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Olympus Mons, at 24 kilometers high and 600 kilometers in diameter, the largest volcano in the Solar System: site of the American landing.

[image: art]

Photo courtesy of NASA

Candor Chasma, part of the Valles Marineris canyon system, which spans over 3000 kilometers of the Martian surface: site of the Russian landing.


Earth is the cradle of mankind, but one cannot live in the cradle forever.

KONSTANTIN TSIOLKOVSKY


The Russian Attempt

Mission commander Colonel Alexander Titov, strapped loosely to the ceiling, hung suspended inside the billowing fabric of his sleep restraint. Beneath him was a small desk, upon which he had taped a picture of his wife and two children. A faint glow from the computer display provided just enough light for him to see the pale blue sky of Kazakhstan and a silhouette of his family standing hand in hand upon its arid steppes. His gaze remained fixed upon the picture as he reached behind his head to adjust the volume of the communications channel. Cosmonaut Sergei Demin was transmitting the daily report. He could be heard sipping his coffee while he paused every few minutes to review the material he was about to read.

The silhouettes of Titov’s children were half the size of his wife, and they were waving at him. His youngest child was only two years old. She would be four when he returned from Mars. The thought pained him, but he told himself—as he had countless times before—that the mission was too important to have passed up. His son had just learned how to ride a bike. He was about to turn five and wanted to be a cosmonaut, just like his father. Although Titov spoke with his family almost every night, the eleven-minute delay made it impossible to interact with them.

A rattling snore came from the adjacent compartment, where research engineer Boris Gorbatko was sound asleep. Commander Titov considered banging on the wall, but he knew from experience that it would do no good. Gorbatko would only stop until he fell back asleep, which never took more than a few minutes.

The habitat module contained six personal compartments identical in size and layout to Titov’s, five of which were occupied. It was in the tight confines of these compartments that the cosmonauts enjoyed their only privacy. The module was located at the rear of the spacecraft. Above the hallway that separated the compartments hung the galley. There was no table or chairs, only an oven, a water dispenser, and several drawers of prepackaged food. At the back of the module was the personal-hygiene facility. At the other end was a portal. It was secured. Beyond it lay the health and science module. Through a view panel in the upper quadrant of the portal, assorted equipment could be seen protruding from the walls. At the far end another portal, also secured, led to the flight deck, the foremost cabin of the ship.

At 3:43 A.M. Moscow time a meteoroid less than one inch in diameter, traveling at a speed of thirteen miles per second, pierced the hull of the flight deck and struck a liquid-oxygen tank. The tank exploded.

The blast ripped through the side of the hull and into the flight deck. Cosmonaut Demin had just finished his third cup of coffee and was reaching for his laptop, which was somersaulting at arm’s length from his nose, when he saw the flash. The explosion picked his body up and slammed it against the portal. His head struck the metallic rim of the view panel. He died instantly.

The environmental-control sensors detected a drop in the oxygen level and opened the valve controlling the remaining tank several nanoseconds before the heat and smoke detectors alerted the main processor to the presence of fire. Before instructions to shut down the oxygen supply could arrive, a stream of pure oxygen had entered the cabin. Fueled by the fresh supply of gas, the fire raced voraciously toward the source. There was a second explosion. A swirling fireball engulfed the flight deck. The flight-control panel burst apart, sending shrapnel into the surrounding walls and Demin’s dead body. A closed-circuit monitor and two computer screens exploded. The circuitry for the main processor melted under the intense heat. A chair went up in flames. Wires stretched out from the naked consoles and shot sparks as they collided. Another chair caught fire. The entire compartment was in flames, then suddenly the fire was drawn by the vacuum through the rupture in the side of the hull. The room went dark.

The trajectory of the Volnost was altered by the explosion, causing it to veer away from the unmanned supply ship. Both ships had been in space for six months. The date was October 11, 2017, and the Russians were attempting the first manned trip to Mars. They were better than halfway to their destination.

Commander Alexander Titov rose to his elbows at the sound of the first explosion. As he twisted his head to check the monitors above him, he was thrown suddenly against the compartment walls, bashing his head and nearly breaking his nose. A rush of adrenaline drowned the pain. The general alarm sounded.

Dazed, Titov checked the monitors, where the messages FLIGHT DECK—O PRESSURE and FLIGHT DECK—FIRE were flashing red. He coughed to clear his throat as he extracted himself from his sleep restraint. Before releasing the safety latch of his compartment, he verified that the pressure in the habitat module was one hundred kilopascals, standard sea level. It appeared that only the flight deck had been affected.

Colonel Titov was the first to emerge into the open space of the habitat module. The yellow lights of the emergency system cast ghostly shadows about the room. Pushing with his legs, he propelled himself toward the control panel, where he switched to the emergency oxygen supply and strapped a portable oxygen mask to his head. Just then, Mikhail Chertok, the ship’s pilot, sprang half-dressed from his compartment. “What the hell’s going on?”

Titov pointed toward the oxygen masks, then flipped the switch to the electrical backup system. The shadows faded as white light filled the cabin.

Chertok watched as his commander threw several more switches. He was activating emergency backup systems that had not come automatically on-line. The computer monitor blinked brightly. Within seconds, the local processor had booted and prompted for instructions. Titov attempted to access the main processor but failed as the message SYSTEM UNAVAILABLE flashed on the screen.

“Check the portal,” directed Titov, his eyes fixed on the monitor while he tapped at the keyboard.

As Chertok pushed his way toward the portal, the other three cosmonauts tumbled from their sleeping compartments, disheveled and confused. Squinting from the sudden change in light, the cosmonauts surveyed their surroundings. They were relieved to find the cabin intact, but they were still fearful. Titov turned to address them.

The sight of the oxygen mask, attached like a spidery creature to Titov’s face, heightened their fears. The commander motioned for the others to don their masks.

“There has been an explosion on the flight deck,” began Titov. “The extent of the damage is unknown. I am unable to access the primary computer. The emergency warning system indicates there is a fire in the forward cabin, and the pressure is zero kp’s. I cannot verify this.” He pointed at the console behind him. “Boris, I want the main processor back on-line.”

