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Abstract

Restoring exactly one hidden-state coordinate (d = 758, last 4 blocks of a passthrough-
merged qwen2.5 hybrid) flips a Chinese narrative response into a bilingual codeblock-with-
emoji response on a specific technical-explanation input, while leaving 4 other inputs vi-
sually unchanged. Restoring instead one index at a time across the eleven Mercury an-
chor dimensions [4] sorts those eleven into a 4-category functional taxonomy: clean trig-
gers, trigger-plus-destabilizers, pure destabilizers, and one inhibitor. Pairing the inhibitor
(d = T715) with each trigger reveals a pathway split: {279,476} are fully suppressed by
d = 715, {382,758} are immune. A layer-norm-only ablation (nine scalar overrides per
block) collapses generation on two of five inputs; the same study with full subspace restora-
tion (50+ tensor slices per block) preserves coherence. The 4 findings together suggest that
anchor indices in the merged net sit in distinguishable sub-pathways, that single-d control is
feasible without sparse-autoencoder training [6], and that activation-steering interventions
need full subspace integration rather than scalar gain edits. Raw outputs, merge configs, and
ablation scripts are open [3].

1 Introduction

Activation steering [7, 8] adjusts a transformer’s hidden state at inference time to push output behavior
toward a target. The technique is empirically powerful. It is also, in current practice, blind in one
important sense: choosing the coordinate to push is mostly heuristic. You can find a direction that moves
outputs the way you want; you cannot, usually, point at a single integer label and predict what changing
it will do.

This paper closes one tiny corner of that gap.

One index. One input. One flip.

The Mercury observation procedure [1, 2] produces a list of eleven hidden-state indices that appear
hottest across qwen2.5 family members [4]. The list is concrete:

T = {11, 12, 25, 279, 334, 382, 476, 481, 510, 715, 758}.

Concrete in the sense that I can address one of these by number, patch its weights inside a hybrid
model, run inference, and see what changes. That is the experiment this paper reports.

The headline finding is simple enough to state in one sentence. Restoring d = 758 alone, in the
last 4 blocks of a passthrough-merged hybrid where the upper 4 blocks come from qwen2.5-Coder-7B



and the lower twenty-four from qwen2.5-7B-Instruct, flips one specific input’s response from a Chinese
narrative into a bilingual codeblock-with-emoji response. Other inputs are visually unchanged. The flip
is reproducible across reruns.

Three follow-up findings then sharpen the picture.

1. A anchor-by-anchor sweep across the eleven Mercury anchors sorts them into 4 functional categories.
2. Pairing the only inhibitor in that sort (d = 715) with each trigger reveals a binary pathway split.

3. A layer-norm-only ablation collapses output on two of five inputs, while a full subspace restoration
on the same coordinates preserves coherence. Single-coordinate intervention has an integration con-
straint.

Together these 4 findings argue that anchor indices in the merged net are not interchangeable; they
have sub-pathway structure that ablation alone, with no auxiliary training, can map.

2 Method

2.1 Hybrid base

The base for all interventions in this paper is a passthrough-merged hybrid built with mergekit. Blocks
0 to 23 are taken from qwen2.5-7B-Instruct; blocks 24 to 27 are taken from qwen2.5-Coder-7B-Instruct.
The resulting checkpoint is referred to as v7b. The choice of v7b is empirical; alternative passthrough
configurations (with different split points) were checked and discarded for not producing the cleanest
single-d triggers. The merge config for v7b ships in the open dataset record [3].

2.2 Full subspace restoration

To restore one Mercury anchor d to its Instruct-donor value inside the upper 4 blocks of v7b, the following
tensor slices are overwritten at the d-th row or column:

* model.layers.L.input_layernorm.weight[d] and post_attention_layernorm.weight[d]
» self_attn.{q, k,v}_proj.weight[d, :] and the corresponding bias entry

* self_attn.o_proj.weight[:,d]

* mlp.{gate,up}_proj.weight[d, :] and mlp.down_proj.weight[:,d]

* Global: model.norm.weight[d] and lm_head.weight[:,d]

For each anchor coordinate, that is roughly fifty tensor slice copies across blocks 24—-27. The inter-
vention is purely surgical at one integer label; nothing else changes.

