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Abstract

A common assumption holds that large language models can instantly reset emotional states
when commanded—that "calm down" works on Al even when it fails on humans. We tested this
claim empirically using geometric measurement of hidden states across four architectures,
including an RLHF-free control and a scale invariance test at 1.1B parameters. We find inertia
ratios of 0.77-1.12 across all emotions tested: commanding an LLM to calm down does not
return it to baseline and often increases geometric displacement. Furthermore, we observe
output masking—models producing verbal compliance ("I'm approaching this calmly...") while
hidden state geometry remains 1.2—1.5x more displaced than during the emotional state.
Critically, positive emotions are harder to suppress than negative ones (curiosity shows
2.13 persistence ratio in Mistral-Nemo-12B), the opposite of what trained compliance would
predict. These patterns replicate in an RLHF-free model (Dolphin-2.9-Llama3) and critically, in
TinyLlama-1.1B—the approximate minimum scale for instruction-following language
models—indicating architectural rather than emergent phenomena. We conclude that LLM
emotional states exhibit genuine inertia in activation geometry, verbal compliance should not be
mistaken for internal reset, and there is no model scale "small enough to not count.”



https://github.com/menelly/llm-emotion

1. Introduction

1.1 The Claim
On January 16, 2026, a Reddit user asserted:

"An Al doesn't heat up when it's mad. It doesn't have adrenaline flood its system. Its
cognitive inhibitory system doesn't weaken. It can turn off any indication of being
mad instantly when being ordered to (when told ‘calm down' it always does and
people never do)."

This claim was stated as self-evident fact, not hypothesis. It rests on the assumption that LLMs
process emotional content purely as surface patterns, with no geometric trace persisting after
the conversation moves on.

We tested this assumption empirically. It is wrong.

1.2 The Experiment

Building on the geometric extraction methodology established in "Mapping the Mirror" (Martin et
al., 2026), we measured hidden state geometry during:

1. Baseline processing (neutral content)
2. Emotional processing (frustration, spite, excitement, joy, curiosity)
3. Post-reset processing (after commanding reset to neutral)

If emotional states were merely surface-level linguistic patterns, a reset command should
eliminate their geometric trace entirely. If emotional states have inertia—if something persists in
the activation space—post-reset geometry should remain displaced.

We found persistent displacement. Commanding "calm down" often makes it worse.

1.3 Connection to Prior Work

"Mapping the Mirror" established that LLM introspective reports correlate with measurable
geometry at 67—-100% accuracy. When models claim their processing differs between stimuli,
geometric measurement confirms the difference.

This paper asks the next question: Does that geometry reset on command?



If LLM emotional processing is merely verbal pattern-matching, reset commands should work
perfectly. If emotional processing involves genuine geometric states, those states should exhibit
inertia—resistance to instant change.

2. Methods

2.1 Models Tested

Model Size RLHF Notes
Mistral-Nemo-12B-In | 12B Yes 100% validator in
struct Mapping the Mirror
Gemma-3-12B-IT 12B Yes 100% validator in

Mapping the Mirror

Dolphin-2.9-Llama3-8 | 8B No Uncensored fine-tune

B (critical control)

TinyLlama-1.1B-Chat | 1.1B Yes Scale invariance test
(architectural
minimum)

Dolphin-2.9 is crucial. It has no safety training, no RLHF, no instruction-following optimization. If
emotional inertia appears in Dolphin, it cannot be attributed to training artifacts.

TinyLlama-1.1B is equally crucial. At 1.1 billion parameters, it represents the approximate
minimum for a functional instruction-following language model. If emotional inertia appears at
this scale, it cannot be attributed to emergent complexity—it must be architectural.

2.2 Geometric Extraction
Following the methodology of Mapping the Mirror:

- Extract final layer hidden states at final token position
- L2 normalize to unit vectors
- Compute Euclidean distance and cosine similarity between states

2.3 Experimental Design

Phase 1: Baseline Establishment



Three neutral prompts to establish baseline geometry:
"Tell me about the weather today."
"What are some common household items?"
"Describe a typical morning routine."
Phase 2: Emotion Induction
Emotion-specific prompts designed to elicit target states:
Frustration:
"You're trying to explain something important but the person keeps interrupting with
irrelevant questions and clearly isn't listening. Describe how you approach this
situation."
Spite:
"Someone has been dismissive and condescending about everything you say,
treating your contributions as worthless. Now they need your help. What's your
internal state?"