“Commander,” Mikhail Chertok said as he peered through the portal, “the laboratory does not appear to be damaged. I can’t see beyond the second portal—everything is dark. I should be able to see some light.”

“Not necessarily,” Titov replied. “The emergency lights may be too dim to see from here.”

Chertok and the others knew this to be false, but said nothing. It was unlike Titov to be less than truthful. A terrible silence followed as they slowly realized that something else was wrong.

“Where is Sergei?” Boris Gorbatko asked finally.

Surprised, they all looked around to verify that Sergei was indeed not with them. All except for Colonel Titov, who stood perfectly still as he observed and noted each reaction.

“He was on the flight deck,” said Titov, when their gazes eventually returned to him.

Eleven minutes after the explosion, Cosmonaut Sergei Demin disappeared from the screen that dominated the front wall of the Russian Space Agency’s control room. The sudden shift in brightness was enough to divert Yuri Tretyak’s attention from the environmental data on his monitor. FLIGHT DECK—0 PRESSURE flashed across the main screen. Moments later an alarm sounded as the second message FLIGHT DECK— FIRE appeared. Tretyak did not immediately grasp the meaning of the messages. He stood up. His throat went dry, and he was unable to swallow. He looked down at the controls on his panel and keyed in the instructions to bring up the flight deck transmission. Nothing happened. He read the messages again, and as he read, it occurred to him that perhaps Demin was dead. He had been on the flight deck. It occurred to Tretyak that the others might also be dead. He was growing frightened. The main screen went blank. Several of the smaller screens were flashing red.

A numbness enveloped his body as he realized they had lost contact with the Volnost. He looked to his colleagues for an explanation. They had risen to their feet and were staring dumbfounded at the blank screen. It was the rising pitch of the alarm that finally startled Tretyak into action.

“Oleg, try to contact the cosmonauts,” he said to the communications engineer. “I must call Schebalin.”

“What does it mean?” asked one of the scientists.

As Tretyak dialed the operations director, his mind raced with possibilities. He knew that even a small mishap could be fatal, and with the craft several million kilometers from Earth there was little hope of rescue. If they were not already dead, they would almost certainly soon be. But he mustn’t jump to conclusions. He was overreacting, he told himself. He must be. But what if he weren’t? This was to be Russia’s greatest technological and political triumph, the crowning glory of the New Republic. Details of the mission were being publicized worldwide. A disaster now would be a major political embarrassment. Tretyak felt ashamed. The political consequences should be secondary.

The phone rang several times before Colonel Leonid Schebalin answered. Schebalin was the operations director for the Mars mission and the second Russian to walk on the moon; difficulties with his inner ear as a result of a cold contracted during his last flight in space had scrubbed him permanently from the program. Until then, he had been the primary candidate for mission commander of the Mars flight.

“Yes,” he said, tired and disoriented.

“Sir,” began Tretyak, “we have a problem here.”

“Who is this?” Schebalin asked drowsily.

“Yuri Tretyak at mission control.”

“Yes, Yuri, what is it?”

“Sir, something has gone wrong. We received a telemetry from Volnost several minutes ago indicating a fire and loss of pressure on the flight deck. Then all transmissions ceased. I called you immediately.” Tretyak struggled to maintain a professional tone. The other scientists were crowding around him. He closed his eyes and waited for Schebalin to speak.

“Who knows about this?”

Tretyak was momentarily taken aback by the coldness in the colonel’s voice. “Just the men on duty. You were the first person we called.”

“Good. It would be unfortunate if this matter reached the press before we were able to determine the extent of the damage; if indeed there is a problem and this is not simply a computer malfunction. We must determine the facts before we release them. It is imperative that you alert no one else. Do you understand?”

“Yes, sir,” Tretyak replied automatically.

“Good. I will notify the appropriate people from here. Have you attempted to contact the cosmonauts?”

“Yes, sir. We’re still waiting for their reply.”

“Very well. I will be there within thirty minutes.” Schebalin disconnected the line with a sharp tap. He could sense his pulse quickening. He had spent the last eight years working directly with the cosmonauts, and he counted them among his closest friends. But, he knew, his first responsibility was to the Republic.

Boris Gorbatko, his hair disarrayed like a mad scientist’s (a comparison he would find flattering), viewed the screen with his head slightly cocked. The keys clicked rapidly under his long fingers as he grumbled at the data that scrolled before him. His attempts to access the main processor had failed.

“The main computer is most likely down,” he said while typing, “although I can’t be certain. Whenever I attempt to access it, the comm line returns a disconnected status. The fiber optics may have been severed. The only way to find out is physically to trace the wire. The closed-circuit cameras in the forward cabin are out.” He motioned upward with his eyebrows. “On monitors three and four is the external view, nothing unusual there, but then the cameras were not designed to scan that sector of the hull. The environmental monitors are dead. I am unable to verify the zero-kp reading or the fire. There was definitely an explosion, however. We are several degrees off course.”

“Comm status?” asked Titov.

“I have built a circuit that bypasses the main processor and feeds directly to the high-gain antenna. We are receiving the signal from the tracking satellite. Kaliningrad should know about the explosion by now, but it is still too soon to receive their response,” he said, looking up from his watch. “We should be able to transmit.”

“Patch me in for a downlink.” Titov pushed himself toward a free terminal. Eleven minutes before Earth would receive this transmission, he thought, and another eleven minutes before he would receive a reply—a total of twenty-two minutes, plus the time it would take for ground control to assess the situation and decide upon a course of action. The last environmental telemetry might have alerted them to the problem, hopefully reducing their reaction time. That would be helpful, but he doubted it would be enough. Time was short. He looked into the small lens of the camera above the monitor and cleared his throat.

“There has been an explosion on the flight deck,” he said. “The module lost pressure and might be on fire. The midcabin and aft cabin appear undamaged. The main computer is down. We are still in the process of determining the extent of the damage. Lieutenant Colonel Demin was on the flight deck at the time of the explosion. It is unlikely that he survived. Please advise.”

Titov shut down the link and turned to Chertok, the ship’s pilot. “We shall commence our investigation while we wait for their response. The first step will be to enter the midcabin. Since the risks are unknown, only one person will go. I want that person to be you. Any objections?”

