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Rich & Terndrup 1997, PASP, 109, 571

Chief cook & bottle washer
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You can’t imagine where this is going
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No matter.  I think  

most people think

like this



Significance of this lower bound? .. 

Again, small number statistics,

more yadda, yadda, yadda
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Significance of this lower bound? .. 

Again, small number statistics,

more yadda, yadda, yadda

(2) It is also an apparent lower bound to abundances 

in damped Lyαααα systems at high redshift
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Zabs�

(and Art Wolfe)



Here is a Prochaska 2004 update

−−−−2.5



xhttp://pnm.itp.ucsb.edu/online/stars_c07/wolfe/pdf/Wolfe_StarFormationConf_KITP.pdf

And Wolfe et al presented similar data at KITP in 2007,

so it looks like the J&P 2000 conclusion still stands.

KITP Conference: Star Formation, Then and Now:  Friday, August 17, 2007



(3a) Finally, It is the location of abrupt slope-changes

in chemical evolution diagrams for stars of the Galactic halo.

Wilson’s theorem



(3b) And, approximately, it is where the Barium-to-Iron 

abundance ratio converges to its present-day solar value.

×= bin average values



(3c) Pollution by AGB binary companions can produce 

occasional carbon stars with even larger Barium excesses

CS 22898-027

CS 22947-187

×= bin average values



Cloud collapse ���� SMS (or TH-IMF) ���� PIE to [Fe/H] ~ −−−−3

Metal enrichment alters mode of cloud collapse

Cloud collapse ���� fractionation ���� GCs instead of SMS

Accepting

Prompt Initial Enrichment (PIE)

by super-massive stars (SMS) during first 109 years

maybe

changes in nature of Chemical Evolution at [Fe/H] = −−−−2.5

are due to the transition 

SMS nucleosynthesis ���� “ordinary” SN nucleosynthesis.



SMS “ordinary” SN

Different kind of progenitors

Different kind of SN

Different kind of Chem. Evol.

So, after [Fe/H] ≈≈≈≈ −−−− 2.5



< −−−−3.0 > −−−−2.5

kpow!

How physics of star formation at this epoch 

effects this transition is above my pay grade.
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< −−−−3.0 > −−−−2.5

kpow!

How physics of star formation at this epoch 

effects this transition is above my pay grade.

−−−−2.7 Cooling agents

Jeans stability

Fractionation, 

Whatnot
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(log M, not M, folks!)

An aside: supermassive stars are old stuff, of course 

– at least 34 years old

1977



These people think big!

(log M, not M, folks!)

An aside: supermassive stars are old stuff, of course 

– at least 34 years old

1977

A bit of ancient Lick Observatory history :

Paczynski, a graduate student of Warsaw University, 

worked as a research assistant at LO in 1962-63.
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With regard to their SMS main sequence I quote the authors:

“For masses greater than 109 M
����

, 

main sequence models develop a giant type structure.”

OhP.  OK.
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Sirius



Now,
we turn to the globular clusters & our honoree 

Mrr. Krraft, 

as his mentorr Otto Strruve called him.

As we have learned

during this meeting



Globular cluster stars 

rank among 

the great mysteries 

of the world



Globular cluster stars 

rank among 

the great mysteries 

of the world
creators of such mysteries

Leonardo da Vinci

Pierre de Fermat

Sergei  N.  Blazhko

Pieter Th. Oosterhoff

Sidney van den Bergh

Robert P. You-Know-Who



Is she or isn’t she? 1519
Mona Lisa's smile a mystery no more 

by Ewen Callaway

If you have been puzzled by Mona Lisa's smile – how she's radiant one 
moment and serious the next instant – then your worries are over. It 
happens because our eyes are sending mixed signals to the brain 
about her smile.  Different cells in the retina transmit different 
categories of information or "channels" to the brain. These channels 
encode data about an object's size, clarity, brightness and location
in the visual field.

Who is Mona Lisa?

Many questions arose over the years as to the true identity 
of the lady in the portrait. The Italians call her La Gioconda, 
which means "the light-hearted woman." The French version, 
La Joconde, carries a similar meaning, provoking many thoughts
and theories about the Mona Lisa's smile. One popular theory
suggests that the lady is the Duchess of Milan, Isabella of Aragon. 

