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Executive Summary

Grok 4.6, released by xAl (operating under the brand "SpaceXAl") on August 12, 2026, is a coding- and agent-
focused frontier large language model with a 500,000-token context window, native function calling, structured
outputs, and four configurable reasoning-effort levels (see Product and Platform Architecture below for full
sourcing). It is priced at $2 per million input tokens and $6 per million output tokens for prompts under 200,000
tokens, undercutting Claude Opus 5 ($5/$25), Claude Sonnet 5 ($2/$10), GPT-6 Astra ($10/$50), and Gemini 3.1
Pro Preview ($2/$12) on at least one side of the price ledger, while offering a smaller context window than the
roughly million-token tiers most of those competitors now ship (full pricing table below) (docs.x.ai).

Independent measurement from Artificial Analysis places Grok 4.6 second only to Claude Opus 5 on agentic real-
world work, with a GDPval-AA v2 Elo of 1753, and unusually turn-efficient on long-horizon tasks, resolving them in
roughly 53 turns versus about double that for Claude Opus 5 on the same task set (artificialanalysis.ai). Its
composite Intelligence Index score, however, moved from 61 at launch to 51 after Artificial Analysis rebased its


https://docs.x.ai/developers/release-notes#:~:text=Pricing%20is%20%242%20%2F%20%240.50%20%2F%20%246%20per%201M%20tokens%20(input%20%2F%20cached%20input%20%2F%20output)%20below%20200k%20prompt%20tokens%2C%20and%20%244%20%2F%20%241%20%2F%20%2412%20above
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20achieves%20a%20GDPval-AA%20v2%20Elo%20of%201753%2C%20behind%20only%20Claude%20Opus%205

methodology, a reminder that leaderboard comparisons shift for reasons unrelated to the underlying model
(artificialanalysis.ai). Tool use and error recovery show a similar split: Grok 4.6 scored 88.4% on Terminal-Bench
v2.1, "in line with the leading models," but only 26% on the harder Terminal-Bench v3.0. In the official Terminal-
Bench v4.0 leaderboard snapshot, it scored 20.3% and ranked ninth, while GPT-6 Astra led at 58.2%
(artificialanalysis.ai) (snorkel.ai).

Grok 4.6 reached GitHub Copilot, Cursor, OpenRouter, Vercel, and Cloudflare within days of its launch, and xAl
states the model was trained in part on anonymized Cursor workflow data to strengthen coding and agentic
performance (see Adoption, Integrations, and Developer Reception below) (x.ai). No public benchmark, however,
currently evaluates Grok 4.6 specifically against research-software or scientific-computing repositories; the closest
available evidence is a set of methodologically transparent, model-agnostic benchmarks, including SciCode (best
published result: 4.6% of main problems solved, rising to 12.3% with background context) and
ResearchCodeBench (best published result: 37.3%), whose contamination controls and standardized harnesses
this report uses to illustrate, as a labeled hypothetical example, how a reproducible Grok 4.6 research-software
evaluation could be built (arxiv.org) (arxiv.org).

For research and development organizations evaluating Grok 4.6 for internal tooling, the practical picture is one of a
genuinely lower-cost, competitively capable agentic coder with a specific, independently documented gap in the
hardest terminal-control tasks. IntuitionLabs, a life-sciences and artificial intelligence consultancy that describes its
offering as "cutting-edge Al solutions designed specifically for pharmaceutical and life science organizations,"
recommends evaluating any such tool through a staged, governed rollout rather than a single leaderboard score, an
approach this report treats as complementary to the benchmark evidence assembled here (intuitionlabs.ai)
(intuitionlabs.ai).

Introduction and Background

Coding agents built on large language models (LLMs) have shifted from single-turn autocomplete tools to systems
that plan, call external tools, and run for many steps toward a finished deliverable. Grok 4.6, released by XAl on
August 12, 2026, is the latest entrant aimed squarely at that shift (x.ai). xAl's own model card discloses that the
company now does business as "SpaceXAl," and states the two names are used interchangeably in its official
materials, a branding detail this report carries forward wherever the company is named (media.x.ali).

This report examines what Grok 4.6 actually offers a research software team: its application programming
interface (API) specifications, tool use (function calling) support, documented and independently measured coding
and agentic benchmark results, error recovery behavior in multi-step tasks, and how it stacks up against Claude
Opus 5, Claude Sonnet 5, GPT-6 Astra, and Gemini 3.1 Pro Preview on price and capability. It also addresses a
narrower but increasingly important question for scientific computing teams: how reproducible coding-agent
evaluations are actually built, using established benchmarks such as SciCode and ResearchCodeBench as
worked methodological examples, since no public benchmark yet ties Grok 4.6 specifically to research-software
repositories.

All prices, benchmark scores, and availability claims below are anchored to their observation date because these
figures move quickly. Vendor-reported figures are labeled as such and separated from independent measurements,
most notably from Artificial Analysis, whose own published Intelligence Index score for Grok 4.6 changed from 61
at launch to 51 after a methodology rebase, a discrepancy this report treats as a data point rather than an error


https://artificialanalysis.ai/models/grok-4-6#:~:text=Grok%204.6%20(high)%20scores%2051%20on%20the%20Artificial%20Analysis%20Intelligence%20Index
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=and%2088.4%25%20on%20Terminal-Bench%20v2.1%2C%20in%20line%20with%20the%20leading%20models
https://snorkel.ai/leaderboard/terminal-bench-4-0/
https://x.ai/news/grok-4-6-github-copilot#:~:text=Grok%204.6%20is%20now%20live%20in%20GitHub%20Copilot%20for%20the%20millions%20of%20developers%20who%20work%20in%20VS%20Code%20and%20across%20GitHub%20every%20day
https://arxiv.org/pdf/2407.13168#:~:text=Claude3.5-Sonnet%2C%20the%20best%20performing%20one%2C%20can%20solve%20only%204.6%25%20of%20the%20main%20problems
https://arxiv.org/abs/2506.02314#:~:text=We%20find%20Gemini-2.5-Pro-Preview%20to%20perform%20best%20at%2037.3%25%20success%20rate%2C%20with%20O3%20(High)%20and%20O4-mini%20(High)%20following%20behind%20at%2032.3%25%20and%2030.8%25%20respectively
https://intuitionlabs.ai/#:~:text=cutting-edge%20AI%20solutions%20designed%20specifically%20for%20pharmaceutical%20and%20life%20science%20organizations
https://intuitionlabs.ai/#:~:text=Select%20one%20department%2C%20implement%20a%20small%20portfolio%20of%20governed%20workflows%2C%20support%20real%20use%2C%20and%20decide%20what%20to%20scale%20from%20observed%20evidence
https://x.ai/news/grok-4-6#:~:text=Grok%204.6%20builds%20on%20Grok%204.5%20with%20a%20particular%20focus%20on%20long-running%20agents%20and%20more%20ambitious%20interactive%20and%20visual%20work
https://media.x.ai/v1/website/card-4p6-4cd2dc57.pdf#:~:text=SpaceXAI%20is%20a%20doing-business-as%20(DBA)%20name%20of%20XAI%20LLC

(artificialanalysis.ai) (artificialanalysis.ai). This report was produced for IntuitionLabs, a life-sciences and artificial
intelligence (Al) consultancy that describes its offering as "cutting-edge Al solutions designed specifically for
pharmaceutical and life science organizations," and which advises regulated research and development (R&D)
organizations on governed Al adoption rather than selling a competing coding model itself (intuitionlabs.ai).