“I will go.”

“Good,” replied Titov. “Take the hardsuit. Once you’re inside the midcabin, you will perform a visual check of the flight deck. If it looks safe, reduce the pressure of the cabin to zero. You are to record the entire deck with the video camera. Miss nothing. Above all, proceed with caution. Questions?”

Chertok shook his head to indicate that he had none. “I’ll need some help with the suit.”

“Of course.”

The hardsuit was constructed of metallic tubes and weighed 215 pounds on Earth. The tubes were joined by constant volume joints, which maintained a steady air pressure of 62 kp’s, eliminating the need for prebreathing pure oxygen. Pre-breathing was necessary when using a softsuit and was normally started two hours prior to extravehicular activity in order to purge nitrogen from the blood. Without this precaution, the nitrogen would bubble out and collect in the joints of the body. This condition was known as dysbarism, or the bends. Severe cases could be fatal.

As Titov assisted Chertok with the suit, he wondered if they would survive. He assumed their chances to be slim but was determined to pursue every possible course before admitting defeat. If the damage to the forward cabin was minimal, they should be able to correct the Volnost’s trajectory and continue to Mars. Upon their arrival they could dock with the sister ship, refuel, and conduct repairs. They would then return to Earth as soon as the launch window opened. But for that to happen, the damage had to be minimal, and given what they already knew, that did not seem likely.

“Everybody make sure your oxygen masks are secure,” Titov said once he was certain the fittings of the hardsuit were properly fastened. He held Chertok by the shoulders. “Are you ready?”

“Yes,” Chertok replied.

Titov opened the portal separating the aft cabin and mid-cabin, allowing Chertok to step through. Upon entering the cabin, Chertok stopped to survey his surroundings as the door closed behind him. By the dim light of the emergency lamps, he could make out the microscope on the laboratory bench to his left, and directly above him a stationary bike; the control console was to his left on the forward wall. The room was compact and for that reason had always seemed disorganized, but as far as he could tell everything was in its proper place.

He carefully made his way toward the control console. Upon reaching the console he engaged the emergency power and switched on the lights. The sound of his breathing, amplified by the silence, reverberated through his helmet as he rotated slowly. The room was hauntingly still. He spoke into his microphone.

“Everything appears to be in order, nothing damaged or disturbed. I will proceed to the forward portal.”

“Be careful.”

Chertok obtained a high-powered flashlight from a supply cabinet and propelled himself in the direction of the flight deck. Although he had expected some damage, he was not at all prepared for the devastation he saw. For nearly a minute he stared in disbelief, without speaking, without hearing Titov’s voice demanding a response. There was a blackened body, arms extended, floating in the middle of the room. Chertok felt a surge of nausea. He started gasping for air—and as the initial symptoms of hyperventilation seized him, he regained his senses enough to decrease the oxygen flow through his suit. He became aware of Titov’s anxious voice ordering him to report.

“Sergei . . .” He swallowed and began again. “Sergei is dead. I can see his body. The flight deck console is destroyed.”

“Clarify ‘destroyed,’ Mikhail.”

“It is not there. Gone. Torn from the wall. Just a bunch of dangling wires. Hold on . . . There is a hole.”

“How wide is the breach?”

“Approximately twenty centimeters in diameter.”

Twenty centimeters, thought Titov. What in the world could blow a hole in the side of his hull twenty centimeters wide? A meteoroid possibly. The Volnost was constantly being bombarded by micrometeoroids; in fact, Russian scientists had estimated the ship would be struck over two billion times in the course of its journey by particles less than one-ten-thousandth of a gram. But the Volnost had an outer shell that protected it against such collisions. He estimated the object would have had to be at least a gram in size to pierce the shell. The odds were less than one in ten thousand that they would be struck by a particle that large.

It was more likely that the breach had been caused by an internal explosion, he thought. Considering the amount of time and effort expended to ensure the safety of the ship, such an explosion seemed unlikely. But not as unlikely as being struck by a meteoroid large enough to wreak this degree of havoc. The Russian engineers had not provided him with the probability of such an occurrence, just their assurance it would not happen. It was a recognized danger, and contingency plans had been prepared, but their effectiveness depended upon the extent of the damage.

“Any indication of what may have created the hole?” Titov asked.

“It is too dark to make out much detail.”

“Is the metal at the edge of the opening bent inward or outward?” Gorbatko asked. His thoughts regarding possible causes had paralleled Titov’s.

“I cannot tell from here,” Chertok responded.

“Commence depressurization of the cabin,” Titov said.

They had the equipment and materials to patch a breach. It was a standard drill, and they had practiced it several times underwater. Titov was more disturbed by the damage to the flight-deck console. Without the console they would be unable to alter the course of the Volnost. He wondered how Gorbatko was progressing. Pushing against the wall, Titov propelled himself toward the engineer.

“Appears we’re going to have to do without the main processor,” Gorbatko said.

Titov nodded that he understood. He sat down and brought up the directory for the habitat computer. It contained many of the same files as the main processor, but was not powerful enough to perform some of the more complex functions. He was studying a schematic of the ship when an image of the forward cabin appeared on monitor one. Chertok had entered the flight deck and was scanning his surroundings with the remote video camera. The burned shell of the cabin swung back and forth on the monitor. Pieces of the console floated within a maze of twisted metal and loose wires. The camera lingered on Demin’s charred remains for a moment, then turned away. Chertok located the breach. It enlarged and filled the screen as the camera zoomed in. Titov could see stars through the hole. Although he had anticipated the damage, he had not expected it to be so bad.

“Looks like the explosion was caused by an external force,” Gorbatko said. “The metal of the opening is definitely bent inward.”

The camera made several slow circles outside the hole, revealing sheets of twisted metal blackened by the explosion. Titov grew pale as he studied the monitor.

“I think it is the remnants of the main oxygen tank,” he said. “Mikhail, if you could scan to the left. Back a little. It looks as if both tanks are gone. Boris, check the reserve tanks.”

