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On the Menu today

SQMS: “cose dette...”

SQMS: chi siamo, cosa vogliamo

Spunti di quello che diranno i vari speaker

Situazione Post-Docs

· · · · · · · · ·
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The DOE-SQMS Center

The goal of the SQMS project has to be bold enough to make funding agencies happy ....
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The DOE-SQMS Center

The goal of the SQMS project has to be bold enough to make funding agencies happy ....
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The Timeline

Marzo 2020: progetto presentato al DOE

Settembre 2020: Progetto informalmente approvato dal DOE

Ottobre 2020: Inizio ufficiale del progetto

Febbraio 2021: MoU tra INFN e FNAL

Aprile 2021: Progetto ”ufficialmente riconosciuto” dall’ INFN

· · · · · ·
Settembre 2025: Chiusura formale del progetto

SQMS AC 1137420

SQMS-FOE AC 237250
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Chi siamo??

Struttura Coordinatore locale

GGI S. De Curtis
LNGS C. Bucci
LNL G. Ruoso
Sezione di Ferrara R. Tripiccione
Sezione di Firenze L. Banchi
Sezione di Padova C. Braggio
Sezione di Pavia L. Maccone
Sezione di Roma I L. Cardani

Approssimativamente 20+ persone attualmente nella mailing list.
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The DOE-SQMS Center

The fundamental bet:

start from this “general purpose” QC-architecture:

H = hνq(t)a†a +
1

2
hαa†a(a†a− 1) +

∑
k

hνkb
†
kbk +

∑
k

hgk(bk + b†k)(a + a†)

each (poorly engineered) “resonator” is a two-state qbit; this is an 11 qbit Q-computer
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The DOE-SQMS Center

The fundamental bet:

replace solid-state waveguides by superior quality SRF resonators

hope to control up to 214 ' 16000 energy levels in each cavity;
couple together 9(+9) cavities;
equivalent system of 9× 14 ≥ 120 qbit (the qdit approach).
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The DOE-SQMS Center
A theory + technology challenge:
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Cosa vogliamo fare

our view: team with a large/high level community, learn & contribute

Our contributions / expectations →
theory at the fundational / metrological levels
theory and algorithms for quantum applications
measure and mitigate the negative impact of radioactive background
contribute/improve our expertise in superconducting cavities
couple transmons and (B-friendly) cavities
find the axion ....
make LNGS (and other places?) a national test/characterization facility for Quantum devices
Ph.D. schools/workshops/conferences at GGI (and elsewhere)
help young people enter this field
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Cose fatte / cose in corso: 1
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Cose fatte / cose in corso : 2
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Cose fatte / cose in corso : 2
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Cose fatte / cose in corso : 3
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Cose fatte / cose in corso : 4 - Theory

Lista parziale:

Squeezing metrology for axion searches or dark photon searches

Using similar ideas to find ”the most quantum state”.

Quantum computers for foundational tests of quantum mechanics

Noise demolition schemes for quantum tomography

(and demonstrations on Rigetti’s quantum computers)

Multiparameter digital quantum metrology
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Cose fatte / cose in corso : 5

Scuole / Conferenze SQMS:

Scuola Estiva (21 Giugno - 2 Luglio, 2021, online)

Nuova edizione (Luglio 2022??? a Arcetri???)

Conferenza di SQMS (+ altri DOE centers) a Erice (Marzo 2022)

possiamo mandare ' 5 · · · 8 studenti (magistrali) come summer-student a FNAL nel 2022

possiamo/vogliamo ospitare 4 · · · 5 studenti americani in Italia nel 2022?
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Situazione Post-Docs

per il momento solo 2 (o magari 1.5) Assegnisti...

→ Alberto Riccardi

→ Simanray Sadana
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That’s all folks!!

Thank you very much for your attention!!
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