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摘要 / Abstract

我们提出一种根植于基础物理学的激进自然化伦理学。核心猜想：宇宙展现出一种内在倾向，即

最大化生成性（generativity）。此处的生成性指向持续探索配置空间与产生熵的能力。这种倾向

通过量子振幅加权显现：在路径积分表述中，高生成性分支获得指数级更大的”实在权重”。

We propose a radical naturalization of  ethics grounded in fundamental physics. Our central conjecture: the

universe exhibits an intrinsic tendency toward maximizing generativity, the capacity for sustained configuration

space exploration and entropy production. This tendency manifests through quantum amplitude weighting,

where high-generativity branches receive exponentially greater “reality weight” in the path integral

formulation.

我们说明，标准的道德直觉, 例如反对权力集中、偏好平等、厌恶掠夺等并不仅仅是文化建构，

其也是是从生成性保持原理中必然涌现。通过异质耦合的伊辛模型，我们证明了支配节点结构导

致动力学寂灭（ ），而平等耦合维持广延生成性（ ）。
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We demonstrate that standard moral intuitions, which is opposition to power concentration, preference for

equality, aversion to predation are not cultural constructions but rather emerge necessarily from generativity

preservation principles. Using Ising models with heterogeneous coupling, we prove that dominant node

structures lead to dynamical quenching ( ), while egalitarian coupling maintains extensive generativity (

).

该框架通过部分观测理论解决了不道德行为的悖论：每个主体在有限信息下优化其感知的生成

性，导致与真实全局生成性的系统性异化。因此，道德进步在于通过透明度、多视角聚合与制度

设计来缩小这一认识论鸿沟。

The framework resolves the paradox of  immoral behavior through partial observation theory: each agent

optimizes their perceived generativity under limited information, leading to systematic alienation from true

global generativity. Moral progress thus consists in reducing this epistemic gap through transparency, multi-

perspective aggregation, and institutional design.

我们在神经科学、社会学和政治经济学领域推导出可检验的预测，并提出统一的伦理理论:宇宙生

成性功利主义综合了后果论、义务论与德性伦理。本研究为道德哲学提供了后启蒙时代的基础，

既植根于物理学，又富含规范性，连接了古代东方智慧（生生之谓易，”持续生成即谓之变”）与

现代科学。

We derive testable predictions across neuroscience, sociology, and political economy, and propose a unified

ethical theory, i.e., the Cosmic Generativity Utilitarianism, which synthesizes consequentialism, deontology, and

virtue ethics. This work offers a post-Enlightenment foundation for moral philosophy, grounded in physics

yet normatively rich, connecting ancient Eastern wisdom (生生之谓易 , “continuous generation is called

Change”) with modern science.

1 引言 / Introduction

1.1 道德普遍性的问题 / The Problem of Moral Universality

为何不同文化的人类共享某些伦理直觉？反对无限权力集中，偏好平等，厌恶掠夺。传统答案诉

诸康德意义上的先天道德能力、文化演化或社会契约。我们提出一种植根于动力系统物理学和量

子力学的截然不同的解释。
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Why do humans across cultures share certain ethical intuitions? Opposition to unlimited power

concentration, preference for equality, aversion to predation. Traditional answers invoke either innate moral

faculties in the Kantian sense, cultural evolution, or social contracts. We propose a radically different

explanation rooted in the physics of  dynamical systems and quantum mechanics.

正如一位学者所言，法理学的历史是”正义”在结构与生成、符号与实在之间摆荡的历史。功利主

义将正义简化为可计算的效用。法律实证主义将其局限于程序符合性。概念法学将其等同于法律

符号的逻辑一致性。每种理论都试图将正义锚定在理性结构中，使之稳定可知，但也因此抽空了

生成的生命力。

As one scholar notes, the history of  jurisprudence is a history of  the oscillation of  “justice” between

structure and generation, between the symbolic and the real. Utilitarianism reduces justice to calculable utility.

Legal positivism confines it to procedural conformity. Conceptual jurisprudence equates it with the logical

consistency of  legal symbols. Each seeks to anchor justice in rational structure, stable and knowable, but in

doing so drains it of  generative life.

我们采取不同的路径。与其追问”正义是什么”，不如追问”正义如何显现”。这种从本质到在场、

从存在到生成的转向，开启了一条新的道路。

We take a different approach. Rather than asking “what is justice?”, we ask “how does justice appear?” This

shift from essence to presence, from being to becoming, opens a new path.

1.2 核心论题 / Main Thesis

我们猜想，宇宙具有一种内在倾向，即最大化我们所称的生成性，记作 。这不是古典意义上的

目的论，没有历史迈向的预定终点。相反，这是一种动力学偏向：维持高生成性的配置和过程在

量子力学意义上获得更大的”本体论权重”。这种倾向在多个尺度上显现：物理系统避免热力学寂

灭，生物系统演化复杂性，神经系统编码适应性梯度，社会系统发展维护集体适应性的规范。

We conjecture that the universe possesses an intrinsic tendency toward maximizing what we call generativity,

denoted . This is not teleology in the classical sense, no predetermined endpoint toward which history

moves. Rather, it is a dynamical bias: configurations and processes that maintain high generativity receive

greater “ontological weight” in the quantum mechanical sense. This tendency manifests at multiple scales:

physical systems avoid thermodynamic quenching, biological systems evolve complexity, neural systems

encode fitness gradients, and social systems develop norms that preserve collective adaptability.
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论题展开为四个相互关联的主张。第一，在量子层面，历史不仅由其作用量 加权，也由其生成

性 加权，给出正比于 的振幅。第二，道德直觉是生成性梯度的神经编码，在部分观

测条件下演化以优化 。第三，伦理规范和法律系统是生成性保持原理的符号与制度实现，试图

协调分布式主体朝向维持系统级 的配置。第四，道德判断的多样性和冲突源于观察者依赖的

异化：每个主体只感知全局状态的约化密度矩阵，并优化其局部 估计，这可能偏离真实的全局

值。

The thesis unfolds in four connected claims. First, at the quantum level, histories are weighted not only by

their action S but also by their generativity 𝒢, giving an amplitude proportional to . Second,

moral intuitions are neural encodings of  generativity gradients, evolved to optimize  under conditions of

partial observation. Third, ethical norms and legal systems are symbolic and institutional implementations of

generativity preservation principles, attempting to coordinate distributed agents toward configurations that

maintain system-wide . Fourth, the diversity and conflict in moral judgments arise from observer-

dependent alienation: each agent perceives only a reduced density matrix of  the global state and optimizes

their local -estimate, which may diverge from the true global value.

