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Diversitat i Complexitat Molecular
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Grans de Pols

Tielens, Rev. Mod. Phys., 2013, 85, 1021
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Formacio d’un Sistema Solar i Evolucio Quimica
PRESTEL-LAR PROTOESTEL-LAR DISC PROTOPLANETARI

® 1o t K d e
w > . :
‘03 IO/ “» d \ (K. ~»
CH,OH CH,CH NH,CHO % CH;CH,0H

Molecules simples COMs Molecules simples i COMs

Alta complexitat molecular

aminoacids | 7 R e
peo (‘\~ sucres " G
L ‘ ..— - - = % MSE ¢
]" o= hi—\‘: ,} .
cometes i ;37 - ©” FORMACIO DE
meteorits ? o "~ PLANETESSIMALS |
' & 1 PLANETES
N
N " nucleobases
i

Caselli & Ceccarelli, Astron. Astrophys. Rev., 2012, 20, 1



L’'Univers com un Gran Reactor Quimic

REACTIUS FONT D’ENERGIA
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Formacio d’un Sistema Solar i Evolucié Quimica. Presencia dels Grans de Pols

PRESTEL:-LAR PROTOESTEL:-LAR DISC PROTOPLANETARI
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Per que estudiar la Quimica de I’Univers?

1. Per entendre les etapes fonamentals 2. L’Astroquimica esta connectada amb
implicades en I’evolucié molecular existent processos de quimica prebiotica i, en ultima
en I’Univers: instancia, en l'origen de la vida.
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- Formaci6 de sistemes solars i planetaris
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Espai profund Terra primordial

- Quimica extragalactica

- Atmosferes planetaries i exoplanetes

- Exploracions i missions espacials



Per que estudiar la Quimica de I’'Univers?

“The Cosmos is also within us. We are made of star stuff”

Carl Sagan

= & . %
. o%#- ;

pYii

MADE OF STARSTUFF




Astroquimica. Un Camp Interdisciplinar
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Astroquimica. Mesures Observacionals I. Molecules en Fase Gas

» Observacions astronomiques basades en I'espectroscopia d’emissioé de transicions rotovibracionals
d’espéecies moleculars en fase gas presents en I'objecte astrofisic que s’observa.

= Mesures espectroscopiques del rang de les radiofreqgiéncies (mm i sub-mm)

Bases de dades Experiments

Eina: Eina:

68°02'00”

§ (32000)
68°01'20

Tk}
68°00'40”

20h 39 15s.0 10s.0 05s.0
o (J2000)

Mapeig del NH,CHO en

Objecte astrofisic Espectre de la font Identificacid de les la protoestrella L1157
(font d’emissio) especies moleculars
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Astroquimica. Mesures Observacionals Il. Grans de Pols

= Observacions astronomiques basades en I'espectroscopia d’emissioé de transicions vibracionals de
components solids presents en I'objecte astrofisic que s’observa.

= Mesures espectroscopiques del rang de I'infraroig (3 — 200 um, 50 — 4000 cm?)
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Boogert et al., Annu. Rev. Astron. Astrophys., 2015, 53, 541



Astroquimica. Models Astroquimics

» Equacions diferencials, la finalitat de les quals és reproduir les dades observacionals, amb 'objectiu
final d’entendre els processos fisics i quimics que operen en la regié observada.

Prediccié de les abundancies de CO, H,CO and CH;OH en
funcié del temps considerant la hidrogenacié del CO en un
mantell de gel d’H,O
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Astroquimica. Experiments al Laboratori

Experiments terrestres I'objectiu dels quals és estudiar reaccions d’interés astroquimic simulant les
condicions del medi de 'objecte astrofisic (molt baixes temperatures i pressions).

Permeten coneixer quins productes es formen a partir d’'uns reactius determinats.
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Astroquimica dels Grans de Pols. Limitacions

Mesures Observacionals Models Astroquimics Experiments al laboratori
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Informacié a Escala Atomica. Us de la Quimica Computacional

Quimica Computacional: Branca de la Quimica que utilitza simulacions moleculars per solucionar problemes quimics.
Integra I'is de meétodes de la Quimica Teorica i tecniqgues de modelitzacié molecular que

permeten calcular I'estructura i propietats de sistemes quimics (moleculars, biologics, materials)
amb el fi d'obtenir-ne informacié a escala atomica.

» Quimica Quantica: Us de la mecénica quantica en sistemes quimics.

