John Huchra: from stars to
galaxies to the universe




John’s best-known work is on galaxy
redshift surveys (with M. Davis, M.
Geller & others) and the distance scale

de Lapparent, Huchra & Geller 86

Huchra CfA webpages




John’s ADS keyword distribution shows
that he worked on a lot of topics

galaxies: clusters (71) * techniques: spectroscopic (26)
red shift (69) e astronomy: X rays (25)
surveys (45) catalogs (25)

galaxies (40) galaxies: structure (24)
mass function (40) velocity distribution (22)
stars: luminosity function (40) stars: variables (19)
cosmology: distance scale (36) galaxies: active (18)
astronomy: infrared (33) spatial distribution (18)
methods: data analysis (27) galaxies: evolution (17)
techniques: photometric (27) methods statistical (17)
cosmology: miscellaneous (26) models (16)
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His first paper as an undergrad was on

Tux Asteornrscar Jorenar, D621 LAG-L44, Dctober 1900
:_E- 108, The Uaramsity of Dhlosgs, Al righis pesarasl. Priniad In USA.

ON THE HELIUM ABUNDANCE IN THE EMVELOPES OF THE
BLUEST ER LYRAE STARS IN GLOBULAR CLUSTERS

lexo 1een, J5., axe Jouy Hocasa
Mlassachusens Insmore of Technology
Foecetved 10T0 Angrei 1§

ABETRACT

Lineas pulsartisn caleulitisas which ischide sdbaiion presanre reule n a bighsr sndacs teeperatnre
fif 1ke: hibet erige of 1he Saatability strip, This seducts ssUmavs of beium stundence by AF ~ 006 10
¥ D25-0.70,

Christy (1966) bas shown that the location of the blue edge of the theoretical inara-
bility strig &5 o seesitive function of the assumed belium sbusdance i the eoveloge. Far
lumisosities and masses sppropeiate for BR Lyrae stars in glotuelar cdusters be fimds
thnt & chamge in ¥ ie redated to 2 change in surface temperature at the hlue sdpe by
AF ~ 55 Alog T

EBandage (1909} has aPp{'il:'d a modifed form of this relationship and Christy's noc-
makization to estimate ¥ o~ (U352 for KR Lyrae stars in M3, M135, and M92.

We have computed pulsation characteristics for 2 lange series of medels with composi-
tions ¥ o= 002, 0.3; 2 = 00001, 000, 04002, 0001, asd with masses Mo = 0.5, (b,
07 over the lmilsosity raage g (LALg) = 1.2 = 28, We have polved exacily (ou-
merically] the lineer nonadiahatic equations (Boker and Kippeohnhn 1965). For opadiy
we hove used Christy’s analytic approximation to Cox-Stewart tables. Thermodyname
}'nrlnxlili::s are correct versiom of those given by Then (1903, 19465) with radiation pressure
mclided,

We find that the location of the blue edge for first harmanke pulsation is essentlally
the tams 'rril_‘l-.'lher coavection i smitted or included in the mizlag-length approzimation
[F) e 1Y

The loeatiom of the blge edge Ip relatively insengitive 1o the choice of £ < 04N,
as suggested by Christy, It does, however, depend on changes in & for £ > 0,005,
We nd that the Jcation of the bloe uc||;|.' 1 mich Jisa gensitive 10 changes in mass
and somsewhat more sersitive to changes in F than found by Christy. At laminusity
Jevels of interest, we obtain AF ~ 3 & log T..

A major result of car study is that the biue edges For frat harmonie prlaation and for
pulsation in the fundamental sre uniformly bluee than found by Christy, For £ = 0,002
and bog L~ 1.6, our @irst harmonic oige is bluer by A log T, = 002 than Ehrh!:"':
Half of this difference may be due to our inclusion of radistbon pressure in the caboulatin
al thermodynamic quantities. The other half may be dut o a difference n the surface
ounedary conditions, 3

Do the mssamption that we koow the valoe of dog T, for the bluest BE Lyrae varl-
ables in a chuster, the valwe of ¥ obinined by wsing our resubis s los than the velue
abtained by using Christy's, Adopting Sandage’s chaice for log T., we conchude that a
maan velae of 7o 032 = 3 3 (03 ~ 0,06 15 approprinte for vorisbles in M3, B15,
mnd MOE

Strom [1969) has argued that the mclusion of convection sliees the conventionally
iged rebativeship between B = Veand log T, He suggrsts that, for o given B — ¥ near
the hlae rdge, lag T, should be rger by pevhaps =008 Again uming Sandage’s ssii-
mates and our results; we have 3o 0036 4 0203 ~ .29,