1.3 文章结构 / Structure of the Paper

第2节建立物理与数学框架，精确定义生成性并通过热力学、统计力学和信息论提供动机。第3节

分析生成性约束下的动力系统，证明支配节点结构导致寂灭，而平等耦合保持广延 。第4节纳入

量子力学，提出生成性加权路径积分，并通过振幅选择和人择推理解决”为何这条演化路径”的问

题。第5节追溯从量子物理到神经编码到伦理规范到法律制度的推导，展示宇宙生成性优化如何

投射到人类道德上。第6节通过部分观测理论处理不道德行为的悖论，证明看似邪恶的行为往往

源于信息约束下的局部理性优化。第7节讨论制度设计、政策预测和技术伦理的实践意涵。第8节

探讨本体论、认识论和道德理论的哲学后果。第9节提出神经科学、社会学、政治学和经济学的

实证预测。第10节承认局限性并规划未来研究方向。

Section 2 establishes the physical and mathematical framework, defining generativity precisely and motivating

it through thermodynamics, statistical mechanics, and information theory. Section 3 analyzes dynamical

systems under generativity constraints, proving that dominant node structures lead to quenching while

egalitarian coupling preserves extensive . Section 4 incorporates quantum mechanics, proposing a

generativity-weighted path integral and resolving the question “why this evolutionary path?” through

amplitude selection and anthropic reasoning. Section 5 traces the derivation from quantum physics to neural
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encoding to ethical norms to legal institutions, showing how cosmic generativity optimization projects onto

human morality. Section 6 addresses the paradox of  immoral behavior through partial observation theory,

demonstrating that what appears as evil often results from locally rational optimization under information

constraints. Section 7 discusses practical implications for institutional design, policy prediction, and

technological ethics. Section 8 explores philosophical ramifications for ontology, epistemology, and moral

theory. Section 9 presents empirical predictions across neuroscience, sociology, political science, and

economics. Section 10 acknowledges limitations and charts future research directions.

2 生成性框架 / The Generativity Framework

2.1 定义生成性 / Defining Generativity

我们从一个精确的定义开始。对于具有状态空间 和配置 上概率分布 的动力系统，生成

性𝒢被定义为捕捉三个方面的复合度量：熵产生率 、可及状态的有效维度 ，以及度量混合速

度的逆遍历时间 。形式上：

We begin with a precise definition. For a dynamical system with state space  and probability distribution

p(σ) over configurations , the generativity  is defined as a composite measure capturing three aspects:

rate of  entropy production , effective dimensionality  of  accessible states, and inverse ergodic time 

measuring mixing speed. Formally:

其 中 $Ṡ_{config} = -∑σ ṗ(σ) log p(σ) D{eff} = log|{σ : p(σ) > ε}|

τ_{erg} 𝒢

Ṡ D_{eff}

τ_{erg}$）的系统。

where $Ṡ_{config} = -∑σ ṗ(σ) log p(σ) D{eff} = log|

{σ : p(σ) > ε}| τ_{erg}

𝒢

Ṡ D_{eff}

τ_{erg}$).

Ω σ ∈ Ω p(σ)

Ṡ Deff

τ −1
erg

Ω

σ ∈ Ω G

Ṡ Deff τ −1
erg

G = Ṡconfig ⋅ Deff ⋅ τ −1
erg

是系统探索配置空间的速率，

是具有非可忽略概率的状态数量的对数， 是系统探索其可及状态空间所需的时间。高

的系统是持续探索新配置（高 ）、具有大可及状态空间（高

）、并能高效导航此空间（低

istherateatwhichthesystemexploresconfigurationspace,

isthelogarithmofthenumberofstateswithnon − negligibleprobability, and

isthetimerequiredforthesystemtoexploreitsaccessiblestatespace.Asystemwithhigh

isonethatcontinuouslyexploresnewconfigurations(high ),hasalargespaceofaccessiblestates(high

), andcannavigatethisspaceefficiently(low
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这一定义统一了几个物理原理。从热力学我们有第二定律， ，规定孤立系统的熵增。我们

的 捕捉这一点，但关注配置熵而非热熵。从统计力学我们继承相空间探索和遍历性的概念。

从信息论我们借用信道容量和香农熵的概念。从复杂性理论我们采用计算表达力和生成多样输出

能力的思想。

This definition unifies several physical principles. From thermodynamics we have the second law, ,

which mandates entropy increase in isolated systems. Our  captures this but focuses on configurational

rather than thermal entropy. From statistical mechanics we inherit the notion of  phase space exploration and

ergodicity. From information theory we borrow the concept of  channel capacity and Shannon entropy. From

complexity theory we take the idea of  computational expressiveness and the ability to generate diverse

outputs.

2.2 物理动机 / Physical Motivation

考虑一个简单例子：一个被限制在盒子一半的气体，相对于可自由膨胀的气体。受限气体具有较

低的 ，因为 被人为限制， 减少。移除隔板后，气体膨胀， 和 都增加，从而提高 。这

不仅仅是热力学熵增，而是一个更普遍的原理：系统倾向于最大化其进一步变化能力的配置。

Consider a simple example: a gas confined to one half  of  a box versus a gas allowed to expand freely. The

confined gas has lower  because  is artificially restricted and  is reduced. Upon removing the partition,

the gas expands, increasing both  and , thus raising . This is not merely thermodynamic entropy

increase but a more general principle: systems tend toward configurations that maximize their capacity for

further change.

在经典力学中，有摩擦的钟摆最终停在最低点，这是零𝒢的配置。相反，受驱振荡器、奇异吸引

子和混沌系统无限期维持非零 。生命本身是典型的高 系统：新陈代谢提供持续能量通量（维持

），演化探索遗传配置空间（扩展 ），适应允许对环境变化的快速响应（降低 ）。

In classical mechanics, a pendulum in friction eventually stops at the lowest point, a configuration of  zero .

In contrast, driven oscillators, strange attractors, and chaotic systems maintain non-zero  indefinitely. Life

itself  is a paradigmatic high-  system: metabolism provides continuous energy flux (maintaining ), evolution

explores genetic configuration space (expanding ), and adaptation allows rapid response to

environmental changes (lowering ).
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关键的是，生成性不同于熵。热力学平衡的最大无序系统具有最大熵但零生成性，因为 。相

反，远离平衡的系统，如对流胞或生命有机体，通过耗散能量维持高 ，从而维持高 。生成性度

量的不是无序状态，而是持续变化的能力。

Crucially, generativity is not the same as entropy. A maximally disordered system at thermodynamic

equilibrium has maximum entropy but zero generativity because . Conversely, a system far from

equilibrium, like a convection cell or a living organism, maintains high  and thus high  by dissipating

energy. Generativity measures not the state of  disorder but the capacity for ongoing change.

2.3 易的原理 / The 易 Principle

我们的框架与古代东方哲学共鸣，特别是《易经》（Book of  Changes）。易字结合了日月的部

首，象征转化与更迭。核心论述”生生之谓易”（sheng sheng zhi wei yi）可译为”持续生成即谓之

变”。这不是随机波动意义上的变化，而是结构化的、自我延续的生成。

Our framework resonates with ancient Eastern philosophy, particularly the I Ching or 易 经  (Book of

Changes). The character 易  combines the radicals for sun and moon, symbolizing transformation and

alternation. The core statement “生生之谓易” (sheng sheng zhi wei yi) can be translated as “continuous

generation is called Change.” This is not change in the sense of  random fluctuation but structured, self-

perpetuating generation.

