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Who & Where, cont.d
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5 depti Studi
ghel S i

University of Salerno University of Sannio at Benevento

WWW.Unisa.it WWWw.unisannio.it
(a subsett of Salerno University until 1998)

Salerno University Campus Sannio University Buildings



Who and Where

The Waves Group (TWG) as of Fall 2005

Faculty:
Pl

Innocenzo M. Pinto gprofessor Sannio U.) :
Maurizio Longo (professor, Salerno U.). Shift/serv. Deput. Mgr.
Vincenzo Pierro (associate prof., Sannio U.) WP-2 Coord.

Vincenzo Galdi (associate prof., Sannio U. WP-1 Coord.
Stefano Marano (associate prof., Salerno U.)

Vincenzo Matta (assistant prof., Salerno U. WP-3 Coord
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Who & Where, cont.d

Pinto’s (TWG P1) Publications Record
(Journals & Books only)

2000-2005 1994-1999 <1994

EN 7 GW papers
e # EM papers
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Who & Where, contd
TWG Main Fundings, 2000-2005

2004 - 250 KEU (CRC Regione Campania)
[UniSannio Microwave Antenna Laboratory Upgrade,
.M. Pinto PI]
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Who & Where, contd.

TWG Ongoing Researcg Coop.s Iin the US
(2000-2005)

Boston University prof. L. B. Felsen
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Who & Where, cont.d

GW-related Research Themes at TWG
(1995-2005)

-Time-frequency data analysis;
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Who & Where, cont.d

...0Once upon a time we were VIRGOS...

C. BRADASCHIA, R. DEL FABBRO, A. DI VIRGILIO, A. GIAZOTTO, H. KAUTZKY,

V. MONTELATICI, D. PASSUELLO, A. BRILLET, O. CREGUT, P. HELLO, C.N. MAN,

P.T. MANH, A. MARRAUD, D. SHOEMAKER, J.Y. VINET, F. BARONE, L. DI FIORE,

L. MILANO, G. RUSSO, J.M. AGUIRREGABIRIA, H. BEL, J.P. DURUISSEAU, G. LE DENMAT,
Ph. TOURRENC, M. CAPOZZI, M M. LONGO, _-OPS,I.PII' I. PINTO, >TOLI, T. DAMOUR,

S. BONAZZOLA, JA. MARCK, Y. GOURGHOULON, L.E. HOLLOWAY, F. FULIGNI,
V. IAFOLLA, G. NATALE;

The Virgo project : a wide band antenna
for gravitational wave detection.

Nuclear Instruments and Methods in Physics Research A289, pp 518-525, 1990
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wWho & Where, cont.d

r of Understanding
between The Waves Group - University of Sannio al Benevento, ltaly
and the TAMA Project, Japan

7. Bsch pasy in this agreemem continoes 1o he responsible lor all supporl of As
awn sl including travel ooty associated with the activities under this
agreemeni

H. This Memorandum of Understanding will pomadn in loroe uneil e partics
wutually agree fo werminade B Asnsaal Alachments will deline spec
adtivities 1o ke caried ow dunng the following vear, and lis? the members of
TW G wha will panicipate in the planned IperalEon sCtivilies.

The puarperse of this MUK is to esishlish and defise a joint collaborstion betwesn the
Waves Group of the Universiny of Saneso ar Benevemo, Daly. and the TAMA Prajece,
Jupars, wnder the “guidelines For joint collsborations wing TAMA data”™.

1. The TAMA Project, lapan. s & cooperulbon consisting among others ol the
follrwing  lesdilsiions:  Matiosal  Astroocsical (ecrvatory  (NADY  the
Institste of Cosméc Ray Research (ICHRE The University of Tokyo, the
Instituic of lascr Science (ILSk the High Encrgy Accekersior Rescasch
Orpanizagon (KEK). the Yukawa Instisee for Theoretical Physics (VITIPL
Craka Univorsaty and Movags Umiversny of Education. The TAMA progect has

Appeoved:

constrecicd and = operating TAMASD, a 300m Fabry-Perod recombined N -
imterferometer with power recycling system. The goal of TAMA is to detect Y b Koorsi :|"I — -I-— —r
. N - = 1d @ iz 5 L = b P ciro Perlingien
ml waves, amd 10 sdvance knowledge in the fickd of graviiatonal TAMA Principal Investigator Pressdent. University of Senmio

locdors.