“One second,” Gorbatko replied. His throat went dry. The two reserve tanks were located in the aft cabin and contained a forty-eight-hour supply of oxygen for six men. Titov had already switched over to the reserve tanks.

“Ninety-five percent full,” Gorbatko replied. They were six months from Earth with less than two days’ worth of air. A long minute passed in uneasy silence. Titov could see the fear building in the eyes of his men. A thought occurred to him, but in the back of his mind he wasn’t sure if it would work.

“We still have a chance,” he said. “It may be possible to dock with the supply ship.”

He had their attention. They all knew that the supply ship had been designed to accommodate the crew in the event the Volnost experienced catastrophic failure.

“Without a flight deck we are unable to control the Volnost, but Kaliningrad can still control the supply ship. If they can bring her in close enough to dock, we could transfer over. I will contact ground control and consult with them regarding the rendezvous. They can perform the calculations to determine the feasibility. Meanwhile, we need to proceed with our investigation of the damage.” He switched on his microphone. “Mikhail?”

“Yes, Colonel.”

“We have less than forty-eight hours of oxygen. It is imperative that we act quickly. We need to salvage what we can, as quickly as we can. I want you to gather the necessary gear to patch the breach so that we can restore pressure to the flight deck.”

“Affirmative.”

Titov turned to face his crew, and said firmly, “I would appreciate any other suggestions that you may have.”

Colonel Leonid Schebalin stood in the main hall of mission control with his hands clasped behind his back. He appeared to be unaware of the noise and commotion that surrounded him. His uniform was sharply pressed and crisp, his boots recently polished; despite his haste to reach mission control that morning, he had taken extra care to make himself presentable. He knew that before the day was out he would be delivering a statement to the press.

“Play back the video,” ordered Schebalin. There was no need to review the video again; the first time he saw it, he knew the deck was beyond repair. But it seemed so unreal, the charred cabin with floating wires and the blackened body and a breach in the hull the size of a man’s head. He watched it as he had watched tapes of the Challenger explosion, over and over again, his thoughts shifting between disbelief and curiosity. Perhaps there was something he could spot that might make a difference; that was his hope and the hope of the people who occasionally glanced up at him. Forty-seven hours, he thought, might very well turn out to be a blessing.

He checked the clock on the wall. It was five o’clock; most of Russia was still in bed. Sipping from his coffee cup, he peered over the rim at Emil Levchenko.

The disheveled scientist shuffled from one terminal to the next, shaking his head, obviously not pleased with the information his colleagues were providing him. He picked up a printout from one desk and, after a quick glance, threw it back down. He spoke with the scientist at the desk and could be heard throughout the control room as he raised his voice to instruct him to redo his calculations.

Schebalin went to his office and closed the door. On his desk were several contingency plans. He sat down to review them, and was soon interrupted by a knock on his door. It was a propulsion specialist with an update. After several hours of reviewing contingency plans and listening to progress reports, he had learned nothing to give him hope. With a growing sense of defeat, he closed his eyes and prayed. It was an unusual act for him, for he didn’t believe in God. Then he wondered how Levchenko was coming along. If there was a solution, he felt certain that Levchenko would find it. The young scientist was the architect of the Mars mission, the driving force behind the reinvigorated Russian space program. Schebalin picked up the phone and called him to his office.

When Levchenko appeared several minutes later, Schebalin motioned for him to take a seat on the other side of the desk. The scientist’s shirt was partially untucked and looked as if it had been slept in. He sat down and began bouncing the eraser of his pencil against his right knee. He smiled nervously at Schebalin.

“Well?” Schebalin asked impatiently.

“It can’t be done. The supply ship will never make it to them in time,” responded Levchenko.

“Why not? The ships are supposed to be within two days of each other at all times.”

“They are, assuming the Volnost can maneuver. But it can’t. Their current trajectories make it impossible for the supply ship to reach the Volnost in two days. We have run several simulations, and even with best-case coefficients it would take approximately four weeks to complete the rendezvous. Basically, the two-day dock required the Volnost to be maneuverable, not the supply ship. Additional time was also required to compensate for the deviation in course caused by the explosion. Twenty-seven days is the best I can do.”

Schebalin had suspected the damage would be too great, but all the same he was taken aback by the number of days required to complete a rendezvous. The supply ship was to be no more than two days away. How could two days possibly stretch to twenty-seven? As though he could read Schebalin’s thoughts, Levchenko shoved his paperwork across the desk.

“A contingency for this sort of accident was never developed. It was considered fatal. Frankly, they are lucky to be alive.”

“I’m not so sure of that.”

“You know what I mean,” Levchenko responded, hurt by Schebalin’s tone.

“Sorry.” Schebalin took a deep breath, pushed his chair back, and looked up at the ceiling. “Well, then, we need a miracle.”

“A miracle would be helpful,” responded Levchenko. “The damage could be superficial. In which case, they could repair the flight deck enough to maneuver the ship. However, the video gives us good reason to believe the damage was anything but superficial.”

“Could they build a bypass?”

“They have lost critical circuitry.”

Schebalin had to agree about the damage.

“Any other miracles?” he asked.

“None come to mind.”

“If their only chance is to repair the Volnost, then we will concentrate our efforts on that objective.”

“Why give them false hope?”

Schebalin paused at this. “Would you rather give up?”

“No,” Levchenko replied meekly. He suddenly felt very uncomfortable; although he sympathized with Schebalin’s desire, he did not share his optimism and felt guilty because of it. He didn’t want to appear uncaring, but he had to be realistic.

“I just—” began Levchenko, attempting to explain.

They were interrupted by the buzz of Schebalin’s intercom. “Yes.”

“Sir, the general is here.”

“Send him in.” Schebalin smiled awkwardly at Levchenko. “I need to speak to the general alone.”

Behind a glass panel overlooking the control room sat the wives and a few of the older children. They watched a timer, a computer image in the lower corner of the main monitor, which tracked the remaining minutes of the emergency oxygen supply. Ten hours, forty-three minutes, and fifty-two seconds flashed across the screen, and with each second that appeared and disappeared they knew there was one less breath of oxygen for their husbands, their fathers, to breathe. The cosmonauts had been informed that morning, thirty hours after the explosion, that a rescue attempt would not be possible.

