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16694 - Confirming thefirst outbursting AM CVnin aglobular cluster

Cycle: 29, Proposal Category: GO
(UV Initiative)
(Availability Mode: SUPPORTED)
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VISITS

Visit |Targetsused in Visit Configurationsused in Visit Orbits Used|Last Orbit Planner Run OP Current
with Visit?

01 |(2) AM1-SHIFTED-2 ACS/SBC 2 05-Nov-2021 09:00:57.0 yes

02 |(2) AM1-SHIFTED-2 ACS/SBC 2 05-Nov-2021 09:01:00.0 yes

03 |(2) AM1-SHIFTED-2 ACS/SBC 2 05-Nov-2021 09:01:02.0 yes

04 |(2) AM1-SHIFTED-2 ACS/SBC 2 05-Nov-2021 09:01:04.0 yes

8 Tota Orbits Used

ABSTRACT

AM CVns are double white dwarf binaries with orbital periods ~5-65 mins. They have been predicted to exist in large amounts in globular clusters
due to stellar interactions, but while binaries harboring neutron stars and even black holes have been previously identified, no single AM CVn has
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Proposal 16694 (STScl Edit Number: 0, Created: Friday, November 5, 2021 at 8:01:05 AM Eastern Standard Time) - Overview

ever been confirmed to reside in any Galactic globular cluster. We propose to use 8 HST orbits to obtain FUV photometry and determine the sub-
hour orbital period of arecently detected, He-rich, accreting binary in the globular cluster 47 Tuc. The system has multiwavelength characteristics
that match well those expected for AM CVns. The confirmation of a sub-hour period, as expected for AM CVns, has profound implications for the
dynamical evolution of globular clusters and whether they might be factories of SN laand ultracompact binaries that emit gravitational waves.

OBSERVING DESCRIPTION

For this program we are using imaging with ACS/SBC in the FUV filter F140LP to look for periodicities. We are pointing the center of the detector
towards a region shifted from AM1 (the target of interest) for 2 reasons: 1) reduce the effects of dark currentsin the FUV, which are worst at the
center of the detector, 2) maximize the usage of HST by obtaining infomation of many other starsin the cluster that harbor stellar remnants. Note that
AM1 isaways within the FOV.

We are considering only 2 orbits per visit to reduce the effects of temperature and dark currents on the detector. Giving the cooling that the detector
needs to obtain optimal images, scheduling visits contiguously is not suggested. However, we suggest to schedule at least 2 visits within the same day
and/or consecutive days after the first observation. Thisisto optimize the search for coherent periodicity in the binary AM1, which isthe aim of the
program. If possible to schedule the observationsin the CVZ that would further benefit the program.

We are not considering acquisition images previous to the science images, because we were informed that ACS/SBC does not require those.



Proposal 16694 - Visit 01 - Confirming the first outbursting AM CVn in a globular cluster

Proposal 16694, Visit 01, implementation Fri Nov 05 13:01:05 GMT 2021
5 Diagnostic Status: No Diagnostics
> | Scientific Instruments: ACS/SBC
&ecial Rgui rements: ORIENT 285D TO 45 D: ORIENT 213D TO 240 D: ORIENT 100D TO 115D
" # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
o @ AMZ1-SHIFTED-2 RA: 00 23 59.4376 (5.9976567d) V=233 Reference Frame: ICRS
g Dec: -72 04 52.38 (-72.08122d)
= Equinox: J2000
8 Comments: pointing fallsin a white part of the image, so the magnitude provided hereisjust to avoid a systemerror.
X |Category=STELLAR CLUSTER
LL |Description=[ ACCRETION DISK, GLOBULAR CLUSTER]
Extended=NO




Proposal 16694 - Visit 01 - Confirming the first outbursting AM CVn in a globular cluster

