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https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=candidates%20that%20we%E2%80%99re%20sending%20to,the%20lab%20for%20experimental%20synthesis
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=In%20MatterGen%2C%20we%20hope%20to,We%20designed
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=images%20given%20a%20prompt%20rather,as%20in%20most%20scientific%20domains
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=Given%20this%20diffusion%20architecture%2C%20we,dataset%20to%20generate%20the%20materials
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=Given%20this%20diffusion%20architecture%2C%20we,dataset%20to%20generate%20the%20materials
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=Tian%20Xie%20introduces%20MatterGen%2C%20a,materials%20design%20with%20generative%20AI
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=Given%20this%20diffusion%20architecture%2C%20we,dataset%20to%20generate%20the%20materials
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=gradually%20filter%20them%20using%20a,the%20lab%20for%20experimental%20synthesis
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=dataset%20for%20materials
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=Here%E2%80%99s%20an%20example%20of%20how,magnets%20with%20high%20magnetism%2C%20which
https://ar5iv.labs.arxiv.org/html/2504.00741v1#:~:text=,aware%20generation%20of
https://www.microsoft.com/en-us/research/articles/mattergen-a-generative-model-for-materials-design/#:~:text=is%20difficult%20to%20do%20with,key%20advantage%20of%20generative%20models
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=Foundation%20models%20pre,based%20discovery%20process
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=SMILES,their%20atomic%20number%20and%20charge
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=Unlike%20the%20words%20that%20many,can%20effectively%20analyze%20and%20manipulate
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=AI%20to%20classification%20and%20prediction,it%20also%20lacks%203D%20information
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=An%20AI%20architecture%20known%20as,best%20suited%20for%20the%20job
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=IBM%20researchers%20used%20the%20MoE,built%20on%20just%20one%20modality
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=Researchers%20found%20that%20their%20multi,on%20both%20styles%20of%20task
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=The%20MoE%20approach%20also%20provides,predictive%20value%20on%20certain%20problems
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=best%20with%20which%20types%20of,predictive%20value%20on%20certain%20problems
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=nearly%20800%20toxic%20substances%20that,for%20humans%20and%20the%20environment
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=In%20recent%20months%2C%20IBM%20Research,fusing%20together%20different%20molecular%20representations
https://venturebeat.com/ai/ibm-launches-ai-platform-to-discover-new-materials#:~:text=IBM%20today%20announced%20the%20launch,targets%20of%20a%20given%20product