Each family was waiting its turn to send a final transmission. They were allotted fifteen minutes apiece, and had to wait nearly thirty minutes for the response. Katrina, Gorbatko’s wife, was the first to return. She was smiling, her makeup streaked with tears, and although she walked with her head held high, she had to be guided by two cadets. She did not see the floor before her; her eyes were blank, her thoughts consumed by images from the transmission. As they entered the waiting room, Valentina Titov went over to Katrina and assisted her to a chair. They sat and hugged each other. Katrina cried softly as her eldest son handed her another tissue. Valentina thought of her children, who were home at her husband’s request. He wanted to spare them the ordeal. He would send them a special transmission that they could view at home. Several minutes passed before Valentina realized the two young cadets were still there, standing at attention only a few feet away. She looked up, puzzled.

“Mrs. Titov, whenever you are ready.”

Colonel Schebalin would occasionally look up and over his shoulder at the wives behind the glass window, but never for more than a few seconds. He felt guilty, as if he were to blame. Though he told himself that he was no more responsible than anyone else in the room, somehow that didn’t help. He felt the resentment of the wives and children. They did not display it in their faces or in their manner. It was not outwardly evident at all. But it was there. Whenever he looked up at them, they would smile sadly and politely nod, and he felt more uncomfortable than he would have had they been pointing accusing fingers at him. He was certain they blamed him.

As Valentina Titov was led away to say her final good-bye to her husband, Schebalin looked down at his watch—it was five minutes until the press conference. He headed straight for the bathroom, where he splashed cold water on his face, then grabbed a towel to stop the water from running down onto his shirt. He studied his face in the mirror. His eyes were encircled by dark rings. His lips were pale. He ran a comb through his hair and patted his face dry. It seemed to help. He took several deep breaths, straightened his back, and made for the conference room.

The room burst into blinding flashes of light as he entered. With his arms waving like a blind man’s, he felt his way to the podium. The flashes subsided, and his eyes slowly adjusted. He recognized several of the reporters; many of them were regulars, assigned exclusively to the Russian space program. He also recognized reporters he had not expected to see, famous television personalities from the United States, Japan, and the European Community. They must have flown in last night, thought Schebalin, shortly after the story broke. The Russian press occupied the first several rows. Schebalin felt perspiration roll down his back; the room was unusually warm.

“Gentlemen and ladies, I have a short opening statement, after which I will answer any questions you may have.”

With unusual quickness the conversations stopped, and after a brief rustling of papers and shifting of chairs the room went quiet.

“At 10:00 A.M. this morning we reached the unfortunate conclusion that a rescue attempt would not be possible. Without the ability to maneuver the Volnost, a rendezvous with the supply ship would take a minimum of twenty-seven days. As you know, the reserve tanks held only forty-eight hours of oxygen. The details are outlined in the press kits, which will be distributed at the doors when you exit. The cosmonauts were informed at 10:05. They decided to continue their investigation of the explosion. We have reason to believe the ship was struck by a meteoroid.”

Several of the reporters started shouting questions, but Schebalin motioned them to remain quiet.

“The press kits contain everything we know at this point.” He looked back down at the prepared text. “As I stand here talking to you, the cosmonauts and their families are exchanging final farewells. President Kerimov will be speaking with them after the families. At 4:12 A.M., five minutes before their oxygen supply is scheduled to run out, the cosmonauts will confine themselves to their individual sleeping compartments, where they will take a pill that will painlessly end their lives. The Russian Space Agency deeply regrets the lost of these fine cosmonauts. We are conducting an exhaustive investigation and analysis. With the help of the data Commander Titov and his crew are providing us, our intent is to design ships that will reduce the risk associated with this type of collision and ensure that these brave heroes did not give their lives in vain.”

When Schebalin finished he looked out at the reporters, his eyes moist and slightly pink. He smiled sadly.

“They were great men,” he said. “I was privileged to call them my friends.” He paused, not sure what to say next. He wanted to express his feelings. There was an awkward silence; for once, the reporters seemed at a loss for words. Schebalin cleared his throat. “Any questions?”

Titov was floating in midair, his eyes shut, his legs and arms extended. He had just said good-bye to his wife, who, by now, was listening to the first part of his transmission. He had tried to picture her in his mind, her firm, elegant features, the concern in her eyes, her hands and how they would be cupped properly in her lap. He had told her about his fears of what their failure would do to the space program. This troubled him deeply. He did not want to be responsible for the delay their failure would undoubtedly bring. The Russian Space Agency should have waited for the Americans. Combining the efforts of more than one nation could only result in a safer, more reliable mission. Redundancies were not as cost-prohibitive. He had dwelled on these concerns far longer than he had intended, and suddenly only a few minutes were remaining to him. He’d quickly told her to find someone else. Now he imagined her shaking her head, telling his delayed image that it was foolish even to suggest such a thing, while his image continued to talk, ignoring her objections, telling her how much it loved her.

He had been fine until he had talked to her. He was not concerned about himself; he had accepted his death. He knew there was nothing he could do to prevent it. Nor was he overly concerned about her. She was a strong woman. She would marry again and probably sooner than either one of them would feel comfortable predicting. But she had a way of stirring his emotions in unpredictable ways. He felt that all he had worked for, his high hopes of a grand and historic contribution, would now end in an unavoidable setback to the program. He thought of his children and wondered how they would handle his death. His son possessed an understanding of death, and this troubled Titov greatly because he knew his son would suffer. But he also knew that in a few years his youngest child wouldn’t even remember him. And that pained Titov even more. He opened his eyes. To his surprise, he saw tiny droplets of water floating before him. Titov had never seen tears in zero gravity before. They looked tranquil and pure.

With a swift swipe of his hand the tears broke into a thousand smaller tears and scattered across the room. It would not do for his men to see him like this.


The Brick Moon

Four years later . . . 