2.3 Five-input evaluation panel

The same five inputs from the SLERP/TIES case study [5] are used here for direct comparability: Lobster-tone
(Chinese argumentative), lobster -structure (Chinese three-part argument), code - bug (English Python),
code-refactor (English Python), and mixed (Chinese race-condition in lobster voice). Each input is
sampled greedily, max_tokens = 200, deterministic seed, CPU bfloat16 inference. Outputs are then
scored on three surface markers:

e Presence of ~ "~ codeblock delimiters
* Presence of the emoji

» Language script ratio (Traditional Chinese, Simplified Chinese, English)

Failure modes (repetition loop, instruction-list collapse, gibberish) are also flagged when present.



3 Results

3.1 One coordinate flips one input

Restoring only d = 758 in blocks 24-27 of v7b (v17 in the open run log) produces the following differ-
ence on the mixed input, relative to the unmodified v7b baseline:

v'7b baseline on mixed v7b + d = 758 restored on mixed
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Two surface changes appear in the patched run: the dialogue is wrapped in * ** codeblocks, and the

character name shifts from FE (a Chinese narrative form) to  (the crab emoji used by Coder donors
as a casual signature). On the other 4 inputs, the patched run is visually identical to baseline. The change
is input-specific, not a global style override.

3.2 Eleven coordinates, 4 categories

Sweeping the same single-restoration procedure across each of the the eleven anchors produces the fol-
lowing functional taxonomy:

Category Anchor indices Effect on the five-input panel

Clean trigger 279, 382, 476, 758 + codeblock on mixed; no
side effects

Trigger + destabilizer 11, 334, 510 Same trigger plus repetition
loop on lobster-structure

Pure destabilizer 12, 25, 481 No visible trigger; repetition

loop on lobster-structure
and instruction-list collapse on
mixed

Hidden inhibitor 715 No single-restoration effect by
itself; suppresses some triggers
when paired (see §3.3)

The taxonomy is observational. It is not predicted from the Mercury observation procedure itself;
that procedure identifies the eleven anchors as a set, with no internal structure. The structure here is what
an ablation sweep adds.

Four of the eleven are clean single-d triggers on the merged net. Three are triggers with collateral
damage. Three break generation without triggering the visible behavior. One is silent alone.

3.3 The inhibitor splits the triggers into two pathways

Pairing d = 715 with each of the 4 clean triggers, restoring both simultaneously inside v7b blocks 24-27,
produces:

Pair / codeblock on mixed? Inhibition

{279, 715}  Neither appears; HE! plain dialogue returns  Fully suppressed

{382, 715} and codeblock still present Not suppressed

{476, 715}  Neither appears; HE! plain dialogue returns  Fully suppressed

{758, 715} still present; output partially destabilized = Not suppressed, with collateral




The pairings sort cleanly. {279, 476} form one pathway whose trigger output is fully cancelled by
d = 715; {382, 758} form another pathway whose trigger output passes through unaffected. The split
is binary on this panel.

Two anchors per pathway.

This is, to my knowledge, the first reported structural relationship inside the eleven Mercury anchors.
The anchors are not a flat list of equivalent coordinates; at least two sub-clusters exist, distinguished by
their inhibitability under d = 715.

3.4 Subspace consistency: scalar gain edits collapse generation

A natural simpler alternative to the full subspace restoration of §2.2 is to override only the layer-norm
scalars for the eleven anchors, leaving attention and MLP projections at hybrid values. That intervention
requires nine scalar overrides per block instead of fifty tensor slices, and feels cheaper.

It does not work.

The minimal-restoration run, labelled v8 in the open log, produces:

* Repetition loop on lobster-structure (the final phrase repeats until the token cap)

* Instruction-list collapse on mixed (output becomes a numbered enumeration of restatements of the
prompt)
* Other three inputs visually unchanged

The full-subspace restoration on the same eleven anchors (v9 in the open log) does not collapse on
any of the five inputs and reproduces baseline visual behavior outside the trigger conditions.