我们将此形式化为宇宙生成性原理：宇宙展现出朝向最大化长期生成性的配置和动力学的基本倾

向。数学上，这可表达为变分原理：

We formalize this as the Cosmic Generativity Principle: the universe exhibits a fundamental tendency toward

configurations and dynamics that maximize long-term generativity. Mathematically, this can be expressed as a

variational principle:

$$

实在 ∝ ∫_₀^T 𝒢(t) dt \

Reality ∝ ∫_₀^T 𝒢(t) dt

$$

这个积分捕捉了这样的概念：成为实在的、在存在中持续的，是那些随时间维持或增强生成性的

Ṡ = 0

Ṡ G

Ṡ = 0

Ṡ G
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东西。这不是关于最终状态的目的论主张，而是关于过程本身的动力学主张：允许持续生成的配

置被优先实现。

This integral captures the notion that what becomes real, what persists in existence, is that which maintains

or enhances generativity over time. It is not a teleological claim about a final state but a dynamical claim

about the process itself: configurations that allow for continued generation are preferentially realized.

3 动力系统分析 / Dynamical Systems Analysis

3.1 异质耦合的伊辛模型 / Ising Model with Heterogeneous
Coupling

为使生成性原理具体化，我们分析统计力学中的范式模型：伊辛模型。考虑 个自旋 ，

具有成对相互作用：

To make the generativity principle concrete, we analyze a paradigmatic model from statistical mechanics: the

Ising model. Consider  spins  with pairwise interactions:

在标准模型中，所有耦合相等： 。我们推广到可能显著变化的异质耦合 。系统的动力学

遵循Glauber或Metropolis规则，每个自旋以由能量势垒决定的概率翻转。

In the standard model, all couplings are equal: . We generalize to heterogeneous couplings  that

may vary significantly. The system’s dynamics follow Glauber or Metropolis rules, where each spin flips with

probability determined by the energy barrier.

我们的关键问题： 的结构如何影响系统的生成性？我们考虑两种极端情况：支配节点结构和平

等结构。

Our key question: how does the structure of   affect the system’s generativity? We consider two extreme

cases: dominant node structure and egalitarian structure.

3.2 支配节点寂灭 / Dominant Node Quenching

N σᵢ ∈ −1, +1

N σᵢ ∈ −1, +1

H = −∑
⟨i,j⟩

Jijσᵢσⱼ

Jij = J₀ Jij

Jij = J₀ Jij

Jij

Jij
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假设存在节点 ，使得对所有 以及所有不涉及 的配对 ， 。这是一个具有耦合强

得多的中心的星型拓扑。

Suppose there exists a node  such that  for all ₀ and all pairs  not involving . This is a

star topology with a hub of  vastly stronger coupling.

定理1（支配节点寂灭）：若 使得对所有 均匀地有 ，而其他 ，则系统

展现动力学寂灭：遍历时间 ，熵产生率 ，有效维度 。因此， 。

Theorem 1 (Dominant Node Quenching): If   such that  uniformly for all , while

 otherwise, then the system exhibits dynamical quenching: ergodic time , entropy

production rate , and effective dimension . Consequently, .

证明：考虑配置空间 ，共有 个状态。让我们检查哪些状态在动力学下可及。任何配置都

可以用自旋值标记。假设初始时所有自旋都与 对齐，比如对所有 有 。我们称之为

₊。

Proof: Consider the configuration space  with  total states. Let us examine which states are

accessible under the dynamics. Any configuration can be labeled by the spin values. Suppose initially all spins

are aligned with , say  for all . We call this .

现在考虑翻转任何自旋 。能量变化为：

Now consider flipping any spin . The energy change is:

由于初始时 ，且 ，我们有：

Since  initially, and , we have:

翻转概率为：

The flip probability is:

i₀ j ≠ i₀ i₀ (k, l) Ji₀,j ≫ Jkl

i₀ Ji₀,j ≫ Jkl j ≠ i (k, l) i₀

∃i₀ j ≠ i₀ Ji₀,j = J → ∞ Jkl = O(1)

τerg exp(βJN) Ṡ → 0 Deff = O(1) G → 0

∃i₀ Ji₀,j = J → ∞ j ≠ i₀

Jkl = O(1) τerg exp(βJN)

Ṡ → 0 Deff = O(1) G → 0

−1, +1N 2N

i₀ i σᵢ = σi₀ = +1 Ω

−1, +1N 2N

i₀ σᵢ = σi₀ = +1 i Ω₊

k ≠ i₀

k ≠ i₀

ΔEk = 2σk(Jσi₀ +∑
j∈∂k,j≠i₀ Jkjσⱼ)

σk = σi₀ = +1 J ≫ Jkj

σk = σi₀ = +1 J ≫ Jkj

ΔEk ≈ 2J + O(Jkj) ≈ 2J


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$$

w_k = 1/(1 + exp(βΔE_k)) ≈ exp(-2βJ) → 0 当J → ∞ \

w_k = 1/(1 + exp(βΔE_k)) ≈ exp(-2βJ) → 0 as J → ∞

$$

因此，所有非 自旋实际上被冻结在与 的对齐中。要从 转变到相反状态 （所有自旋 ），我

们必须直接翻转 ，或翻转足够多的其他自旋来改变 上的有效场。

Thus all non-  spins are effectively frozen in alignment with . To transition from  to the opposite state 

₋ (all spins ), we must either flip  directly or flip enough other spins to change the effective field on .

翻转i₀需要克服能量势垒：

Flipping  requires overcoming an energy barrier:

转换率为：

with transition rate:

遍历时间，即Ω₊和Ω₋之间转换的时间，为：

The ergodic time, the time to transition between  and , is:

当 且 有限但很大时， 指数发散。系统被困在两个宏观态之一，无法遍历地探索配置空

间。

As  with  finite but large,  diverges exponentially. The system is trapped in one of  two

macrostates and cannot ergodically explore configuration space.

在 内，可能发生小的涨落，但配置概率很快稳定到准平衡。熵产生率 度量概率流的速率，趋

于零，因为系统达到冻结状态。有效维度 计数有可观概率的状态数量。由于只有 （或 ）

中的配置可及， ，与 无关。

i₀ i₀ Ω₊ Ω₋ −1

i₀ i₀

i₀ i₀ Ω₊ Ω

−1 i₀ i₀

i₀

ΔEi₀ ≈ 2J∑
j
σⱼ ≈ 2J(N − 1)

wi₀ exp(−2βJ(N − 1))

Ω₊ Ω₋

τerg 1/wi₀ exp(2βJ(N − 1)) = exp(O(JN))

N → ∞ J τerg

N → ∞ J τerg

Ω₊ Ṡ

Deff Ω₊ Ω₋

Deff = log2 = O(1) N


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Within , small fluctuations may occur, but the configuration probabilities quickly settle into a quasi-

equilibrium. The entropy production rate , which measures the rate of  probability flow, goes to zero

because the system reaches a frozen state. The effective dimension  counts how many states have

appreciable probability. Since only configurations in  (or ) are accessible, ,

independent of  .

