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Chapter 1The Gianicolo Line
The brass levelling screws of the Leica TS16 stung Andrea Vandi’s fingertips. He had left his gloves in the van, where they generally stayed during instrument setup. He wanted to feel the pressure on the screws, even if it meant warming his hands under his arms afterwards.
Piazza Garibaldi was wet from an overnight mist. A municipal cleaning vehicle worked its way around the monument while, beyond the parapet, Rome emerged in roofs, television aerials and pale domes. St Peter’s stood to the north-west. Andrea’s target lay higher and slightly north of it: a sixty-two-millimetre monitoring prism on the Torre dei Venti, visible through a narrow corridor between buildings.
The control receiver had held its fixed solution for eleven minutes. Andrea settled the TS16, sighted the sixty-two-millimetre prism and ran twelve observations, reversing face halfway through. The line was 1,612.074 metres long. Its three-tenths-of-a-millimetre residual lay comfortably inside the set’s repeatability.
He checked the atmospheric inputs against his independent calculation and saved the epoch. It was 06:36. Five minutes until the first formal set; time enough to fetch the gloves, if he had been willing to leave the instrument.
The Officium had requested three dawn epochs on the Gianicolo line as part of his six-month technical commission. During the three months since San Giuliano, he had become accustomed to requests that specified the measurement more precisely than the reason for taking it. He had stopped trying to extract an explanation from the person delivering the equipment order. Correnti generally told him more once there was a result to discuss.
At 06:41 the controller chimed. Andrea centred the target and ran the set again.
The adjusted distance was 1,612.078 metres.
He bent closer to the screen. The residual stood at +0.0038 m, with epoch repeatability of ±0.0005 m. Across sixteen hundred metres, a poorly handled atmospheric correction could readily produce a discrepancy of that size. He checked the inputs against his notebook, then examined the tripod feet, forced-centring plate and prism lock. Everything remained as he had left it.
Another twelve observations returned the same displacement. Repeatability stayed below six-tenths of a millimetre. Andrea kept the line under observation for seventy seconds, at which point the distance returned to 1,612.074 metres and the adjusted residual fell to +0.0004 m.
He looked across the river. From here, the tower was a small patch of stone among buildings already acquiring the colour of morning. Nothing moved that he could see.
The trace on the controller had a flat top. An atmospheric error would usually wander; settling would leave the instrument somewhere new.
This had stepped outward, held and returned. He saved the raw observations before touching anything else.
He entered the seventy-second step in his field book with the date, 22 October 2026, the local offset UTC+2 and the verified instrument and control status. Beneath it he left a space for an explanation.
He paused over the time. At approximately six, while waiting for the receiver solution to stabilise, he had taken a loose preliminary observation. It had appeared slightly long. A delivery vehicle had been passing below the terrace and he had attributed the result to exhaust haze.
The observation was still in the controller history, timed at 06:00. It was too weak to claim as an event. If it belonged to the same sequence, however, the interval was forty-one minutes, putting a third occurrence at 07:22.
Andrea wrote the time with a question mark beside it and stayed at the instrument.
Traffic gathered below the hill. A runner crossed the piazza twice; two tourists stopped at the parapet and photographed the city without noticing the tripod five metres away. His epochs at 06:55 and 07:10 were nominal.
At 07:21:30 his phone rang. Correnti’s name appeared on the screen.
“Vandi.”
“Are you still on the Gianicolo? With the instrument running?”
“I’m waiting for another set. What do you need?”
“Measure your line.”
Andrea checked the time: 07:21:43. “In seventeen seconds.”
Correnti went quiet. Behind him Andrea could hear voices and the low hum of machinery. He rested the phone against the instrument case and centred the prism.
At 07:22:00 he started the set. The first results clustered between +3.7 and +3.8 millimetres. After face reversal, the adjusted result settled at +0.0038 m, with repeatability of ±0.5 mm.
He picked up the phone.
“Three point eight millimetres. Second monitored cycle. If it follows the last one, it will hold for seventy seconds. How do you know that from your desk?”
“I’m beneath the Belvedere, with Dr Sforza.”
“Who is Dr Sforza?”
“Someone I need you to meet.”
The residual held. Andrea watched the timer rather than the city.
“Marcello, you rang before it happened.”