Product and Platform Architecture

Grok 4.6 is distributed through the xAl API under the model name grok-4.6, and xAl's developer documentation
frames it as "our flagship model for code and everything else: agentic tool calling, minimal hallucinations,
configurable reasoning" (docs.x.ai). The model accepts text and image input and returns text-only output. It
ships a 500,000-token context window, with XAl's release notes specifying "text and image inputs with text-
only output, and no text output limit" (docs.x.ai). This is confirmed on xAl's product page, which lists "Context
window 500k" alongside per-token pricing (x.ai).

xAl's documentation lists Grok 4.6's built-in agentic tool capabilities as "function calling, web search, X search,
code execution,” alongside structured outputs and reasoning, described as the model's ability "to think before
responding” (docs.x.ai). Reasoning effort is user-configurable across four levels, low, medium, high (default), and
xhigh, letting a caller trade latency and cost for deeper deliberation on harder tasks (docs.x.ai).

API pricing is tiered by prompt length. Below 200,000 prompt tokens, Grok 4.6 costs $2 per million input tokens,
$0.50 per million cached input tokens, and $6 per million output tokens; above that threshold the rates roughly
double to $4 | $1 | $12 per million tokens (docs.x.ai). xAl's launch announcement additionally discloses a "fast"
variant priced at twice the standard rate for latency-sensitive workloads (x.ai). Grok 4.6 has a pretraining data
cutoff of January 2026, and its supplemental (post-training) data extends to June 2026, both relevant when a
research team needs to know what a model may or may not know about recently published libraries or papers
(media.x.ai).

A distinguishing architectural detail is that Grok 4.6 "received supplemental training on anonymized Cursor
workflow data to improve coding and agentic performance,” per xAl's own model card, meaning at least part of
its coding specialization comes from real developer-agent interaction logs rather than generic code corpora alone
(media.x.ai). Independent tracking site Al Release Tracker adds that Grok 4.6 "reused the 1.5-trillion-parameter
base model of Grok 4.5, five weeks its senior," characterizing the release as a post-training upgrade rather than
a new base model (aireleasetracker.com).

Tool Use, Agentic Coding, and Error Recovery

For research software teams, the practical question is less "can it write a function” and more "can it operate a
terminal, a test suite, and a version-control workflow across many steps without derailing." xAl positions Grok 4.6
explicitly on this axis: its API product page states the model "leads the industry in coding, hon-hallucination
rate, and agentic tool calling, with a particular focus on long-running agents and ambitious interactive and
visual work" (x.ai). On error recovery specifically, XAl's launch post claims that on longer agent trajectories "we
also started to see more self-testing and verification, with the model checking its own work before moving
on," a vendor-stated behavior directly relevant to whether a coding agent catches its own mistakes mid-task rather


https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=It%20scores%2061%2C%20in%20line%20with%20GPT-5.6%20Sol%20(max)%2C%20behind%20Claude%20Opus%205%20(max%2C%2063)
https://artificialanalysis.ai/models/grok-4-6#:~:text=Grok%204.6%20(high)%20scores%2051%20on%20the%20Artificial%20Analysis%20Intelligence%20Index
https://intuitionlabs.ai/#:~:text=cutting-edge%20AI%20solutions%20designed%20specifically%20for%20pharmaceutical%20and%20life%20science%20organizations
https://docs.x.ai/docs/models/grok-4-6#:~:text=Our%20flagship%20model%20for%20code%20and%20everything%20else%3A%20agentic%20tool%20calling%2C%20minimal%20hallucinations%2C%20configurable%20reasoning
https://docs.x.ai/developers/release-notes#:~:text=It%20has%20a%20500k%20context%20window%2C%20text%20and%20image%20inputs%20with%20text-only%20output%2C%20and%20no%20text%20output%20limit
https://x.ai/api#:~:text=Context%20window%20500k%20Text%20Input%20%2F%201M%20tokens%20%242.00%20Output%20%2F%201M%20tokens%20%246.00
https://docs.x.ai/developers/grok-4-6#:~:text=Function%20calling%20%2C%20web%20search%20%2C%20X%20search%20%2C%20code%20execution
https://docs.x.ai/developers/release-notes#:~:text=Reasoning%20effort%20supports%20low%2C%20medium%2C%20high%20(default)%2C%20and%20xhigh
https://intuitionlabs.ai/articles/llm-api-pricing-comparison-2025
https://docs.x.ai/developers/release-notes#:~:text=Pricing%20is%20%242%20%2F%20%240.50%20%2F%20%246%20per%201M%20tokens%20(input%20%2F%20cached%20input%20%2F%20output)%20below%20200k%20prompt%20tokens%2C%20and%20%244%20%2F%20%241%20%2F%20%2412%20above
https://x.ai/news/grok-4-6#:~:text=Pricing%20starts%20at%20%242%20per%20million%20input%20tokens%20and%20%246%20per%20million%20output%20tokens.%20Additionally%2C%20there%20is%20a%20fast%20variant%20which%20is%20twice%20the%20price
https://media.x.ai/v1/website/card-4p6-4cd2dc57.pdf#:~:text=Grok%204.6%20has%20a%20pretraining%20data%20cutoff%20of%20January%202026%2C%20and%20uses%20data%20generated%20as%20late%20as%20June%202026%20in%20its%20supplemental%20training
https://media.x.ai/v1/website/card-4p6-4cd2dc57.pdf#:~:text=Grok%204.6%20received%20supplemental%20training%20on%20anonymized%20Cursor%20workflow%20data%20to%20improve%20coding%20and%20agentic%20performance
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=It%20reused%20the%201.5-trillion-parameter%20base%20model%20of%20Grok%204.5%2C%20five%20weeks%20its%20senior
https://x.ai/api#:~:text=Our%20newest%20flagship%20model%20that%20leads%20the%20industry%20in%20coding%2C%20non-hallucination%20rate%2C%20and%20agentic%20tool%20calling%2C%20with%20a%20particular%20focus%20on%20long-running%20agents%20and%20ambitious%20interactive%20and%20visual%20work

than compounding them (x.ai). Cursor's own integration page independently echoes this framing in developer-
facing terms, describing an agent that "uses tools, checks its work, adjusts its approach, and keeps moving
toward a finished result" (cursor.com).

