 

Damage that occurred during the last solar cycle has been well documented. In the summer and fall of 1989, two transformers at the Oyster Creek Nuclear Station, operated by what was then called Jersey Central Power & Light Co., and a transformer at the Salem Nuclear Generating Station, operated by Public Service Electric & Gas Co., were destroyed by power surges induced by electromagnetic activity. 

Bob Snow, manager of systems reliability for PSE&G in Newark, said his

company - and the industry for that matter - had paid serious attention to past problems and had re-designed the step-up generator that had burned out during a 1989 solar flare. "Preparing for this is a little like forecasting the weather - everyone has an opinion," Snow said. "We know what the last one brought us, so we've prepared ourselves to mitigate the damage and make sure the customers see no impact." 

In the back of everyone's mind is one of the most dramatic power outages in

recent times. Most memorable was the solar magnetic storm in March 1989 that set off a magnificent display of the aurora borealis and knocked out electric power to much of the Canadian province of Quebec. 

With each solar cycle, lessons are learned, scientists said. AT&T redesigned its power system in 1972, Lanzerotti said, after electromagnetic activity wiped out some transformers powering long-distance repeaters. But the solar cycle that peaked in 1979 and 1980 was so mild, Lanzerotti said, that it lulled industry and the federal government into forgetting how dramatic those effects can be if the activity is heightened. 

Every industry has its example. AT&T's $200 million Telstar space satellite abruptly stopped functioning on Jan. 11, 1997, at the height of a solar storm. Scientists at a British research site at the South Pole during the same period reported that solar fluxes so interfered with navigation equipment that planes could not arrive or depart. 

"There is enough that we do not know," said Dale Gary, a physicist at NJIT,

"that we should watch our systems very closely." 
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                     ADDITIONAL INFORMATION

   BBSO uses its data to measure the Sun’s magnetic fields. The magnetic storms discussed in this article that can seriously affect satellites, power grids, communications, and other aspects of daily life on earth, are part of our “space weather” forecast- ing and warning programs.

   There is a worldwide subscribers’ list that includes government agencies, private industry and other observatories that receives our daily forecasts and warnings of impending solar storms.  This helps concerned agencies and businesses take appropriate steps to

minimize disruption of daily life on earth during extreme solar activity.
**Tom Spirock, a PhD candidate at BBSO/NJIT, produced this sunspot image.