L43

144 ICKD IREN, JR, AND JOHN HUCHEA

All of these valnes for ¥ shoule] be compared with the value of Fo= 020 + (W05
found by Then ef sl (1965}, who used an entirely independent procedure (Then 1968,
1974 Then and Food 1969 based on the comparison between properties of evalutlonary
melels amd chaster characteristics other than those upsd i the Christy-Sandage ap-
praech. Comparisen should also be made with the value of F o~ 0.26 found for solar
mimlels boy using the "best™ pvailable inguat parameters anit inpat physics {Ahrbham and
Tleem 193

REFEREMCES

Abcatam, 7., asd Ther, T, Ir, 1530 unpubEshed resulin
Bakar, ™., and Kippenhahn, B. (068, A g, 7, 142, BGE
Choigiy, B, F. 1966, Ap F, 144, 003,
The { = LG, A g J., L8, 453
—_— . B0ES dbed, 144, 903,
e, [UEH, Wabure, 220, 143,

1070, B, dw. [Jald, p. 2T,
Then, L., Jr-, and Rood, K. {' IIDK' Nalure, ZE, 333,

1 - Rood, BT, Hicuee, B M., and S, 5 K. 1980, Naiues, 334, 1008,

Sazulige, A K. 1902, Ap 7., 155, 215,
Srpam, 5. E 1908, Ag 5., 156, 171

Iben & Huchra 1970




As were several papers from his grad
student days

“An Analysis of the Magnetic Field
of 53 Cam and its Implications for
the Decentered Dipole Rotator
Model”’, Huchra 1972

UBV PHOTOMETRY OF SELECTED Ap STARS

JOHN HUCHRA AND 5. F. WILLNER
Hale Observatories, Camegie Institution of Washington, California Institute of Technology
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He worked extensively on extragalactic
star clusters with Jean Brodie & others

GALAXY
BULGE
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Huchra & Brodie (87): some
of the first spectroscopy of
globulars outside the LG

KINEMATICS OF THE M31 GLOBULAR CLUSTER SYSTEM!

J. P. HUCHRA
Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge,

MA, 02138

“The M31 globular cluster system is like the
Milky Way system only more s0."

Huchra 93

Barmby & Huchra 01




Brodie & Huchra calibrated GC spectroscopic
metallicity & found that mean GCS
metallicity correlates with galaxy luminosity

Brodie & Huchra 90 Brodie & Huchra 91




Early papers with Jean Brodie have
some classic Huchra-isms

mecnd and & “poinl’ mdadurement, & conservative esimate of
the uncerisinmy im our mass evtimaie dise 1o pnorance of the
mean cluster orttal ecceninciises is a facior of 2

By definrtion) we suggest increasmg both the sample size
and radeal range of messured cluasters 10 Soiive & profeer pro-

jecied disperuon profile for the clusler sysicm .
- Huchra & Brodie 87

with petting the spectrograph putl back topether for the
" 1 e . [ P
Trmchaen for usefal discussons. We would also ke o thank
the hime allkcaivn commutter for pymg vs ime m Janeamy
Huchra & 1o ohserve MET bocause the February, March, and Apnl dark
Brodie 84 rund were all dlowded ol




John also worked on galaxy groups,
clusters and superclusters

cz (km/s)
Zabludoff, Huchra & Geller 90




Significant work included the “friends
of friends” algorithm and the
distribution of nearby rich clusters

Nearby rich
clusters in
supergalactic
coordinates:
Postman, Huchra
& Geller 92

Huchra & Geller 82




John catalogued Seyfert galaxies, anchored

reverberation mapping, and took the first
spectrum of an “optically dull” AGN
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His “From Stars to Galaxies” conference

summary (1996) has some funnies
STARS GALARIES
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Figure 2.  Approximate fractional distributions of a selected popula-
tion of astronomers.

| would like to end with some more personal observations of this workshop.
In particular, during the meeting, | was able to find the time to do a small
piece of research, both observational and theoretical, on population synthesis.
The observations were made over a 5 day period using a matched pair of 1-
cm optical collectors carmied in a binocular frame. The data were reduced via
microwave link on a Sparc 5 loaded with the latest ApJ, AkAand AJ, as well as
the complete works of Freud and Jung (to enable analysis of both normal and
abnormal systems).



And some more serious wisdom

. “Be careful about forests and trees!

. Remember the main goal is to learn about
cosmology..

. ..Then the secondary goal is to understand
individual objects.

. Use the right tools!

. Beware statistics...nothing is ever normally
distributed.

. Beware selection effects

I”

Huchra, J., 1996 in From Stars to Galaxies, ASP Conf Ser 98, 597




“You can observe a lot just by watching”
— Yogi Berra or John Huchra?




Thanks to

J. Brodie, M.Elvis, E. Henneken, J. Landstreet,
M. Postman

And of course John!

S. Courteau