Independent measurement gives a more mixed picture than either vendor description alone. Artificial Analysis
measured Grok 4.6 at 50.7% on t3-Banking, a multi-turn tool-use benchmark, placing it "among the top two scores"
of tested models (artificialanalysis.ai). On Terminal-Bench v2.1, an agentic terminal-and-coding benchmark, it
scored 88.4%, "in line with the leading models" (artificialanalysis.ai). Notably, Artificial Analysis also found Grok
4.6 unusually turn-efficient: it "resolves tasks in ~53 turns and ~0.5B input tokens on average" on long-horizon
agentic tasks, versus roughly double the turns for Claude Opus 5 on the same task set, a meaningful signal for
teams paying per-token for autonomous runs (artificialanalysis.ai).

Terminal-driven tool use, however, is where the newest independent evidence is least flattering. On the harder
Terminal-Bench v3.0 protocol, Al Release Tracker reports "terminal work stayed a relative weakness, at 26%
on the much harder Terminal-Bench 3.0," a figure corroborated by Cursor's own published comparison chart,
which lists Grok 4.6 (High) at "Terminal-Bench v3.0 | 26% | 15.7% | 34.6% | 34.1%" against a smaller open-
weights model and two Claude- and GPT-generation competitors scoring in the mid-30s (aireleasetracker.com)
(cursor.com). In the official Terminal-Bench v4.0 leaderboard snapshot, Grok 4.6 ranked ninth at 20.3%, while
GPT-6 Astra led at 58.2% (snorkel.ai). Read together, these numbers suggest that Grok 4.6's tool-use competence
is benchmark-dependent: strong on the composite Terminal-Bench v2.1 protocol and on multi-turn banking-style
tool calls, weaker on the newer, harder terminal-control test suites that most directly probe command-line error
recovery.

Independent research on agentic failure modes provides useful interpretive context, even though it was not run on
Grok 4.6 itself. A 2026 tool-use reliability study (ToolBench-X) found that across agents generally, the dominant
failure pattern is not giving up but "ineffective continuation,” accounting for 48.6% of failed trajectories, in which
an agent keeps issuing tool calls without correctly diagnosing what went wrong (arxiv.org). The same study
concludes that robustness under tool or environment failure is "driven less by tool-use volume or inference
budget than by limited hazard diagnosis and ineffective recovery," meaning a model's turn-efficiency figures
(where Grok 4.6 does well) do not automatically imply strong error recovery (where its terminal-specific scores are
more mixed) (arxiv.org).

Grok 4.6 vs. Claude, GPT, and Gemini for Coding

No public source currently runs Grok 4.6, Claude, GPT, and Gemini through an identical, single coding suite with
fully matched harnesses; instead, comparisons must be assembled from each provider's own documentation plus
one independent index that tracks all of them. Artificial Analysis reports that at launch, Grok 4.6 scored 61 on its
Intelligence Index (a nine-benchmark composite), "in line with GPT-5.6 Sol (max), behind Claude Opus 5 (max,
63)" (artificialanalysis.ai). After Artificial Analysis rebased its methodology (version 4.2), the same tracked score for
Grok 4.6 (high) is now published as 51, illustrating how quickly leaderboard-style comparisons can shift for reasons
unrelated to the underlying model (artificialanalysis.ai). On a separate agentic-work measure, GDPval-AA v2, Grok
4.6 achieves an Elo of 1753, "behind only Claude Opus 5" among tracked models, an independent result that is
more favorable than the rebased composite score (artificialanalysis.ai).


https://x.ai/news/grok-4-6#:~:text=we%20also%20started%20to%20see%20more%20self-testing%20and%20verification%2C%20with%20the%20model%20checking%20its%20own%20work%20before%20moving%20on
https://cursor.com/grok#:~:text=It%20uses%20tools%2C%20checks%20its%20work%2C%20adjusts%20its%20approach%2C%20and%20keeps%20moving%20toward%20a%20finished%20result
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=among%20the%20top%20two%20scores
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=and%2088.4%25%20on%20Terminal-Bench%20v2.1%2C%20in%20line%20with%20the%20leading%20models
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20resolves%20tasks%20in%20~53%20turns%20and%20~0.5B%20input%20tokens%20on%20average
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Terminal%20work%20stayed%20a%20relative%20weakness%2C%20at%2026%25%20on%20the%20much%20harder%20Terminal-Bench%203.0
https://cursor.com/grok#:~:text=Terminal-Bench%20v3.0%20%7C%2026%25%20%7C%2015.7%25%20%7C%2034.6%25%20%7C%2034.1%25
https://snorkel.ai/leaderboard/terminal-bench-4-0/
https://arxiv.org/html/2606.25819v1#:~:text=Ineffective%20Continuation%20is%20the%20dominant%20failure%20mode
https://arxiv.org/html/2606.25819v1#:~:text=failures%20are%20driven%20less%20by%20tool-use%20volume%20or%20inference%20budget%20than%20by%20limited%20hazard%20diagnosis%20and%20ineffective%20recovery
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=It%20scores%2061%2C%20in%20line%20with%20GPT-5.6%20Sol%20(max)%2C%20behind%20Claude%20Opus%205%20(max%2C%2063)
https://artificialanalysis.ai/models/grok-4-6#:~:text=Grok%204.6%20(high)%20scores%2051%20on%20the%20Artificial%20Analysis%20Intelligence%20Index
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20achieves%20a%20GDPval-AA%20v2%20Elo%20of%201753%2C%20behind%20only%20Claude%20Opus%205

Table 1 below summarizes the current, officially published pricing and context specifications for Grok 4.6 against

the four most directly comparable coding-capable frontier models, all as of the observation dates noted.

