Computers e Fisica




* Fisica e descrivere la realta in formule

* Predizione

* Verifica/Esperimento




* Eq. algebricadigradon>4
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* |l problema di 3 masse gravitanti
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Physical Processes in a Model
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Urto fra particelle elementari 2 =+ n

Richiede come minimo:
- Centinaia di termini
- Integrazione su 3n-4 variabili



protons

constituents
(quarks, gluons)

2800 bunches of protons
energy of each proton : 6.5 TeV
100 billions protons / bunch
beam crossing rate: 40 MHz

in the experiments at each
crossing:

~ 20-50 proton-proton collisions
~ 1500 particles produced

1 billion interactions / second

impossible to record everything !

a Higgs boson to find
within 5 billions of
collisions...
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the CMS detector

. as a 3D caﬂ(
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trigger and data acquisition

Event filter computer farm

Trigger and data acquisition nnn inn




Faro il teorico, come Einstein...
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with:

f5.13(y,2) 0,
f5.1,2(y,2) —H(0;2),

2
foaa(,2) = +H(Oy)H(0;2) —2H(0;2) +2H(0,0;2) + H(1,0;2) + 7,

fs.10(,2) +2H(0;9)H(0;2) — 2H(0;y) H(1, 05 2) — 4H(0; 2) — H(0; 2) H(1 — 2,0; 1)
—2H(0,0;y)H(0;2) + 4H(0,0; 2) — 2H(0,0; 2) H(0; y) — 4H(0,0,0; 2) — H(0,1,0;y)
—2H(0,1,0;2)+2H(1,0;2) — H(1,0;2)H(1 — z;y) — 2H(1,0,0; 2) — 2H(1,1,0; 2)
—H(1—2,1,0;y) + %2 [+2—-2H(0;y) —3H(0;2) —2H(1;2) — H(1—zy)] , (4.24)

f5.1,-1(y,2) +4H(0;y)H(0; z) — 4H(0;y)H(1,0; 2) + 4H(0; y) H(1,0,0; ) + 4H(0;y) H(1,1,0; 2)
—8H (0;2) —2H(0; 2) H(1 — 2,0;y) + 2H(0; 2) H(1 — 2,0,0; )
+H(0;2)H(1 — 2,1 —2,0;y) — 4H(0,0; y)H (0; z) + 4H (0, 0; y) H(0, 0; 2)
+4H(0,0;y)H(1,0;2) + 8H(0,0; 2) —4H(0,0; z2)H(0;y) + 2H (0,0; 2) H(1 — 2,0; y)
+4H(0,0,0;y)H(0; 2) — 8H(0,0,0; z) + 4H(0,0, 0; 2) H(0; y) + 8H(0,0,0,0; 2)
+2H(0,0,1,0;y) +4H(0,0,1,0; z) — 2H(0,1,0;y) — 4H(0,1,0; 2)
+4H(0,1,0;2)H(0;y) + 2H(0,1,0; 2)H(1 — z;y) + 2H(0,1,0,0; y) + 4H(0,1,0,0; 2)




—H(0,1,1,0;y)+4H(0,1,1,0; 2) + 2H (0,1 — 2;y) H(1,0; 2)

+2H(0,1—2,0;y)H(0;2) +2H(0,1 — 2,1,0;y) + 4H(1,0;2) — 2H(1,0; 2) H(1 — 2;9)

+2H(1,0;2)H(1 — 2,0;y) + H(1,0;2)H(1 — 2,1 — z;y) — 4H(1,0,0; 2)
+2H(1,0,0;2)H(1 — z;y) + 4H(1,0,0,0; 2) + 4H(1,0,1,0; z) — 4H(1, 1,
+2H(1,1,0;2)H(1 — z;y) +4H(1,1,0,0; 2) + 4H(1,1,1,0;2) + H(1 — 2

72H(172,1’0,y)+2H(172,1,0,0,‘7;)7H(172,1,1,0,y)+H(172,172,1,0,‘74)

Tt
+m + 5¢3H (0; 2)

+%2[+ 4 —4H(0;y) +4H(0;y)H(0; 2) + 4H(0;y)H(1; 2) — 6H(0; 2)

