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https://ned.ipac.caltech.edu/level5/Charlton/Charlton1 _1.html

Situado a solo 690 millones de anos después del Big Bang, este cuasar (conocido técnicamente

como ULAS J134208.10+0928368.61) tiene 800 millones de masas solares

Crédito: Robin Dienel / Carnegie Institution for Science. 4
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e DESI Y1-0.0: Spectra with Lva only, in multiple exposures. One exposure corre-
sponds to 1000 s {or one observation).

e DESI Y1-0.2-BAL: Spectra with Lyea., Lv3, and BAL. in multiple exposures.

QS0 synthetic spectra sample: 116750 (1.8 <2< 5.8)

Number of BAL-QSO: 18555 (16%) Guo & Martini 2019

Garcia et al. 2025 -arXiv:2304.05855



Mock 916 pixel 0 -hack-

A [A]

N-CIV=5

20) - , l
— BAL-QSO bands B ' '
— Masked BAL bands B | I
o | |
|b l(] = | |
|
— 0 _w
l T T T T T T T T T
T
\|: 20 - : :
o | |
n | |
) Yol | |
.;3 10) | |
b |
- |
o 0- ! !
e T T T T T T T T T
ﬁ
g1 | |
—
BAL 1183 | |
| |
1.0
|
0.5 I
|
|
0.0 T T T T T T 1 T . T T
36040 38040 4000 4200 44N 4600 480 S 0200

2A—l]

cm

Flux [107'7 erg s

Mock 1246 pixel 0 -hack-

20) 4 | ,
— BA L-QS() bands B i |
— Masked BAL bands B I I
| |
1) | |
| |
U -—___-,W
T T T T T T T T T
20 - l |
| |
| |
: | |
1) | |
| |
|
U o] | |
T T T T T T T T T
1.5 i I
BAL 1537 | |
| |
1.0
|
|
0.5 - I I
| |
| |
0.0 T T T T T T l T 1 T T
3600 38040 AN 4200 4400 4600 48040 S 22040

A [A]

N-CIV=16




15l DARK ENERGY . : 1 Qf
SPECTROSCOPIC i Mock DESI Y1 at z = 1.808
e Mwnug” i INSTRUMENT 1 === (riginal spectrum - B band
U.S. Department of Energy Office of Science = Masked BAL - B band
3
o~
| 2 -

0

0 1 1 1 1 1 1 1
3500 3750 4000 4250 4500 4750 2000 5250 5500

Garcia et al. 2025 -arXiv:2304305855



DARK ENERGY

|| SPECTROSCOPIC Mock DESI Y1 at z = 2.315
_k 3 INSTRUMENT 20
o orvwrag ) | | === QOriginal spectrum - B band
U.S. Department of Energy Office of Science 7 | NSRS BAT - B Bind
10 -
©
1 ‘ Ill' i
o wt Il
T4
s o QT
" A o~
Loy 307
Ty 29
o I =
an
|
= 05
o
E =] I 1 T T T

3500 3750 4000 4250 4500 4750 2000 5250 5500

Garcia et al. 2025 -arXiv:2304.05855



L L N IWwadils NE

\ Qidoos av“75$£

DARK ENERGY
SPECTROSCOPIC
INSTRUMENT

U.S. Department of Energy Office of Science

5625 5948 7435 7740

y ©
9950 A

Mock DESI Y1 at > =3.0997689

1
== Original BAL - Blue channel
ag ] = Masked BAL - Blue channel
== Masked BAL - Red channel
| 20 -
o
{1
() -
| | | | | 1 |
== 1)
v
l
1 !
o 2 -
=
= 01
o
é -2 I | | | | | !
3000 UL 4500 S SHELLL GO0 GOl 7000

A [A]
Garcia et al. 2025 -arXiv:2304:05855



|1 DARK ENERGY
[ | SPECTROSCOPIC

| INSTRUN Estimated redshift by Redrock z_

109
— BAL-QSOs vs. no-BALs
— Masked BALs vs. no-BALSs
10°
104 AI()[V = )
£
=
175
>~
2108
o
3
= 102
10! '.r ”‘i | | I
. } |]| [1 1]

—0.04 —0.03 —0.02 —0.01 0.00 0.01 0.02 0.03 0.04 1

Zrr = ZrrinoBAL Garcia et al. 2023 - arXiv:2504,05855



il DARK ENERGY

| SPECTROSCOPIC AbSOl’PtiOH lndex (Al

INSTRUMENT

CIV)

N ZwWwndils N

B

U.S. Department of Energy Office of Science

0
() PO 1 J; (";) C (v)dv
25000 .

0.100
e BAL-QSOs vs. Lya only s 10
e Masked BALs vs. Lya only o BAL-QSOs vs. no-BALSs
0.075
SBO:Randomi: o Masked BALs vs. no-BALSs
SRD Systematic : ]
0.050 o | = —f—tt ] &
o e 50th percentile
. —
x4 0025 ‘ B
3 W =
t\;: 0.000 - ‘33
- ;! i nA
& cnmn e N R J \ 7 \’/\. % i ,/A
3 I PN R 4 L . { % X
—0.050 : = 2 4/ '\ P~eo® 1/ Y \
- b SO s o Yol i b R TR S S | Ne—e % \ d PN VAN
o W e’ s .’,:..; b ....-o.‘ . s ‘.:. N i e \--' .‘s:*. '{ \
~0.075 . == TR B . - 0 \
. 6 : .
~0.100, e T g T e 0 2000 4000 6000 3000 10000
Alcrvy AICIV

Garcia et al. 2025 -arXiv:2304.05855



—~ - - AT ¢ ..-.
,‘\:“' " Y. ",‘ [‘"‘;
|1 DARK ENERGY
) - e ] '
B, ¥ % X
A ~“'} v 17 !,t‘. | “
'.o 2 £ ) ¥ \-a
o s - s SPECTROSCOPIC
‘.' u
[} Y
Ul ’-."; :

o INSTRUMENT

“Wrong/Poor” fits
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e good fit: difference in redshift below a threshold (compared with
the true redshift z,,.1yo) and ZWARNING = 0 (good),

e failed fit: difference in redshift above a given threshold (com-
pared with the true redshift z,.,..1 y o) and ZWARNING = O (catastrophic
failures; failed),

o missed opportunities: difference in redshift below a thresh-
old (compared with the true redshift z,,.1,,) and ZWARNING # 0
(missed),

e Jost: difference in redshift above a threshold (compared with the
true redshift z,,.1 v o) and ZWARNING # O (lost).
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Distribution with different exposures

Number of Exposures | 1000 s | 2000 s | 3000 s | 4000 s
Tracer QSOs 41366 0 0 0
Lya QSOs 33371 | 16935 | 11372 | 13706
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. Broad absorption line (BAL) features are present in 15-20% of all quasars, and these features can
Introduce systematic redshift errors, and in extreme cases produce misclassifications.

. Our synthetic quasar spectra match the signal-to-noise ratio and redshift distributions of the first
year of DESI observations, and include the same synthetic quasar spectra both with and without

BAL features.

. We demonstrate that masking the locations of the BAL features decreases the redshift errors by
about 1% and reduces the number of catastrophic redshift errors by about 80%.

. We conclude that identifying and masking BAL troughs should be a standard part of the redshift
determination step for DESI and other large-scale spectroscopic surveys of quasars.
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