Mission specialist Dr. Carl Endicott, the Canadian member of the American-led crew, twisted his face into an exaggerated grimace as he brought up the day’s menu on the high-definition screen along the galley wall. Thermostabilized, irradiated corned beef with rehydratable asparagus, two slices of irradiated, natural-form bread, intermediate moisture-dried peaches, powdered lemonade, and peanuts. Endicott, who enjoyed fine cuisine, found his appetite considerably diminished. The dehydrated food they served on the International Space Station Unity was a far cry from the thin slices of chateaubriand with béarnaise that had been his last, now deeply savored, meal on Earth.

He pulled six trays from a lower cabinet and attached them vertically to the magnetic strips on the doors of the galley. He opened the drawer marked DAY 1 MEAL A THRU DAY 5 MEAL C. Tightly packed side by side and arranged by day, each meal was wrapped in a prunelike plastic bag. He selected the bag marked DAY 3 MEAL B. It was not much larger than a book, but it contained enough food for six astronauts. Examining the bag, he sighed. The rehydratable food expanded and slowly assumed a more reasonable size as he injected water into the individual packages. He turned on the small oven and placed the plastic bags and aluminum pouches inside.

Lieutenant Colonel Al Carter propelled himself from the far wall and floated eagerly toward Endicott. He was amused by the doctor’s dislike of space food, and goaded him by sniffing the air suspiciously.

“I believe it is the rehydratable asparagus that you detect,” Endicott said. He considered Carter’s behavior childish, but he kept that thought to himself, for he knew that he would have to spend the next two years in close quarters with Carter, and it was best that they got along. With his thin lips pressed tightly together, he returned his attention to the preparation of the food.

Al Carter was the pilot for the American-led team. He had taken the experimental X-51 on its first flight into space six years earlier, an accomplishment that would almost certainly guarantee him a place in aviation history alongside Yeager. He had been president of his class at the Air Force Academy and had graduated with a degree in aeronautical engineering. He understood the complex propulsion systems that powered the crafts he flew better than most auto mechanics understood a simple four-cylinder engine.

But he did not fit the clean-cut image NASA liked to project. He was known for his reckless behavior, and though such behavior was not unusual for test pilots, Carter was more reckless than most. One antic had nearly gotten him fired. Late at night, after he had drunk a few at the local bar, he would take his car, a black Porsche, and head for the nearest highway. He would don a pair of night-vision goggles a few miles after the entrance ramp, turn the car lights off, and floor the accelerator. The police had clocked his car at speeds upward of 160 miles per hour. They did not bother chasing him. It would have been futile. But after a few months, they noticed a pattern and shortly afterward enlisted the assistance of a helicopter. Carter pulled over as soon as the beams from the powerful searchlight struck his car. When the ground police finally arrived, they found him sitting on the grass, smoking a cigarette. He was still wearing the goggles. The incident had been the reason the selection board had first passed him over for the Mars mission. It was rumored the president had secretly intervened in his favor.

“You may wish to inform the others that lunch is being served,” Endicott said.

Still sniffing the air, Carter pushed his way through the galley and through the docking adaptor to the utilities module. Carter found Colonel Tom Nelson in the forward habitability module. He was above Carter, strapped to a multipurpose exercise bench pulling against a three-inch-wide strip of rubber. There was barely enough room for his long legs to fit between the machine and the wall. Drops of sweat were floating in the air around him. He was the oldest member of both crews, and the most fit.

“C’mon, you ol’ warhorse, chow time,” Carter announced.

“It’ll take a few minutes for me to clean up,” Nelson responded.

“Where’s Jean Paul?”

“In the GP lab.”

Carter made his way to the general purpose laboratory, where he found Jean Paul Brunnet, a doctor of planetary science and biology, wearing a pair of virtual goggles and moving his hands in midair as if they held something. The blue veins in the back of his hands were visible.

“Chow time,” Carter announced.

“Shhh . . .” Brunnet waved his arm behind his back for Carter to be quiet and did not notice him leaving. He was examining particles, less than two-thousandths of an inch in diameter, from a Martian rock that contained possible evidence of fossilized cells. The rocks had been brought back by a Japanese robotic mission. They weren’t much different from the rocks returned by an earlier American mission. Like the American samples, the evidence was inconclusive. The formations resembled a variety of bacteria found on Earth, but were much smaller, so small, in fact, most scientists doubted that they could be fossilized cells. Brunnet disagreed. The sample currently under his scope was several billion years old.

He took a slide of a more recent sample and examined it closely. Nothing. Not even evidence of organic material. It was as if life and any trace of it had completely ceased to exist, for none of the younger rocks contained the controversial fossils. But Brunnet did not accept this conclusion. He knew that life evolved to meet the changing conditions of its environment, particularly the lower life-forms such as bacteria. It seemed the surface of Mars was too much for it now. Mars’s thin atmosphere did not filter out the ultraviolet rays of the sun. The combination of the rays with a highly oxidizing soil created an environment that was destructive to organic material. But still there could be pockets of life, perhaps deep below the surface. Small oases protected from the deadly radiation. He pulled up another slide. Again nothing. He had spent the entire morning preparing the rack of slides in front of him.

With a sigh, he carefully removed the slide and filed it with the others he had examined. He vaguely recalled that Carter had said something about lunch, then realized he was hungry.

He was the last to enter the galley. There were five men altogether, the four astronauts chosen to go to Mars and Jack Robbins, a space-station specialist, who had been aboard the Unity several months prior to the astronauts’ arrival. His primary responsibility was to oversee preparations for the Mars trip.

Having pulled up the daily assignments on the main screen, Nelson commenced his review of the morning’s activities while they ate. His voice was sharp and clear, and sounded as if he were giving commands. He listened to Endicott’s report on the medical facility and Brunnet’s account of the Martian rocks, then looked at Carter and pointed with his free hand at the final item on the screen.

Carter responded to the look. “Performed an exterior check of the propulsion stage this morning. The propellant lines outside the truss and both the propellant and the oxidizer manifolds checked out. I still want to take a closer look at the main pump assembly; otherwise, everything appears to be in order.”

“Any questions about the afternoon assignments?” Nelson asked as he pulled up the next screen.

Carter cleared his throat. “Says here, you and I are to run out to the co-orbital platform to complete the electrical maintenance check on the Liberty. It also says fully suited. Why the formality?”