+H(0;2)H(L — zy) +4H(0,0;9) + 6H(0,0; z) — H(0, L;y,
+2H (0,1 — 2z;y) —4H(1;2) + 2H(1;2)H(1 — z;y) + 4H(1,

—2H(1—2zy)+2H(1—2,0;y) —H1— 2z, L;y)+ H1—z

Ognuno degli H(...) € una funzione
complicata da valutare
numericamente

—2H(1 —Z,O,I,O,y)+2H(1—Z,1,0,y) —2H(1 _z7110507y)

4
—H(l—z,l—z,l,O;y)+337T7;+C3 [10—6H(0;y) —5H(0;2) — H(1;2) — H(1 — 2;9)]

7l.2
+5 [+ 2H(05y) - HO;9)H(0;2) - HO9)H(132) - H(0;2)H(1 - y)

—2H(0,0;y) — H(0,1;2) —2H(0,1 — 2;y) + 2H(1;2)

—H(1,0;2) + 2H(1 — z;9) — H1 — 2,0;9) — H(1 — 2,1 — z; y)] : (4.31)
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Per arrivare a queste formule

sono stati necessari mesi di
calcoliimpossibili con carta e penna

3. fszi (;ﬁ‘;ﬁfﬁ') )
Z P +0(e),
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(4.26)

-1, (4.27)
-2+ H(0;y) + H(0;2) , (4.28)
—4+2H(0;y) — H(0;y)H(0; 2) + 2H(0; z) — 2H(0,0;y) — H(0,0;2) — H(1,0;y) ,(4.29)
—8+4H(0;y) —2H(0;y)H(0; 2) + H(0; ) H(1,0;2) + 4H(0; z) + H(0; 2)H(1 — 2,0; y)
—4H(0,0;y) + 2H(0,0;y)H(0; z) — 2H(0,0; 2) + H(0,0; ) H(0; y) + 4H(0, 0, 0; )
+H(0,0,0;z) +2H(0,1,0;y) — 2H(1,0;y) + H(1,0; 2)H(1 — z; ) + 2H(1,0,0; )
+H(1,1,0;2) + H(1 — 2,1,0;y) + 5¢3 + %z[+H(O;y)+H(l;z)+H(1—z;y)] , (4.30)
—16+8H(0;y) —4H(0;y)H(0; 2) + 2H (0;y)H(1,0; z) — H(0; ) H(1,0,0; 2)
—H(0;4)H(1,1,0;2) + 8H(0;2) + 2H(0; 2) H(1 — 2,0;y) — 2H(0; 2)H(1 — 2,0,0; )
—H(0;2)H(1—2,1—2,0;y) — 8H(0,0;y) + 4H(0,0; y)H (0; z) — 2H(0,0; y)H (0, 0; z)
—2H(0,0;y)H(1,0;2) — 4H(0,0; 2) + 2H (0, 0; 2) H(0;y) — H(0,0; 2) H(1 — z,0; )
+8H(0,0,0;y) —4H(0,0,0;y)H(0; z) + 2H(0,0, 0; z) — H(0,0,0; 2)H(0; )
—8H(0,0,0,0;y) — H(0,0,0,0;z) —4H(0,0,1,0;y) + 4H(0,1,0; )

—H(0,1,0;2)H(0;y) — H(0,1,0; 2) H(1 — 2;y) — 4H(0,1,0,0;y) — H(0,1,1,0; 2)
—2H(0,1 - 2z;9)H(1,0;2) — 2H(0,1 — 2,0;y)H(0;2) — 2H(0,1 — 2,1,0;y)

—4H(1,0;y) +2H(1,0;2) H(1 — z;y) — H(1,0;2)H(1 — 2,0;y)

—H(1,0;2)H(1 — 2,1 — z;y) + 4H(1,0,0;y) — H(1,0,0; 2) H(1 — 2;9)

—4H(1,0,0,0;y) — H(1,0,1,0; 2) + 2H(1,1,0; z) — H(1,1,0,0; z)
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* Non vilaureerete senza imparare a

programmare. Probabilmente in modi e

linguaggi diversi.

e Tanto vale cominciare subito.