Model (Vendor)

Grok 4.6
(xAl/SpaceXAl)

Claude Opus 5
(Anthropic)

Claude Sonnet
5 (Anthropic)

GPT-6 Astra
(OpenAl)

Gemini 3.1 Pro
Preview
(Google)

Context Window

500,000 tokens (see
Product and Platform
Architecture above)

1,000,000 tokens at
standard pricing for
Claude 4.6+ models
(docs.claude.com)

1,000,000 tokens at
standard pricing
(docs.claude.com)

1,050,000 tokens,
128,000 max output
(platform.openai.com)

1,048,576 input, 65,536
output tokens
(ai.google.dev)

Input Price (per 1M
tokens)

$2.00 (under 200k),
$4.00 (over 200Kk) (x.ai)

$5.00 (claude.com)

$2.00 (claude.com)

$10.00 (short context)
(platform.openai.com)

$2.00 (under 200Kk),
$4.00 (over)
(ai.google.dev)

Output Price (per 1M
tokens)

Positioning per Vendor

$6.00 (under 200k), $12.00 = Positioned by the vendor as

(over 200k) (same source
as Product and Platform
Architecture above)

$25.00 (same source)

$10.00 (same source)

$50.00 (short context)
(platform.openai.com)

$12.00 (under 200k),
$18.00 (over)
(ai.google.dev)

a coding- and agent-
focused flagship (see
Product and Platform
Architecture)

"Ideal for complex agentic
coding and enterprise work"
(claude.com)

"High-performance model
for coding and agents"
(claude.com)

"Our most capable model,
built for the hardest end-to-
end work"
(platform.openai.com)

Google's frontier reasoning
and coding tier as of August
2026

The table shows that Grok 4.6 matches Claude Sonnet 5's input price and undercuts its output price, while offering
a smaller, though still substantial, context window than the million-token tiers now standard among its main rivals.
OpenAl additionally sells a dedicated, cheaper coding-specific model, gpt-5.3-codex, priced at $1.75 input and
$14.00 output per million tokens, undercutting GPT-6 Astra considerably for routine coding work and illustrating that
flagship-versus-flagship pricing is not the only relevant comparison for a cost-conscious research software team
(platform.openai.com). Anthropic states plainly that Sonnet 5's launch pricing "is now the standard price," with a
previously scheduled increase cancelled, a rare example of a vendor publicly confirming price stability rather than
only announcing increases (docs.claude.com).

Adoption, Integrations, and Developer Reception

Grok 4.6 reached mainstream developer tooling quickly. On August 14, 2026, two days after launch, xAl
announced that "Grok 4.6 is now live in GitHub Copilot for the millions of developers who work in VS Code
and across GitHub every day," spanning "cloud agents, the Copilot CLI, and the VS Code IDE" via Copilot's
model picker (x.ai) (x.ai). Beyond Copilot, xAl states the model "is also available in the API and other partners
like OpenRouter, Vercel, and Cloudflare," and Cursor, the code-focused editor whose workflow data contributed
to the model's training, ships a dedicated integration page for it (x.ai) (cursor.com). OpenRouter's own listing


https://x.ai/api#:~:text=Context%20window%20500k%20Text%20Input%20%2F%201M%20tokens%20%242.00%20Output%20%2F%201M%20tokens%20%246.00
https://docs.claude.com/en/docs/about-claude/pricing#:~:text=Claude%204.6%20and%20later%20models%20and%20Claude%20Mythos%20Preview%20include%20the%20full%201M%20token%20context%20window%20at%20standard%20pricing
https://claude.com/pricing#:~:text=Ideal%20for%20complex%20agentic%20coding%20and%20enterprise%20work%20Input%20%245%20%2F%20MTok%20Output%20%2425%20%2F%20MTok
https://claude.com/pricing#:~:text=Ideal%20for%20complex%20agentic%20coding%20and%20enterprise%20work
https://docs.claude.com/en/docs/about-claude/pricing#:~:text=Claude%204.6%20and%20later%20models%20and%20Claude%20Mythos%20Preview%20include%20the%20full%201M%20token%20context%20window%20at%20standard%20pricing
https://claude.com/pricing#:~:text=High-performance%20model%20for%20coding%20and%20agents%20Input%20%242%20%2F%20MTok%20Output%20%2410%20%2F%20MTok
https://claude.com/pricing#:~:text=High-performance%20model%20for%20coding%20and%20agents
https://platform.openai.com/docs/models/gpt-6-astra#:~:text=1%2C050%2C000%20context%20window%20128%2C000%20max%20output%20tokens
https://platform.openai.com/docs/pricing#:~:text=gpt-6-astra%20%7C%20%2410.00%20%7C%20%241.00%20%7C%20%2412.50%20%7C%20%2450.00
https://platform.openai.com/docs/pricing#:~:text=gpt-6-astra%20%7C%20%2410.00%20%7C%20%241.00%20%7C%20%2412.50%20%7C%20%2450.00
https://platform.openai.com/docs/models/gpt-6-astra#:~:text=GPT-6%20Astra%20is%20our%20most%20capable%20model%2C%20built%20for%20the%20hardest%20end-to-end%20work
https://ai.google.dev/gemini-api/docs/models/gemini-3.1-pro-preview#:~:text=Input%20token%20limit%201%2C048%2C576%20Output%20token%20limit%2065%2C536
https://ai.google.dev/gemini-api/docs/pricing#:~:text=%242.00%2C%20prompts%20%3C%3D%20200k%20tokens%20%244.00%2C%20prompts%20%3E%20200k%20tokens
https://ai.google.dev/gemini-api/docs/pricing#:~:text=%2412.00%2C%20prompts%20%3C%3D%20200k%20tokens%20%2418.00%2C%20prompts%20%3E%20200k
https://platform.openai.com/docs/pricing#:~:text=Codex%20%7C%20gpt-5.3-codex%20%7C%20%241.75%20%7C%20%240.175%20%7C%20%2414.00
https://docs.claude.com/en/docs/about-claude/pricing#:~:text=is%20now%20the%20standard%20price.%20The%20previously%20scheduled%20increase%20to%20%243%2F%2415
https://x.ai/news/grok-4-6-github-copilot#:~:text=Grok%204.6%20is%20now%20live%20in%20GitHub%20Copilot%20for%20the%20millions%20of%20developers%20who%20work%20in%20VS%20Code%20and%20across%20GitHub%20every%20day
https://x.ai/news/grok-4-6-github-copilot#:~:text=GitHub%20Copilot%20covers%20several%20products%2C%20including%20cloud%20agents%2C%20the%20Copilot%20CLI%2C%20and%20the%20VS%20Code%20IDE
https://x.ai/news/grok-4-6#:~:text=It%27s%20also%20available%20in%20the%20API%20and%20other%20partners%20like%20OpenRouter%2C%20Vercel%2C%20and%20Cloudflare
https://cursor.com/grok#:~:text=It%20uses%20tools%2C%20checks%20its%20work%2C%20adjusts%20its%20approach%2C%20and%20keeps%20moving%20toward%20a%20finished%20result

describes it as "SpaceXAl's smartest model with frontier performance on coding, knowledge work, and
STEM," language consistent with, though distinct from, xAl's own framing, and confirming the model is usable
inside any OpenAl-compatible agent harness through that gateway (openrouter.ai).