Exposures

# I(_Ea'lk'J(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (1528386) (2) AM1-SHIFTED- ACS/SBC, ACCUM, SBC F140LP 123 Secs X 38 (4714 Secs)
2 [==>123.0 Secs (Copy 1)]
[==>123.0 Secs (Copy 2)]
==>123.0 Secs (Copy 3)]
[==>123.0 Secs (Copy 4)]
[==>123.0 Secs (Copy 5)]
[==>123.0 Secs (Copy 6)]
[==>123.0 Secs (Copy 7)]
[==>123.0 Secs (Copy 8)]
[==>123.0 Secs (Copy 9)]
[==>123.0 Secs (Copy 10)] [1

[==>123.0 Secs (Copy 11)]

==>123.0 Secs (Copy 12)]

[==>123.0 Secs (Copy 13)]

[==>123.0 Secs (Copy 14)]

[==>123.0 Secs (Copy 15)]

[==>124.0 Secs (Copy 16)]

[==>124.0 Secs (Copy 17)]

==>124.0 Secs (Copy 18)]

[==>124.0 Secs (Copy 19)]

[==>125.0 Secs (Copy 20)]

[==>125.0 Secs (Copy 21)]

==>1250 Secs (Copy 22)]

[==>125.0 Secs (Copy 23)]

[==>125.0 Secs (Copy 24)]

[==>125.0 Secs (Copy 25)]

[==>125.0 Secs (Copy 26)]

==>125.0 Secs (Copy 27)]

[==>125.0 Secs (Copy 28)]

[==>125.0 Secs (Copy 29)] [2

==>125.0 Secs (Copy 30)]
[==>125.0 Secs (Copy 31)]
[==>125.0 Secs (Copy 32)]

==>125.0 Secs (Copy 33)]
[==>125.0 Secs (Copy 34)]
[==>125.0 Secs (Copy 35)]
[==>125.0 Secs (Copy 36)]
[==>124.0 Secs (Copy 37)]
[==>124.0 Secs (Copy 38)]




Proposal 16694 - Visit 01 - Confirming the first outbursting AM CVn in a globular cluster

Orbit Structure

Orbit 1

(€3] Exp. 1, copy 1
[€-3] Exp. 1, copy 2

3| Exp. 1, copy 3

(€3] Exp. 1, copy 4

(€3] Exp. 1, copy 5

(43| Exp. 1, copy 6

(€3] Exp. 1, copy 7

[€-3] Exp. 1, copy 8
[€-3] Exp. 1, copy 9

Server Version: 20210514

[+-3] Exp. 1, copy 10

[€-3] Exp. 1, copy 11

(€3] Exp. 1, copy 12

[+-3] Exp. 1, copy 13
(€3] Exp. 1, copy 14

[€-3] Exp. 1, copy 15

[+-3] Exp. 1, copy 16

[+-3] Exp. 1, copy 17

[€-3] Exp. 1, copy 18

[+-3] Exp. 1, copy 19

Unused Orbital Visibility = (

G5 Acg tation
[ | | - | - | -I I- | | | | | |
1 1 Iml || Ilml 11 Ilml 11 ;y]ml 11 Izml | | Iaml | | Ia_ml | | I‘ml | | I‘ﬂml | | Iﬂ]ml | | Iﬁml | | Iﬂnll 1u




Proposal 16694 - Visit 01 - Confirming the first outbursting AM CVn in a globular cluster

Orbit 2 Server Version: 20210514
G5 Reacqg

[€-3] Exp. 1, copy 20

(€3] Exp. 1, copy 21

[€3] Exp. 1, copy 22

[¢3] Exp. 1, copy 23

[€3] Exp. 1, copy 24

[+¥] Exp. |, copy 25

[+¥] Exp. |, copy 26

(€3] Exp. |, copy 27

(€3] Exp. |, copy 28

[€3] Exp. 1, copy 29

[€-3] Exp. 1, copy 30

[¢-3] Exp. 1, copy 31

(€3] Exp. 1, copy 32

[€-3] Exp. 1, copy 33

[€-3] Exp. 1, copy 34

3| Exp. 1, copy 35
€3] Exp. 1, copy 36
[€-3] Exp. 1, copy 37

1] 500 100 1504 Ll 2500 3000 3500 4000 4500 S0 5500 G000 sex




Proposal 16694 - Visit 02 - Confirming the first outbursting AM CVn in a globular cluster

