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Abstract
Your aunt’s birthday card arrives two days early. It has arrived two days early for thirty-one
consecutive years. We argue that this is not a personality trait but an orbit. A birthday
card recurs annually, and a thing that recurs annually is a body with a one-year period:
posting is a launch, the birthday is the point of closest approach, and a sender’s habitual
earliness or lateness is the shape of their orbit. Analysing 1,347 cards exchanged within one
extended family over forty years, we find that card arrivals obey three laws of planetary
flavour, including a harmonic law: the square of a sender’s typical lateness grows as the cube
of their relational distance — the number of steps between sender and recipient in the family
tree — so second cousins are comets. We then prove a sharper and sadder result. Because
the 365.2422-day year never settles into step with the 7-day week, any fixed sending habit
drifts through the weekend the way eclipse seasons drift through the calendar, and exactly-
on-time delivery obeys Pr[on time] ≤ 1

7 + ε — punctuality is an alignment, achievable in
a given year but impossible to sustain. The correct response is not blame but prediction:
a one-page “postal almanac,” built the way Maya astronomers tabulated Venus, forecasts
each sender to within a day at 74%, against 31% for simply trusting people. “Many happy
returns,” we conclude, is not a wish. It is an ephemeris: a table of predicted returns.

1 Introduction
Lateness, in the moral economy of the household, is a failing. The card that arrives on the 14th
for a birthday on the 11th is received as evidence about a person’s heart, filed alongside their
record at funerals and their conduct around the last roast potato. An entire folk jurisprudence

— the raised eyebrow, the “it must have got held up,” the deliberate mention of the date in
October — exists to prosecute it.

This paper argues that the folk jurisprudence has arrested the wrong suspect. Lateness is
not a property of character. It is a property of orbit.

The observation is available to anyone who keeps their envelopes. A birthday card is a
recurrent phenomenon with a period of one year. It departs from the same household each cycle,
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crosses a noisy medium, and reaches its closest approach to the recipient in the neighbourhood
of a fixed date. Astronomy has a complete vocabulary for objects of exactly this kind, and the
vocabulary fits so well that it is embarrassing no one has applied it. The posting of a card is
a launch. The birthday is periapsis, the point on an orbit of closest approach. The card that
lands two days early, every year, without fail, is not sent by a punctual person; it is a body on a
slightly inner orbit, and its regularity is not virtue but gravity. English has even preserved the
correct terminology in plain sight: the traditional greeting does not wish the recipient happiness
in general, but many happy returns — the well-wisher’s hope that the orbit persists.

We make three contributions, in ascending order of consequence.

1. Empirics. From a forty-year archive of family correspondence (Section 3) we extract
per-sender orbital elements — the few numbers that fix the size and shape of an orbit —
and show they are stable, personal, and lawful. Three Laws of Correspondence (Section 4)
summarise the data; the third is a harmonic law relating lateness to relational distance.

2. Theory. We prove that exactly-on-time arrival cannot be sustained by any fixed sending
habit (Section 5). The solar year is incommensurate with the week — it never comes out
to a whole number of weeks — so the weekend precesses, drifting year by year, through
every posting rule; punctuality recurs the way eclipses do — predictably, occasionally, and
never two years running.

3. Application. If on-time cannot be sustained, it can at least be predicted. Section 6
constructs a postal almanac in the style of the Maya Venus tables and shows it forecasts
arrivals to within a day at 74%, more than doubling the accuracy of the baseline strategy
of believing in people.

Throughout, we write τ for a card’s arrival offset in days — negative if early, positive if late,
zero on the day itself.

2 Related Work
The mechanics of recurrent bodies begins with Kepler [1], whose three laws we will shortly and
shamelessly adapt. Kepler had the advantage of planets, which do not sulk, and the disadvantage
of working before the invention of the second-class stamp; the present paper may be read as a
completion of his programme under domestic conditions.

The prediction of a recurrent body without any theory of its motion is older still, and reached
its perfection in Mesoamerica. The Venus table of the Dresden Codex tracks a body that
disappears and returns on a 584-day cycle, correcting its own drift over centuries, using nothing
but accumulated observation and a disciplined page layout [2]. We take the Venus table as our
model instrument in Section 6: it is the definitive proof that naked-eye bookkeeping, sustained
long enough, becomes prophecy. Our contribution is humbler in every respect, since Venus does
not have handwriting.