Developer sentiment, gathered from community forums rather than controlled measurement, is generally positive
but anecdotal and should be read as such. One Hacker News commenter, in a head-to-head single-trial comparison
run on the Codex CLI harness, reported that Grok 4.6 "Worked for 3m 18s - cost $ 1.41 - no bug," completing a
feature faster than a competing open-weights model, though at meaningfully higher token cost for that run
(news.ycombinator.com). Another developer, quoted via a third-party review site that reproduced the original forum
post, wrote: "since trying Grok 4.5 and especially Grok 4.6, | don't want to go back to Claude any more"
(eesel.ai). A separate commenter described a prior split workflow of "Sol for planning and Grok for building,"
suggesting some practitioners had already been pairing xAl and OpenAl-family models before Grok 4.6's release
(news.ycombinator.com). None of these anecdotes constitute a benchmark, and this report treats them only as
directional developer sentiment, not evidence of a measured capability.

No source uncovered during this research documents Grok 4.6 being used specifically for scientific or research-
computing software, for example high-performance computing, laboratory pipeline code, or domain libraries such as
those used in computational biology; the documented use cases center on general coding, knowledge work, and
STEM tasks rather than research-software repositories specifically. This is recorded here as an evidence gap rather
than papered over, since a research software team evaluating the model should know that its research-specific
track record is not yet publicly documented.

Data Analysis and Evidence

This section separates vendor-reported benchmark figures, published by xAl in its own launch materials and
model card, from independently measured figures published by third parties who ran their own evaluation
pipelines.

Table 2 consolidates the coding and agentic benchmark scores found across primary and independent sources for
Grok 4.6, as of the observation date of each source.

Benchmark What It Measures Grok 4.6 Score Source Type Source
Artificial Analysis Intelligence 9-benchmark composite 61 (tied with GPT-5.6 Independent artificialanalysis.ai
Index (launch) reasoning/coding score Sol, behind Claude
Opus 5 at 63)
Artificial Analysis Intelligence Same composite, revised 51 Independent artificialanalysis.ai
Index (rebased, v4.2) methodology
GDPval-AA v2 Agentic real-world work Elo = 1753 Elo (2nd, behind Independent artificialanalysis.ai
rating Claude Opus 5)
Terminal-Bench v2.1 Terminal/coding agent task = 88.4% Independent artificialanalysis.ai
completion
Terminal-Bench v3.0 Harder terminal control 26% Vendor/tracker aireleasetracker.com

tasks


https://openrouter.ai/x-ai/grok-4.6#:~:text=Grok%204.6%20is%20SpaceXAI%27s%20smartest%20model%20with%20frontier%20performance%20on%20coding%2C%20knowledge%20work%2C%20and%20STEM
https://news.ycombinator.com/item?id=49275985#:~:text=Worked%20for%203m%2018s%20-%20cost%20%24%201.41%20-%20no%20bug
https://www.eesel.ai/blog/grok-4-6-review#:~:text=Since%20trying%20Grok%204.5%20and%20especially%20Grok%204.6%2C%20I%20don%27t%20want%20to%20go%20back%20to%20Claude%20any%20more
https://news.ycombinator.com/item?id=49275060#:~:text=My%20go-to%20workflow%20was%20Sol%20for%20planning%20and%20Grok%20for%20building
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=It%20scores%2061%2C%20in%20line%20with%20GPT-5.6%20Sol%20(max)%2C%20behind%20Claude%20Opus%205%20(max%2C%2063)
https://artificialanalysis.ai/models/grok-4-6#:~:text=Grok%204.6%20(high)%20scores%2051%20on%20the%20Artificial%20Analysis%20Intelligence%20Index
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20achieves%20a%20GDPval-AA%20v2%20Elo%20of%201753%2C%20behind%20only%20Claude%20Opus%205
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=and%2088.4%25%20on%20Terminal-Bench%20v2.1%2C%20in%20line%20with%20the%20leading%20models
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Terminal%20work%20stayed%20a%20relative%20weakness%2C%20at%2026%25%20on%20the%20much%20harder%20Terminal-Bench%203.0

Benchmark

Terminal-Bench v4.0

What It Measures

Newest terminal control

Grok 4.6 Score

20.3% (9th of 14)

Source Type

Independent

Source

snorkel.ai

protocol (project itself)

13-Banking Multi-turn tool-use accuracy = 50.7% (top 2) Independent artificialanalysis.ai

AA-Briefcase Agentic knowledge-work 1577 Elo ("Fable 5-tier")  Independent artificialanalysis.ai
Elo

CursorBench 3.2 Cursor-specific agentic 70.8% (xhigh), 69.9% Vendor media.x.ai
coding tasks (high)

KernelBenchinternal v1.1 GPU kernel code 37.2% (high) Vendor media.x.ai
generation

APEX-SWE Expert-level software 56.4% (best tracked) Vendor/tracker aireleasetracker.com
engineering tasks

APEX-Agents Expert-level agentic tasks 57.5% (best tracked) Vendor/tracker aireleasetracker.com

Next.js Evals (Vercel) Building/migrating real 85% (4th of 25) Independent aireleasetracker.com
Next.js apps (Vercel)

Table 2 shows a model that scores strongly on composite reasoning and agentic-work indices and on several
coding-adjacent tasks, while its performance on the hardest, newest terminal-control benchmarks trails top
competitors, a pattern consistent with the tool-use discussion above. On the Next.js Evals row specifically, Al
Release Tracker frames the underlying test as "Vercel's open eval of how well Al coding agents build and
migrate real Next.js apps," a practical, framework-specific coding task rather than an abstract reasoning puzzle,
and one where Grok 4.6's 85% placed it fourth of 25 tracked models, behind a leading Claude score of 92%
(aireleasetracker.com). Caution about self-reported figures applies broadly: xAl itself states that "third-party model
scores are the best of self-reported or publicly available results," not independently rerun by xAl, a caveat this
report applies equally to its own Table 1 and to any tracker site that aggregates vendor-published numbers rather
than re-executing benchmarks on shared infrastructure (x.ai).