T The Waves l’i-n"ur MHG) - I,'r!i'wuilll_.' of Sannio m Benevents it o rewearch
group consisting of: Innooeneo M. Pale (full professec), Vincenes Piemo W 3 % fj
G s phs Qpily ons s evm L abbes, 1 o TR0 otk o
i e 2 ST RCLTCY NOIREE On o TAMA Data Aralysis Group Leader
refevam o gravitalsonsl wave Gelection cxperiments

i The colaborstion between TWG and TAMA will focus peimarnly on daa
smalyvsis amd dhe application of the Wigner-Ville lime
developed by TWG he TAMA daia. with special reference fo data sicving
ArsbOF Do (RUPEICTIAATHH

D Feb. 1, 2. g0d

=

TWG will communicate 1o TAMA B pescarch resulis selated 1o dats sralveis

aher wtatwn anmd lications for TAMA

5. TAMA will comnumicale to TW its rescarch results related 1o data analysis,
and make availsble o TWEG repons amd inlermal memos relevant o the s
al data analysis

6, Any kind of publicatson arising cul of 1he joanl colllaboralion, imchabing bt nol
limied so Journal smicks or arall presentations w1 Conferences skall he done
jointly in the names of TWG and TAMA. The comen asd Inness For
publicarion shall be investipated jointly, end the panics shall come Lo a mulsal
aprecmnl

Started while IP was a EC visiting scientist at NAO.
Still in force; current attachment february 2005.
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What & How
TWG Proposed Activity in LIGO/LSC

(2005-2006)

WP#1 — Mirror Coating optimization for Ad-LIGO
Stacked M-tuplet optimization; Multi-objective
Genetic Optimization; Fractal multilayers

LSC 12-17 August 2005, LIGO Hanford Observatory




What & How - WP # 1

TWG background - TWG core expertise is in advanced
electromagnetics including Optics, Diffraction etc.

Relevance to LIGO - Coating thermal noise reduction
Is key-issue for AdLIGO

LSC 12-17 August 2005, LIGO Hanford Observatory




Quarter Wavelength (yellow bullets) vs. Optimized (grey bullets)
LIGO Stacked Doublet Design. Transmissivity 1.12 ppm.
Different SiO,/ Ta,O. loss ratios.

LIGO G-050363-00-R
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TWG Coating Workgroup
Name | % | Stacked | Genetic | Fractal | Testing
Galdi™* 50 X X X X

- Castaldi | 20 e X - -

= | Pierro 10 X X - -

;_c% Pinto 20 X X X -
Fiumara | 20 - - X -
Cacciani| 30 - - - X
Chiadini | 30 e - e x

< |Gallina | 20 - - X

& | Taurasi 26 - - - X
FTE ( 2.2 ) § TWG Topical Workgroup Coordinator

2005 | 2006
Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr Jun Jul Aug
M-tuplet [ | | ||
Genetic

Fractal
Prototyping (LMA)
& Testing (TN




What & How - WP # 2

TWG background - TWG originated the idea of
cardinal interpolation among correlators [PRD 62

(2000) 124020; PRD 62 (2000) 12101R, PRD 70
(2004) 122001], and gave substantial contribution
on extending the Tanaka-Tagoshi uniform-PN-tiling
concept [PRD 64 (2001) 042005, PRD 65 (2002)
102003].




