Hubble Ultra Deep Field HST = ACS

= ~ A AT ; % » : e ’I s . S :
: : s ~— 3 . 3 7 - ' .‘ s
- < f " - - - o - - -
5 w3 7 - F = - - > i . - - \
- = i 5 = %
4 v K. - - 3 2 3 J
o - - . - =
n v N - s o =
~ o » -
' - - ' - & . -
ST 2 = Z - -
= \ -~ . -

.
Pj
N
O
2
9‘
Tl i
QY
i

'\<
o
‘\<1
Zi
(D -
B
(f)

- ' o - ; ,"-’ S5 & ? : o
. 2 i 2 -
< » PR . 2 oW -
. 2 |
v I’} = % - b &Y +’ . ~ -
s . - < Lw, % & :
< - 2 R S i :
R < .- 2 .
o« : =<3 N S s :
' = " : ‘ " P 7 - -
: i ]E Hormzﬁ/y S
= e el CESP SRR S
- AR .‘ 5 . : Sao E&l%/O, Bi"df{l/ : D-
SRS R wzz‘/y O Beﬂwﬂm‘v Qf?ﬂMA DMZO (ch Pﬁrz‘d) el
: .o" J - oz g BT . e ' '. .‘» - | -_ - : ) ! % ‘ A

NASA, ESA, S. Beckwith (STScl) and The HUDF Team STSCI-F’RCO4-O78



Hubble Ultra Deep Field

HST ACS

“firmly rootedsin’the cétymunity

Black Holes

48 Neutron Stars

1.4M
17 sun
- - Vela X—1
Her X-1
N 1U1538-52
5 Cen X-3
” LMC X-4
& SMC X-1
1004573 LMC X—1
B1855+09 LMC X-3
B1802-07 | —e—iCyg X-1
- J1713+07 : J1550-564
< . J1012+53 4U1543-47
» / ’ B1598+49(C) V4641 Sgr
o B1598+49(P) J1655-40
B2303+46(C) J0422+32
i B2303+46(P) A0620-00
B2127+11(C) N Mus 91
- B2127+11(P) N Oph 77
- B1534+12(C) : G2000+25
.y, B1534+12(P) V404 Cyg
,- = B1913+16(C) | J1118+480
B1913+16(P) ; r—o—a GRS1915+105

10

-
=

¥' Once upon a time the idea of a smgle mass Scale was

3 e Consistent withg. iMo gl

E1gure from‘
Clark et al..

A&A 392 “909 (2002)

‘./
é
-
-
.‘
'

NASA, ESA, S. Beckwith (STScl) and The HUDF Team

STScl-PRC0O4-07a



HST = ACS

-
-~

updated 21 February 2012

X—ray/Optical

binaries

=]
&
=
o
=
o
£
o
5

Hubble Ultra Deep Field

the ne.W,est-'

owevet,

-

s towards -

’

point

" evidence

-

1) wider tan

55

-

S

a7/

binaries

double
inary NEUtron star

double pulsar

'Of masse

y
-

Lattimer et al 201_2,
€ at '

iled by

-

a4
-

Sampfe (‘:(_)ﬁtp

~

labl

- .
=aval

.
-

white dwarf—
neutron star

ms pulsar

i 47 Tuc

—— T OO0 O O ——— T — NN ——
=N HERSMS O™

.SI

org,/

ollapse.

1rCO

/.

()
°
-~

p:/
NnSIMMasses

htt

-

main sequence—
neutron star binaries

e
»

STScl-PRC0O4-07a




Hubble Ultra Deep Field HST- ACS

-

Bayesmn zrnalyms (Valentlm Rangel & Horvath MNRAS 414 ~
1427 2011) pomts out ‘That o ohe mass scale is unhkely, the el
dIsttlbutlon JS more com_plex W1th1.n a double gauss.lan scenarlo, ;

two masses are present : 1 37 andJ 73 M

.. A Siel Ry

Is the ﬁlgh Value relate.d to the s1ze of the Fe core'-’ (]ump @ 18 Mo)
- Are some of them. born as §uch massgre 9 e g e