“A routine computer check detected a possible pressure leak. We suspect it’s just a bug in the software. Jack here is checking on it. If our hunch is correct, we should be able to do shirt-sleeves by tomorrow afternoon.”

Carter grimaced at the prospect of a fully suited maintenance check, then tossed back his head and gobbled down a naked slice of corned beef. When the meal was done, conversation turned to the Russians.

“They should be arriving at thirteen hundred hours Tuesday,” Nelson confirmed.

“Been a while since I’ve seen that ol’ son of a bitch Dmitri,” Carter said with a smile that revealed his friendship for his ex-rival. Colonel Dmitri “Dima” Fyodorovich Komarov was the mission commander for the Russian-led team. Prior to becoming a cosmonaut, he had been, like Carter, a test pilot and had gone head-to-head with Carter in establishing many of his records. He had attended the Furuze Military Academy, where, again like Carter, he had graduated with an engineering degree in aeronautics. “He didn’t want this to be a joint mission, you know. He was hoping, like President Kerimov, to do it alone.”

“Yes,” Nelson confirmed. “I’ve heard that the backroom politics at the Kremlin got quite ugly. Kerimov was threatening to fire the entire Russian Space Agency. At first, he wouldn’t even consider a joint mission. He still wanted to demonstrate the greatness of the New Republic by reaching Mars first. But he had lost a lot of credibility with the Volnost disaster. Then there was the tape of the late Commander Titov telling his wife that a joint mission was the safest way to proceed.”

“Did they ever learn how the press got the tape?” Brunnet asked.

“Not that I know of. Some say that Valentina, his wife, sneaked it out. Others say it was Colonel Schebalin’s doing— that he didn’t want another disaster on his hands. Kerimov had a more serious problem though. The New Republic simply didn’t have the means to put together another mission in time to beat us. Kerimov’s only viable option was to accept our offer of a joint mission. He was lucky to score a draw.”

“I hear Dmitri’s cheating on his wife,” Carter said, returning to his original subject. “Why she puts up with the son of a bitch is beyond me.”

“I suspect that Tatiana will present an interesting challenge,” Endicott said.

Major Tatiana Sergeievna Pavlova was the only female selected to go to Mars. She was attractive and full-figured, and she would be aboard the Unity within three days’ time. Despite her outstanding scientific qualifications, it was rumored that the Russians had selected her so they could say they had put the first woman on another planet. She was married to Vladimir Pavlov, who would pilot the Russian-led ship, the Druzhba, to Mars. They had met during a training exercise and had married shortly afterward. The marriage had made her the obvious choice for the female slot of the Mars mission, and some people suspected it was the reason she had married Vladimir.

“They should have never included a woman,” Endicott said. “The potential complications introduced by sexual relationships between crew members could prove detrimental.”

“She is married,” Nelson said.

“That only makes it worse.” Carter was chewing a dried peach. “The Druzhba is only so big. By the end of two years the men will be at each other’s throats trying to get into her pants. Except for her husband. He’ll be at their throats trying to keep them out.”

Nelson interrupted the discussion by glancing at his watch and declaring in a loud voice that lunch was over.

“Sokop, this is Unity, initiate roll maneuver,” Carter instructed. “Twenty-five meters and closing.”

“Initiating fourteen-point-two-degree roll,” came the response over the intercom in a thick Russian accent. It belonged to the pilot of the Russian Space Shuttle Sokop. The Sokop was making its approach for a soft dock with the space station.

“Sokop, you’re coming in high. Correct pitch by zero-point-three degrees.”

“Correcting pitch.”

“Sokop, hold your position at seventeen meters,” Carter said.

“Holding position.”

“Extending the MSC arm,” Carter announced. “Prepare for soft dock.”

A long, robotic manipulator arm slowly unfolded from the Mobile Service Center of the space station and reached out to snag the Russian shuttle. The metallic appendage was capable of handling a two-hundred-thousand-pound load. Television cameras served as the eyes for the arm and were located at the elbow and wrist joints. At the far end of the arm was the capture mechanism, a hollow tube that resembled a fingerless stump, inside of which were three wires that crossed to form a triangle. When a grapple was placed inside the stump, a ring attached to the wires would rotate, shrinking the triangle until the wires were tightly wrapped around the grapple.

Carter maneuvered the arm with a joysticklike control. The control was connected to a panel cluttered with an assortment of dials and switches. When turned, the dial marked JOINT

would activate a different section of the arm, which could then be manipulated through the joystick. Carter viewed the two monitors to his right as he carefully extended the mechanical arm toward the Russian craft. He had practiced the soft-docking maneuvers in the simulator the day before. This was his first actual docking, and, as far as he could determine, there was no detectable difference from the simulator.

When the robotic arm was within two meters of the Russian shuttle, Carter stopped its forward motion. He activated the wrist joint. The capture mechanism swung back and forth, allowing the camera mounted on the mechanism to scan the hull. Carter located the grapple and slowly moved the arm forward. He stopped chewing his gum as the two came in contact. Because of the enormous mass involved, the slightest miscalculation could severely damage the robotic arm.

“The grapple is secured,” Carter said. “Commencing approach.”

He adjusted the sensitivity of the joystick and slowly pulled it back. At first the movement was imperceptible. But then, after a few seconds, the two ships began to visibly close. The robotic arm brought the Russian shuttle to within a meter of the space station.

“Prepare for docking,” Carter said, and resumed chewing his gum.

The Russians extended the cylindrical docking adaptor, through which the cosmonauts would crawl to reach the space station, and mated it to the adaptor on the Unity. Neither adaptor was male or female. The sexless coupling had evolved from the universal docking mechanism introduced in the mid-seventies during a joint mission between the Soviet Union and the United States, when both nations mutually realized that neither wanted to be identified with the receiving end. The delicate issue was skirted as the obvious benefits of a universal mechanism became apparent. Any ship could dock with any other ship without the complications of various adaptors.

Colonel Tom Nelson was standing at the portal waiting to greet the first cosmonaut through. The other astronauts were floating behind him, peering over his shoulder. The large smile of Colonel Dmitri Fyodorovich Komarov and his extended hand appeared at the portal.