Template density reduction Optimum tiling of Tanaka-
upon cardinal interpolation Tagoshi 2PN template space

Template Density Reduction

4.3

| | | Ll

0.97 0972 0974 0976 0978 0.9%
I




TWG Inspiral Workgroup

Name | % |(A) Templ. Placement | (B) Correl. Interpolation | Testing (A)+(B) | Hierarchical
Pierro§ | 40 sk * X X
2 |Pinto 20 0 * - X
§ Longo | 10 - - - X
—~ [ Marano | 10 - - - X
Matta 10 - - X X
Conte 40 + + X -
Croce 40 5,1 #, 1 X -
& |Demma | 50 s, o+ 5 _
& |Fusco | 40 + + X -
Principe | .20 - - X -

FTE (2.8 x Algorithm implementation

§ TWG Topical Workgroup Coordinator + LAL compliant encoding
2005 2006
Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul | Aug

Template placement

Correlator Interpolation

Benchmarking

———

Hierarchical




What & How - WP # 3

TWG background
TWG (Longo’s group) originated a substantial part of

SIRP literature, in the context of RADAR detecton.

Relevance to LIGO
If the SIRP model is valid, one could easily implement

N NNDTHIMNA AR ageTte nr decsnite the naon-a:= ale




TWG Noise Characterization Workgrou
Name % |NBW & Poisson removal | SIRP hypoth. testing | SIRP characterization
Matta§ | 40 X X X
2 |Longo |20 X X
§ Pinto 20 X X
— |Marano | 30 e e
Pierro 10 X -
Conte 10 X -
Croce 10 X -
< |Fusco |10 X
& | Gallina | 10 X -
Clarizia | 20 | X X
FTE (\;?
§ TWG Topic orkgroup Coordinator
2005 2006
Aug | Sept | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug

NBW & Poisson Removal

SIRP hyp. testing

LIGO SIRP characterization




The Waves Group

. .. TWG Working Group % | LIGO 1| AdvLIGO | Total
Name Position — - — -

Coating | Noise | Inspiral %o %o %

Pinto® (Full Prof.) 20 20 20 40 20 60
Longo” | (Full Prof) - 20 10 30 30

=) Pierro* [ (Assoc.Prof.) 10 10 40 50 0 60
_g Galdi® | (Assoc.Prof.) 50 - - _ 30 50
= [Marano [(Assoc.Prof.) - 30 10 40 40
Cacciani | (Assoc.Prof) 30 - - - 30 30
Castaldi | (Assist.Prof) 20 - - - 20 20
Fiumara [ (Assist.Prof.) 20 - - - 20 20
Matta* [ (Assist.Prof.) - 40 10 50 50

# Faculty members (¢ 5 5 - - -
Faculty FTE 1.5 1.2 0.9 2.1 1.5 3.0

. | Chiadini | PostDoc 30 - - - 30 30
S [Conte [PostDoc - 10 40 50 - 50
£ |Croce | PostDoc - 10 40 50 - 50
% [ Demma [PostDoc - - 50 50 - 50
S [Fusco  [PostDoc - 10 40 50 - 50
t: Gallina | PhD Fellow 20 10 - 10 20 30
§ |Clarizia |Graduate - 20 - 20 - 20
S [Principe | Graduate - - 20 20 . 20
~ | Taurasi | Graduate 20 - - - 20 20
i Staff members 3 5 5 - - -
Staff FTE 0.7 0.6 1.9 2.5 0.7 3.2

# Researchers 9 10 10 - - -
Total FTE 2.2 1.8 2.8 4.6 2.2 6.8

§ TWG Principal Investigator
x TWG/LIGO Shifts and Services Deputee Coordinator
* TWG Workgroup Coordinator




<40 bi-processor nodes
eXeon @ 3.06GHz, 2GBRAM,
eDual Myrinet +GigaEthernet
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What & How, contd

TWG Own Computing Facilities

16 bi-processor nodes cluster
PlIl @ 1GHz, 1GBRAM + 120GBHD per node
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What LIGO/LSC might expect — Support from a
group featuring a special blend of englneerlng
optics, data analysis) and

LSC 12-17 August 2005, LIGO Hanford Observatory




Conclusions

In the most authentic American spirit,
we request a chance to show you

LSC 12-17 August 2005, LIGO Hanford Observatory