- - -

Accfetlon sole 1mp0rtant° Stay tuned Al WEG.
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Diemorest et.al 2010: 3N wigh M~ 2 M, measuring the Shgpiro delay
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*1982: Backer et al ‘d1s'Cove$ed the ﬁrst member af the ;m‘
.pulsar class ‘RECYCLED BY ACCRETIOND ‘

». 1988: Fruchter ‘,St'lnebrlhg & Taylor (Nature 333 237, 1988) found

an e@ipsing pulsar with a very low mass companlon the
| hypothe31s of ~ab1at1on w1nd qu1ckly fﬁllows s
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Taurts and Savonije {1773) mﬁ;ﬁun models |
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PSR ]J 719 74)3? (Balles et al., Smence 333 1717 2011)
Ext@mely low mass eompanlon yet hlgh mean: dens1ty
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‘In’ general ‘hnd‘ﬁpgular momentum 1s. lost »
from the system Thefexact valué of l is ot critical
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(R1tter A&A 202, 93, 1988)
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All three effects 1ncorp0rated into an adaptatlve Henyey .
code, solvmg s1rf1u1fane6“u,sly structure and orbital evoltition
(Benvenuto"’& De Vitdy 2003 De V1t0 & Benvenuto, 2012)
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If JIB is too small mass transfer W'ould be > age unlversq,

If MBS too h1gh mass transﬁ& is unstable _(Podsracy)wsh et al)
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Started calculations right a'fter the NS format1on |
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Hubble At slightly larger initial kel
R : PSR J1719-1438 periods, the secondary [

detaches at high mass
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PSR J1719-1438
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| nPSR ]1311 3430 slmllar.but VERY hydrogen free. S
— Romam et al. Ap]LettZOlZ

'\Vhen" the donor Star e
becomes fully convectlve, :
‘ @ M,=0.053Mg . -~ c i L
‘ the central abundance can be
-zerd'(pure He star)

prov1ded P, > 0:86-d

It 'P is shorter, it sti]j. 22
‘produces a “black w1dow
but hyd-rogen 1s0resent

—_
@)
%

—_

O
|

(]

—_
)
&

O
O
a
©
ge
=
-
Q
©
o
)
Q0
9)
&~
ge;
>
.

| —
o
&

-

(BenvenutoJ')e Vito & Horvath

MNRAS Letters, in the press)”,
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o The ongmal “blac'k V\a’dow” PSR I957+20 new nesults
(van Kerkvn]k Bretb’n & Kulkarm Ap] 728 95 2011)
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Mpgr/ M = 70 (through speCtral 11nes, radlal.velocuty)
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'l“Romanl et al. (Ap] 760 £36, 2012) found thtec h‘i’gh values
for the neutrep star in P§R]1311 -3430, depe:ndmg on the
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Self-consistent calculations of the PSR-J1311-3480 system -
. * . require such h}gh-valu-es to reach the observed states

~ . 4 -

Calculatlo‘ﬁs for several Values of the 1n1t1a1 perlod" -
and fixed accretlon effi(:1ency [3 of 50% AR e £
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Conclusmns Bt o e '}._;'
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* Ultra- compad& “black WrdoW” pulsar systems result S
1 . X

from & brfurcauon in parameter space, 1 this -

§ense they are a Bew: evolutionary path Hydrogen free
compmlons result front Very t1ght 1n1t1aI cond1t1ons <

-

* The role of Wlnds+1rradtat10n 1str-uc1a]. RLOF alone
would not preduce anyt.hlng llke PSR Jl719-1438. Tt
PSR ]1311 -3430 The, full parameter space needs exploratlon
but we can state that PSR masses emergmg are cons1stently

Verylarge ,f: T R n e i
o 5 : --. - -l : -~ sy . 3
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4 ’We have results for tHe orlgmal black w1dow,}ust the rad1u'

comes oyt wrong, but the opa01t1es were e/trapolated and it
should not be'a surprise,umeanwhilé permd mass ratlo,DK

NASA, ESA, S. Beckwith (STScl) and The HUDF Team STScl-PRC0O4-07a