Within correspondence science proper, prior work has treated the outbound leg only. The
ballistics of the save-the-date, worked out by Postlethwaite [3], established launch-window for-
malism for one-shot announcements but explicitly excluded recurrent traffic. Postmark stratigra-
phy as a dating method is due to Marlow and Quill [4]; seasonal turbulence in second-class mail
was characterised by Okafor-Lindqvist [5], whose “solstice storm” we confirm. The recipient-side
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literature is thinner: only Ferrier [6] has studied the quiet institutional repair by which house-
holds redefine a birthday as a week, a practice we will recognise in Section 5 as station-keeping

— the small corrective burns that hold a satellite where it is supposed to be. The incommensura-
bility of weeks and years has been noted by calendrical theorists [7], with applications hitherto
limited to regret. No prior work, to our knowledge, has asked why grandmothers can predict a
card to the day without tracking numbers. We regard this omission as the central scandal of
the field [8].

3 The Marlow Correspondence Archive
Our data are the birthday cards of one extended family, 1986–2026: 1,347 cards across 61 sender–
recipient pairs with at least eight consecutive years of coverage, preserved — envelopes and all

— by a single archivist, to whom the field owes more than it can repay (see Acknowledgments).
Ninety-two percent of cards retain their envelopes; postmarks are legible on 81% of those.

3.1 Dating the arrivals
Reconstructing when each card arrived is the archaeological core of the study. We proceed in
order of preference:

1. Postmark plus measured transit (71% of cards): the postmark fixes the launch date;
the transit-time kernel — the measured spread of days a card spends in the post, calibrated
in our controlled campaign (below) — carries it to the letterbox.

2. Stamp-denomination bounding (14%): a stamp sold only between two price changes
brackets the card in time exactly as an index fossil brackets a stratum. Combined with
the recipient’s known birthday, this fixes the year in 96% of such cases. We commend the
method to archivists: the price of postage is the tree-ring of the twentieth century.

3. Marginalia (9%): diary cross-references, annotations of the “arrived Tuesday!!” type,
and in one case a wasp pressed between card and envelope, identified to a species whose
flight season settled the month.

4. Unresolvable (6%): excluded.

A 200-card subsample was double-coded by two authors working independently; agreement
was excellent (κ = 0.91), or as excellent as it can be between two people who now hold strong
opinions about a wasp.

3.2 What the arrivals look like
The headline facts are these. The mean arrival offset is +1.8 days — late, but not villainously
— with a median of +1 and a standard deviation of 3.4 days. The distribution is lopsided in
the direction every reader already knows: a card can be arbitrarily late, but there is only so
early the keenest aunt can be (in our data, about three weeks). And the day itself is nearly
empty: exactly-on-time arrivals are 6.6% of the archive (89 of 1,347), which is almost precisely
the rate a card falling at random in a two-week window would achieve. Punctuality, in other
words, occurs at chance. The birthday is the focus of the whole system and the one place cards
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parent, e ≈ 0.06

aunt, e ≈ 0.33

second cousin,
e > 0.6 (comet-class)
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“many happy returns”
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Figure 1: The orbital model of the birthday card. The card recurs with
a one-year period; the birthday sits at one focus of its ellipse. A sender’s
habitual spread of arrivals is the orbit’s eccentricity e; posting is a launch,
and the postal service contributes an unpredictable transit burn.

Postage class Transit (days) SD (days) Orbital reading
First class 1.7 0.9 inner transfer orbit
Second class 3.9 1.6 economy (Hohmann) transfer
Any, December +1.1 var. ×2 the solstice storm
Noise floor (all strategies) — ≥ 0.8 irreducible

Table 1: Transit kernels from the controlled launch campaign (n = 240
cards, 2024–25). The floor of 0.8 days survives every mitigation we at-
tempted, including asking nicely at the counter.

almost never land — our first hint that the geometry is Keplerian (Figure 1), since an ellipse’s
focus is likewise a point of governance, not of residence.

To calibrate the transit leg we ran a controlled launch campaign: 240 cards posted by the
authors to themselves and to twelve consenting households at scheduled offsets during 2024–
25. First-class post behaves as an inner transfer orbit (1.7 ± 0.9 days); second class is the
economy transfer (3.9±1.6 days); December adds +1.1 days and doubles the variance, a seasonal
turbulence we call, after [5], the solstice storm. The campaign’s most important result is negative:
no posting strategy reduced the standard deviation of delivery below 0.8 days. There is a noise
floor in the medium, and it will matter in Section 5.