Cost efficiency is a further independent data point: Artificial Analysis found that Grok 4.6 "cost $0.84 per task, the
same as Kimi K3 with slightly higher intelligence" on its Intelligence Index workload, indicating the model's price
advantage from Table 1 translates into comparable or better cost-per-completed-task economics against at least
one other efficiency-focused competitor, not merely a lower sticker price (artificialanalysis.ai). A separate
robustness measure, Al Release Tracker's BullshitBench v2, which tests "does the Al spot that it makes no
sense and push back" when a prompt is confidently worded nonsense rather than a real problem, ranked Grok 4.6
at 65%, 16th of 74 tracked models, a mid-pack result suggesting the model is neither unusually prone to nor
unusually resistant against confidently-phrased but meaningless coding requests (aireleasetracker.com). On expert-
level tasks specifically, Al Release Tracker separately lists Grok 4.6's APEX-SWE and APEX-Agents results as
"best published APEX-SWE score of all tracked models" and "best published APEX-Agents score of all
tracked models" respectively, at 56.4% and 57.5%, though these are self-reported or tracker-aggregated figures
rather than scores independently re-run by a neutral third party on identical infrastructure (aireleasetracker.com)
(aireleasetracker.com).


https://snorkel.ai/leaderboard/terminal-bench-4-0/
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=among%20the%20top%20two%20scores
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=with%20an%20Elo%20of%201577.%20This%20places%20it%20at%20Fable%205-tier
https://media.x.ai/v1/website/card-4p6-4cd2dc57.pdf#:~:text=Grok%204.6%20scores%2070.8%25%20at%20xhigh%20thinking%20effort%2C%20exceeding%20the%20other%20models%20tested%2C%20and%2069.9%25%20at%20high%20thinking%20effort%2C%20improving%20on%20Grok%204.5%20high%20at%2066.7%25
https://media.x.ai/v1/website/card-4p6-4cd2dc57.pdf#:~:text=Grok%204.6%20scores%2037.2%25%20at%20high%20thinking%20effort%2C%20improving%20on%20Grok%204.5%20high%20at%2029.7%25
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Best%20published%20APEX-SWE%20score%20of%20all%20tracked%20models
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Best%20published%20APEX-Agents%20score%20of%20all%20tracked%20models
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Vercel%27s%20open%20eval%20of%20how%20well%20AI%20coding%20agents%20build%20and%20migrate%20real%20Next.js%20apps
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Vercel%27s%20open%20eval%20of%20how%20well%20AI%20coding%20agents%20build%20and%20migrate%20real%20Next.js%20apps
https://x.ai/news/grok-4-6#:~:text=Third-party%20model%20scores%20are%20the%20best%20of%20self-reported%20or%20publicly%20available%20results
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=It%20cost%20%240.84%20per%20task%2C%20the%20same%20as%20Kimi%20K3%20with%20slightly%20higher%20intelligence
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=does%20the%20AI%20spot%20that%20it%20makes%20no%20sense%20and%20push%20back
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Best%20published%20APEX-SWE%20score%20of%20all%20tracked%20models
https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Best%20published%20APEX-Agents%20score%20of%20all%20tracked%20models

Beyond product-specific scores, Gartner projects that "by 2027, over 65% of engineering teams using agentic
coding will treat integrated development environments" as optional rather than mandatory, a forward-looking
industry signal (not a Grok 4.6-specific claim) relevant to how research teams should expect agentic coding tools,
including Grok 4.6 deployments, to be consumed going forward (gartner.com).

For research-software-specific evaluation, three established, methodologically transparent benchmarks illustrate
what a rigorous, reproducible test would need to measure, summarized in Table 3 below. None of these
benchmarks have yet published a Grok 4.6 result as of this report's research window.

Benchmark Task Domain Task Count Best Published Score (any Source
model)
SciCode Scientific code generation across = 338 subproblems from = 4.6% (standard), 12.3% (with = arxiv.org
16 natural-science sub-fields 80 main problems background), Claude 3.5
Sonnet
ResearchCodeBench = Translating novel 2024-2025 ML = 212 tasks from 20 37.3%, Gemini-2.5-Pro- arxiv.org
paper contributions into papers Preview

executable code

SWE-bench Verified Human-validated real-world 500 human-filtered Not disclosed in this table swebench.com
GitHub software engineering instances (leaderboard-dependent)
issues

SciCode's own authors report that even their best-performing tested model, Claude 3.5 Sonnet, "can solve only
4.6% of the main problems" under the standard, no-background evaluation setting, rising to only "12.3% of the
main" problems when scientist-written background context is supplied, and success is defined strictly: "the LM is
considered to have successfully solved the main problem when all subproblem solutions are correct and
the integrated solution to the main" problem also passes (arxiv.org) (arxiv.org) (arxiv.org). ResearchCodeBench
controls for training-data contamination methodically, noting that "13 out of 20" target repositories "have their first
commits in 2025, after the most recent Gemini-2.5-Pro-Preview's knowledge cutoff date," and discloses its
exact decoding protocol, adopting "scaled pass@1 as the primary evaluation metric" computed "over the first
(i.e., top-1) model completion” using "greedy decoding" (arxiv.org) (arxiv.org). SWE-bench Verified, for its part,
standardizes the agent scaffold itself: its maintainers "evaluate all LMs using mini-SWE-agent in a minimal bash
environment. No tools, no special scaffold structure; just a simple ReAct agent loop," specifically to make
cross-model comparisons attributable to the model rather than the harness (swebench.com). Each of these design
choices, background-context controls, contamination checks, and harness standardization, is directly transferable
to any future evaluation of Grok 4.6 on research code.

Case Studies and Real-World Examples

(Hypothetical Example) Evaluating Grok 4.6 on a Public Scientific Repository. No public organization has yet
published a fixed-task, disclosed-harness evaluation of Grok 4.6 against research-software repositories, so this
section illustrates, without inventing results, how such a study would be constructed using the methodological
building blocks documented above. A reproducible protocol would need to specify, before any run: the exact model
version and reasoning effort setting (for example, grok-4.6 at high effort, per xAl's configurable-effort
documentation described above); the agent harness and tool set, ideally a minimal, publicly available scaffold such


