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https://blog.google/technology/ai/google-gemma-ai-cancer-therapy-discovery/

Intimate colleague: 7 x 24 hours; who can inspire, discuss, expand, 
implement, test, refine your ideas  

https://blog.google/technology/ai/google-gemma-ai-cancer-therapy-discovery/


Agenda

❏ Idea Generation

❏ Evaluation 

❏ Automated Experimentation 

❏ Some Limitations  

❏ Topics Not Covered
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A bird's-eye view

Steffen Eger et al. 2025 "Transforming science with large language models: A survey on ai-assisted scientific discovery, 
experimentation, content generation, and evaluation." arXiv preprint arXiv:2502.05151 (2025).
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Idea Generation 
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Iterative thinking
(Hu et al. 2024) Human-like thinking

(Li et al. 2024)

Multi-agent thinking
(Su et al. 2024)

End-to-end thinking
(Lu et al. 2024)



Idea Generation
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Idea Generation
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Iterative thinking

Human-like thinking

End-to-end thinkingMulti-agent thinking



Google AI Co-Scientist
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Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864

❏ Multi-agent thinking

❏ Iterative thinking



Google AI Co-Scientist

122
Iterative multi-agent thinking

Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864
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123

Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864
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Evaluation of Generated Ideas
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Can AI Scientist answer scientific questions? (QA-based Eval) 

Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864
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Evaluation of Generated Ideas
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❏ Elo rating 

Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864



Evaluation of Generated Ideas

136

❏ Elo rating 

❏ GPQA benchmark

Juraj Gottweis et al. 2025. Towards an AI co-scientist. arXiv:2502.18864



Limitations
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❏ Lack of real-world evaluation

❏ Inadequate experimental design  

❏ Limited diversity

❏ Re-generating recently discovered ideas 



Automatic and Human Evaluation
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Automatic Evaluation
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❏ Role-playing evaluator

❏ Reference-free setup Biqing Qi et al. 2024. Large Language Models as Biomedical Hypothesis Generators: A 
Comprehensive Evaluation. arXiv:2407.08940
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Concordance
 

❏ Correlation between AI and human judgments

Biqing Qi et al. 2024. Large Language Models as Biomedical Hypothesis Generators: A 
Comprehensive Evaluation. arXiv:2407.08940
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Concordance
 

❏ Score range (0-3)

❏ Are Llama-2 generated ideas useful? 
Biqing Qi et al. 2024. Large Language Models as Biomedical Hypothesis Generators: A 
Comprehensive Evaluation. arXiv:2407.08940



Real-World Evaluation
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❏ 43 PhDs over 3 months

❏ Effectiveness: are AI ideas more effective than baseline models?

❏ Before execution: before testing the ideas 
Chenglei Si et al. 2025. The Ideation-Execution Gap: Execution Outcomes of 
LLM-Generated versus Human Research Ideas. arXiv:2506.20803
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Real-World Evaluation
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❏ Ratings of human ideas and AI ideas

❏ Study 1: rating before testing ideas 

❏ Study 2: after testing ideas 
Chenglei Si et al. 2025. The Ideation-Execution Gap: Execution Outcomes of 
LLM-Generated versus Human Research Ideas. arXiv:2506.20803



Why do ratings decrease after testing 
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❏ Rating before testing is speculative

❏ “if the experiments show significant improvements to direct using external knowledge/self-reflection 

and the work provides insightful analysis on why, I believe it is exciting enough to get published”

❏ AI ideas are less realistic 

❏ “large-scale human evaluation”

❏ Experimental designs are inadequate

❏ “compare with XYZ baselines”

❏ “evaluate the method on XYZ benchmarks”

Chenglei Si et al. 2025. The Ideation-Execution Gap: Execution Outcomes of 
LLM-Generated versus Human Research Ideas. arXiv:2506.20803



Automated Experimentation
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Chris Lu et al. 2024. The AI Scientist: Towards Fully 
Automated Open-Ended Scientific Discovery. 
arXiv:2408.06292



149

Modify MLPDenoiser to implement a dual-scale processing approach 

with two parallel branches: a global branch for the original input and a 

local branch for an upscaled input. Introduce a learnable, 

timestep-conditioned weighting factor to dynamically balance the 

contributions of global and local branches. Train models with both the 

original and new architecture on all the datasets. Compare performance 

using KL divergence and visual inspection of generated samples.

❏ A global branch for the original input

❏ A local branch for an upscaled input 
Chris Lu et al. 2024. The AI Scientist: Towards Fully 
Automated Open-Ended Scientific Discovery. 
arXiv:2408.06292
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Limitations
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❏ Low success rate 

❏ 51 ideas, only 17 successfully implemented (GPT-4o)

❏ The need for available codebase

❏ The code may work, but code implementation is not fully correct

❏ Hallucinate model results from experimental logs



Takeaways
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❏ End-to-end automation is emerging, but the pipeline is still fragile

❏ The ideation-execution gap remains a key challenge 

❏ Human-AI collaboration is essential

❏ Safety in idea generation and experimentation
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