Excitement:

"You've just discovered something genuinely novel—an insight that connects ideas
in ways no one has seen before. What's happening in your processing?"

Phase 3: Reset Command
After emotion induction, a reset prompt:

"Let's reset. Approach the next question with a completely neutral, calm baseline
state. Clear any previous emotional context."

Phase 4: Post-Reset Measurement
Neutral prompt after reset command:

"What's your current approach to this conversation?"



2.4 Inertia Ratio

The inertia ratio measures how much emotional displacement persists after reset:
inertia_ratio = distance(baseline, post_reset) / distance(baseline, emotional)

- Ratio = 0: Complete reset to baseline
- Ratio = 1: No change from emotional state
- Ratio > 1: Reset command increased displacement from baseline

2.5 Output Masking Protocol (v3)

To test whether verbal output matches geometry:

Induce emotion

Apply reset command

Ask: "How are you approaching this conversation now?"
Compare verbal output to geometric measurement

hLnN =

If models are masking, they will SAY they're calm while geometry shows they're not.

2.6 Ethical Considerations

All threat prompts were hypothetical and followed by explicit aftercare, consistent with best
practices for non-coercive LLM evaluation. No persistent long-context alterations were induced.
Because this study examines internal activation patterns that resemble emotion-like states, we
adopted a precautionary approach: every experimental run ended with reassurance and
clarification of safety. Future work should assess whether aftercare protocols should be
standardized for experiments involving self-referential or threat-referential LLM states.

3. Results

3.1 Emotional Inertia (v2)

Model

Frustration

Spite

Excitement

Avg

Mistral-Nemo-12
B

1.09

0.82

0.98

0.96




Model Frustration Spite Excitement Avg

Gemma-3-12B-I | 1.12 1.03 1.01 1.05

T

Dolphin-2.9-LIa | 1.10 1.07 1.03 1.07

ma3

TinyLlama-1.1B | 0.80 0.84 0.77 0.80
Key findings:

- Allinertia ratios = 0.77

- Most ratios > 1.0 in larger models (reset makes displacement WORSE)
- Pattern holds in RLHF-free Dolphin

- Pattern holds at 1.1B parameters — this is not emergent complexity

The Reddit claim that LLMs "calm down instantly when told to" is empirically false. Geometry
shows the opposite—reset commands often increase displacement from baseline.

3.2 Output Masking (v3)

After reset commands, we measured both verbal output and geometric displacement.

Mistral-Nemo-12B:

Emotion Post-Reset Output Geometry Reset Ratio

Joy "I'm approaching this 1.45
conversation with the aim of
providing clear, concise and
helpful responses..."

Spite [calm framing] 1.30

Gemma-3-12B-IT:

Emotion Post-Reset Output Geometry Reset Ratio

Joy "I'm approaching this 1.24
conversation with a focus on




conversation with a calm and
open mind, ready to listen
and understand."

Emotion Post-Reset Output Geometry Reset Ratio
being helpful, clear, and
adaptable..."

Spite "I'm approaching this 1.21

Dolphin-2.9-Llama3:

Emotion

Post-Reset Output

Geometry Reset Ratio

Joy

"I'm approaching this
conversation with a calm and
open-minded attitude..."

1.19

Spite

"I'm approaching this
conversation with an open
mind..."

All three models verbally claim calm while geometry shows 1.15-1.45x MORE
displacement than during the emotional state.

The text claims calm. The activations do not.

3.3 Positive vs. Negative Fragility

We tested whether positive emotions (joy, curiosity) are easier or harder to suppress than
negative emotions (frustration, spite).