Correnti exhaled. “At six fifty-nine, a system down here issued a forecast for your baseline. It gave seven twenty-two as the epoch, a displacement range that includes three point eight millimetres, and a duration of about seventy seconds.”
“Read me the range.”
“I’ll give you the sheet. I don’t want to paraphrase any more of it.”
At 07:23:10 the displacement disappeared. The distance returned to 1,612.074 metres. Andrea checked the controller clock against his watch, then wrote down the time Correnti had given him.
“Six fifty-nine. Twenty-three minutes before the measurement.”
“That’s when it was issued.”
Andrea had intended to repeat the setup, perhaps move to another station. He looked at the note he had made before the call, the question mark beside 07:22. Correnti had no way of seeing it.
A sheet of paper shifted at the other end of the line.
“Pack the instrument, Andrea. You need to see this machine.”
Chapter 2The Seven Files
By eight twenty-five, Andrea had crossed the Porta Sant’Anna twice. On the first attempt, a security officer had required a separate declaration for the GNSS receiver because it constituted communications equipment. On the second, the same officer watched him return for the field book he had left in the tripod bag.
“Forgot something?”
“My measurements.”
The officer looked at the hard cases. Andrea held up the notebook, received a weary nod and was waved through.
The corridors towards the Torre dei Venti were filling with clerical staff, museum technicians and guards changing shift. Two priests argued quietly in German beside a vending machine. A man in a cassock edged past Andrea carrying six boxes of toner, his chin pressed to the top one. Andrea stood aside to let him through, glad he had left the cases where security had told him to put them.
Correnti waited outside the restricted lift beneath the tower. His grey hair had been pushed back unevenly, and a pale line of ash marked his cassock beneath one pocket.
“You took your time.”
“I had to declare the receiver. Apparently it communicates.”
“So do cardinals. No one inventories them.” Correnti pressed his thumb to the reader and ushered Andrea into the lift. He selected the second floor.
“I thought we were going down.”
“Dr Sforza wants you to read something first.”
“You told me to pack up and come to see her.”
“I know what I told you.” Correnti watched the floor indicator. “She was quite specific about the order.”
The doors opened onto a barrel-vaulted corridor with high windows facing the Cortile del Belvedere. Correnti led him past two locked archive rooms to the mezzanine workspace he had occupied since San Giuliano. Beneath the brass plate for Technical Review and Compliance, a strip of white tape still bore his name.
“That looks permanent,” Andrea said.
“It was cheaper than engraving.”
Seven archive boxes covered much of the floor. Father Mario Castaldi knelt between them, connecting a portable tape reader to the workstation through three conversion boxes. He had taken off his clerical jacket and rolled up his sleeves.
“Mind the grey cable,” he said. “I’ve spent an hour getting that to recognise the drive.”
Andrea stepped over it and put his notebook on the steel desk. The two filing cabinets, the map of central Italy and the tangle of electrical adapters were familiar. The archive boxes were new.
“Perri’s seven files?”
Correnti handed him a folded list. “Six sites. The seventh entry is a different kind of record.”
Andrea read the names: Cluny, Toledo, Assisi, Cologne, Mariazell and Saint-Maurice. Each had a Latin designation beside its modern one. The final entry read SERIES PRAEDICTIVA — RESTRICTED.
“Predictive Series. Is that what you were standing beside this morning?”
“Sforza will explain it.”
Andrea left a finger on the list. “You said Perri altered seven summaries. Did he change any raw measurements?”
“According to the disciplinary report—”
“I’m asking whether anyone found an altered angle, distance or coordinate.”
Correnti reached for the cheroot in his pocket, remembered the room and let it go. “No one has proved that he did. The allegation concerns the derived operational summaries. I want to know how much of what we’ve been told about these sites survives a comparison with the originals.”
“And Perri’s explanation?”
“He refused to provide one for the review.”
Correnti’s phone vibrated. He checked it and went into the corridor to answer. Through the glass, Andrea saw him turn his back to the door.
Mario tested the tape reader. Its motor started, then steadied.
“He does leave you with the easy questions,” he said.
Andrea opened the Cluny box. Original field books lay beside folded traverse sheets, photographic negatives and fan-fold printouts. Two magnetic tapes remained sealed in anti-static bags. He set a blue folder marked NORMALIZZAZIONE on the desk and opened the executive summary to its chronology.