https://www.gartner.com/en/newsroom/press-releases/2026-05-20-gartner-says-the-market-for-enterprise-ai-coding-agents-is-entering-a-new-phase-of-expansion-and-competitive-realignment#:~:text=By%202027%2C%20Over%2065%25%20of%20Engineering%20Teams%20Using%20Agentic%20Coding%20will%20Treat%20Integrated%20Development%20Environments
https://arxiv.org/abs/2407.13168#:~:text=SciCode%20contains%20338%20subproblems%20decomposed%20from%2080%20challenging%20main%20problems
https://arxiv.org/abs/2506.02314#:~:text=We%20find%20Gemini-2.5-Pro-Preview%20to%20perform%20best%20at%2037.3%25%20success%20rate%2C%20with%20O3%20(High)%20and%20O4-mini%20(High)%20following%20behind%20at%2032.3%25%20and%2030.8%25%20respectively
https://www.swebench.com/verified.html#:~:text=SWE-bench%20Verified%20is%20a%20human-filtered%20subset%20of%20500%20instances%20from%20SWE-bench%2C%20created%20in%20collaboration%20with%20OpenAI
https://arxiv.org/pdf/2407.13168#:~:text=Claude3.5-Sonnet%2C%20the%20best%20performing%20one%2C%20can%20solve%20only%204.6%25%20of%20the%20main%20problems
https://arxiv.org/pdf/2407.13168#:~:text=even%20with%20background%2C%20the%20best%20model%20can%20solve%20only%2012.3%25%20of%20the%20main
https://arxiv.org/pdf/2407.13168#:~:text=the%20LM%20is%20considered%20to%20have%20successfully%20solved%20the%20main%20problem%20when%20all%20subproblem%20solutions%20are%20correct%20and%20the%20integrated%20solution%20to%20the%20main
https://arxiv.org/pdf/2506.02314#:~:text=13%20out%20of%2020%20have%20their%20first%20commits%20in%202025%2C%20after%20the%20most%20recent%20Gemini-2.5-Pro-Preview%27s%20knowledge%20cutoff%20date
https://arxiv.org/pdf/2506.02314#:~:text=we%20adopt%20scaled%20pass%401%20as%20the%20primary%20evaluation%20metric.%20This%20refers%20to%20the%20scaled%20pass%20rate%20computed%20over%20the%20first%20(i.e.%2C%20top-1)%20model%20completion%2C%20which%20we%20generate%20using%20greedy%20decoding
https://www.swebench.com/verified.html#:~:text=To%20make%20an%20apples-to-apples%20comparison%20of%20LMs%20easier%2C%20we%20evaluate%20all%20LMs%20using%20mini-SWE-agent%20in%20a%20minimal%20bash%20environment

as SWE-bench's mini-SWE-agent rather than a proprietary one, so results are attributable to the model rather than
the wrapper (swebench.com); and a fixed, versioned task set drawn from public scientific repositories with commit
histories that postdate the model's January 2026 pretraining cutoff, following ResearchCodeBench's contamination-
control precedent of comparing repository first-commit dates against the model's disclosed January 2026 cutoff
(see the Product and Platform Architecture section above) (arxiv.org).

Success criteria would need to go beyond "the script ran"; a quantum-computing code-generation study found that
as tested models' capability increased, their dominant failure mode shifted "from execution errors to numerical
inaccuracies," meaning a scientific-code evaluation must check numerical correctness against a reference solver,
not merely whether the code executes without error (arxiv.org). That same study's methodology "adopts an
iterative approach by executing the script generated by the LLM, comparing the result with the result of a
classical solver, and refining the script until the two results match within a tolerance threshold," a template
directly applicable to numerically-heavy research code such as simulation or statistical pipelines (arxiv.org). Finally,
error-recovery measurement should record incorrect tool calls and recovery attempts explicitly rather than only
pass/fail outcomes, following ProcCtrIBench's argument that "existing benchmarks for LLM coding agents
primarily evaluate final outcomes" and therefore "provide limited visibility and often miss defects that arise
during execution" (arxiv.org). A team following this protocol on Grok 4.6 today would be the first to publish
research-software-specific, reproducible results for the model; this report deliberately reports no invented scores for
that exercise.

Implications and Future Directions

The pricing and specification data above show that Grok 4.6 matches Claude Sonnet 5's input price and undercuts
its output price while remaining competitive on several independent agentic and coding measures, notably GDPval-
AA V2 Elo and Terminal-Bench v2.1. For research software teams operating under fixed compute or cloud budgets,
that combination is likely to keep Grok 4.6 in active evaluation regardless of its comparatively weaker showing on
the newest, hardest terminal-control benchmarks. Gartner's industry-level projection that most agentic-coding
teams will treat integrated development environments (IDEs) as optional by 2027 also suggests that model choice
will increasingly be made at the orchestration or agent-framework layer rather than inside a single vendor's editor,
which would make model-agnostic, reproducible benchmarking of the kind outlined above more valuable, not less
(gartner.com).

For regulated research and development organizations, notably in the life sciences, the open question is not merely
which model scores highest on a general coding leaderboard, but whether an organization can govern, audit, and
measure adoption of any such tool inside validated computational environments. IntuitionLabs, which advises life-
sciences organizations on Al adoption rather than building a competing coding model, structures this kind of
evaluation as a staged rollout: "select one department, implement a small portfolio of governed workflows,
support real use, and decide what to scale from observed evidence," an approach that treats a benchmark like
the ones in this report as a starting hypothesis to be validated internally, not a final answer (intuitionlabs.ai). The
same firm also delivers Veeva-focused technology services, stating that it will "implement, extend, integrate, and
support Veeva commercial and development applications with specialist life-sciences delivery expertise," a
complementary line of work relevant to organizations whose research-software estate includes Veeva-based clinical
and regulatory systems alongside general-purpose coding tools such as Grok 4.6 (intuitionlabs.ai).


https://www.swebench.com/verified.html#:~:text=To%20make%20an%20apples-to-apples%20comparison%20of%20LMs%20easier%2C%20we%20evaluate%20all%20LMs%20using%20mini-SWE-agent%20in%20a%20minimal%20bash%20environment
https://arxiv.org/pdf/2506.02314#:~:text=13%20out%20of%2020%20have%20their%20first%20commits%20in%202025%2C%20after%20the%20most%20recent%20Gemini-2.5-Pro-Preview%27s%20knowledge%20cutoff%20date
https://arxiv.org/abs/2605.07525#:~:text=as%20model%20capability%20increases%2C%20failure%20modes%20shift%20from%20execution%20errors%20to%20numerical%20inaccuracies%2C%20highlighting%20the%20current%20limitations%20of%20LLM-based%20quantum%20software
https://arxiv.org/abs/2605.07525#:~:text=The%20methodology%20adopts%20an%20iterative%20approach%20by%20executing%20the%20script%20generated%20by%20the%20LLM%2C%20comparing%20the%20result%20with%20the%20result%20of%20a%20classical%20solver%2C%20and%20refining%20the%20script%20until%20the%20two%20results%20match%20within%20a%20tolerance%20threshold
https://arxiv.org/html/2605.20251v3#:~:text=Existing%20benchmarks%20for%20LLM%20coding%20agents%20primarily%20evaluate%20final%20outcomes
https://www.gartner.com/en/newsroom/press-releases/2026-05-20-gartner-says-the-market-for-enterprise-ai-coding-agents-is-entering-a-new-phase-of-expansion-and-competitive-realignment#:~:text=By%202027%2C%20Over%2065%25%20of%20Engineering%20Teams%20Using%20Agentic%20Coding%20will%20Treat%20Integrated%20Development%20Environments
https://intuitionlabs.ai/#:~:text=Select%20one%20department%2C%20implement%20a%20small%20portfolio%20of%20governed%20workflows%2C%20support%20real%20use%2C%20and%20decide%20what%20to%20scale%20from%20observed%20evidence
https://intuitionlabs.ai/#:~:text=Implement%2C%20extend%2C%20integrate%2C%20and%20support%20Veeva%20commercial%20and%20development%20applications%20with%20specialist%20life-sciences%20delivery%20expertise

Looking ahead, three developments are worth tracking. First, whether Artificial Analysis's Intelligence Index rebase
(61 to 51) stabilizes or triggers further revisions, since composite indices that move independently of the underlying
model complicate longitudinal comparisons. Second, whether Grok 4.6's Terminal-Bench v3.0 and v4.0 scores
improve in a hypothetical Grok 4.7 or later release, since terminal-driven error recovery is precisely the capability
research-software coding depends on most. Third, whether any group publishes the SciCode- or
ResearchCodeBench-style, contamination-controlled evaluation of Grok 4.6 specifically that this report could not
find, closing the research-software evidence gap identified above.

