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MY PERSONAL RECOLLECTION, KIND OF CHRONOLOGICALLY…

Beijing – 15 May 2015

Erik Kuulkers, ESA/ESTEC, The Netherlands
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ERIK 
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TOMASO, DIPS, 
CYGNUS X-122 years ago… good to be back!

Interacting Binaries:  Accretion, Evolution, and Outcomes 
4–10 July 2004 – Cefalù, Sicily, Italy
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TOMASO, DIPS, 
CYGNUS X-165–3 years ago…

 Dr. Tomaso M. Belloni (†)
1961–2023

Short Curriculum Vitae

Ø 1986–1987: IFCTR, Milan, Italy — software development & 
EXOSAT/IUE analysis

Ø 1988–1994: Max-Planck-Institut für extraterrestrische Physik (MPE), 
Garching, Germany — fellowship, working in the ROSAT group

Ø 1994–1996: Marie Curie Fellow, Astronomical Institute “Anton 
Pannekoek”, University of Amsterdam, The Netherlands

Ø 1996–1999: Postdoc, Astronomical Institute “Anton Pannekoek”, 
University of Amsterdam, The Netherlands

Ø 1999 onward: Osservatorio Astronomico di Brera, Merate, Italy

1994–1999: Associated with Michiel van der Klis's high-energy astrophysics group
28 August 2026

Tomaso is active…
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TOMASO, DIPS, 
CYGNUS X-127–24 years ago…

QPO, QPO, QPO … and noise …
20 July 1999 & 10 June 2002 – ApJ 520, 262 & ApJ 572, 392 

Tomaso likes to identify things…

Correlations between frequencies of QPO and noise components in low-mass 
X-ray binaries, including neutron star sources and black hole candidates

Empirical model for unified description of power spectra of 
accreting neutron stars and black holes. 
Description is based on superposition of multiple 
Lorentzians and offers advantage that all QPO and noise 
components are dealt with in same way, without need of 
deciding in advance the nature of each component…

Ø All-Sky Monitor (ASM), 2–12 keV 
Ø Proportional Counter Array 

(PCA), 2–60 keV, max 6,500 cm2

Ø High Energy X-ray Timing 
Experiment (HEXTE), 15–250 
keV
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KUULKERS

TOMASO, DIPS, 
CYGNUS X-126 years ago…

crazy GRS 1915+105 …
March 2000 – A&A 355, 271

Tomaso likes to classify things…

Analysis of 163 observations of microquasar GRS 
1915+105 made with RXTE/PCA in1996-1997 
à Classification into 12 separate classes, based on   
count rate and color characteristics
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TOMASO, DIPS, 
CYGNUS X-133 years ago…

NATO Advanced Study Institute workshop "The Lives of the Neutron Stars"
29 August –12 September 1993 – Kemer, Turkey

My first encounter with Tomaso…

Ancient hillside theater – Phaselis Ancient City, Turkey – September 1993

Road trip, Turkey – September 1993

Serik, Turkey – September 1993

Serik: a city in the province Antalya at the Turkish Rivièra
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TOMASO, DIPS, 
CYGNUS X-132–27 years ago…

Tomaso in core Van der Klis group
1994–1999 – “Anton Pannekoek” Institute (API) for Astronomy, Amsterdam

Amsterdam – April 1994 (courtesy Henk Spruit)
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TOMASO, DIPS, 
CYGNUS X-133 years ago…

Tomaso
April1994 – API, Amsterdam

Amsterdam – April 1994 (courtesy Henk Spruit)
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ERIK 
KUULKERS

TOMASO, DIPS, 
CYGNUS X-133 years ago…

Tomaso
April1994 – API, Amsterdam

Amsterdam – April 1994 (courtesy Henk Spruit)
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TOMASO, DIPS, 
CYGNUS X-128 years ago…

Belloni & Kuulkers – dips
 20 February 1998 – ApJ 494, 53 

RXTE/PCA – ApJ, 20 February 1998RXTE/PCA – ApJ, 20 Februaty 1998RXTE/ASM – ApJ, 20 Februaty 1998

