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The current state of high-z spectroscopy

* Hundreds of photometric candidates at z > 5 from
CANDELS, HUDF, BoRG, etc.
« But relatively few spectroscopic confirmations from Ly-a
or continuum breaks (a few 10s in MUSE)
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What's going on at high-z?

 Increasingly neutral IGM at
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Clll: the best thing since Ly-a?
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Clll: the best thing since Ly-a?

 Up to 10% of Ly-a but is not g
energetic enough to ionize i

Hydrogen

» Photoionization models =
“Easier” to interpret than Ly-a

; 0.6:— Ly_a
- Doublet (1907/1909 A) > WM

unambiguous redshift W

determination at high-resolution
1000 . )
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Physics with ClII and the rest-UV In

general
- Clll doublet sensitive to
electron density 2 T |
- Clll and Olll 1665 (or 5007) n
can constrain C/O abundance :
- These and other lines, like Hell | Hell ]
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- AGN diagnostics ozl WWMM
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MUSE probes these lines at 1.5 <z <4  Shapley+03
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MUSE spectroscopy

MUSE at the VLT
R~3000

4650-9300 A
1'x1" Integral Field Unit

MmMousQe

mMulti unit spectroscopic explorer

AO system should be
online from end of
2017




MUSE spectroscopy

- MUSE at the VLT
- R~3000 .
- 4650-9300 A p—

- 1’x1” Integral Field Unit |

36.0°
\

48.0°

Dec (J2000)

- ~20 hours in the HDFS "
(Bacon+15) woof

- Flux limit ~3x10-1° erg/
s/cm?
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MUSE spectroscopy

MUSE at the VLT
R~3000

4650-9300 A

1'x1" Integral Field Unit

(a wide-area IFU acts like a
MOS)

(J2000)

~20 hours in the HDFS ¢
(Bacon+195)

D
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MUSE spectroscopy

- MUSE at the VLT

- R~3000

- 4650-9300 A

- 1'’x1" Integral Field Unit

- 30+ hours in the UDF
(GTO; Bacon+17)

- ~20 hours in the HDFS
(Bacon+195)
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s/cm?
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(The full MUSE UDF Program)

MUSE UDF program has two components:
“Deep” (1x30 h) and “Mosaic” (9x10 h)
Matches footprint of deepest HST imaging
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17 Clll Emitters (> 3-0, > 1 A EW)
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Are the ClIl emitters intrinsically different?

» Compare e.g. SED-derived quantities (MAGPHYS — da Cunha+08)
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Are the ClIl emitters intrinsically different?

» Compare e.g. SED-derived quantities (MAGPHYS — da Cunha+08)
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Are the ClIl emitters intrinsically different?

« Compare e.g. SED-derived quantities (MAGPHYS — da Cunha+08)
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What controls the strength of CIII*?
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SF or AGN?

CllII alone cannot constrain the type of ionizing radiation
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- CllI alone cannot constrain the type of ionizing radiation
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- CllI alone cannot constrain the type of ionizing radiation
- MUSE has coverage of Hell, Olll, Silll...
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SF or AGN?

CllII alone cannot constrain the type of ionizing radiation
MUSE has coverage of Hell, Olll, Silll...
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MUSE+WFC3 in the UDF
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MUSE+WFC3 in the UDF
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Clll emitters have strong optical lines

Olll+HB (and Oll) for CllI emitters
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Clll emitters have strong optical lines

OllI+HB

(and Oll) for CllI emitters
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In progress: CIII-Olll from full UDF
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Conclusions

- Clll emitters are, on average, younger, more vigorously
star-forming, and bluer than non-ClIl emitters

- High-EW C Ill] (> 5 A) only occurs at masses < 1095 M,
and SFRs <10 Mg/yr

- Nearly all high-EW Olll emitters (> 250 A) at these
redshifts are Clll emitters



Bonus: why an IFU is important

MUSE UDF program has two components:
“Deep” (1x30 h) and “Mosaic” (9x10 h)
Matches footprint of deepest HST imaging
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Bonus: why an IFU is important

- No photometric preselection

- Bacon+17: At least 160 |
sources have MUSE redshifts |
and no counterpart in the |
Rafelski+15 catalog
- Many (> 70) are high-EW LAES!
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HST-undetected LAEs

MAXMAP

Michael Maseda
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HST-undetected LAEs
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Conclusions

- Clll emitters are, on average, younger, more vigorously
star-forming, and bluer than non-ClIl emitters

- High-EW C Ill] (> 5 A) only occurs at masses < 1095 M,
and SFRs <10 Mg/yr

- Nearly all high-EW Olll emitters (> 250 A) at these
redshifts are Clll emitters



