E:H/Jc"jﬂuﬁ ~ 31.’:

https://www.astr.tohoku.ac.jp/ hattori/us.tohoku.abc/

FAT ¢ WAL KPR H =

#77 : Harvard-Smithonian Center for Astrophysics
Space Telescope Science Institute

HE - 1ZRe D AR E M EE

FATERAH PR 2443 A 30 H

W #EARTEIR2-15.indd  16-1

D = - memslf

Vol.l
2012 SPRING

12.3.22 10:44:59 AE



L “sEEm —6—

Ny

D E CFHERF DEHIRR

COE. HRFHRESNREMRT S [ENERZNET 2EFHRAEHBABNARETOI S L] O—FREUT [N\—N—FKXRX
B E UISKERRFHE & OFEERILIC KSR REMESFORA] ZAF—bFB3ILCRYEULEZ, COEXOEEIRIZ
BT, CHSFH 25 FRARETON 2 FMIC, RIERFRFREAMABRLZERDS 4 AOEFMREZZELEN 1 FLLE,
KEN-—N—FRXE O\=N\=K - AIYVZ7VXREYE LS — (CfA)) EFHEEBRRZMZFR (STScl) ICRELET,
@ 4 ANld. BEHOBEARIEFORE—HTEET ZHEMARE CHLET, FHORELELORITHKHET,

FURIFSHD 6 FRIICHY I, WORFOEE. FHYA I/ ORERBRS EFEENDSTH
REDHOERHICKY ., FHHBMOKRTFZRAT I CETY . FHOKGNSP DTS 3K
BHICHBIRLBRENBOAERESYENET., ZOUT. hBORICELS 232}, TR
WBERFEHY A U ORERBE CHENEFTHRBOFHN YN, REEROHEZITEENT
UEWET, HTEHEILENED T RO)IBFAROFICHIRIBYENR DN, ZBEERKIC
EO>TEVWRL U, WENFHHABRORT ZCADMBRY I F IV ERABEZHATNE
T TO—DNRARHNOERE =25 —F A, FIZFHE. NODOHXTY, FHEDOEFR
HOZENE L. BEWWR—VEUT, FHABZRRKTZEOTSFZHATNEY, TAR
B, LFHAOFNGEAEE [HHY] OFAF—S ZHALFHEOEBEZRE S
ERHRDTREEN DD CEZHMY XU, B&E. RRARZOIHEENLS LI
MO [HHY] F—FZRAVEEFMNEFEMBEERF—LICMDYE UL, ZhH
BERIDCETY e COF—LDAYN—D—ANICHBEREOREREEDEANRAY
ALZHERTSEE Etxaluze BENVWR UL, BEOEITKETITHONIZERZET CIAD
Finkbeiner E£ EHEWR U, ®IE. $H 5K 30 FHIICTKENITS LIFZRNEER
AHEDOT - ZxIC MR THO TTFHEOER MBI ZEDZMRETT . HElE
[BHY ] EFRNEHENZR U FHEERDHHIRIOEFERZ—RHICTED L0
SEUICRY E U,

FEEE S H 11 HORHAKREKEE, Etxaluze BEHAETHEEE UT CIA THEZL
TWEURZ, BRER. BEZIFEZORAD Smith BECANZENTERVNEHEUE
FUR. CNZFEIFIC CIA ERAEE ORRRAORN—KRICKEY XU, BEZH
FTHBERUDENHBZENMTNYE U, COEXTIE. ZOHHDEFIRER
REZICTONDADOEZRY LIF, ZORRZRHEULLUET., ENDIE. ERIICHE
ZECHERMPEICEDDNTNCED, —HICHNIUTETCEF v AOEXRZ />
TWeEO. EFETNIERGTHALYENRNENMESNS C E[CHOTINDNEED.
DIDICHESNET . KENDIF CIA EFHEEFERFMEAMOI N —TNCOFEE
CBEUET, BROT2HNFICRURULEN. SHHERAD ESEOHARR CXRERO
RARBREOFBIFEHEROFFRZIYA ZDICBRARE L DICEZAET,

BRXMEE. AREHNUIAICE DA RICEZADNTHYILD TNBINTRNDEFEUR,
MENTEZEYESETNTIC, ENRERZHEDLBROME - AEEEOHEICENZRL
UFEWERNWET, EFMRBEOESAIR. KRZBNFETOP YEWRERICE S ESHE
UTFREW, ZNHARENREYEZOFRRZT VB RERREZR/ R LICRBIEE
BUTWET,

AL AR EMFROCETH - H8S
FHLHREH

ARnB S

[ S 2 5EREMIICTIITY % 2 ofik§-C.
FTHOFHAROEKAT#EZH S AP LTH BELEAISENIHENTY

eian&maﬁ
W #EAMEER2-15.indd 2-3 E ;

(. T

Harvard-Smithsonian Center for Astrophysics
(CfA) Participation
in the Tohoku Brain Circulation Program

This is an amazing time for research astronomy. Scientists today are probing very basic questions about our cosmic origins,
including how the first stars and galaxies began. We know that after the Big Bang, matter in the early universe condensed into

structures forming a giant web of filaments. Within these structures the first galaxies developed. But exactly how did the these

galaxies form, and how did they evolve-through collisions, star formation, and other processes? We know that a few billion
years after the Big Bang these young galaxies began makingstars at a rate perhaps ten times faster than today. Perhaps our

own Milky Way went through such a phase itself. The mechanisms at workremain mysterious. Star formation itself has many
unanswered questions, including understanding how many new stars are massive - and so end their lives as supernovas - and
how many are smaller stars like our Sun or even smaller. The process of forming new stars probably also produces planets
around them. Finally, all of the chemical elements of the universe - except for hydrogen and some helium that
were made in the Big Bang itself - were produced by nuclear fusion later on in stars. Hence star formation is a key

to everything that happens in the cosmos.

The Brain Circulation program between CfA and U. Tohoku involves researchers and students working on all
these important topics. At the CfA, six senior scientists and their students are working with U. Tohoku scientists
on understanding the very early days of the universe, the nature of galaxies in the young cosmos, and
how stars form today and how they formed back then. The goal of these various research projects is to

understand better the universe in which we live, and why it has the properties that we see.

The Brain Circulation program has two other important components. First are projects to develop new
technologies to probe these faint, distant regions with sensitive infrared and submillimeter detectors
and other instruments. Science always makes major advances with the use of improved technology,
and it is expected that these projects will ultimately contribute to advances in our understanding. The
second component is education. We hope to train some new graduate students with these research
programs, and help them become creative, independent astronomers. We also hope to explain to
younger students in school, to students in other areas of study, and to the general public at large what it

is that we are doing, and why it is so important.
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