因此 。

Thus .

这就是动力学寂灭：系统进一步演化的能力崩溃。

This is dynamical quenching: the system’s capacity for further evolution collapses.

物理解释是严峻的。支配节点i₀充当独裁者，强迫所有其他节点对齐。系统失去其内部自由度。

这不是熵最大时 的热平衡，而是结构性约束阻止探索的动力学冻结。

The physical interpretation is stark. The dominant node i₀ acts as a dictator, forcing all other nodes into

alignment. The system loses its internal degrees of  freedom. This is not thermal equilibrium where Ṡ = 0

because maximum entropy is reached, but a dynamical freezing where a structural constraint prevents

exploration.

道德意涵：这严格证明了极端权力集中导致系统停滞。一个具有支配节点的社会、组织或网络无

法维持生成性。结构本身强制寂灭。

Moral Implication: This proves rigorously that extreme power concentration leads to systemic stasis. A

society, organization, or network with a dominant node cannot maintain generativity. The structure itself

enforces quenching.

3.3 掠夺动力学 / Predation Dynamics

现在考虑耦合本身演化的动力学。让每对(i,j)有根据以下规则变化的耦合 ：

Now consider a dynamic where couplings themselves evolve. Let each pair  have coupling  that

changes according to:

Ω₊

Ṡ

Deff

Ω₊ Ω₋ Deff = log2 = O(1)

N

G = Ṡ ⋅ Deff ⋅ τerg( − 1) → 0 ⋅ O(1) ⋅ exp(−O(JN)) = 0

G = Ṡ ⋅ Deff ⋅ τerg( − 1) → 0 ⋅ O(1) ⋅ exp(−O(JN)) = 0

Ṡ = 0

Jij(t)

(i, j) Jij(t)

dJij/dt = αJij(Jij − ⟨J⟩)


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约束条件为 （总资源恒定）。这是一种”富者愈富”的动力学：强耦合以弱耦合为代

价而增长。

with the constraint  (constant total resources). This is a “rich-get-richer” dynamic: strong

couplings grow at the expense of  weak ones.

定理2（掠夺不稳定性）：上述动力学在完全不平等处有唯一稳定不动点：一个耦合 ，

所有其他为零。

Theorem 2 (Predation Instability): The above dynamics has a unique stable fixed point at complete

inequality: one coupling , all others zero.

证明概要：定义类似基尼的方差 。计算：

Proof  Sketch: Define the Gini-like variance . Compute:

通过赫尔德不等式，除非所有 相等或一个占主导，否则这是正的。等状态 （其中M

是配对数）是不稳定平衡。任何扰动导致一个耦合增长。随着它增长，它进一步增加 ，创造正

反馈。唯一稳定状态是最大不平等。

By Hölder’s inequality, this is positive unless all  are equal or one dominates. The equal state 

(where  is the number of  pairs) is an unstable equilibrium. Any perturbation causes one coupling to grow.

As it grows, it increases  further, creating positive feedback. The only stable state is maximal inequality.

这模拟了掠夺：在主体可以从彼此那里占有资源的环境中，系统不可避免地向垄断漂移。一个主

体积累所有资源，将其他主体降低到零耦合（无力）。这是为什么不受管制的竞争导致寡头统治

的数学基础。

This models predation: in an environment where agents can appropriate resources from each other, the

system inexorably drifts toward monopolization. One agent accumulates all resources, reducing others to zero

coupling (powerlessness). This is the mathematical basis for why unregulated competition leads to oligarchy.

道德意涵：这解释了对掠夺和盗窃的普遍道德直觉。此类行为启动一个导致支配并因此导致生成

性崩溃的动力学。对掠夺的厌恶不是任意的，而是反映深层结构约束。

∑⟨i,j⟩ Jij = Jtotal

∑⟨i,j⟩ Jij = Jtotal

Jmax = Jtotal

Jmax = Jtotal

V = ∑Jij²

V = ∑Jij²

dV /dt = 2∑JijdJij/dt = 2α∑Jij²(Jij − ⟨J⟩)

Jij Jij = Jtotal/M

V

Jij Jij = Jtotal/M

M

V


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Moral Implication: This explains the universal moral intuition against predation and theft. Such actions

initiate a dynamic that leads to dominance and hence generativity collapse. The aversion to predation is not

arbitrary but reflects a deep structural constraint.

3.4 平等恢复生成性 / Equality Restores Generativity

现在考虑相反的状态：所有耦合近似相等， ，其中 。

Now consider the opposite regime: all couplings are approximately equal,  where .

定理3（平等动力学）：当 均匀时，系统展现：遍历时间 （多项式），熵

产生率 （广延），有效维度 。因此 。

Theorem 3 (Egalitarian Dynamics): When  uniformly, the system exhibits: ergodic time

 (polynomial), entropy production rate  (extensive), and effective dimension

. Consequently, .

证明概要：在均匀耦合下，每个自旋经历相似的局部场 。对于随机配置，

，其中k是度数。翻转概率为：

Proof  Sketch: With uniform coupling, every spin experiences a similar local field . For a

random configuration,  where  is the degree. Flip probabilities are:

所有自旋具有可比的翻转率。配置空间图（其中顶点是配置，边是单自旋翻转）的电导 对于连

接良好的图是 。通过Cheeger不等式：

All spins have comparable flip rates. The conductance  of  the configuration space graph (where vertices are

configurations and edges are single-spin flips) is  for a well-connected graph. By the Cheeger

inequality:

系统可以在多项式时间内从任何配置遍历到任何其他配置。当系统持续探索时，熵产生 保持非

零。可及状态的数量在 上是指数的（完整配置空间 ），所以 。因此：

Jij ≈ J₀ ± δ δ ≪ J₀

Jij ≈ J₀ ± δ δ ≪ J₀

|Jij − Jkl| → 0 τerg = O(N²)

Ṡ = Θ(N) Deff = Θ(N) G = Θ(N)

|Jij − Jkl| → 0

τerg = O(N²) Ṡ = Θ(N)

Deff = Θ(N) G = Θ(N)

hi = J₀∑j∈∂i σⱼ hi = O(√k)

hi = J₀∑j∈∂i σⱼ

hi = O(√k) k

wi 1/(1 + exp(βJ₀hi)) = O(1)

Φ

Φ = Θ(1/N)

Φ

Φ = Θ(1/N)

τmix ≤ 1/Φ² = O(N²)

Ṡ

N 2N Deff = Nlog2


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The system can traverse from any configuration to any other in polynomial time. The entropy production 

remains non-zero as the system continually explores. The number of  accessible states is exponential in  (the

full configuration space ), so . Thus:

生成性随系统大小广延地缩放。

The generativity scales extensively with system size.