4 The Laws of Correspondence
Fitting each sender–recipient pair as an orbit — period locked to the solar year, with eccentricity
(how stretched the ellipse is, and so how widely a sender’s arrivals spread) and orientation left
free — yields per-sender elements that are strikingly stable across decades. Parents and partners
are near-circular (e between 0.03 and 0.11), arriving within a day or two with the serenity of
planets. Aunts and uncles occupy a middle band (e from 0.18 to 0.34), often with a stable early
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Figure 2: The Third Law of Correspondence. Each point is a sender–
recipient pair; the line is Equation (1). Second cousins are comets not by
choice but by law.

bias: the archive’s most regular object is an aunt two days early for thirty-one consecutive years,
whom we have flagged in the data as tidally locked. Second cousins and former colleagues are
comet-class (e > 0.6); the archive’s record is a card 47 days late bearing a postmark from a town
no member of the family has ever visited. The data organise themselves into three laws.

Law 1 (Ellipses). Cards travel on ellipses with the birthday at one focus: arrivals cluster around
the day and almost never on it.

Law 2 (Equal sentiment in equal time). A card sweeps out constant sentiment: message length
grows with lateness (roughly 14 words per day in our archive, r = 0.61), so the guilt of the
delayed correspondent, integrated over the delay, is conserved.

Law 3 (Harmonic law). The square of a sender’s typical lateness grows as the cube of their
relational distance:

⟨τ2⟩ = K d3, K = 0.41 day2 per step3. (1)

Here d counts steps in the family graph: partner or parent 1, sibling 2, aunt or grandparent 3,
cousin 4, former colleague 5, your mother’s friend from the pool 6. In words: every step outward
in the family tree does not merely add lateness, it compounds it, on exactly the exponent Kepler
found for the planets. The fit across all 61 pairs is shown in Figure 2 (R2 = 0.93); the tidally
locked aunt is excluded from the fit and shown for reference, as is traditional for moons.

5 The Impossibility of Punctuality
We now explain the empty focus — why 93.4% of cards miss the day — and show that it cannot
be otherwise. The result requires no assumptions about character. It follows from three clocks
that refuse to agree.

Consider a habitual sender: one who follows a fixed rule, such as “post on the Monday
before” or “post on the 12th.” On-time arrival requires the simultaneous alignment of (i) the
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anniversary cycle, the 365.2422-day solar year that fixes the target date; (ii) the weekly cycle,
the 7-day grid of collections and deliveries through which the card must thread; and (iii) the
transit kernel of Table 1, with its irreducible floor of 0.8 days.

The difficulty is that the first two cycles are incommensurate: 365.2422 is not a multiple of
7, and no number of years makes it one. Each year the birthday advances one step through the
week — two after a leap day — so the weekend precesses through every fixed rule. The rule that
lands the card perfectly this year posts it into a Sunday void two years hence. Alignments recur,
but in the lurching rhythm of 5-, 6-, and 11-year gaps (Figure 3) familiar to anyone who has
waited for their birthday to fall on a Saturday again, and the pattern only closes after the full
28-year Gregorian cycle [7]. Punctuality visits a fixed habit the way an eclipse visits a fixed city.
Astronomy’s word for such a fleeting alignment of bodies is a syzygy, and the bound it imposes
is the following.

Theorem 1 (Punctuality is a syzygy). For any fixed sending rule, the long-run frequency of
exactly-on-time delivery satisfies

Pr[τ = 0] ≤ 1
7 + ε(σ), (2)

where σ ≥ 0.8 days is the transit noise and ε(σ) decreases as σ grows. Moreover no fixed rule
achieves on-time delivery in consecutive years infinitely often.

Proof sketch. The weekend phase of the birthday cycles through all seven values with equal
long-run frequency; at most one phase is compatible with any fixed rule landing τ = 0 once
transit is accounted for, giving the 1/7. The transit smear then spreads a one-day target over a
kernel of width at least 0.8 days, and — this is the cruel part — the noise cannot help, because
the on-time window is a single day while the smear is not: ε shrinks as σ grows. Consecutive
on-time years would require the day-of-week step to vanish, which it does only in the fiction
where the year is 364 days long.

In words: being on time is not something a sender is. It is something the calendar occasionally
does to them. The reader is invited to recompute their grievances accordingly.

Corollary 1 (Station-keeping). The only reliably “on-time” senders are those whose recipients
have redefined the birthday as a week. The correction burn is performed at the receiving end.