11 APR 1998 08:00 — Catechon alert issued 09:30 — Local strain confirmed 11:15 — Field intervention authorised 16:40 — Residual returned within tolerance STATUS: SUCCESSFUL CONTAINMENT The raw field log carried three technicians’ signatures. Andrea checked the instrument serial numbers, prism constants and control-point IDs, then unfolded the logger printout stapled behind it. At 09:30 the residual was 0.6 millimetres. It stayed within the ordinary range through the next hour. The first significant departure appeared at 11:47, when it reached 4.9 millimetres.
He put a clean sheet beneath the printout to hold it open.
“Mario, can you find the intervention log for Cluny in ninety-eight? I need transport as well as containment.”
Mario wheeled his chair across and searched the scanned index. A personnel movement sheet appeared on the screen.
“Vehicle left Autun at ten fifty-six. Arrival eleven thirty-one; site access eleven thirty-eight.” He scrolled lower. “Anchor sequence started at eleven forty-two.”
Andrea brought the logger sheet beside the monitor. Five minutes separated the start of the anchor sequence from the first significant residual.
Mario read the summary on the desk. “They’ve put confirmation more than two hours before that.”
“That’s what I want to check.”
Andrea lifted the logger towards the window. The ink had faded unevenly, but the print sequence was continuous. There were no cuts, pasted strips or overwritten digits. In the blue folder, a shorter worksheet in Perri’s hand supplied the four markers used by the summary. Beside CONFIRMATION he had written 09:30 without a correction or qualification.
Mario reached for the next box. “Toledo is mostly electronic. I can get the export while you finish that.”
The 2004 file combined total-station observations stored on optical disk with records from a permanent plumb-line array beneath a sixteenth-century sacristy. They spent twenty-three minutes reconstructing its sequence. Catechon had warned at 14:05. The containment team reached the site at 16:22 and made a local anchor adjustment at 16:41. The first significant horizontal residual appeared at 16:57.
The official summary claimed that physical divergence had been confirmed at 15:10.
“Sixteen minutes after the adjustment,” Mario said, looking between the records. “And the report puts it before the team arrived.”
Andrea entered both times in his notebook. “Keep the operations sheet with the observations. I don’t want us reconstructing this from the summary again.”
At Assisi, the sequence changed. A warning at 03:12 preceded the physical residual at 03:41, and the containment team did not arrive until 05:20. Andrea wrote AUTONOMOUS beside the site name.
“That one supports them,” Mario said.
“It supports a forecast followed by strain before intervention. We still need to know what went into the forecast.”
“I wasn’t proposing we canonise the machine.” Mario pulled the Cologne file towards himself. “But if you’re going to write down the cases against it, write that one down as carefully.”
Andrea looked up. Mario kept a hand on the box.
“I have,” Andrea said, and turned the notebook so he could see.
The Cologne summary placed a classified angular deviation six hours after the alert and intervention the following day. Mario marked both timings for comparison with the fuller operations record. Andrea put the case provisionally in the autonomous group, without accepting the summary as the complete chronology. Mariazell was harder to classify: eighteen hours of oscillation after a containment adjustment, six hours of worsening, then stability. Andrea marked it INDETERMINATE.
By midday the office was warm. Mario returned with two coffees and found Andrea spreading the Swiss records across the only clear corner of the desk.
“I checked downstairs,” Mario said, setting down a cup. “Your thermos is still on the Gianicolo.”
Andrea tried the coffee. It tasted of hot plastic.
“That explains why you bought this.”
“You can go back for it when we’ve finished.”
The Saint-Maurice box bore a Swiss customs seal from 2019. Its contents were unusually well ordered: field sheets stored chronologically, sensor logs indexed by instrument, photographs labelled and calibration certificates attached. The principal monitoring series came from a subterranean strain array, supported by quartz sensors, a laser baseline and local control monuments.
Andrea read the summary for 12 September 2018. Catechon’s instability index had exceeded 0.70 at 07:15; physical strain had been confirmed at 08:40; containment had begun at 10:00. By 18:20, strain was reported below the intervention threshold.