Our first dips…
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TOMASO, DIPS, 
CYGNUS X-129–13 years ago…

Belloni & Kuulkers – dips (continued)
 April 1997–April 2013 – Scientific output 

1 September 2026

8 Februari 2006

15 April 2012

Porb= 2.414 ± 0.005 hours MAXI J1305-704:   
Porb=0.394±0.004 days

Micela et al. 2024, A&A 684, A67

dips… dips…

And only dips…

dip dip!
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TOMASO, DIPS, 
CYGNUS X-154 years ago…

Belloni & Kuulkers – dips (continued)
 3 May 1972 – The Muppets

Yip yip… it’s all about identification 

The Yip Yip Martians discover a telephone 
on Earth and try communicating with it 

using animals sounds...
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TOMASO, DIPS, 
CYGNUS X-126 years ago…

Rossi 2000: Astrophysics with the Rossi X-ray Timing Explorer
22–24 March 2000 – NASA/GSFC, Greenbelt, Maryland, USA

"PED XING" stands for pedestrian crossing, ofcourse…

Ron Remillard - † 28 July 2026…

“16 Years of Discovery with RXTE: A Celebration of the Mission”
Greenbelt, Maryland – March 2012 (courtesy Tod Strohmayer)

Tomaso’s poster contribution
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TOMASO, DIPS, 
CYGNUS X-126 years ago…

Tomaso behind the lens
4 March 2013–7 July 2023 – from Southampton to Puerto de la Cruz

Southampton – 14 March 2013

Tomaso’s new hobby: iPhone & Sony mirrorless camera photography …

Puerto de la Cruz – 7 July 2023

“Sunny morning in Southampton”

“Layers upon layers” tomasobelloni.it

The first…

The last…
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TOMASO, DIPS, 
CYGNUS X-111 years ago…

ISSI-Beijing Team 1st Meeting: Coronae in the X-ray Flashlight
11–15 May 2015 & 13-17 June 2016 – NSSC, Beijing, China

NSSC, Beijing – 12 May 2015NSSC, Beijing – 14 May 2015

We need more information…

NSSC, Beijing – 19 May 2015
NSSC, Beijing – 19 May 

2015

NSSC, Beijing – 19 May 2015

Geometry unclear… Yet another meeting with Tomaso…
Attention state unclear…
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TOMASO, DIPS, 
CYGNUS X-110 years ago…

ISSI-Beijing Team 2nd Meeting: Coronae in the X-ray Flashlight
13-17 June 2016 – NSSC, Beijing, China

NSSC, Beijing – 13 June 2015



The many tones of accretion - to the memory of Tomaso Belloni | Cefalù | 7–11 Sep 2026 17

ERIK 
KUULKERS

TOMASO, DIPS, 
CYGNUS X-111 years ago…

Free time… photography!
7 May 2015 – Forbidden City, Beijing, China

Photos: Peter Kretschmar
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TOMASO, DIPS, 
CYGNUS X-111 years ago…

Free time… photography! (continued)
13 May 2015 – Summer Palace, Beijing, China

Photos: Peter Kretschmar
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TOMASO, DIPS, 
CYGNUS X-126 years ago…

Fun time … culture!
May 2015, Beijing, China

National Centre for Performing Arts, Beijing – 13 May 2015

Beijing – 10 May 2015

Beijing – 19 May 2015
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TOMASO, DIPS, 
CYGNUS X-126 years ago…

Fun time … culture! (continued)
16 June 2016, Beijing, China

Beijing – 16 June 2015
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TOMASO, DIPS, 
CYGNUS X-111&12 years ago…

 INTEGRAL AO-13 & AO-14 Target Allocation Committee
26–28 May 2015 & 17–19 May 2016 – ESAC, Spain

ESA internal memos to Alvaro Giménez Cañete/D-SCI

The real magic of awk isn’t syntax. It’s speed.
The speed at which you can turn raw text into insight.
And in engineering, speed compounds.
Learn the tools that multiply your thinking — 
not just the ones that look impressive on a résumé.