And who was she?

The Italians have a word to explain Mona Lisa's smile:

sfumato. It means blurry, ambiguous and up to the imagination.

The Mystery of Mona Lisa's Smile

Linked to Flickering Eyes

Neuroscientists at the Institute 

of Neuroscience in Alicante, 

Spain claim to have solved the 

mystery as to why some 

people see Mona Lisa’s smile 

and some don’t. 

Mona Lisa’s smile mystery solved
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Many questions arose over the years as to the true identity 
of the lady in the portrait. The Italians call her La Gioconda, 
which means "the light-hearted woman." The French version, 
La Joconde, carries a similar meaning, provoking many thoughts
and theories about the Mona Lisa's smile. One popular theory
suggests that the lady is the Duchess of Milan, Isabella of Aragon. 

And who was she?

The Italians have a word to explain Mona Lisa's smile:

sfumato. It means blurry, ambiguous and up to the imagination.

(just like lots of contemporary astrophysics - GWP)

The Mystery of Mona Lisa's Smile

Linked to Flickering Eyes

Neuroscientists at the Institute 

of Neuroscience in Alicante, 

Spain claim to have solved the 

mystery as to why some 

people see Mona Lisa’s smile 

and some don’t. 

Mona Lisa’s smile mystery solved

I just had to include da Vinci

after I learned about “sfumato”.

What a wonderful word!



Did he or didn’t he?
Fermat's last theorem is a theorem first proposed by Fermat in the form of a note 
scribbled in the margin of his copy of the ancient Greek text Arithmetica by 
Diophantus. The scribbled note was discovered posthumously 

1637
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"Fermat's Last Theorem has the peculiar distinction 

of being the mathematical problem for which the greatest 

number of incorrect proofs have been published."

(including Fermat’s own?)
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scribbled in the margin of his copy of the ancient Greek text Arithmetica by 
Diophantus. The scribbled note was discovered posthumously 
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In the words of mathematical historian Howard Eves, 
"Fermat's Last Theorem has the peculiar distinction 

of being the mathematical problem for which the greatest 

number of incorrect proofs have been published."

(including Fermat’s own?)

LIKE
A Short-Form Proof of Fermat's Last Theorem

www.fermatproof.com/ - CachedSimilar

Tom Ballard solves Fermat's Last Theorem, 

Puts Wiles To Shame.
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Sergei Nikolaevich Blazhko

A plague for students 

of Solon Bailey’s “cluster-type” variable stars

1907

A mystery only pundits can love.
I spare you the details.

Aaargh!



The Oosterhoff effect

van den Bergh, S. 1993, MNRAS, 262, 588.

“It is found (with greater than 99 percent confidence) that 
globular clusters of Oosterhoff class I lie on retrograde orbits 

more frequently than do clusters of Oosterhoff class II. A 
possible explanation for the observed correlation is blah, blah, 

blah, PP”

A plethora of other distinguishing oddities are known about 

Oosterhoff clusters.

Sidney cannot be blamed for all of them.

Do they or don’t they? 1939
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“It is found (with greater than 99 percent confidence) that 
globular clusters of Oosterhoff class I lie on retrograde orbits 

more frequently than do clusters of Oosterhoff class II. A 
possible explanation for the observed correlation is blah, blah, 

blah, PP”

A plethora of other distinguishing oddities are known about 

Oosterhoff clusters.

Sidney cannot be blamed for all of them.

Do they or don’t they? 1939

This conclusion was reaffirmed by

LEE & CARNEY, 1999, AJ, 118, 1373 

RR LYRAE LUMINOSITY DIFFERENCES BETWEEN OOSTERHOFF 

GROUP I AND II CLUSTER SYSTEMS AND THE ORIGIN OF 

THE OOSTERHOFF DICHOTOMY

but it has not attracted much attention.