https://venturebeat.com/ai/ibm-launches-ai-platform-to-discover-new-materials#:~:text=By%20observing%20and%20selecting%20a,based%20on%20the%20model%20built
https://venturebeat.com/ai/ibm-launches-ai-platform-to-discover-new-materials#:~:text=IBM%20has%20released%20a%20free,Ltd%2C%20a%20chemical%20manufacturing%20company
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=The%20models%20can%20be%20used,%E2%80%9D
https://research.ibm.com/blog/foundation-models-for-materials#:~:text=IBM%20researchers%20will%20demo%20the,of%20atoms%20in%203D%20space
https://venturebeat.com/ai/ibm-launches-ai-platform-to-discover-new-materials#:~:text=Beyond%20IBM%2C%20startups%20like%20Kebotix,catalysts%20that%20participate%20in%20electrochemical
https://netzeroinsights.com/resources/material-discovery-startups/#:~:text=Mitra%20Chem%20is%20solving%20three,for%20manufacturability%2C%20safety%2C%20and%20performance
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https://netzeroinsights.com/resources/material-discovery-startups/#:~:text=Ammonia%20is%20essential%20to%20modern,fuel%20production
https://netzeroinsights.com/resources/material-discovery-startups/#:~:text=Its%20first%20catalyst%2C%20now%20under,industry%20adoption%20without%20costly%20retrofitting
https://netzeroinsights.com/resources/material-discovery-startups/#:~:text=NobleAI%20
https://www.iis.u-tokyo.ac.jp/ja/news/4955/#:~:text=%E6%B3%95%E3%81%AF%E3%80%81%E5%B0%82%E9%96%80%E5%AE%B6%E3%81%AE%E6%9D%90%E6%96%99%E6%8E%A2%E7%B4%A2%E3%83%97%E3%83%AD%E3%82%BB%E3%82%B9%E3%82%92%E6%A8%A1%E5%80%A3%E3%81%97%E3%81%A6LLM%E3%81%8C%E5%A4%96%E9%83%A8%E3%81%AE%E3%83%84%E3%83%BC%E3%83%AB%E3%82%92%E6%88%A6%E7%95%A5%E7%9A%84%E3%81%AB%E6%B4%BB%E7%94%A8%E3%81%A7%E3%81%8D%E3%82%8B%E6%9E%A0%E7%B5%84%E3%81%BF%E3%82%92%E6%8E%A1%E7%94%A8%E3%81%97%E3%81%A6%E3%81%8A%E3%82%8A%E3%80%81%E3%81%93%E3%82%8C%E3%81%AB%E3%82%88%E3%82%8ALLM%E3%81%8C%E5%A4%9A%E6%A7%98%E3%81%AA%E6%9D%90%E6%96%99%E3%82%92%E6%8F%90%E6%A1%88%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%AB%E3%81%AA%E3%82%8A%E3%81%BE%E3%81%97%20%E3%81%9F%E3%80%82%E3%81%BE%E3%81%9F%E3%80%81LLM%E3%81%8C%E3%83%95%E3%83%AC%E3%83%BC%E3%83%A0%E3%83%AF%E3%83%BC%E3%82%AF%E3%81%AE%E4%B8%AD%E5%BF%83%E7%9A%84%E3%81%AA%E5%BD%B9%E5%89%B2%E3%82%92%E6%8B%85%E3%81%86%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81%E3%80%8C%E6%9C%89%E5%AE%B3%E3%81%AA%E9%89%9B%E3%82%84%E3%82%AB%E3%83%89%E3%83%9F%E3%82%A6%E3%83%A0%E3%82%92%E5%90%AB%E3%81%BE%E3%81%AA%E3%81%84%E6%9D%90%E6%96%99%E3%81%AE%E6%8E%A2%E7%B4%A2%E3%82%92%E3%81%97%E3%81%A6%E3%81%8F%E3%81%A0%E3%81%95%E3%81%84%E3%80%8D%E3%81%A8%E3%81%84%E3%81%86%E3%82%88%E3%81%86%E3%81%AA%E8%87%AA%E7%84%B6%E8%A8%80%E8%AA%9E%E3%81%AB%E3%82%88%E3%82%8B%E5%88%B6%E7%B4%84%E3%82%92%E4%B8%8E%E3%81%88%E3%82%8B%E3%81%93%E3%81%A8%20%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E3%81%95%E3%82%89%E3%81%AB%E3%80%81%E6%8E%A2%E7%B4%A2%E3%81%AE%E7%90%86%E7%94%B1%E3%82%92LLM%E3%81%AB%E5%87%BA%E5%8A%9B%E3%81%95%E3%81%9B%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81%E5%BE%93%E6%9D%A5%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%83%9C%E3%83%83%E3%82%AF%E3%82%B9%E3%81%A8%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%9F%E6%8E%A2%E7%B4%A2%E9%81%8E%E7%A8%8B%E3%82%92%E4%BA%BA%E9%96%93%E3%81%8C%E7%90%86%E8%A7%A3%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A8%E3%81%AA%E3%82%8A%E3%80%81%E3%81%9D%E3%81%AE%E5%87%BA%E5%8A%9B%E3%81%8B%E3%82%89%E5%B0%82%E9%96%80%E5%AE%B6%E3%81%8C%E6%96%B0%E3%81%9F%E3%81%AA%E7%9F%A5%20%E8%A6%8B%E3%82%92%E7%8D%B2%E5%BE%97%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%82%82%E6%9C%9F%E5%BE%85%E3%81%95%E3%82%8C%E3%81%BE%E3%81%99%E3%80%82
