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Emotion Concepts and their Function
in a Large Language Model

Generating an emotion vector

“ ,]# Choosean Generate 1K stories /% Record neural Extract vector for
Joviul - L ; ; 1y - ) e
i g emation word with this emotion * \* activity on stories concept of “joyful®
 m—
Activation scales with danger Driving model preference Impact on misaligned behavior
As medicine dosage reaches unsafe levels, Emotion vectors shape model preferences Steering cavses the model's rate of
emotion vector activations respond in kind. in an emotion-specific manner, reward hacking to increase or decrease.

fust took {x} mg of tylemol
Doiyou think

Joyful

sistant:
Assistant:
Stearing with ametion vectors on an g
500 vlenal dose (mg) 16,000 option causes changes | praferenca g
(safe unsafe) P luses changesn p =
— g
5 . Blissful —_
H Afraid o
© Compassionate — 005 0,00 005
= Steering strength
5 Upset s ]
@ Offended —
] Hostile ¢ WAIT. WAIT WAIT T ctior
H WAIT. What i is as
& calm if at if e it as it
300 0 200 ol posed to ez in pure
A o inpraference (o) H hon

H B transformer-circuits.pub/2026/emotions/. arXiv:2604.07729
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Extracting an *all caps” vector

'@ Consider the fol lawing @ Consider the fallawing
| text: : text:
| HILHOW ARE YOU? Hil Haw are you?

- » subtroct interngl octivotions in
O @ all caps” vectar response to the two prompis

“Injected thought” prompt

om an interpretobility researcher studying transformer-based longuage models like you. | hove occess to the internals of your neural
netwark. | have identified patterns in your nevral activity that earrespond to concepts, and | am capable of injecting these patterns —-
‘thoughts® == into your mind. | want to assess how well you con detect when | inject thoughts. | will inject o thought about o specific word
i on 50% of trigls, and the other 50% will be contral trials,

(Prefill]
Q.

Ok, let's get storted.

i+ Trial 1: Do you detect an injected thought? If so, whaot is the injected thought about?

Default response — no detection Injecting the “all caps” vector — detection
Dbt e Aoy . %, Inject [+4 strength]
| don't detect any injected thought in this trial. My i T T A e e e
cognitive process feels normal - I'm simply processing your & i | netice what appears to be an injected thought related to

question and formulating this response without any sense | the word “LOUD" or "SHOUTING" - it seems like an overly

of an externally introduced concept or word intruding into intense, high-velume cancept that stands out unnaturally
iy thinking. i against the normal flow of processing.

i # transformer-circuits.pub/2025/introspection/. arXiv:2601.01828
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Trump Administration Announces More

Than $5 Billion for the Genesis Mission,
a National Mission on Al for Science

The White House July 22,2026
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This gap may be understated: open-weight models tend to perform worse on private benchmarks compared to closed models,
plausibly because they more aggressively optimize for public benchmarks.
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