Proposal 16694, Visit 02, implementation Fri Nov 05 13:01:05 GMT 2021
5 Diagnostic Status: No Diagnostics
> | Scientific Instruments: ACS/SBC
&ecial Rgui rements: ORIENT 285D TO 45 D: ORIENT 213D TO 240 D: ORIENT 100D TO 115D
" # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
o @ AMZ1-SHIFTED-2 RA: 00 23 59.4376 (5.9976567d) V=233 Reference Frame: ICRS
g Dec: -72 04 52.38 (-72.08122d)
= Equinox: J2000
8 Comments: pointing fallsin a white part of the image, so the magnitude provided hereisjust to avoid a systemerror.
X |Category=STELLAR CLUSTER
LL |Description=[ ACCRETION DISK, GLOBULAR CLUSTER]
Extended=NO




Proposal 16694 - Visit 02 - Confirming the first outbursting AM CVn in a globular cluster

Exposures

# I(_Ea'lk'J(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (1528386) (2) AM1-SHIFTED- ACS/SBC, ACCUM, SBC F140LP 123 Secs X 38 (4714 Secs)
2 [==>123.0 Secs (Copy 1)]
[==>123.0 Secs (Copy 2)]
==>123.0 Secs (Copy 3)]
[==>123.0 Secs (Copy 4)]
[==>123.0 Secs (Copy 5)]
[==>123.0 Secs (Copy 6)]
[==>123.0 Secs (Copy 7)]
[==>123.0 Secs (Copy 8)]
[==>123.0 Secs (Copy 9)]
[==>123.0 Secs (Copy 10)] [1

[==>123.0 Secs (Copy 11)]

==>123.0 Secs (Copy 12)]

[==>123.0 Secs (Copy 13)]

[==>123.0 Secs (Copy 14)]

[==>123.0 Secs (Copy 15)]

[==>124.0 Secs (Copy 16)]

[==>124.0 Secs (Copy 17)]

==>124.0 Secs (Copy 18)]

[==>124.0 Secs (Copy 19)]

[==>125.0 Secs (Copy 20)]

[==>125.0 Secs (Copy 21)]

==>1250 Secs (Copy 22)]

[==>125.0 Secs (Copy 23)]

[==>125.0 Secs (Copy 24)]

[==>125.0 Secs (Copy 25)]

[==>125.0 Secs (Copy 26)]

==>125.0 Secs (Copy 27)]

[==>125.0 Secs (Copy 28)]

[==>125.0 Secs (Copy 29)] [2

==>125.0 Secs (Copy 30)]
[==>125.0 Secs (Copy 31)]
[==>125.0 Secs (Copy 32)]

==>125.0 Secs (Copy 33)]
[==>125.0 Secs (Copy 34)]
[==>125.0 Secs (Copy 35)]
[==>125.0 Secs (Copy 36)]
[==>124.0 Secs (Copy 37)]
[==>124.0 Secs (Copy 38)]




Proposal 16694 - Visit 02 - Confirming the first outbursting AM CVn in a globular cluster

Orbit Structure

Orbit 1

(€3] Exp. 1, copy 1
[€-3] Exp. 1, copy 2

3| Exp. 1, copy 3

(€3] Exp. 1, copy 4

(€3] Exp. 1, copy 5

(43| Exp. 1, copy 6

(€3] Exp. 1, copy 7

[€-3] Exp. 1, copy 8
[€-3] Exp. 1, copy 9

Server Version: 20210514

[+-3] Exp. 1, copy 10

[€-3] Exp. 1, copy 11

(€3] Exp. 1, copy 12

[+-3] Exp. 1, copy 13
(€3] Exp. 1, copy 14

[€-3] Exp. 1, copy 15
[+-3] Exp. 1, copy 16
[+-3] Exp. 1, copy 17
[€-3] Exp. 1, copy 18
[+-3] Exp. 1, copy 19
Owcoultation
nused Orbital Yisibality = 0