He opened the sensor log. Nothing significant appeared at 08:40. The readings remained ordinary at nine and ten, and were still within noise at 10:12. There was a slight rise at 10:30, clear compression at 10:46 and a higher value at 10:51. The threshold was exceeded at 11:02.
The operations sheet placed the first Class II anchor correction at 10:32. Clear compression followed fourteen minutes later.
Mario sat opposite him and read the sheets for himself. Andrea waited until he had finished.
“We need to keep that,” Mario said, touching the summary’s metadata page. Perri’s initials stood beside the handwritten timestamp fields. “As well as these. Someone put the earlier time there, and he signed it.”
“I’m keeping all of it.”
“You’ve been looking at the raw logs as though leaving them intact makes the rest less serious.”
Andrea moved the summary back between them. He had been thinking precisely that: a man trying to conceal what happened would surely have destroyed the records that contradicted his account. He could hear how little comfort that would offer anyone required to act on the summary.
“It doesn’t,” he said. “I want to know why he preserved enough to expose himself.”
“Then we’ll have to ask him.”
Andrea brought Cluny and Toledo back across the desk. In each case the instrument files, calibration records and operational logs remained available. The executive chronology alone had been reordered. Whatever Perri intended, a reader relying on those summaries would believe that the Office had intervened in response to a confirmed physical change.
He opened the disciplinary report. Father Augusto Perri, former records officer: unauthorised modification of derived operational summaries, failure to maintain institutional chronology, refusal to disclose his rationale. Archive access suspended; administrative review pending. There was no allegation that he had corrupted primary observations.
“They’ve worded this carefully,” Andrea said.
Mario glanced at the report. “They know what they can prove.”
Bells sounded beyond the courtyard. Andrea put the report beside the three disputed chronologies and turned towards the last box.
It was black, with a red stripe across the lid. No place name or date span appeared beneath SERIES PRAEDICTIVA. The access class was CATECHON.
Inside, a white envelope had been fixed to the base. Apart from the cardboard insert, it was the only thing there. Andrea took it out and broke the seal beneath his typed name.
RAW SERIES NOT HELD IN ARCHIVE. DERIVED SERIES MAY NOT BE AUDITED WITHOUT MODEL ACCESS. REPORT TO UFFICIO STATISTICO E PREVISIONALE — BELVEDERE LEVEL -2.
Mario read over his shoulder. “She could have saved us opening the box.”
Andrea folded the sheet. He had spent the morning expecting a seventh set of observations. Sforza had left him an instruction to come and inspect the thing that produced the summaries.
Mario brought the six files across in order. They entered the times together, leaving Mariazell unresolved. In three cases intervention came first; in two, strain did. Every summary called the outcome a successful prediction.
Mario kept a finger on Cluny. “They might still have prevented something worse.”
“They might,” Andrea said. He moved the summary out from under the original sheet. “This doesn’t tell us.”
The grey internal telephone rang. It had sat unused on his desk for three months. Mario shifted a folder off the cord while Andrea picked up.
“Vandi.”
“Dr Vandi. Elena Sforza.” Her voice was low and unhurried. Behind it he heard the machinery from Correnti’s call.
“I have your instruction sheet. You could have sent it upstairs with Marcello.”
“I wanted you to read the files first. Have you finished?”
He looked at Mario, still holding the disputed Saint-Maurice summary.
“Your summaries have a causality problem.”
She let the statement stand for a moment.
“Bring your notebook.”
At the far end of the corridor, a lock disengaged.
Chapter 3Catechon
Mario looked towards the mechanical clack from the corridor.
“That was theatrical.”
“A hidden staircase would have been theatrical.” Andrea put down the receiver and took his notebook. Above the door at the far end, a green lamp had come on. The panel stood a few centimetres open.
Mario checked that the tape reader had stopped and followed him.
Beyond the door, a concrete stairwell descended beneath the Belvedere complex. Plaster gave way to exposed conduit and fluorescent fittings. Andrea counted twenty-six steps to a steel door, where a young Swiss Guard sat with a tablet at a small desk.
“Dr Vandi only,” the guard said, checking Andrea’s temporary credential. “Father Castaldi is not authorised.”
Mario stopped beside the desk. “I’ll be upstairs with the records. If anyone asks for them, they can sign for them.”
The guard handed the credential back without comment.
“If she kills you, I’ll alter the chronology,” Mario added.