Resolucio de 'equacio d’Scrodinger electronica

Estructura dels

grans de pols » e Adsprmo de
‘ Informacio atomistica: molécules
estructural, energética i
dinamica

POTENCIALITATS

“If we can solve this equation we can
know everything about the system”
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ERC-QUANTUMGRAIN
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ERC-QUANTUMGRAIN

WP1: Models estructurals dels grans

> Generar models estructurals atomistics (i realistics) WP2: Reaccions en superficies dels grans
representatius dels grans de pols > Caracteritzar perfils d’energia per a
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WP1: Models estructurals dels grans

» Generar models estructurals atomistics (i realistics)
representatius dels grans de pols

* Silicats
 Gels “bruts”

* Minerals

ERC-QUANTUMGRAIN

WP2: Reaccions en superficies dels grans

» Caracteritzar perfils d’energia per a

» Catalitzador quimic?

E.g.: CN + H,0 - NHCOH
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ERC-QUANTUMGRAIN
= Quantum Chemistry on Interstellar Grains (QUANTUMGRAIN). Grant Agreement number 865657

= ERC-2019-COG - PE9 (Universe Sciences)

/ ~ 80% rebutjats en Step 1

100% (PE9)
\ ~ 2/3 no financats
~ 20% passen a Step 2 /

(entrevista a Brusel-les)
\ ~ 1/3 finangcats ——> 11 pojectes

= 5anys (01/09/2020 — 31/08/2025)

= 1,890,731.25 €

Personal

Supercomputacio (CSUC)

Viatges

Altres despeses: Open Access, workshop,...



ERC-QUANTUMGRAIN. Moments d’estres, moments de tristor, moments d’alegria

ERC-2019-COG — Step 2 results - Proposal N° 865657 - QUANTUMGRAIN -

i
Eur_o_pa I_ Funding & Tenders Portal i T
notification
ERC-2019-COG-APPLICANTS@ec.europa.eu
o Dv. 15/11/2019 10:48 P ﬁ o © %
Dear Proposal Participant, V- !
P pant,

Per a: Albert Rimola Gibert
1S'he following proposal has been submitted to the Participant Portal Submission Dear Applicant,
ystem:

Following the Step 2 panel meetings of the ERC-2019-COG call, the review panels have
Submitted by - Albert RIMOLA (albert rimola@uab.cat) concluded their work and identified proposals to be recommended for funding for this call.
Proposal acronym  : QUANTUMGRAIN We are pleased to inform you that your proposal has been retained on a reserve list [for
Proposal ID : 865657 (internal reference number: SEP-210576401) possible funding in this call, if additional budget becomes available and subject to
Call : ERC-2019-COG confirmation by the ERC Scientific Council of the final ranked list of proposals recommended
Type of action : ERC-COG for funding in this call and finalisation of the evaluation process by the ERC Executive Agency.
Topic : ERC-2019-COG ks th Ficial o il b laced in the F& | o I
Call closure - 5019-02-07 17-00:00 _In 3-5 w.ree s the officia commun.'ncatlon will be place .|n the F&T F‘orta contalmn_g _a

o information related to the evaluation process together with an evaluation report (providing

Date of submission : 2019-02-07 11:23:12

reviews and an overall panel comment summarising the panel decision). The full evaluation
results will consist of an Evaluation result letter, a letter from the ERC President and an
Evaluation Report.

Outcome of the Step 1 evaluation of proposals submitted _ _ -
You will receive a notification from the F&T Portal as soon as tH

Call for PrOposals ERC-2019-COG - PE9 - Pr0p05a| n°® 8656 placed there. However, we advise you to check your F&T Portal 3 Europa I Fu nd ing & Tenders

QUANTUMGRAIN in and go to: My Proposal(s) and click on the ‘Follow-up’ buttd

access the ‘Process documents’. Portal n otificati on

Dear Dr. RIMOLA,

The ERC evaluation panels, composed of independent experts, have carried out their review of
the proposals submitted to the ERC-2019-COG.

Dear Coordinator,

| am pleased to inform you that your proposal was retained following Step 1 of the evaluation CongratUIat‘OnS' Your proposal has reached the stage
and will now proceed to the second step. of Grant Agreement preparation. For any further

information about your project, please log on to the
For your information please find attached a document with initial information on the interview. Funding & Tenders Portal > My Project(s) (

Please note that the deadline to notify the ERCEA on issues related to your availability will be

https://ec.europa.eu/info/funding-
strictly enforced. Further details will be communicated to you within the next four weeks. Rs:// R / / 9z

tenders/opportunities/portal/screen/myarea/projects)
For any further inquiry concerning your step 2 interview, please do not hesitate to contact the and click on Actions > Manage Project. You will receive
ERC Executive Agency at: ERC-2019-COG-APPLICANTS @ec.europa.eu a separate notification when additional information for
the Grant Agreement is required.

This message should in no way be considered as a commitment of financial support by the
European Union and does not prejudice the outcome of the Step 2 evaluation.

Regards,
Kind regards, Grant Management Services
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