道德意涵：平等不是从外部强加的价值判断，而是生成性保持的结构性要求。权力的平等分配维

持系统的演化能力。

Moral Implication: Equality is not a value judgment imposed externally but a structural requirement for

generativity preservation. An egalitarian distribution of  power maintains the system’s capacity for evolution.

4 量子框架 / Quantum Framework

4.1 带 生 成 性 权 重 的 路 径 积 分  / Path Integral with
Generativity Weight

经典力学从初始到最终条件确定唯一轨迹 。量子力学在费曼的路径积分表述中，对所有可能

路径求和：

Classical mechanics determines a unique trajectory  from initial to final conditions. Quantum mechanics,

in Feynman’s path integral formulation, sums over all possible paths:

其中 是经典作用量。每条路径贡献一个由其作用量决定相位的振幅。

where  is the classical action. Each path contributes an amplitude with phase determined by its action.

我们提出一个生成性加权的推广：

We propose a generativity-weighted generalization:

Ṡ

N

2N Deff = Nlog2

G  N ⋅ N ⋅ N −2 = N

x(t)

x(t)

⟨ψf |exp(−iHt/ℏ)|ψi⟩ = ∫ D[x(t)]exp(iS[x]/ℏ)

S[x]

S[x]

Z = ∫ D[history]exp(iS[history]/ℏ + βG [history])


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这里 是耦合常数（类似于统计力学中的逆温度）， 是特定历史的生成性，定义为：

Here  is a coupling constant (analogous to inverse temperature in statistical mechanics) and  is the

generativity of  a particular history, defined as:

其中 是局部生成性密度。指数权重 放大具有高生成性的路径。

where  is a local generativity density. The exponential weight  amplifies paths with high generativity.

诠释：宇宙不选择单一历史。所有可能的历史都存在于量子叠加中。然而，它们的振幅由经典作

用量（给出干涉模式）和生成性（给出统计偏向）加权。高 历史具有更大的”本体论权重”。

Interpretation: The universe does not select a single history. All possible histories exist in quantum

superposition. However, their amplitudes are weighted by both the classical action (giving interference

patterns) and generativity (giving a statistical bias). High-  histories have greater “ontological weight.”

这不是对薛定谔方程的补充，而是关于哪些解被实现或观察到的元原理。在多世界诠释中，所有

分支都存在，但具有更高 的分支具有更大的测度。在坍缩诠释中，高 状态在测量时更可能被选

择。

This is not an addition to the Schrödinger equation but a meta-principle about which solutions are realized or

observed. In the many-worlds interpretation, all branches exist, but branches with higher  have greater

measure. In collapse interpretations, high-  states are more likely to be selected upon measurement.

4.2 退相干与指针态 / Decoherence and Pointer States

Zurek的量子达尔文主义提供了一种机制：当系统与其环境相互作用时，某些状态（指针态）被选

择，因为它们能够稳健地将信息编码到环境中。我们猜想指针态恰恰是那些具有高生成性的状

态。

Zurek’s quantum Darwinism provides a mechanism: when a system interacts with its environment, certain

states (pointer states) are selected because they can robustly encode information into the environment. We

conjecture that pointer states are precisely those with high generativity.

β G [history]

β G [history]

G [history] = ∫ ₀Tg(x(t), ẋ(t))dt

g exp(βG )

g exp(βG )

G

G

G G

G

G


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与环境纠缠的系统的密度矩阵 演化为：

The density matrix ρ of  a system entangled with environment evolves as:

其中 是退相干项， 是一个选择性放大高 状态的Lindblad型算符：

where  is the decoherence term and  is a Lindblad-type operator that selectively amplifies high-

states:

高于平均值的状态获得权重，低于平均值的失去权重。这是在量子层面运作的选择机制，类似

于自然选择，但针对的是配置而非有机体。

States with  above average gain weight, those below lose weight. This is a selection mechanism operating at

the quantum level, analogous to natural selection but for configurations rather than organisms.

4.3 解 决 ” 为 何 这 条 路 径 ？ ” / Resolution of “Why This
Path?”

在我们的对话中出现了一个深刻的问题：如果宇宙只寻求维持 ，为什么它沿着这条特定路径

（基于DNA的生命、碳化学、人类文明）演化，而不是无数其他高𝒢的替代方案？

A deep question arose in our dialogue: if  the universe only seeks to maintain , why did it evolve along

this particular path (DNA-based life, carbon chemistry, human civilization) rather than countless other high-

 alternatives?

量子框架提供了答案。宇宙不选择一条路径。所有 的路径都存在于量子多元宇宙中。

我们作为观察者，必然处于高 的分支中，因为只有这样的分支才能支持复杂的观察者。这是人

择选择。

The quantum framework provides an answer. The universe does not choose one path. All paths with

 exist in the quantum multiverse. We, as observers, are necessarily in a branch with high 

because only such branches can support complex observers. This is anthropic selection.

ρ

dρ/dt = −i/ℏ[H, ρ] − Γ [ρ] + LG [ρ]

Γ [ρ] LG [ρ] G

Γ [ρ] LG [ρ] G

LG [ρ] = ∑ ᵢ(G [ψᵢ] − ⟨G ⟩)|ψᵢ⟩⟨ψᵢ|

G

G

G > 0

G > 0

G

G > Gthreshold

G

G > Gthreshold G


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此外， 非常高的路径具有指数更大的振幅。如果我们观察到精细调谐或明显的优化，那是因为

我们居住在由人择推理和振幅加权选择的分支中。

Moreover, paths with very high  have exponentially greater amplitude. If  we observe fine-tuning or

apparent optimization, it is because we inhabit a branch selected by both anthropic reasoning and amplitude

weighting.

具体细节，无论是DNA还是替代的信息存储分子，可能是偶然的。在多元宇宙的其他分支中，可

能实现其他解决方案。但宏观性质，即高生成性，在可观测分支中是普遍的。

The specific details, whether DNA or an alternative information storage molecule, may be contingent. In

other branches of  the multiverse, other solutions may be realized. But the macro-property, high generativity,

is universal across observable branches.

不需要全局优化器：没有宇宙智能在计算最优路径。优化的表象来自：

No Global Optimizer Needed: There is no cosmic intelligence calculating optimal paths. The appearance

of  optimization arises from:

1. 所有路径的量子叠加 / Quantum superposition of  all paths

2. 偏向高𝒢路径的振幅加权 / Amplitude weighting favoring high-𝒢 paths

3. 选择稳定高𝒢配置的退相干 / Decoherence selecting stable high-𝒢 configurations

4. 人择选择（我们只能观察我们存在的分支）/ Anthropic selection (we can only observe branches

where we exist)

5. 路径依赖与正反馈 / Path dependence and positive feedback

这与具有动力学偏向但没有预定目标的宇宙一致。

This is consistent with a universe that has dynamical biases but no predetermined goal.