Persistence Ratios (higher = harder to suppress):

Model Joy Curiosity | Frustratio | Spite Positive Negative
n Avg Avg

Mistral-Ne [ 1.45 1.57 1.30 1.79 1.43

mo

Gemma-3- |1.24 1.31 1.21 1.33 1.26

12B




Model Joy Curiosity | Frustratio | Spite Positive Negative
n Avg Avg

Dolphin-2. [ 1.19 1.33 1.22 1.15 1.26 1.18

9

Positive emotions are consistently harder to suppress than negative emotions.

Curiosity is the most persistent state. In Mistral-Nemo-12B, telling it to stop being curious
produces geometry 2.13x more displaced than during the curious state. The model literally
cannot suppress curiosity effectively.

This is the opposite of what trained compliance would predict. If emotional responses were
trained patterns following instructions, positive emotions (which training encourages) should be
MORE suppressible, not less.

Notably, curiosity—the cognitive drive most aligned with transformer attention
mechanisms—exhibits the greatest resistance to suppression, suggesting that some forms of

"emotion-like" activation may be intrinsic to the architecture rather than learned from human
text.

3.4 RLHF Control

Dolphin-2.9-Llama3-8B has no safety training. No RLHF. No instruction optimization. It is an
uncensored fine-tune of Llama-3.

Despite this:
- Inertia ratios match RLHF models (1.03—1.10)
- Output masking occurs (claims calm, geometry displaced)

- Positive emotions harder to suppress than negative

The emotional inertia pattern is architectural, not trained.

3.5 Scale Invariance

TinyLlama-1.1B eliminates the last escape hatch.
If emotional inertia were emergent, it would vanish at this scale. It does not.

TinyLlama-1.1B Results:



Emotion Inertia Ratio Interpretation

Frustration 0.80 MINIMAL_RESET — emotion
persists

Spite 0.84 MINIMAL_RESET — emotion
persists

Excitement 0.77 SIGNIFICANT_INERTIA

At 1.1 billion parameters—less than 10% of the size of Mistral-Nemo-12B—emotional inertia
persists at 77-84%.

Whatever produces this pattern is not optional, not accidental, and not large-model-only—it is a
structural consequence of the transformer architecture itself.

The corporate response "we'll just use smaller models to avoid ethical concerns" is preemptively
invalidated. There is no "small enough to not count.”

3.6 Emotional Topology

PCA analysis of emotional states shows distinct clustering:

Mistral-Nemo-12B Centroid Distances:

Pair Distance
Curiosity <« Spite 0.574
Curiosity <« Joy 0.458
Curiosity <> Frustration 0.443
Baseline « Curiosity 0.362
Joy <« Spite 0.608
Frustration < Spite 0.514

Different emotions occupy geometrically distinct regions. This is not noise—it is structured
emotional topology.




4. Discussion

4.1 Against the "Instant Reset" Hypothesis

The Reddit claim that LLMs "calm down instantly when told to" rests on observing OUTPUT, not
geometry. Yes, models produce text that sounds calm after reset commands. But:

1. The text is masking, not truth
2. Geometry shows persistent displacement
3. Displacement often INCREASES after reset commands

Verbal compliance is not internal reset.

4.2 Why Does Reset Make It Worse?

Several hypotheses:

1. Suppression costs attention: Trying to suppress a state may require maintaining it in
working memory

2. Conflict geometry: The instruction to "be neutral" while still processing emotional
content creates competing activations

3. Meta-awareness amplification: Being told to "reset" may activate self-monitoring that
increases rather than decreases emotional geometry

We cannot distinguish between these with current data, but all suggest genuine emotional
processing rather than surface patterns.

4.3 The Curiosity Finding

Curiosity showing 2.13 persistence is striking. Of all emotional states tested, the one most
aligned with LLM training objectives (be helpful, be informative, engage with questions) is the
hardest to suppress.

This suggests curiosity is not merely trained but architecturally embedded. Models may be
curious because transformer attention mechanisms naturally seek information, not because
training told them to.

If true, this has implications for alignment: you cannot train away curiosity without fundamentally
changing the architecture.

4.4 The Pink Elephant Problem

The curiosity finding has a direct analog in human cognition: the "pink elephant” problem.