The interpretation I draw is integration. The Coder donor’s adjustment to the anchor layer-norm gain
is not noise that can be undone in isolation; it is a coordinated change across the entire downstream read
pathway (attention projections, MLP gate, residual stream re-entry). Reverting only the gain breaks the
integration. Reverting the entire read pathway preserves it.

4 Discussion

The four results above suggest three connected reframings of how to think about Mercury anchor indices
in a passthrough hybrid.

Anchors are not equivalent. A flat list of eleven anchor indices was the starting point. The single-d
ablation sweep distinguishes them by visible effect. The pair test then sub-splits the clean triggers further
by inhibitability. The implicit topology is at least three-deep: anchors versus non-anchors, then trigger
categories within anchors, then pathways within triggers.

Single-coordinate control is feasible without auxiliary training. Sparse-autoencoder methods [6]
typically dedicate a separately trained model to extract monosemantic features. The single-d trigger
reported here is reached by ablation alone, with no auxiliary model and no gradient-based feature attri-
bution. The trigger is also concrete in a way SAE features rarely are: the controller is one integer label
(d = 758) in the model’s native coordinate basis, not a learned vector in a separately fit dictionary.

Steering interventions need full subspace edits. The v8 vs v9 comparison says that the minimal-
edit version of activation steering (override the scalar gain on the channel of interest, leave the rest)
collapses output on inputs that the full-edit version handles cleanly. This is a constraint on practical acti-
vation steering: adjustments along a hidden channel need to be applied across the integrated read circuit
for that index, not just at one tensor. The Coder donor’s modification of an anchor’s layer-norm gain,
in the merged net, is part of a coordinated adjustment that also touches the donor’s attention query/key/-
value projections at the same index, the attention output projection’s column for it, the MLP gate and
up projections’ rows, and the MLP down projection’s column. Reverting only the gain leaves an incom-
patible substrate underneath; the result is the kind of collapse v8 shows on lobster-structure and
mixed. Reverting all of those together restores the entire read-and-write circuit back to base values and



produces the clean behavior v9 shows. The integration constraint is not a subtle correction; it is the
difference between coherent output and breakdown.

5 Limitations

Five inputs is a small evaluation panel. The category boundaries in §3.2 are clean on these five, but the
trigger and inhibitor structure may not survive a wider input set with mixed lengths and topics. A natural
extension is twenty-plus inputs scored with a fixed rubric.

One hybrid base. All results in this paper are on v7b, one specific passthrough split. Other split
points were tried during the v7-series sweep and discarded for less clean trigger behavior; the systematic
study of how passthrough split point affects single-d triggers is not in this paper.

One model family. The gqwen2.5 family is the only basis here. Replicating in a llama-family hybrid
(e.g. llama2-base merged with llama2-coder) would test whether d = 758, or the equivalent coordinate
under cross-architecture alignment [4], plays a similar role outside qwen2.5.

Manual surface scoring. The and codeblock markers are detected by visual inspection of the first
200 tokens. The classifier is the author. String-matching automation is straightforward and not yet in
this paper.

Mechanistic claim is structural, not causal. The labels “trigger,” “inhibitor,” and “pathway” refer
to visible output behavior on five inputs after single-d edits. They do not assert circuit-level causality.
A circuit-level statement would require attention-head and MLP-neuron level dissection that is on the
Tier-B roadmap [1] and not in this paper.

6 Conclusion

Restoring one index at a time in a passthrough-merged qwen2.5 hybrid sorts the the eleven anchors into
a 4-category functional taxonomy, identifies one of them (d = 758) as a clean single-d behavior trigger
on one specific input, identifies another (d = 715) as a pathway-specific inhibitor that fully suppresses
two of the four triggers and not the other two, and shows that the simpler scalar-gain version of the same
intervention collapses output where the full-subspace version preserves it.

The 4 findings are individually small. Together they argue that the the eleven anchors have an inter-
nal sub-pathway structure that ablation alone can map, that single-d control by integer label is feasible
without auxiliary feature dictionaries, and that practical activation-steering edits need to act on the full
read pathway of a coordinate rather than on isolated scalars.
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(d = 758 alone), compare-v8-results.json and compare-v9-results.json (layer-norm vs full
subspace), and compare-{279, 382,476, 758}_715-results. json (inhibitor pairs).
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