Finally, 

we come to

Bob 

Himself



Bob has been near the center of globular cluster research ...
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1973

GCs are his current targets after fifty distinguished years of:

Cepheids and RR Lyrae stars: atmospheres, ρu3, etc

CV/Novae/Binary phenomena

gravitational radiation

mass transfer

Main Sequence Rotation

And on and on and on P
More later
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Y is some godawful stellar rotation parameter
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Another aside: Bob was talking about effects of stellar 

rotation at an IAU symposium somewhere in Europe.
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ApJ 1973

1973

GCs = his current scientific target after twenty distinguished years re:

Cepheid atmospheres

CV/Novae/Binary phenomena

gravitational radiation

mass transfer

Main Sequence Rotation

And on and on.

speaking

at the podium
sitting

In the audience

Overheard afterwards in the audience:

“All I wanted to know is what is the mean 

angular momentum density in the Galaxy!”

1965

Another aside: Bob was talking about effects of stellar 

rotation at an IAU symposium somewhere in Europe.



BAAS 1975ApJ 1973

P for a long time 1975



BAAS 1975ApJ 1973

characteristically playing second fiddle, so that 

youngsters could get their names up in lights

P for a long time 1975



BAAS 1975ApJ 1973

ARA&A 1979

while he assembled his overview

P for a long time 1975



While we recall all 

of his admirable traits,

we must also acknowledge

that



Bob has a severe Watergate problem.
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It is an issue that has bedevilled

our honoree for decades,



It is an issue that has bedevilled

our honoree for decades,

giving rise to sporadic, 

sometimes uncontrollable outbursts 

like this

Bob has a severe Watergate problem



RPK’s bête noir

I am n
ot 

I am n
ot 

I am n
ot 

I am n
ot 

a crook
!

a crook
!

a crook
!

a crook
!

1972

Growls accompanied 

by shaking of jowls



RPK, impersonator nonpareil

I am n
ot 

I am n
ot 

I am n
ot 

I am n
ot 

a crook
!

a crook
!

a crook
!

a crook
!

I was not present, but Steve Shectman tells me that Bob, 

while President of the AAS, lost control of himself

in this manner for some time during an after-dinner speech.

Questioned later, Bob could not recall the episode for 18 minutes.
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Whenever I think of Bob, 

this pose reminds me of his passions, 

particularly in all matters of social justice,

However, his passion is a redeeming virtue
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I am n
ot 

I am n
ot 

I am n
ot 

a crook
!

a crook
!

a crook
!

a crook
!

Whenever I think of Bob, 

this pose reminds me of his passions, 

particularly in all matters of social justice,

and particularly after a bottle of fine wine! 

However, his passion is a redeeming virtue



A few shared experiences from the distant past

Drr StrruveThe Tiger

Berkeley Astronomy 1955

Mr. Preston.. feel in your bones?  Mr Kraft please stand up ..

LO 1963 

Hαααα

Microphotometer

room

UCSC 1967±±±±

NSF Proposal
(The recently transplanted LO staff

wasn’t quite up to running

a distinguished academic program

on the Santa Cruz campus)

Wasiutinski and all that P

What really impressed Bob was

ρu3

He would use it every time the topic  

of cool stellar atmospheres came up.
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Drr StrruveThe Tiger

Berkeley Astronomy 1955

What a friendly department!
Mr. Preston.. feel in your bones?  Mr Kraft please stand up ..

Wasiutinski and all that P

What really impressed Bob was

ρu3

He would use it every time the topic  

of cool stellar atmospheres came up.

A few shared experiences from the distant past

During construction of his stellar 

evolution code Henyey relied heavily on 

Wasiutinski’s treatment of convection, 

and Henyey’s esteem for JW rubbed off 

on all of his students P

and ρu3 stuck in Bob’s head



A sad day at Lick Observatory in 1963

Hαααα
In the Microphotometer Room

Our work came to an abrupt end.

A few shared experiences from the distant past



Drr StrruveThe Tiger

Berkeley Astronomy 1955

What a friendly department!
Mr. Preston.. feel in your bones?  Mr Kraft please stand up ..

UCSC 1967±±±±

NSF Proposal

(The recently transplanted LO staff wasn’t quite up to running

a complete academic program on the Santa Cruz campus)

LO 1963 

Hαααα

Microphotometer

room
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The Prestons watched tearfully 

as the Krafts

departed to Pasadena.

In conclusion: Berkeley 1955

Sunday afternoons 

in Albany student village:

4-finger Mozart