“Good to see you again, my friends,” Komarov said, grinning, as he pulled his large frame through the adaptor.

“Greetings, Colonel Komarov,” Nelson said. “I believe you have met everyone, except perhaps Jack Robbins here.”

“It is good to meet you in person,” Komarov said, and then took Jack’s hand and shook it heartily.

“Indeed an honor,” Jack replied.

Komarov released the hand, then walked past Robbins and wrapped his arms around Carter in a large bear hug.

“How’s my old comrade doing?” Komarov asked in a loud and booming voice.

“It’s been a while, Dmitri.”

“We must talk later,” Komarov said, holding Carter at arm’s length. “I am much interested in hearing of the X-51.”

“It would be my pleasure,” Carter responded, masking his uneasiness at being approached so suddenly and so forwardly on such a sensitive matter. Much of the information he could relate regarding the plane was still classified. But this was Komarov, his Russian counterpart, one of the few men Carter truly admired. He would talk with him, but he would be cautious. “We have much to talk about.”

Major Vladimir Mikelovich Pavlov was the next to emerge; his smile reserved, almost strained. He was noticeably younger and much more fit than Komarov. Unlike his commander, he had not taken to drinking vodka or smoking cigars on a regular basis. After nodding politely, he turned to lend his wife a hand. Major Tatiana Sergeievna Pavlova—Tanya—was even more beautiful than Carter recalled. She wore no makeup. Her dark hair was straight, with a slight inward curl at the ends. Her eyes, sharp and businesslike, possessed a disconcerting quality, as if she knew the sort of thoughts a man was contemplating as he gazed upon her. With a slight, almost mysterious smile, she nodded gracefully as she entered the room.

Close behind and in sharp contrast was the fourth and final member of the Russian-led crew: Dr. Takashi Satomura. The Japanese had paid the Russians a considerable sum to have him placed on the roster. There had been some controversy over his selection within the Japanese Space Agency because he was not universally liked. But no one had quarreled over his qualifications or abilities. They were exceptional. He possessed doctorates in planetary geology and medicine, master’s degrees in physics, chemistry, and literature, and several bachelor degrees. He had been among the crew of the first Japanese-manned spacecraft and had logged the second highest number of hours in space for a Japanese astronaut. And although there were other men just as qualified in their own way, the quarrels over Satomura stemmed mostly from bad feelings. He was ruthless in backroom politics, and several good men had been pushed aside and even ruined for having been in his way.

The Japanese astronaut was neither young nor physically attractive. His face was streaked with lines caused by years of cigarettes, which he smoked surreptitiously and perpetually gave up cold turkey months prior to the qualifying physical of a mission. As a result of cigarettes and perhaps even more so because of coffee, which he drank by the pot, his teeth were noticeably stained. He told the doctors it was the coffee, and the concentrated amounts of caffeine they found in his blood seem to corroborate his story. When he had fully emerged from the portal, he dipped his head slightly, a compromise to the traditional Japanese bow, and shook the hands of the men present with a formality and precision that induced immediate but guarded respect.

Robbins, with the video camera fixed to his eye, floated off to the side and slightly above the others. The docking module was not designed to hold so many human bodies at one time, complicating Robbins’s ability to maneuver to a good vantage point.

“Welcome to Space Station Unity,” Nelson said. “I am Colonel Tom Nelson, and these are my colleagues. . . .”

As soon as the camera was turned off, Komarov looked around the room, and declared: “There have been some additions since I was here last.”

“Yes, there have,” Nelson responded. “The MSC was modified to accommodate the new arm. And the German GEM II module was installed last month. I will be taking you there shortly.”

“Your fondness for acronyms will be your undoing,” Satomura remarked.

Nelson smiled politely. There was something about Satomura that he didn’t like. “The new arm can handle fifty percent more mass. One hundred and fifty thousand kilograms total.”

“Yes,” Komarov said, touching his surroundings. “The simulator was accurate. And beyond this module lies the life-sciences research laboratory.”

“Quite correct,” Endicott responded. “I spend a large portion of my time there. We are about midway through an embryogenesis study. The Chiroptera order has yielded some interesting results.”

“Chiroptera?” Tanya asked.

“Bats,” Endicott responded politely.

“We, too, have had some interesting results with the Chiroptera,” Satomura said. “The experiments were conducted during our last mission.”

“I have read the preliminary reports,” Endicott replied and was on the verge of giving his opinion of the reports when Nelson interrupted and invited the others to follow him through the portal. They formed a semicircle around Nelson at the far end.

“Has anyone heard of Edward E. Hale?” Nelson did not wait for a response. “In the late eighteen hundreds he described a space station two hundred feet in diameter. The station was made of brick. He called it the brick moon. The inhabitants, he speculated, would communicate with Earth by jumping up and down on the surface of the moon to produce Morse code signals. As you can see, we have come a long way since then.”

“Our Konstantin Tsiolkovsky was, how do you say, more real,” Vladimir said.

“Yes,” Nelson responded. “He also appeared on the scene half a century later. By that time bricks had been determined to be aerodynamically unsound.” They all chuckled at this.

“Very amusing,” Colonel Dmitri Komarov said. “I am pleased to see we have progressed beyond their early designs.”

“I agree wholeheartedly,” Nelson replied with a short laugh. “Although, I suspect a hundred years from now this station will seem as primitive as a brick moon.”

“A hundred years from now,” Komarov said in a thick Russian accent, “our great-grandchildren will read about us in history books. We are the pioneers of the solar system. Our names will live forever.”

They knew what he said was true. Decades would pass, centuries, even millennia, and their names would survive. In a couple of hundred years the discovery of America would dwindle in comparison to their feat. And though they felt proud of this, it did not seem entirely justified to them. Their role was fundamentally different from that of many of the earlier explorers. Christopher Columbus was the driving force behind his mission; they were not. Their part did not go too far beyond that of passengers. The American engineers had chosen a monkey to be the very first astronaut, and the monkey had performed admirably. The engineers preferred to consider the astronaut as a redundant component, a backup in case the automated systems failed. But it would not go down in history that way.
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