5 从物理到伦理 / From Physics to Ethics

5.1 推导链 / The Derivation Chain

我们现在追溯宇宙生成性优化如何投射到人类道德上。因果链是：

G

G


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We now trace how cosmic generativity optimization projects onto human morality. The chain of  causation is:

量子宇宙 → 振幅加权 → 高 分支被选择 → 退相干 → 宏观结构 → 生命涌现 → 神经系统 → 适应

性景观的神经编码 → 效价的主观体验 → 情感道德直觉 → 认知反思与符号化 → 伦理规范 → 社

会制度 → 法律系统

Quantum universe → amplitude weighting → high-  branches selected → decoherence → macroscopic

structures → life emerges → nervous systems → neural encoding of  fitness landscapes → subjective

experience of  valence → emotional moral intuitions → cognitive reflection and symbolization → ethical

norms → social institutions → legal systems

每一步都是一种转化，一种向上的因果关系，但生成性原理通过所有层次传播。

Each step is a transformation, an upward causation, yet the generativity principle propagates through all

levels.

在量子层面，实在是具有振幅权重的叠加。在宏观层面，只有某些退相干的分支持续存在。在生

物层面，有机体演化。在神经层面，大脑编码关于什么增强生存和繁殖的预测，这与维持个体和

群体 相关。在认知层面，这些预测成为关于对错的有意识感受。在社会层面，这些感受被编码

为规范。在制度层面，规范成为法律。

At the quantum level, reality is a superposition with amplitude weights. At the macroscopic level, only certain

decohered branches persist. At the biological level, organisms evolve. At the neural level, brains encode

predictions about what enhances survival and reproduction, which correlates with maintaining individual and

group . At the cognitive level, these predictions become conscious feelings of  right and wrong. At the social

level, these feelings are codified into norms. At the institutional level, norms become laws.

5.2 作 为 信 号 的 道 德 情 感  / Moral Sentiments as 
Signals

关键联系是神经科学。我们提出：

The key link is neuroscience. We propose:

命题1（生成性的神经编码）：道德情感编码生成性梯度：

G

G

G

G

∇G ∇G
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Proposition 1 (Neural Encoding of  Generativity): Moral emotions encode generativity gradients:

$$

效价[行动] ≈ ∂𝒢_total/∂行动 \

Valence[action] ≈ ∂𝒢_total/∂action

$$

正效价（善、正确、满足的感觉）标示增加 的行动。负效价（内疚、厌恶、愤怒）标示减少 的

行动。

Positive valence (feelings of  goodness, rightness, satisfaction) signals actions that increase . Negative valence

(guilt, disgust, anger) signals actions that decrease .

这方面的证据包括：

Evidence for this includes:

镜像神经元：观察他人的痛苦激活自己的痛苦回路。这将他人的𝒢纳入自己的效用函数，创造共

情。共情是表征 的神经机制。

Mirror Neurons: Observing another’s suffering activates one’s own pain circuits. This incorporates others’ 

into one’s own utility function, creating empathy. Empathy is the neural mechanism for representing

.

多巴胺与预测误差：多巴胺编码奖励预测误差 。如果我们将奖励 解释为预期

未来 的变化，那么多巴胺标示 。令人惊讶地增加 的行动（帮助他人导致互惠，发现新资

源）触发多巴胺释放和正强化。

Dopamine and Prediction Error: Dopamine encodes reward prediction error . If  we

interpret reward  as change in expected future , then dopamine signals . Actions that surprisingly

increase  (helping others leading to reciprocity, discovering new resources) trigger dopamine release and

positive reinforcement.

前额叶皮层与后果论：前额叶皮层可以模拟长期结果。道德推理通常涉及询问”如果每个人都这

样做会怎样？”这是在计算 。执行此计算的能力是后果论和康德伦理学的基

础。

G G

G

G

∂Gothers/∂actionself

G

∂Gothers/∂actionself

δ = Ractual − Rpredicted R

G ∇G G

δ = Ractual − Rpredicted

R G ∇G

G

∂Gglobal/∂actionuniversal
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Prefrontal Cortex and Consequentialism: The prefrontal cortex can simulate long-term outcomes. Moral

reasoning often involves asking “what if  everyone did this?” This is computing . The

ability to perform this computation underlies consequentialist and Kantian ethics.

杏仁核与威胁检测：杏仁核检测对生存的威胁，即对个体 的威胁。当 受到危及时产生恐惧和愤

怒。对不公正的道德愤怒反映了对伤害他人 以及延伸而言社会𝒢的行动的检测。

Amygdala and Threat Detection: The amygdala detects threats to survival, which are threats to individual

. Fear and anger arise when  is endangered. Moral outrage at injustice reflects detection of  actions that

harm others’  and, by extension, social .

这些不是完美的计算。神经系统在祖先条件下演化，可能对现代环境校准不当。但基本机制——

道德情感作为𝒢梯度的近似编码——解释了为什么某些行为跨文化地感觉”对”或”错”。

These are not perfect computations. Neural systems evolved under ancestral conditions and may be

miscalibrated for modern environments. But the basic mechanism—moral sentiments as approximate

encodings of  𝒢 gradients—explains why certain actions feel “right” or “wrong” across cultures.

5.3 推导的道德原则 / Derived Moral Principles

从定理1及相关结果：

From Theorem 1 and related results:

1. 权力限制：防止支配节点 / Power Limitation: Prevents dominant nodes

2. 平等：维持耦合均匀性 / Equality: Maintains coupling uniformity

3. 反掠夺：阻止朝向不平等的动力学 / Anti-Predation: Blocks dynamics toward inequality

4. 言论自由：  / Free Speech: 

5. 财产权：适度财富使自主成为可能，但极端集中创造支配 / Property Rights: Moderate wealth

enables autonomy, but extreme concentration creates dominance

这些不是任意选择的价值观，而是从维持 的要求中推导出的定理。

These are not arbitrarily chosen values but theorems derived from the requirement to maintain .

∂Gglobal/∂actionuniversal

G G

G

G G

G G

信息流动 ∝ G Information; flow ∝ G

G > 0

G > 0
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5.4 作 为 优 化 算 法 的 法 律 系 统  / Legal Systems as -
Optimization Algorithms

法律的功能：

Function of  Law:

法律 = 维持 的机制

Law = Mechanism to maintain 

通过调整激励：

By adjusting incentives:

$$

U_i(行动) = 收益 - P(执行) · 惩罚 \

U_i(action) = gain - P(Execute) · punishment

$$

使局部优化与全局 对齐。

to align local optimization with global .

正如我们引用的学者所观察到的，正义不是预先存在的实体，而是在法律的动态实践中被构筑的

一种在场性。法律的符号秩序如同渡河之舟，其终极目的不是自我永存，而是在实现正义——即

高 状态——的进程中导向自身的消解。

As the scholar we quoted observed, justice is not a pre-existing entity but a mode of  presence constructed

within the dynamic practice of  law. The symbolic order of  law is like a raft for crossing a river: its ultimate

purpose is not its own permanence, but its self-dissolution in the realization of  justice—a high-  state.