https://www.iis.u-tokyo.ac.jp/ja/news/4955/#:~:text=%E6%B3%95%E3%81%AF%E3%80%81%E5%B0%82%E9%96%80%E5%AE%B6%E3%81%AE%E6%9D%90%E6%96%99%E6%8E%A2%E7%B4%A2%E3%83%97%E3%83%AD%E3%82%BB%E3%82%B9%E3%82%92%E6%A8%A1%E5%80%A3%E3%81%97%E3%81%A6LLM%E3%81%8C%E5%A4%96%E9%83%A8%E3%81%AE%E3%83%84%E3%83%BC%E3%83%AB%E3%82%92%E6%88%A6%E7%95%A5%E7%9A%84%E3%81%AB%E6%B4%BB%E7%94%A8%E3%81%A7%E3%81%8D%E3%82%8B%E6%9E%A0%E7%B5%84%E3%81%BF%E3%82%92%E6%8E%A1%E7%94%A8%E3%81%97%E3%81%A6%E3%81%8A%E3%82%8A%E3%80%81%E3%81%93%E3%82%8C%E3%81%AB%E3%82%88%E3%82%8ALLM%E3%81%8C%E5%A4%9A%E6%A7%98%E3%81%AA%E6%9D%90%E6%96%99%E3%82%92%E6%8F%90%E6%A1%88%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%AB%E3%81%AA%E3%82%8A%E3%81%BE%E3%81%97%20%E3%81%9F%E3%80%82%E3%81%BE%E3%81%9F%E3%80%81LLM%E3%81%8C%E3%83%95%E3%83%AC%E3%83%BC%E3%83%A0%E3%83%AF%E3%83%BC%E3%82%AF%E3%81%AE%E4%B8%AD%E5%BF%83%E7%9A%84%E3%81%AA%E5%BD%B9%E5%89%B2%E3%82%92%E6%8B%85%E3%81%86%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81%E3%80%8C%E6%9C%89%E5%AE%B3%E3%81%AA%E9%89%9B%E3%82%84%E3%82%AB%E3%83%89%E3%83%9F%E3%82%A6%E3%83%A0%E3%82%92%E5%90%AB%E3%81%BE%E3%81%AA%E3%81%84%E6%9D%90%E6%96%99%E3%81%AE%E6%8E%A2%E7%B4%A2%E3%82%92%E3%81%97%E3%81%A6%E3%81%8F%E3%81%A0%E3%81%95%E3%81%84%E3%80%8D%E3%81%A8%E3%81%84%E3%81%86%E3%82%88%E3%81%86%E3%81%AA%E8%87%AA%E7%84%B6%E8%A8%80%E8%AA%9E%E3%81%AB%E3%82%88%E3%82%8B%E5%88%B6%E7%B4%84%E3%82%92%E4%B8%8E%E3%81%88%E3%82%8B%E3%81%93%E3%81%A8%20%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A7%E3%81%99%E3%80%82%E3%81%95%E3%82%89%E3%81%AB%E3%80%81%E6%8E%A2%E7%B4%A2%E3%81%AE%E7%90%86%E7%94%B1%E3%82%92LLM%E3%81%AB%E5%87%BA%E5%8A%9B%E3%81%95%E3%81%9B%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81%E5%BE%93%E6%9D%A5%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%83%9C%E3%83%83%E3%82%AF%E3%82%B9%E3%81%A8%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%9F%E6%8E%A2%E7%B4%A2%E9%81%8E%E7%A8%8B%E3%82%92%E4%BA%BA%E9%96%93%E3%81%8C%E7%90%86%E8%A7%A3%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%81%8C%E5%8F%AF%E8%83%BD%E3%81%A8%E3%81%AA%E3%82%8A%E3%80%81%E3%81%9D%E3%81%AE%E5%87%BA%E5%8A%9B%E3%81%8B%E3%82%89%E5%B0%82%E9%96%80%E5%AE%B6%E3%81%8C%E6%96%B0%E3%81%9F%E3%81%AA%E7%9F%A5%20%E8%A6%8B%E3%82%92%E7%8D%B2%E5%BE%97%E3%81%99%E3%82%8B%E3%81%93%E3%81%A8%E3%82%82%E6%9C%9F%E5%BE%85%E3%81%95%E3%82%8C%E3%81%BE%E3%81%99%E3%80%82
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REABIICIE. MatAgentD & SHBI—J > FAEATZ Z E TRANAZAEDE TS 3D LhEEA.
ZIE RECENF—LEBHATIT > TV IMERGT BHTHRPEHALD) £, MRMatAgenthh A DK
BTE3L5108NUE. ANEEMARDKRIO—HMEES ZCICBRDET, BERAY—-IILELT. BLR37—4%
fRITY 7 P TIRBCBBREI—-S Y FABATANE,. TRIIREDHMEA > T+ T0 I RY—ILE
RETETL&LS. LNLZOERKETH. ABMEE LOBREBRIFERINI LEXS5NE T, MatAgent
3B < EFTABDN=FF—2 LTRAThTED 2| R2EBRANAREZFRBICT 2RBLIE—BZEL
TVWET, BPEXMICH. BIRENAIT -S> FOHRBERATHRL, —EIc7O T/ b eEDZ L
WSENIREMTY, LIch>T MEL WS KO HEILISGEVERT. BIEY—IILOBERE LTZIFA
NENTVCETREMATWVWTL &£ 3.