From: “10 awk Tricks That Feel Like Magic” @ magic.com  - 2 September 2026

Tomaso does magic with awk…
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TOMASO, DIPS, 
CYGNUS X-17 years ago…

The FOXT conference ("The Future of X-ray Timing")
21–25 October 2019 – De Rode Hoed, Amsterdam, The Netherlands
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TOMASO, DIPS, 
CYGNUS X-1

Amsterdam - 21 October 2019

7 years ago…
The FOXT conference ("The Future of X-ray Timing")
21–25 October 2019 – Amsterdam, The Netherlands

28 August 2026

Amsterdam - 25 October 2019

New!

Refereed papers with        
Michiel van der Klis

Michiel’s 1st postdoc and 1st PhD student as professor at the UvA…



The many tones of accretion - to the memory of Tomaso Belloni | Cefalù | 7–11 Sep 2026 24

ERIK 
KUULKERS

TOMASO, DIPS, 
CYGNUS X-14 years ago…

 INTEGRAL 20 Years – Two Decades of High-Enery Astronomy with INTEGRAL
17–21 October 2022 – ESOC, Darmstadt, Germany

ESOC, Darmstadt – 20 October 2022
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TOMASO, DIPS, 
CYGNUS X-14 years ago…

 INTEGRAL 20 Years – Two Decades of High-Enery Astronomy with INTEGRAL
17–21 October 2022 – ESOC, Darmstadt, Germany

ESOC, Darmstadt – 20 October 2022        
(courtesy Guillaume Bélanger)ESOC, Darmstadt – 20 October 2022 (courtesy Guillaume Bélanger)

Tomaso on future perspectives of black-hole physics with high-energy timing and spectral studies…
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TOMASO, DIPS, 
CYGNUS X-14 years ago…

 INTEGRAL 20 Years – Two Decades of High-Enery Astronomy with INTEGRAL
20 October 2022 – Conference Dinner, Restaurant "Weststadt Bar"

The History of the World by J.M. 
Roberts is one of the most 
acclaimed single-volume accounts 
of global human history, originally 
published in 1976. Spanning over 
1,000 pages, this monumental work 
synthesizes thousands of years of 
human experience, from the 
evolution of early hominids to the 
dawn of the 21st century 

Tomaso knows history & facts…
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TOMASO, DIPS, 
CYGNUS X-1Many years ago…

Cygnus X-1 states
>1970

X-ray states in X-ray binaries are mainly defined by their spectra & timing behaviour.
These states correspond to different accretion regimes of the compact object:

Accretion rate increases from low to high state

e.g, Gilfanov et al. 2000, MNRAS 316, 923RXTE/PCA & HEXTE

soft/high 
state

hard/low 
state soft/high 

state

hard/low 
state

0.096 s

4.8 s

14.4 s

0.48 s

Schreier et al. 1971, ApJ 316, 923
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TOMASO, DIPS, 
CYGNUS X-120 years ago…

 An Intermediate State of Cygnus X-1
1 December 1996 – ApJ 472, L107

“Flux, variability and spectral shape suggest […] that the source was in [May 1996] in an ‘intermediate’ state […]. ”   

Feb 1996: Low/Hard State – May 1996: Intermediate State 

Feb 1996

May 1996

“Perhaps also the state transitions of Cyg X-1 observed in the 1970s were not to a high state but to this intermediate state.”
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TOMASO, DIPS, 
CYGNUS X-10 years ago…

Cygnus X-1 revisited: fast variability behaviour and states in the 60s and 70s
<7 September 2026 – ESA/ESTEC, Noordwijk, The Netherlands 

Uhuru Ariel V

Beijing – 15 June 
2016 (courtesy 

Tomaso)
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TOMASO, DIPS, 
CYGNUS X-10 years ago…

