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Introduction of ANITA anomaly

interferometric Not to scale,

payload angles don't
G"‘? reflect reality
s “f‘

4.". ’ TABLE I: ANITA-1,-Il anomalous upward air showers.

event, flight| 3985267, ANITA-1 15717147, ANITA-II
e date, time | 2006-12-28,00:33:20UTC [2014-12-20,08:33:22.5UTC
Lat, Lon'!)|  -826559,17.2842 -81.39856, 129.01626
Altitude 2.56 km 2.75km
___________ P Lce depth 353 km 3.22km
' Ice o ey Bl Az, |-274403°159.62£0.7°| =35.0+£0.3°,61.41 £0.7°
RA, Dec'? | 282.14064,+20.33043 | 50.78203, +38.65498
The ANITA detection concepts, figure from Cosmin Deaconu Eshﬁler 0604 EeV Uﬁﬁtgi EeV

! Latitude, Longitude of the estimated ground position of the event.
2 Sky coordinates projected from event arrival angles at ANITA.

> For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088
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The ANITA detection concepts, figure from Cosmin Deaconu

Properties of the anomalous upward events

1.Large Elevation Angle, going upwards.

2.No Polarity Reverse Relative to Geomagnetic Field.
3.Both have large energy~0.5EeV

4.Both interpreted as tau events by ANITA

TABLE I: ANITA-1,-Il anomalous upward air showers.

event, flight 3985267, ANITA-I (5717147, ANITA-III
date, time | 2006-12-28,00:33:20UTC |2014-12-20,08:33:22.5UTC
Lat., Lon.! -§2.6539, 17.2642 -61.39836, 129.01626
Altitude 2.56 km 2.75km
[ce depth 3.53km 3.22km
El,Az. |-274403°159.62£0.7°| -35.0£0.3°,61.41 £0.7°
RA, Dec'? | 282.14064, 2033043 50.78203, +38.65498
g 0.6+04 EeV 056103 Eev

! Latitude, Longitude of the estimated ground position of the event.
2 Sky coordinates projected from event arrival angles at ANITA.

> For upward shower initiation at or near ice surface.

Table from ANITA, 1803.05088
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The ANITA detection concepts, figure from Cosmin Deaconu

Properties of the anomalous upward events

1.Large Elevation Angle, going upwards.

2.No Polarity Reverse Relative to Geomagnetic Field.
3.Both have large energy~0.5EeV

4.Both interpreted as tau events by ANITA

TABLE I: ANITA-1,-Il anomalous upward air showers.

event, flight| 3985267, ANITA-1 15717147, ANITA-I
date, time | 2006-12-28,00:33:20UTC |2014-12-20,08:33:22.5UTC
Lat, Lon! | -82.6559, 17.2842 8139856, 129.01626
Altitude 2.56 km 2.75km
lcedepth | 3.53km - 322km
El, Az [-274403°/159.62407°| ~35.040.3°,61.41 £0.7°
RA, Dec? | 282.14064,+2033043 | 5078203, +38.65498
g 0.6+04 EeV 056103 Eev

! Latitude, Longitude of the estimated ground position of the event.
2 Sky coordinates projected from event arrival angles at ANITA.

> For upward shower initiation at or near ice surface.

Table from ANITA, 1803.05088
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Introduction of ANITA anomaly

interferometric Not to scale,

payload , angles don't
F,M reflect reality
PR,

g-h? TABLE I: ANITA-1,-Il anomalous upward air showers.
’.ﬂ” [Hawaii
event, flight| 3985267, ANITA-I [ST17147, ANITA-III
ected UHECR o date, ttme | 2006-12-28,00:33:20UTC |2014-12-20,08:33:22. 5UTC
7 Ll 826559, 172842 | -8139856, 12901626
Al Altitude 2.56 km 275 km
--------- S [ce depth - 353km 3.22km
Askaryan — "tra,, — — L
ce e EL, Az [-214£03°,159.62+07°| -35.0403°,6141 £0.7°
RA, 282.14064, +20.33043 5078203, +38.65498
.‘ihﬁl]'ﬂ' ///ﬂ'ﬁfﬂ/'a' EeV U'Sﬁtgé EeV

The ANITA detection concepts, figure from Cosmin Deaconu

//'/taﬁ[hﬁ/e, Longitude of the estimated ground position of the event.
2 Sky coordinates projected from event arrival angles at ANITA.

> For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geomagnetic Field.
3.Both have large energy~0.5EeV

4.Both interpreted as tau events by ANITA
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The ANITA detection concepts, figure from Cosmin Deaconu

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -

2.No Polarity Reverse Relative to Geomagnetic Field.

