
J O E  S I L K ’ S  7 5 T H B I R T H D AY

What Joe has taught us?



JOE AND CMB

Nicola Vittorio "Dark matters":  Paris, 11-13 December 2017 2



PLANCK CMB SKY
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A FLAT UNIVERSE

Nicola Vittorio "Dark matters":  Paris, 11-13 December 2017 8

Miller AD, et al. 1999. Ap. J. 524:L1

P. de Bernardis et al, 2000
Nature, 404, 955, 



PLANCK CMB SKY
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𝚲CDM parameters
𝝮b = 0.0486 ± 0.0005

𝝮m = 0.3089 ± 0.0062

𝝮𝚲 = 0.6911 ± 0.0062

𝛔8 = 0.8159 ± 0.0086

ns = 0.9667 ± 0.004

H0 = 67.74 ± 0.46

𝞃 = 0.056 ± 0.009



DARK MATTER

qWIMP’s?
qAxions?
qDark Stars?
qPBHs
q…modified 

gravity
qMore exotic 

candidates?
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JOE AND DARK MATTER
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GALAXY FORMATION
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JOE’S PHD STUDENTS
qE.Baltz
qJ.Bartlett
qG.Bertone
qR.Bouwens
qR.Bowen, 
qE.Bunn, 
qE.Gawiser, 
qL.Griffiths, 
qJ.Hill
qW.Hu, 

qR.Islam
qM.Kampakoglou
qS.Lea, 
qJ.McClelland
qB.Metcalf, 
qA.Mahmood
qJ.Negroponte
qA.Stebbins,
qT.Takahashi,
qJ.Tarter, 

qA.Taylor
qM.Tegmark
qD. Tocchini-

Valentini
qM.Treyer
qL.S. Watson
qM.Wilson
q ….
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JOE’S POST-DOC AND 
COLLABORATORS

q N.Aghanim, 

q F.Atrio-Barandela

q C.Balland
q M.Barlow

q J.Barrow

q K.Beisbart

q C.Boehm

q J.R.Bond

q L.Cayon, 

q S.Charlot, 
q S.Cole, 

q A.Deckel, .

q J. Devriendt, 

q J. Diego, 

q M. Douspis, 

q G.Efstathiou, 

q P.Ferreira,

q I.Ferreras,
q K.Gorski,

q K.Griest, 

q S.Hansen, 

q Y.Hoffmann, 

q A.Jaffe, 

q R.Juszkiewiz, 

q N.Kaiser, 
q M.Kunz,

q C.Lacey, 

q J.Levin, 

q T.Lopes, 

q A.Melchiorri, 

q D.Mota, 

q C.Norman, 

q D.Novikov, 
q K.Omukai, 

q R.Pudritz

q G.Raffelt, 

q J.Robinson, 

q P.Salati, 

q D.Scott, 

q J.M.Shull, 
q A.Slyz

q G. Squires 

q N.Sugiyama, 

q Y.Suto

q R.Taillet, 

q J.Taylor

q P.Valageas, 

q N.Vittorio, 
q M.White,

q S.White, 

q R.Wyse, 

q S.Zaroubi

q D.Hooper, 

q S.Khochfar, 

q M.Langer, 
q E.Pointecouteau, 

q J.Portsmouth, 

q H.Mathis, 

q C.Skordis
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CMBNET

qA European Research 
Training Network 
v5th EU Framework Program 

qNetwork for Theory and 
Data Analysis
v2000 2004
vNetwork 8 nodes with 8 

researchers 
vRoma Tor Vergata,  IAP, 

Santander, MPI, Oxford, 
Geneve, Warsaw, Cambridge
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LHC IN SCIENCE OF THE UNIVERSE 
TOR VERGATA, 2005 
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VARENNA SCHOOL
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ARENA DI VERONA, NABUCCO DI VERDI
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JOE AND THE CMB
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