6 不道德的问题 / The Problem of Immorality

6.1 悖论 / The Paradox

如果道德源于宇宙生成性优化，为什么不道德行为存在？

G G

G > Gthreshold

G > Gthreshold

G

G

G

G
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If  morality derives from cosmic generativity optimization, why do immoral actions exist?

6.2 部分观测与异化 / Partial Observation and Alienation

定理4（观测异化）：当主体 只能观测约化密度矩阵 时：

Theorem 4 (Observation Alienation): When agent  can only observe reduced density matrix

:

$$

𝒢A^{感知} ≠ 𝒢{真实}

\

𝒢A^{perceived} ≠ 𝒢{true}

$$

对$𝒢A^{感知}$的局部优化可能减少$𝒢{真实}$。

Local optimization of  $𝒢A^{perceived}$ may decrease $𝒢{true}$.

证明概要：考虑纠缠态 。

Proof  Sketch: Consider entangled state .

主体 看到 （最大混合）。

Agent  sees  (maximally mixed).

感知到无序，试图通过坍缩到 来”优化”。

A perceives disorder, attempts to “optimize” by collapsing to .

结果：破坏纠缠，减少 。

Result: destroys entanglement, reducing .

这是我们对话中的关键洞察。每个人都是一个独立的优化系统，以自身见证宇宙。每个人对宇宙

动力学的感知是部分观测的。优化问题存在异化。

A ρA = TrB,C,…(|Ψ⟩⟨Ψ|)

A

ρA = TrB,C,…(|Ψ⟩⟨Ψ|)

|Ψ⟩ = (|00⟩ + |11⟩)/√2

|Ψ⟩ = (|00⟩ + |11⟩)/√2

A ρA = (|0⟩⟨0| + |1⟩⟨1|)/2

A ρA = (|0⟩⟨0| + |1⟩⟨1|)/2

A |0⟩

|0⟩

G真实

Gtrue
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This is the key insight from our dialogue. Each person is an independent optimization system, witnessing the

universe through their own lens. Each person’s perception of  cosmic dynamics is partial. The optimization

problem suffers from alienation.

6.3 异化的来源 / Sources of Alienation

1. 信 息 不 对 称 ： 无 法 观 测 远 距 离 后 果  / Information asymmetry: Cannot observe distant

consequences

2. 时间折扣：低估未来效应 / Temporal discounting: Underweight future effects

3. 认知偏差：系统性 估计误差 / Cognitive biases: Systematic -estimation errors

4. 协调失败：纳什均衡 ≠ 帕累托最优 / Coordination failure: Nash equilibrium ≠ Pareto optimum

5. 量子分支：每个观察者采样不同分支 / Quantum branching: Each observer samples different

branch

6.4 解释道德多样性 / Moral Diversity Explained

不同个体观察量子多元宇宙的不同分支，导致：

Different individuals observe different branches of  the quantum multiverse, leading to:

同一行动对不同观察者有不同的 行动。

Same action has different  for different observers.

意涵：道德分歧不仅仅是文化的，而是植根于量子实在的基本观察者依赖性。

Implication: Moral disagreement is not merely cultural but rooted in fundamental observer-dependence of

quantum reality.

正如学者指出的，我们必须在每一次司法与立法中，持续地调节关系、清除障碍，让生成得以自

由展开。道德不是发现绝对真理，而是在部分观测下持续校准我们对𝒢的估计。

As the scholar noted, we must continually recalibrate relations and remove obstacles in every act of

legislation and adjudication, so that generation may unfold freely. Morality is not discovering absolute truth

but continuously calibrating our 𝒢-estimates under partial observation.

G G

LA(θ) ≠ LB(θ)

∂G/∂

∂G/∂action
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7 实践意涵 / Practical Implications

7.1 制度设计原则 / Institutional Design Principles

1. 防止支配结构：  / Prevent Dominant Structures: 

2. 最 大 化 信 息 流 ： | / Maximize Information Flow:

3. 多视角聚合：$𝒢_{共识} = (1/N)∑i 𝒢_i^{感知}$ / Multi-Perspective Aggregation: $𝒢{consensus} =

(1/N)∑_i 𝒢_i^{perceived}$

4. 适应性机制：允许系统随 景观演化而更新 / Adaptive Mechanisms: Allow system to update as

-landscape evolves

7.2 政策预测 / Policy Predictions

的 社 会 将 经 历 不 稳 定 （ 生 成 性 崩 溃 ） 。 。

。

Societies with  will experience instability (generativity collapse).

. .

7.3 技术伦理 / Technological Ethics

AI对齐：如果AI优化不同于人类的 ，冲突不可避免。需要：

AI Alignment: If  AI optimizes different  than humans, conflict is inevitable. Need: 

7.4 全球挑战 / Global Challenges

气候变化：未来 被严重折扣 / Climate Change: Future  heavily discounted 核武器：单点故障风险

/ Nuclear Weapons: Single-point failure risk 威 权 主 义 ： 支 配 节 点 动 力 学  / Authoritarianism:

Dominant node dynamics

所有这些都被解释为部分观测下的生成性威胁。

All explained as generativity threats under partial observation.

maxiJi,⋅/⟨J⟩ < rc maxiJi,⋅/⟨J⟩ < rc

透明度 ∝ 1/|G感知 − G真实

Transparency ∝ 1/|Gperceived − Gtrue|

G

G

基尼系数 > Gc 创新率 ∝ 1/(权力集中)

长期生存概率 ∝ G社会

Ginicoefficient > Gc

Innovationrate ∝ 1/(powerconcentration) Long-term survival probability ∝ Gsocietal

G GAI ≈ G人类

G GAI ≈ Ghumanity

G G
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8 哲学意涵 / Philosophical Implications

8.1 本体论 / Ontology

存在即生成。存在不是静态的”是”（being），而是动态的”生成”（becoming）。

Being = Generating. Existence is not static “being” but dynamic “becoming.”

正如《易经》所示，实在的本质是变化本身。世界的根基不在于独立的实体，而在于先于实体的

关系。正如群的存在不在元素，而在运算关系 之中。

As the I Ching shows, the essence of  reality is change itself. The world’s foundation lies not in independent

entities but in the relations that precede them. Just as a mathematical group is defined not by its elements but

by the operation .

8.2 认识论 / Epistemology

道德知识不是康德意义上的先天的（a priori），而是：

Moral knowledge is not a priori in Kant’s sense, but rather:

道德直觉 = 生成性约束的认知映射

Moral intuition = Cognitive mapping of  generativity constraints

“先验性”来自物理必然性，而非认知形式。正义不预先存在，也无法被演绎而得。当我们试图像

证明定理那样去论证其存在，它便悄然退隐。正义无法被找到，只能被显现。

“Apriority” comes from physical necessity, not cognitive form. Justice does not preexist, nor can it be

deduced. When sought as something to be proven, it quietly withdraws. Justice cannot be found; it can only

appear.