F7o. MatAgenth g CICTHEZFRAINZHNESHE. RBEDON—-FILIZbERAEINE T, KRELLM
OFFAIR MR T—EAOERFIR. INEDOEREER L. BRINIFREN DD £7, BEICL->TIEHE
BT — RS T-DASBAPIDGPT-4EER RV ED UTIILRA LAEDRBERSNEVHSRIFTFESINARLL
WoTcEBEHHBZTL LS, TDR NEETILNCA YL I RETILTHEEAIBETH 3 C & % MatAgent
FXIIMREEL THD (03-miniTOEER 25 ) ( TRRETEREN—RILIETIFSNESTY, IWRTR
MatAgentBEDRZE 70O b 21 7 TIH. FEREEH BitARMatAgent (HRFHEAR—X ZHEH L cT—
JIVh) ZEETICHTDEZIOSNET, CORICIEBIEY —IIBLESHRETIHHET. BHD
HBERE TldMatAgentBREZED AN\ T Uy RAIT Sy b T+ — LA ERICHDIAREEDLHD £7

FE&IC. MatAgentidFAE TRESHTIZEEIHIBIR/MEBEZFT, DX DRI o THELAED
SEDZMEBRRE] WS RXZAINEEAE L. TNHABRDXRZTTHRIATEDRIESEYFL vII R
XY NMIFREZEZ5KH5. REICC>THRATIMEN+DHD 9. BEFEORRRERY —/L Bl
HBRLTEE5MBATVEATIZEL ., EEDRTHELZIIMEIBRIZINEITL £ 5, MatAgenthRL
ek SIS AICEMIRO L S BHRE SE 2 EHIBCMRESNI/RTES 2 LSRR, REICE-TH
REAG A/ R—2 3 VIS DOBAD £9, ER—DETRIESNBEVWITL—I N —DBEZELFE
£ LT, MatAgentBAlZHFMD DERNMEEZF O L MATE £ 9,

7. %55% (Conclusion)

ALR— b Tld. ERAEEHAHDNHERELIAII—T > b TMatAgent) OFRMAH L. FRFEHICEET S
TCEFEOMFHERAIE DEBREITUVE LTz, MatAgentiSLLMORIBHESR D L EFFESAICEL D, AT
BHASOMEERF 7O XA Z2XRA L. SLVEEMCBREZHEITVWET 4 2 , —A. Google
DeepMind®GNoME*>MicrosoftddMatterGen. IBMOEREF I REPED 7 TO—FiF. KREF—4 -
FAHERZRA L TERDRLUERKIEEZERESZHOT. BIEHNAERRZ EIFTVWET 6 6, HEDEL
BRI - BRFE - BROBSTRENIZ. MatAgent=f#IRATEELFRERTHEFED 3. DEAI=T S5y
IRy IV XAGRIFERTHRREENET S VWSRAIEFNVLEND F LT,

COEWIEMEEXDOIIZOEICHERL 9, BXIFROI (REWNHMR) ERTAIZEERTZDICK
L. ZARISHMOBREFEFAICES ZESAIZ/NN— b F—HL X7, MatAgentid F TICEEZHKIR
L. AILBERMZH1E - HE I3 TAEOMBRZDERZDDLDZROBZIRT o vILZRLELE
2, CNUIIHERPRAE—FETTRI/ONBWMEETSH D, EXRFICE>THRINICEEL TR 2523
HDTTI,

EELADBERTIE. MatAgentldBIEY —ILERA L WS KD HTERICH D £9, TRDOMatAgentidBx
FAEERPETI A ZDORFATH 3 RALHBRSOHBEN . REOMBBER7OE XIEAADITER
REZBOHREBEOITL—IXN—%2Hc5 TR HD £J, DXIZ. PERKDEELE L TiE
MatAgentBIMi A FR LoD BT — 2P R XA VHBERO ANICHMEI - Y FOEEREZZFT S
MEN DD £9, I, AIZBERZHEI VSO TIEEL< MEBTIMEE & L TERT2HEIE. kN
BRAFEROEDFZEELEBZHDTYT, ADHZEL T, MatAgentDEIZIZBEDMEHRRANCH %4
FEEERTDHDOTHD. HENRICAITRERFELHAIIHENENCEZISNE T, MEBEXRICS
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