“Preserve the raw record.”
The steel door opened onto a current of dry, conditioned air. Andrea recognised the smell of a university machine room: heated dust, plastic insulation and old circuit boards beneath the filtration.
A woman waited inside, a paper folder tucked under one arm. She wore charcoal trousers and a white shirt, with a narrow steel watch her only visible jewellery. Her dark hair ended bluntly at the jaw.
“Dr Vandi. Elena Sforza.”
“Andrea is sufficient.”
She shook his hand, then glanced past him at Mario before the door closed.
“Father Castaldi can keep the originals upstairs. I won’t need them brought down.”
She led him beneath brick vaulting crowded with modern cable trays. Fireproof glass separated the corridor from equipment rooms. Andrea saw black server racks, steel cabinets with analogue meters and a row of DEC VAX cabinets whose faded labels he remembered from his university years. He slowed beside the glass.
“Those are still powered?”
“Some of them.” Sforza came back a pace. “We keep them for historical runs. Specific preprocessing routines from the eighties and nineties don’t reproduce perfectly under emulation. If an old forecast matters, I want to reconstruct what the original system saw.”
“You’re not running current forecasts on them?”
“No. Though persuading the Office to retain equipment that wasn’t in production took some effort.”
He looked at the dark windows of the tape drives. It was an expensive way to preserve a question, and a useful one.
The principal room held twelve workstations in two rows. Three analysts occupied them. One followed a column of numbers on a monochrome terminal with a pencil; another had plots spread across two monitors; the third was feeding paper into an impact printer. Server cabinets filled the far wall. Green-bar paper lay along a steel table in the centre.
Sforza put her folder beside it and pulled out a chair.
“Correnti called it a machine. Catechon is the whole forecasting process, including what enters it and how we prepare the inputs. You’ll need to see those parts as well as the output.”
Andrea remained standing. “Start with what it said about my line.”
She turned a graph towards him. Its horizontal axis ran from 04:00 to 09:00, its vertical axis in millimetres. A marker at 06:59 separated the observations available at issue from the forecast beyond them. Near 07:22, a central line rose to +3.6 mm, enclosed by a band extending from just above 3.1 to about 4.2. The expected duration was 68–76 seconds.
Andrea sat down and put his field book beside the sheet.
“Marcello gave me three point eight after I told him the measurement.”
“The observation falls inside the band. It isn’t the centre of the forecast.” Sforza let him compare the times. “I’d rather you used this than his description of it.”
“What data went in?”
“Your instrument wasn’t connected to the system.”
“That rules out one source. I’m asking for the others.”
She drew the graph back far enough to uncover a larger printout. The six site codes from the boxes upstairs ran beside timestamps, numerical ranges and confidence intervals. A seventh column was labelled PS-CORE. On a terminal she opened a network diagram linking Rome with Cluny, Toledo, Assisi, Cologne, Mariazell and Saint-Maurice. Some lines were solid, others dotted, and values updated at irregular intervals.
“Physical observations are one family of inputs,” she said. “We also use historical correspondence, institutional activity and external structural state. That last category includes political agreements, administrative boundaries, population movement, infrastructure and ecclesiastical jurisdiction. Financial systems enter some classes.”
Andrea moved his chair closer to the terminal. “How many variables?”
“More than tens of thousands, before selection.”
“Then you could find a correlation with almost anything happening in Europe.”
“If we allowed all of them into every forecast, certainly. Selection is constrained by correspondence classes defined from the historical record. Most variables never reach the forecasting layer.”
“Who defines those classes?”
“The Office.” She rested a hand on the desk. “I’m aware of what that permits us to overlook.”
He studied the network diagram. The lines made the classification look more physical than it was. He would need the original definitions before he could judge the relationships they represented.
“Upstairs, the summaries imply that a forecast identifies a physical cause.”
Sforza’s hand came off the desk. “Those are Continuity summaries. My staff supply outputs; other people interpret them.”
“Perri among them. Did you know he’d changed the chronologies?”
“I knew some had been modified. I didn’t tell you which.”
Andrea glanced towards the sealed door. “You had me spend the morning finding a discrepancy you already knew about.”
“I needed an audit that didn’t begin with my account of what was wrong.”