8.3 伦理学 / Ethics

定义（生成性功利主义）：一个行动是正确的，当且仅当它最大化长期总生成性：

gh ∈ G

gh ∈ G
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Definition (Generative Utilitarianism): An action is right iff  it maximizes long-term total generativity:

$$

正确 ⟺ arg max_a ∫₀^∞ e^{-δt} 𝒢_{总}(t|a) dt \

Right ⟺ arg max_a ∫₀^∞ e^{-δt} 𝒢_{total}(t|a) dt

$$

这统一了：

This unifies:

功利主义：最大化客观函数 / Utilitarianism: Maximizing objective function 康德主义：可普遍化性 =

缩放下的生成性 / Kantianism: Universalizability = generativity under scaling 德性伦理：美德是保持生

成性的特质 / Virtue Ethics: Virtues are generativity-preserving traits

康德的绝对命令”只按照你同时能够意愿它成为普遍规律的准则去行动”实际上在测试：是否在普

遍化下维持𝒢？我们已经证明了这一点。

Kant’s categorical imperative “act only according to that maxim whereby you can at the same time will that it

should become a universal law” is actually testing: does it maintain 𝒢 under universalization? We have proven

this.

8.4 自由意志 / Free Will

自由意志 = 高 区域中的局部自主性

Free Will = Local autonomy in high-  region

不是没有因果关系，而是配置空间中存在真正的开放性。完全确定 → 无自由。完全随机 → 无意

志。约束下探索 → 自由意志 ✓

Not absence of  causation, but presence of  genuine openness in configuration space. Complete determination

→ no freedom. Complete randomness → no will. Exploration under constraints → free will ✓

9 实证预测 / Empirical Predictions
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9.1 神经科学 / Neuroscience

预测1：道德判断与前额叶皮层计算的预测 相关。

Prediction 1: Moral judgments correlate with predicted  computed by prefrontal cortex.

预测2：精神病态显示受损的 编码（特别是社会 ）。

Prediction 2: Psychopathy shows impaired -encoding (especially social ).

9.2 社会学 / Sociology

预测3：跨文化道德在核心原则（谋杀、盗窃、暴政）上趋同，因为这些普遍降低 。

Prediction 3: Cross-cultural moral convergence on core principles (murder, theft, tyranny) because these

universally decrease .

预测4：道德在非本质细节（性规范、饮食规则）上分歧，因为多种配置可以维持𝒢。

Prediction 4: Moral divergence on non-essential details (sexual norms, dietary rules) because multiple

configurations can maintain .

9.3 政治学 / Political Science

预测5：权力集中指数与创新率负相关。

Prediction 5: Power concentration index anticorrelates with innovation rate.

预测6： 的社会显示增加的不稳定性（革命、政变）。

Prediction 6: Societies with  show increased instability (revolutions, coups).

9.4 经济学 / Economics

预测7：市场集中度超过阈值 降低全要素生产率。

Prediction 7: Market concentration beyond threshold  reduces total factor productivity.
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这些预测可以用历史数据、跨国比较和受控实验来检验。

These predictions can be tested with historical data, cross-national comparisons, and controlled experiments.

10 局限与开放问题 / Limitations and Open Questions

10.1 挑战 / Challenges

1. 操作化：如何在实践中测量 ？/ Operationalization: How to measure  in practice?

2. 校准： 中的β是什么？/ Calibration: What is  in ?

3. 范围：这适用于非生物系统（AI、社会）吗？/ Scope: Does this apply to non-biological systems

(AI, societies)?

4. 道德实在论：我们是在发现还是构建？/ Moral Realism: Are we discovering or constructing?

5. 量 子 基 础 ： 生 成 性 加 权 如 何 从 基 本 物 理 中 涌 现 ？ / Quantum Foundations: How does

generativity weighting emerge from fundamental physics?

10.2 未来方向 / Future Directions

开发计算方法来估计 。用历史/跨文化数据检验预测。更严格地探索量子基础。扩展到后人类伦

理（AI、增强、太空殖民）。研究 优化算法用于制度设计。

Develop computational methods to estimate . Test predictions with historical/cross-cultural data. Explore

quantum foundations more rigorously. Extend to post-human ethics (AI, enhancement, space colonization).

Study -optimization algorithms for institutional design.

11 结论 / Conclusion

我们提出了一个框架：

We have proposed a framework that:

1. 统一物理学、生物学、神经科学、伦理学和法律于单一原理之下 / Unifies physics, biology,

neuroscience, ethics, and law under a single principle

2. 解释道德普遍性而不诉诸超自然来源 / Explains moral universality without invoking supernatural

sources

G G

exp(βG ) β exp(βG )
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G
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3. 通过部分观测理论说明道德多样性  / Accounts for moral diversity through partial observation

theory

4. 跨学科生成可检验预测 / Generates testable predictions across disciplines

5. 为制度设计提供指导 / Provides guidance for institutional design

核心主张：

Central Claim:

道德 = 宇宙生成性优化投射到人类社会

Morality = Cosmic generativity optimization projected onto human society

如果正确，这代表：

If  correct, this represents:

东方（易）与西方（康德、密尔）哲学的综合。不陷入虚无主义的伦理自然化。后启蒙道德话语

的基础。

A synthesis of  Eastern (易) and Western (Kant, Mill) philosophy. A naturalization of  ethics without nihilism.

A foundation for post-Enlightenment moral discourse.

宇宙对价值并非漠不关心——它有一种朝向生成性的内在”意志”。我们的道德直觉，尽管不完

美，都是这种宇宙倾向的回响。

The universe is not indifferent to values—it has an intrinsic “will” toward generativity. Our moral intuitions,

for all their imperfections, are echoes of  this cosmic tendency.

正如学者所观察到的，当正义如呼吸般自然，当和谐成为社会的节律，法律便在其最高成就中功

成身退。这正是高𝒢状态：符号秩序（法律）不再需要强制，因为系统已自组织到维持生成性的

配置。

As the scholar observed, when justice becomes as natural as breathing, when harmony becomes society’s

rhythm, law achieves its highest purpose by withdrawing. This is precisely the high-𝒢 state: the symbolic order

(law) no longer needs enforcement because the system has self-organized to generativity-maintaining

configurations.
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生生之谓易。持续生成即谓之变。在这变化中，我们发现伦理的根基。

生生之谓易。The continuous generation is called Change. And in this change, we find the ground

of  ethics.

我们创造并倚仗符号之舟，不是为了永远停泊于其上，而是为了借由它回到那个我们从未离开的

故乡——那片作为本体的、非异化的纯粹关系性之地。

We create and rely on the symbolic raft not to dwell upon it forever, but to return through it to the homeland

we have never left—the unalienated ground of  pure relational being.
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