Cygnus X-1 revisited: fast variability behaviour and states in the 60s and 70s
<7 September 2026 – ESA/ESTEC, Noordwijk, The Netherlands 

Uhuru

Time (sec)

Dec 1970-Mar 1971

From: Rothschild et al. 1974, ApJ 189, L13 (20.48 ms)From: Ogawara et al. 1977, Nat 270, 154 (0.32 s)

From: Oda et al. 1971, ApJ 166, L1; Oda et al. 1976, Ap&SS 42, 223 (0.096 s & 0.384 s)

Sep 1975
rocket

Oct 1973
rocket
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TOMASO, DIPS, 
CYGNUS X-10 years ago…

Cygnus X-1 revisited: fast variability behaviour and states in the 60’s and 70’s
<7 September 2026 – ESA/ESTEC, Noordwijk, The Netherlands 

Uhuru

First soft/high-state power spectrum!

rocket

rocket

Low/hard state power spectrum

Intermediate state power spectrum
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TOMASO, DIPS, 
CYGNUS X-10 years ago…

Cygnus X-1 revisited: fast variability behaviour and states in the 60s and 70s
<7 September 2026 – ESA/ESTEC, Noordwijk, The Netherlands 

Beijing – 15 June 
2016 (courtesy 

Tomaso)

“Perhaps also the state transitions of Cyg X-1 observed in the 1970s were 
not to a high state but to this intermediate state.”

Tomaso was right…

Conclusions:

• 60’s/70’s data are (not only) of historical value

• 60’s/70’s data enable us to compare results with those of much later 
measurements and interpret them in light of what we know nowadays

• 60’s/70’s data extend long-term baseline for characterizing state change 
behaviour in Cygnus X-1

• Never throw away old data: (Legacy) Archives are important!
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TOMASO, DIPS, 
CYGNUS X-13 years ago…

Cerimonia Funebre Dr. Tomaso M. Belloni 
30 August 2023 – Parrocchia di San Pietro in Sala, Milan/Fiera, Italy

Milan/Fiera - 30 August 2023

National Centre for Performing Arts, Beijing - 13 May 2015

Thank you, Tomaso. Will miss you and our … yip yip … dips.Last farewell…

Quote from teamLab Borderless, Tokyo – 21 July 2024
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TOMASO, DIPS, 
CYGNUS X-10 years ago… good to be back!

“The many tones of accretion - to the memory of Tomaso Belloni”
7–11 September 2026 – Sala delle Capriate, Cefalù, Sicily, Italy

Sala delle Capriate Cefalù - 7 September 2026 Sala delle Capriate Cefalù - 7 September 2026

Sala delle Capriate Cefalù - 7 September 2026
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TOMASO, DIPS, 
CYGNUS X-10 years ago…

A memorial to Tomaso Belloni by Claude & ChatGPT
8 September 2026 – Sala delle Capriate, Cefalù, Sicily, Italy

TOMASO BELLONI
“NE LA CELESTE ARTE INSIGNE

CON ACUTO INGEGNO
TRASSE A LUME DEI MORTALI

LA SOTTILE SCIENZA DEGLI ASTRI
A INCREMENTO DEL PATRIO 

OSSERVATORIO
LE SAGACI VIRTÙ DELL'INTELLETTO”

Tomaso Belloni
"Distinguished in the celestial art, 

with keen intellect he drew into the light 
of mortals the subtle science of the stars, 
to the increase of the native observatory 

the sagacious virtues of the intellect."

"Celeste arte" stands 
in for astronomy 

where the original had 
"medica arte"; "lume 
dei mortali" plays on 

his work with light/X-
rays illuminating human 
understanding; "patrio 
osservatorio" nods to 
Brera, the institution 

he led and enlarged as 
Belloni's real 

counterpart to the 
original's "civico 

ospedale."

Sala delle Capriate, Cefalù - 8 September 2026

Courtsey: ChatGPT

Courtsey: Claude