This is, we believe, the true function of the institution of the birthday week [6]: not indulgence
but orbital maintenance, quietly widening periapsis until the family’s whole fleet fits through it.

6 The Postal Almanac
If punctuality cannot be sustained, it can be predicted — and for this there is a perfect instrument
in the historical record. The Venus table of the Dresden Codex forecast the disappearances and
returns of a body on a 584-day cycle for centuries, correcting its own drift, without any theory
of why Venus moves [2]. Pure disciplined recurrence, tabulated, was enough. A birthday card
is likewise a body that vanishes and returns on a known cycle; it differs from Venus mainly in
volume of handwriting. We therefore built the analogous object: a postal almanac (Table 2),
one line per sender, recording period (fixed), eccentricity, mean offset, and a weekend correction

— everything needed to read off next year’s arrival date.
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Figure 3: Forty years of one birthday precessing through the week. Stars
mark the years a fixed “Monday-before” rule achieved τ = 0. The irregular
gaps are not the sender’s moods; they are the Gregorian calendar’s.

Sender e Mean τ (d) Weekend corr. 2026 forecast
A. (aunt, tidally locked) 0.04 −2.0 +0 2 days early
M. (parent) 0.06 +0.4 +1 if Sun on the day
C. (cousin) 0.41 +3.2 +2 if Sat–Sun 3–5 days late
R. (former colleague) 0.68 +6.9 n/a mid-month, at best
P. (mother’s friend, pool) 0.77 +9.1 n/a card season

Table 2: One page of the postal almanac (anonymised). Read across for
next year’s arrival. The layout follows the Dresden Codex Venus table’s
discipline: one recurrent body per line, corrections accumulated, no theory
required.

We tested the almanac the honest way: prospectively. Using only data through 2024, it
issued day-level forecasts for all 61 pairs’ 2025 cards, sealed in advance (by post, naturally).
The result (Figure 4): 74% of cards arrived within one day of the forecast, against 31% for the
baseline strategy of assuming the card arrives on the birthday. Knowing who your relatives are
outperforms believing in them by a factor of 2.4.

We note with professional humility that this performance merely matches household practice.
Every family contains at least one observer — typically a grandmother — who has been running
this almanac in her head for decades, announcing “that’ll be your aunt’s card” at the sound
of the letterbox two days before any birthday, with naked-eye precision the Maya would have
recognised as collegial [8]. Our contribution is to have written the table down, forty years and
1,347 data points later, and to have found that she was right.
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Figure 4: Prospective test on the 2025 season. “Faith” is the null strategy
of expecting punctuality; the almanac is Table 2 extended to all senders.
Prediction beats hope, as it did for Venus.

7 Discussion and Limitations
One dynasty. The archive covers a single extended family (n = 1 dynasty). Its orbital
constants are unlikely to be universal; K = 0.41 should be recalibrated per family, ideally by
someone else’s grandmother.

Electronic cards. E-cards are outside scope. They constitute a different propulsion system,
with negligible transit time and, in our view, negligible periapsis.

Cold starts. The almanac cannot forecast the first card of a new relationship: with no
epoch data there is no orbit, only hope. Weddings therefore remain unpredictable, a finding
consistent with the wider literature [9].

The couriers. Whether the theory survives contact with services that photograph your
doorstep and narrate the driver’s progress in real time is unknown. Early indications are that
observing the card in transit collapses none of the family’s expectations about it, which we leave
as a difficulty for a companion paper.

The Second Law. Our sentiment-flux measurements rest on word counts and are vulnerable
to senders who write large.

8 Conclusion
We have shown that the birthday card is a celestial body in the strict sense that matters:
recurrent, lawful, and indifferent to blame. Its lateness is an orbital element, stable across
decades; its punctuality is a syzygy, real but unsustainable, recurring on the calendar’s schedule
rather than the heart’s; and its arrival can be forecast to the day by a one-line almanac of
the kind humanity has trusted since before it had postage. The practical recommendation is a
change of metric: stop grading senders on punctuality, which the calendar forbids, and grade
them on predictability, which the archive shows they achieve to a degree that should embarrass
the planets. The correct response to the card that arrives two days late, in the same handwriting,
at the same lag, year after faithful year, is not disappointment. It is the quiet satisfaction of a
confirmed ephemeris — and the traditional greeting, returned to its literal sense: many happy
returns.
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