Conclusion

Grok 4.6, released by xAl (operating as SpaceXAl) on August 12, 2026, is a coding- and agent-focused frontier
model with a 500,000-token context window, configurable reasoning effort, native function calling, and API pricing
that matches Claude Sonnet 5's input price and undercuts its output price. Independent measurement from Artificial
Analysis places it second only to Claude Opus 5 on agentic real-world work (GDPval-AA v2 Elo 1753) and turn-
efficient on long-horizon tasks, while its performance on the newest, hardest terminal-control benchmarks
(Terminal-Bench v3.0 and v4.0) trails leading competitors, indicating a specific, measurable gap in command-line-
driven error recovery rather than a general capability shortfall. It reached GitHub Copilot, Cursor, and major
inference gateways within days of launch, and early developer sentiment is favorable but anecdotal.

No public benchmark yet evaluates Grok 4.6 specifically against research-software repositories; the closest
available evidence is a set of methodologically rigorous but model-agnostic benchmarks, SciCode,
ResearchCodeBench, SWE-bench Verified, ToolBench-X, and ProcCtrlIBench, whose design principles
(background-context controls, contamination checks, standardized harnesses, and process-level defect tracking
rather than pass/fail outcomes alone) provide a ready-made template for whoever runs that evaluation first.
Research software teams choosing between Grok 4.6 and its competitors today should weigh its price and general
agentic strength against its documented terminal-tool-use weak points, and should treat any current claim about its
performance on scientific code specifically as unverified until a disclosed, reproducible study says otherwise.

Frequently Asked Questions (FAQSs)

Is Grok 4.6 good for coding tasks? Independent data is mixed but generally favorable: Artificial Analysis
measured it at 88.4% on Terminal-Bench v2.1 and second only to Claude Opus 5 on GDPval-AA v2 Elo, while its
score on Terminal-Bench v3.0 (26%) and its official Terminal-Bench v4.0 leaderboard snapshot (20.3%, ninth) show
a clear relative weakness in terminal-driven tasks (artificialanalysis.ai) (snorkel.ai).

Does Grok 4.6 support tool use and function calling? Yes. xAl's documentation lists function calling, structured
outputs, and reasoning as supported capabilities, with reasoning effort configurable across low, medium, high, and
xhigh settings, as detailed in the Product and Platform Architecture section above (docs.x.ai).

How does Grok 4.6 compare to Claude for coding? On price, Grok 4.6 ($2/$6 per million tokens under 200k)
matches Claude Sonnet 5's input price ($2) and undercuts its output price ($10), while undercutting Claude Opus 5
($5/$25) on both sides; on independent capability measures, Claude Opus 5 leads on the Artificial Analysis
Intelligence Index (63 vs. 61 at launch) and on GDPval-AA v2 Elo, where Grok 4.6 places second (claude.com)
(artificialanalysis.ai).


https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=and%2088.4%25%20on%20Terminal-Bench%20v2.1%2C%20in%20line%20with%20the%20leading%20models
https://snorkel.ai/leaderboard/terminal-bench-4-0/
https://docs.x.ai/developers/grok-4-6#:~:text=Function%20calling%20Connect%20the%20xAI%20model%20to%20external%20tools%20and%20systems
https://claude.com/pricing#:~:text=Ideal%20for%20complex%20agentic%20coding%20and%20enterprise%20work%20Input%20%245%20%2F%20MTok%20Output%20%2425%20%2F%20MTok
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20achieves%20a%20GDPval-AA%20v2%20Elo%20of%201753%2C%20behind%20only%20Claude%20Opus%205

Can Grok 4.6 recover from errors during agentic coding tasks? xAl states the model shows increased self-
testing and verification behavior on longer agent runs (see the Tool Use section above), and Cursor's integration
page describes it as checking and adjusting its own work, but independent terminal-control benchmarks (Terminal-
Bench v3.0 and v4.0) show comparatively weaker results than top competitors, so error-recovery claims should be
treated as partially vendor-sourced pending a dedicated third-party study (aireleasetracker.com).

Is Grok 4.6 available for developers via an API? Yes, through the XAl API under the model name grok-4.6, and
through third-party gateways including GitHub Copilot, Cursor, OpenRouter, Vercel, and Cloudflare, as detailed in
the Product and Platform Architecture and Adoption sections above (docs.x.ali).

Has Grok 4.6 been tested on scientific or research software specifically? Not according to any source located
during this research; documented use cases are general coding, knowledge work, and STEM tasks. This report
outlines, as a hypothetical example, how a reproducible research-software evaluation of the model could be
constructed using existing benchmark methodologies such as SciCode and ResearchCodeBench.

What is the best LLM for research software engineering? No single public benchmark answers this directly for
any current model, including Grok 4.6. Available evidence suggests it is competitively priced among directly
comparable frontier models and competitive on general agentic-work measures, while Claude Opus 5 leads on
several independent composite indices; a research-software-specific verdict awaits a study of the kind outlined in
this report's hypothetical example (artificialanalysis.ai).

For informational purposes. Verify critical medical, legal, financial, regulatory, and technical information with qualified professionals and primary
sources.


https://aireleasetracker.com/model/xai/grok-4.6#:~:text=Terminal%20work%20stayed%20a%20relative%20weakness%2C%20at%2026%25%20on%20the%20much%20harder%20Terminal-Bench%203.0
https://docs.x.ai/docs/models/grok-4-6#:~:text=Our%20flagship%20model%20for%20code%20and%20everything%20else%3A%20agentic%20tool%20calling%2C%20minimal%20hallucinations%2C%20configurable%20reasoning
https://artificialanalysis.ai/articles/grok-4-6-benchmarks-and-analysis#:~:text=Grok%204.6%20achieves%20a%20GDPval-AA%20v2%20Elo%20of%201753%2C%20behind%20only%20Claude%20Opus%205