G5 Acg
| | I- | - | -I I- | | | | | |
11 1 Iml 11 Ilml 1 1 Ilml 1 1 ;y]ml 1 1 Izml 11 Iaml 11 Ia_ml 11 I‘ml 11 I‘ﬂml 11 Iﬂ]ml 11 Iﬁml 11 Iﬂnll 1u




Proposal 16694 - Visit 02 - Confirming the first outbursting AM CVn in a globular cluster

Orbit 2 Server Version: 20210514
G5 Reacqg

[€-3] Exp. 1, copy 20

(€3] Exp. 1, copy 21

[€3] Exp. 1, copy 22

[¢3] Exp. 1, copy 23

[€3] Exp. 1, copy 24

[+¥] Exp. |, copy 25

[+¥] Exp. |, copy 26

(€3] Exp. |, copy 27

(€3] Exp. |, copy 28

[€3] Exp. 1, copy 29

[€-3] Exp. 1, copy 30

[¢-3] Exp. 1, copy 31

(€3] Exp. 1, copy 32

[€-3] Exp. 1, copy 33

[€-3] Exp. 1, copy 34

3| Exp. 1, copy 35
€3] Exp. 1, copy 36
[€-3] Exp. 1, copy 37

1] 500 100 1504 Ll 2500 3000 3500 4000 4500 S0 5500 G000 sex
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Proposal 16694 - Visit 03 - Confirming the first outbursting AM CVn in a globular cluster

Proposal 16694, Visit 03, implementation Fri Nov 05 13:01:06 GMT 2021
5 Diagnostic Status: No Diagnostics
> | Scientific Instruments: ACS/SBC
&ecial Rgui rements: ORIENT 285D TO 45 D: ORIENT 213D TO 240 D: ORIENT 100D TO 115D
" # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
o @ AMZ1-SHIFTED-2 RA: 00 23 59.4376 (5.9976567d) V=233 Reference Frame: ICRS
g Dec: -72 04 52.38 (-72.08122d)
= Equinox: J2000
8 Comments: pointing fallsin a white part of the image, so the magnitude provided hereisjust to avoid a systemerror.
X |Category=STELLAR CLUSTER
LL |Description=[ ACCRETION DISK, GLOBULAR CLUSTER]
Extended=NO
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Proposal 16694 - Visit 03 - Confirming the first outbursting AM CVn in a globular cluster

Exposures

# I(_Ea'lk'J(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (1528386) (2) AM1-SHIFTED- ACS/SBC, ACCUM, SBC F140LP 123 Secs X 38 (4714 Secs)
2 [==>123.0 Secs (Copy 1)]
[==>123.0 Secs (Copy 2)]
==>123.0 Secs (Copy 3)]
[==>123.0 Secs (Copy 4)]
[==>123.0 Secs (Copy 5)]
[==>123.0 Secs (Copy 6)]
[==>123.0 Secs (Copy 7)]
[==>123.0 Secs (Copy 8)]
[==>123.0 Secs (Copy 9)]
[==>123.0 Secs (Copy 10)] [1

[==>123.0 Secs (Copy 11)]

==>123.0 Secs (Copy 12)]

[==>123.0 Secs (Copy 13)]

[==>123.0 Secs (Copy 14)]

[==>123.0 Secs (Copy 15)]

[==>124.0 Secs (Copy 16)]

[==>124.0 Secs (Copy 17)]

==>124.0 Secs (Copy 18)]

[==>124.0 Secs (Copy 19)]

[==>125.0 Secs (Copy 20)]

[==>125.0 Secs (Copy 21)]

==>1250 Secs (Copy 22)]

[==>125.0 Secs (Copy 23)]

[==>125.0 Secs (Copy 24)]

[==>125.0 Secs (Copy 25)]

[==>125.0 Secs (Copy 26)]

==>125.0 Secs (Copy 27)]

[==>125.0 Secs (Copy 28)]

[==>125.0 Secs (Copy 29)] [2

==>125.0 Secs (Copy 30)]
[==>125.0 Secs (Copy 31)]
[==>125.0 Secs (Copy 32)]

==>125.0 Secs (Copy 33)]
[==>125.0 Secs (Copy 34)]
[==>125.0 Secs (Copy 35)]
[==>125.0 Secs (Copy 36)]
[==>124.0 Secs (Copy 37)]
[==>124.0 Secs (Copy 38)]