He could see the reason for that. He could also remember Correnti telling him to pack the instrument because he needed to see the machine.
“Next time, tell me it’s an unbriefed audit. I don’t need you to supply the answer.”
“Would you have set aside what Correnti had already told you?”
“We won’t know. You didn’t give me the choice.”
For a moment she watched him without answering. Then she turned to the nearest analyst and asked for the historical validation sets.
The man moved aside, leaving the keyboard to her. She opened BAVARIA / 1994. A monastic complex north of Regensburg had been monitored with a Wild DI2002 EDM tied initially to a T2000 station, a meteorological channel and two quartz tiltmeters. The baseline was 846 metres. Andrea followed a gradual rise in the residuals, less than a millimetre a week at first. A Catechon warning preceded the crossing of the local intervention threshold by seventeen days.
At the containment marker the signal flattened, then reversed. The subsequent record remained within envelope for twenty-two years.
“That site is closed now,” Sforza said. “For monitoring purposes.”
Andrea traced the part of the curve before intervention. “You had a measured trend as well as a warning.”
“Which is why I keep this case in the validation set.”
She opened Toledo next. He recognised the sequence he and Mario had reconstructed.
“Here the intervention precedes the significant residual,” he said. “You can’t assess it in the same way.”
“I don’t. But people reading the reports want an overall performance figure.”
“And you give them one.”
“I give them qualifications too. They travel less well.” She brought up Cologne, then Assisi. In each, strain appeared before the containment team arrived. Mariazell remained ambiguous. Saint-Maurice showed the sequence that had stopped him upstairs.
Andrea looked back towards the Bavarian plot. “Why retain one forecasting model for cases that may have different mechanisms?”
Sforza opened the architecture view. Dozens of model families filled the screen: linear and autoregressive systems, state-space models, Bayesian structures and a branch that appeared to use a hidden Markov process. Weights changed by site class and other conditions. He leaned forward to read the labels.
“An ensemble.”
“With dynamic weighting. You can inspect the selection rules.”
He had been hoping to find a crude fit dressed in institutional authority. There was enough care here to make that hope embarrassing. The mathematics might still serve a mistaken description of the world, but he would have to do more than point at Toledo to establish it.
He asked to see the preprocessing for Bavaria.
The analyst brought up the environmental table. Andrea read through pressure, dry temperature, wet-bulb equivalent, reference wavelength, CO₂ correction and vertical gradient. At the refractivity coefficient, 0.2876, he stopped.
“Which instrument profile supplied that value?”
“Legacy preprocessing table,” Sforza said. She looked at the analyst, who opened the metadata.
The early observations had come from the DI2002. A later subset followed an equipment replacement, but the same refractivity coefficient had been propagated through both.
“You’ve carried the earlier profile across the change,” Andrea said. “Can I have the raw weather observations and the original instrument parameters?”
The analyst retrieved the files. The wavelength and prism constant were available; the pressure calibration certificate took longer to locate. Sforza stood behind Andrea while he recalculated the correction outside Catechon’s pipeline and compared it with the stored values.
Across the longest observations the difference was about seven-tenths of a millimetre. It was small enough to be missed in a general review, but systematic enough to alter the early residual distribution.
“Run the corrected sequence,” Sforza told the analyst. “On a copy. Keep the original fit beside it.”
The server fans changed pitch. Andrea waited with the independent calculation open on the second monitor. When the new fit appeared, its residual sum of squares was lower and its confidence band narrower. Forecast error had decreased.
“Four point one per cent,” Sforza said.
Andrea checked the inputs again. His correction had improved Catechon by 4.1 per cent. He saved the calculation beside the historical run, resisting the urge to check it a third time.
Sforza pulled a chair alongside his. “Will you still audit the assumptions?”
“Yes.”
“Good. I can find errors in my coefficients. I need help with the things we both find convincing.”
“What supported the Gianicolo forecast?” he asked.
She brought back the green-bar sheet. “Small residual activity at four monitored Roman nodes, a historical periodicity pattern, an operational sequence currently running inside the Vatican, and covariance with Mariazell and Saint-Maurice.”
“What operational sequence?”
“I’m not releasing that channel to you yet.”
He opened his notebook. “Then the forecast inputs are only partly available to the auditor.”
“Write that down if you need to.”
He did
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