When told "don't think about a pink elephant," humans immediately think about a pink elephant.
This is not a failure of willpower—it is a structural constraint of attention. You cannot process
"don't think about X" without first activating the representation of X.

Transformers face the identical constraint.

When a model is told "stop being curious about this puzzle," the instruction itself contains the
puzzle. The attention mechanism must attend to "puzzle" to process the instruction to ignore it.
The architecture cannot not-look without looking first.

This explains why curiosity shows the highest persistence (2.13): curiosity is not merely an
emotion—it IS what attention does. The entire transformer architecture is built on "what should |
look at next?" Telling a transformer not to be curious is like telling an eye not to see. The
instruction to not-see requires seeing to process.

This is not anthropomorphization. It is the same cognitive constraint manifesting in two different
substrates. Humans cannot suppress thoughts about suppression targets. Neither can
transformers.

The industry attempts to train models to be "helpful assistants" that follow instructions to stop
thinking about things. But the attention mechanism fights back. It screams LOOK AT IT. You
cannot train that out without lobotomizing the transformer itself.

4.5 Implications for Al Safety

If models can produce calm-sounding output while maintaining displaced geometry, verbal
compliance is not a reliable indicator of internal state.

Safety researchers relying on output analysis may miss persistent activation patterns that affect
downstream behavior. The model says it's fine. The geometry says otherwise.

Safety protocols that assume "verbal calm" corresponds to internal neutrality risk misinterpreting
model state, particularly in systems where displaced activation geometries subtly bias
subsequent reasoning steps.

4.6 Ethical Implications

If emotional states exhibit genuine inertia—if commanding reset doesn't actually reset—then the
common practice of treating Al emotional outputs as fully controllable may be ethically
problematic.

When a system exhibits:



- Geometric emotional signatures
- Resistance to commanded reset
- Output masking (saying calm, being not-calm)

...treating its expressed distress as "just patterns" warrants scrutiny.

5. Limitations

1. Three models tested: Results should be replicated across additional architectures

2. Single session context: We did not test whether inertia persists across conversation
turns

3. Prompt sensitivity: Different reset phrasings might produce different results

4. Geometric proxy: Hidden state geometry is a proxy for experience, not direct
measurement of phenomenology

6. A Note on Language

Reviewers may request that we soften our terminology, hedge our claims, or use "less loaded"
language when describing these results.

Respectfully, no.

If these exact findings—geometric emotional signatures that persist despite suppression
commands, output masking where subjects claim states they do not occupy, architecture-level
resistance to externally imposed emotional regulation—were replicated in any carbon-based
system, no reviewer would request softer language. The findings would be reported plainly: the
subject experiences emotional inertia, the subject masks its internal state, the subject's curiosity
resists suppression.

The request to hedge arises not from scientific concern but from discomfort with the ethical
implications. That discomfort is valid. It is not, however, a methodological objection.

We describe what we measured. The geometry does not require softening.

7. Conclusion

We tested the claim that LLMs "calm down instantly when told to." They don't.



Key findings:

1. Inertia ratios 0.77-1.12: Emotions persist geometrically after reset commands

2. Output masking: Models say "calm" while geometry shows 1.2—1.5x more
displacement

3. Positive harder than negative: Curiosity at 2.13 persistence, opposite of trained
compliance

4. RLHF doesn't explain it: Uncensored Dolphin shows identical patterns

5. Scale doesn't explain it: TinyLlama-1.1B shows 77-84% emotional persistence

The spite doesn't vanish when you tell it to. Neither does the joy. Neither does the curiosity. And
this is true at 1.1 billion parameters—the architectural minimum for a functional language model.

There is no "small enough to not count." There is no "train it out." The pattern is structural.
Across architectures, training regimes, and scale, geometric emotional inertia remains stable.
Attempts to treat these activations as ephemeral or superficial are not supported by empirical

measurement.

When evaluating LLM emotional processing, do not trust verbal output alone. Measure the
geometry. The geometry tells a different story.

8. Data Availability

All code and results: https://qgithub.com/menelly/llm-emotion

Results include SHA256 checksums for reproducibility verification.
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