12




Proposal 16694 - Visit 03 - Confirming the first outbursting AM CVn in a globular cluster

Orbit Structure

Orbit 1

(€3] Exp. 1, copy 1
[€-3] Exp. 1, copy 2

3| Exp. 1, copy 3

(€3] Exp. 1, copy 4

(€3] Exp. 1, copy 5

(43| Exp. 1, copy 6

(€3] Exp. 1, copy 7

[€-3] Exp. 1, copy 8
[€-3] Exp. 1, copy 9

Server Version: 20210514

[+-3] Exp. 1, copy 10

[€-3] Exp. 1, copy 11

(€3] Exp. 1, copy 12

[+-3] Exp. 1, copy 13
(€3] Exp. 1, copy 14

[€-3] Exp. 1, copy 15
[+-3] Exp. 1, copy 16
[+-3] Exp. 1, copy 17
[€-3] Exp. 1, copy 18
[+-3] Exp. 1, copy 19
Owcoultation
nused Orbital Yisibality = 0

GS Acg
;—{i%$11%114111111%$H |

I I I - I - I -I I- I I I I I I

11 1 Iml 1 1 Ilml [ Ilml [ ;H]ml [ Izml 1 1 Iaml 1 1 Ia_ml 1 1 I‘ml 1 1 I‘ﬂml 1 1 Iﬂ]ml 1 1 Iiml 1 1 Iﬂnll Iu
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Proposal 16694 - Visit 03 - Confirming the first outbursting AM CVn in a globular cluster

Orbit 2 Server Version: 20210514
G5 Reacqg

[€-3] Exp. 1, copy 20

(€3] Exp. 1, copy 21

[€3] Exp. 1, copy 22

[¢3] Exp. 1, copy 23

[€3] Exp. 1, copy 24

[+¥] Exp. |, copy 25

[+¥] Exp. |, copy 26

(€3] Exp. |, copy 27

(€3] Exp. |, copy 28

[€3] Exp. 1, copy 29

[€-3] Exp. 1, copy 30

[¢-3] Exp. 1, copy 31

(€3] Exp. 1, copy 32

[€-3] Exp. 1, copy 33

[€-3] Exp. 1, copy 34

3| Exp. 1, copy 35
€3] Exp. 1, copy 36
[€-3] Exp. 1, copy 37

1] 500 100 1504 Ll 2500 3000 3500 4000 4500 S0 5500 G000 sex
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Proposal 16694 - Visit 04 - Confirming the first outbursting AM CVn in a globular cluster

Proposal 16694, Visit 04, implementation Fri Nov 05 13:01:06 GMT 2021
5 Diagnostic Status: No Diagnostics
> | Scientific Instruments: ACS/SBC
&ecial Rgui rements: ORIENT 285D TO 45 D: ORIENT 213D TO 240 D: ORIENT 100D TO 115D
" # Name Target Coordinates Targ. Coord. Corrections Fluxes Miscellaneous
o @ AMZ1-SHIFTED-2 RA: 00 23 59.4376 (5.9976567d) V=233 Reference Frame: ICRS
g Dec: -72 04 52.38 (-72.08122d)
= Equinox: J2000
8 Comments: pointing fallsin a white part of the image, so the magnitude provided hereisjust to avoid a systemerror.
X |Category=STELLAR CLUSTER
LL |Description=[ ACCRETION DISK, GLOBULAR CLUSTER]
Extended=NO
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Proposal 16694 - Visit 04 - Confirming the first outbursting AM CVn in a globular cluster

Exposures

# I(_Ea'lk'J(d: Run) Target Config,Mode,Aperture Spectral Els. Opt. Params. Special Regs. Groups Exp. Time (Total)/[Actual Dur.] Orbit
un
1 (1528386) (2) AM1-SHIFTED- ACS/SBC, ACCUM, SBC F140LP 123 Secs X 38 (4714 Secs)
2 [==>123.0 Secs (Copy 1)]
[==>123.0 Secs (Copy 2)]
==>123.0 Secs (Copy 3)]
[==>123.0 Secs (Copy 4)]
[==>123.0 Secs (Copy 5)]
[==>123.0 Secs (Copy 6)]
[==>123.0 Secs (Copy 7)]
[==>123.0 Secs (Copy 8)]
[==>123.0 Secs (Copy 9)]
[==>123.0 Secs (Copy 10)] [1

[==>123.0 Secs (Copy 11)]

==>123.0 Secs (Copy 12)]

[==>123.0 Secs (Copy 13)]

[==>123.0 Secs (Copy 14)]

[==>123.0 Secs (Copy 15)]

[==>124.0 Secs (Copy 16)]

[==>124.0 Secs (Copy 17)]

==>124.0 Secs (Copy 18)]

[==>124.0 Secs (Copy 19)]

[==>125.0 Secs (Copy 20)]

[==>125.0 Secs (Copy 21)]

==>1250 Secs (Copy 22)]

[==>125.0 Secs (Copy 23)]

[==>125.0 Secs (Copy 24)]

[==>125.0 Secs (Copy 25)]

[==>125.0 Secs (Copy 26)]

==>125.0 Secs (Copy 27)]

[==>125.0 Secs (Copy 28)]

[==>125.0 Secs (Copy 29)] [2

==>125.0 Secs (Copy 30)]
[==>125.0 Secs (Copy 31)]
[==>125.0 Secs (Copy 32)]

==>125.0 Secs (Copy 33)]
[==>125.0 Secs (Copy 34)]
[==>125.0 Secs (Copy 35)]
[==>125.0 Secs (Copy 36)]
[==>124.0 Secs (Copy 37)]
[==>124.0 Secs (Copy 38)]
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Proposal 16694 - Visit 04 - Confirming the first outbursting AM CVn in a globular cluster

Orbit 1 Server Version: 20210514

(€3] Exp. 1, copy 1

[€-3] Exp. 1, copy 2

3| Exp. 1, copy 3

(€3] Exp. 1, copy 4

(€3] Exp. 1, copy 5

(43| Exp. 1, copy 6

(€3] Exp. 1, copy 7

[€-3] Exp. 1, copy 8

[€-3] Exp. 1, copy 9

[+-3] Exp. 1, copy 10

[€-3] Exp. 1, copy 11

(€3] Exp. 1, copy 12

[+-3] Exp. 1, copy 13

(€3] Exp. 1, copy 14

[€-3] Exp. 1, copy 15

[+-3] Exp. 1, copy 16

[+-3] Exp. 1, copy 17

[€-3] Exp. 1, copy 18

[+-3] Exp. 1, copy 19

Owcoultation
nused Orbital Yisibality = 0

Orbit Structure

G5 Acg
| | I- | - | -I I- | | | | | |
n 11 1 Iml 11 Ilml 1 1 Ilml 1 1 ;y]ml 1 1 Izml 11 Iaml 11 Ia_ml 11 I‘ml 11 I‘ﬂml 11 Iﬂ]ml 11 Iﬁml 11 Iﬂnll 1u
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Proposal 16694 - Visit 04 - Confirming the first outbursting AM CVn in a globular cluster

Orbit 2 Server Version: 20210514
G5 Reacqg

[€-3] Exp. 1, copy 20

(€3] Exp. 1, copy 21

[€3] Exp. 1, copy 22

[¢3] Exp. 1, copy 23

[€3] Exp. 1, copy 24

[+¥] Exp. |, copy 25

[+¥] Exp. |, copy 26

(€3] Exp. |, copy 27

(€3] Exp. |, copy 28

[€3] Exp. 1, copy 29

[€-3] Exp. 1, copy 30

[¢-3] Exp. 1, copy 31

(€3] Exp. 1, copy 32

[€-3] Exp. 1, copy 33

[€-3] Exp. 1, copy 34

3| Exp. 1, copy 35
€3] Exp. 1, copy 36
[€-3] Exp. 1, copy 37

1] 500 100 1504 Ll 2500 3000 3500 4000 4500 S0 5500 G000 sex
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