3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

TABLE I: ANITA-1,-Il anomalous upward air showers.

reflected UHECR 7”

event, flight | 3985267, ANITA-1 15717147, ANITA-III
date, time | 2006-12-28,00:33:200TC |2014-12-20,08:33:22.5UTC
Lat, Lon! | -82.6559, 17.2842 -81.39856, 129.01626

Altitude 2.56 km 2.75km

[ce depth - 355 km - 322km

EL Az [~274£03°/159.62407°| ~35.04£03°,6141 £0.7°
RA, 282.14064, +20.33043 5078203, +38.65498

oy | 0604 B 036503 EeV.

= Lat’tude LDHgl[lldE Dt the estimated ground position of me event.,

2 Sky coordinates projected from event arrival angles at ANITA.

> For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088
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Introduction of ANITA anomaly
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The ANITA detection concepts, figure from Cosmin Deaconu

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geoma
3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

TABLE I: ANITA-1,-Il anomalous upward air showers.

reflected UHECR 7”

event, flight | 3985267, ANITA-T | 15717147, ANITA-III
date, time | 2006-12-28,00:33:200TC |2014-12-20,08:33:22.5UTC
Lat, Lon! | -82.6559, 17.2842 -81.39856, 129.01626
Altitude 256 km 2.75km
lcedepth | 3.53km - 322km
El, Az [-274403°/159.62407°| -35.040.3°,61.41 £0.7°
RA, 282.14064, +20.33043 | 5078203, +38.65498
ol 06£04EeY 05677 EeV.

shower

* For upward shower initiation at or near ice surface.

Table from ANITA, 1803.05088
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Introduction of ANITA anomaly

interferometric Not to scale,

payload , angles don't
M reflect reality

g::* TABLE I: ANITA-1,-Il anomalous upward air showers.

event, flight| 3985267, ANITA-I 15717147, ANITA-II
. date, time | 2006-12-28,00:33:20UTC [2014-12-20,08:33:22.5UTC
Lat, Lon")| 826559, 17.2842 -81.39856, 129.01626
Altitude 2.56 km 2.75km
_____________________ lcedepth | 3.53km - 322km
| RV El, Az [-274403°/159.62407°| -35.040.3°,61.41 £0.7°
RA. 282.14064, 42033043 | 5078203, +38.65498
e | USEVABY | OSRY

The ANITA detection concepts, figure from Cosmin Deaconu shower

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geoma
3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

* For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088
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Introduction of ANITA anomaly

R ~ 6400 km

Not to scale,
angles don't
reflect reality
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payload

T

D = 2R cos(8) > 5700 km
s« ~ 300 km (in rock)

g_g? TABLE I: ANITA-1,-Il anomalous upward air showers.
’.ﬂ” Hawaii
event, flight| 3985267, ANITA-I [ST17147, ANITA-III
< eted UHECR date, ttme | 2006-12-28,00:33:20UTC |2014-12-20,08:33:22. 5UTC
Lat., Lon." -82.6359, 17.2842 -81.39856, 129.01626
Altitude 256 km 2.75km
.................... lcedepth | 3.53km - 322km
~EeV El,Az. /—\27.4ﬂl.§5159.62 +(0.7° \/—;35.Ui{l§§61 41+0.7°
RA, 282.14064, +20.33043 5078203, +38.65498
we | SUBY | 0SHEY

The ANITA detection concepts, figure from Cosmin Deaconu

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geoma
3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

shower

* For upward shower initiation at or near ice surface.

Table from ANITA, 1803.05088
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Introduction of ANITA anomaly
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survival

interferometric Not to scale, R ~ 6400 km

payloa?,dM angles don.'t D=2R COS(e) > 5700 km
refectreally  fiar ~ 300 km (in rock)

g::* TABLE I: ANITA-1,-Il anomalous upward air showers.

event, flight| 3985267, ANITA-I 15717147, ANITA-II
. date, time | 2006-12-28,00:33:20UTC [2014-12-20,08:33:22.5UTC
Lat, Lon")| 826559, 17.2842 -81.39856, 129.01626
Altitude 2.56 km 2.75km
_____________________ lcedepth | 3.53km - 322km
| RV El, Az [-274403°/159.62407°| -35.040.3°,61.41 £0.7°
RA. 282.14064, 42033043 | 5078203, +38.65498
e | USEVABY | OSRY

The ANITA detection concepts, figure from Cosmin Deaconu shower

Properties of the anomalous upward events
1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geoma
3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

* For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088
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Introduction of ANITA anomaly

~ 10-6

survival

interferometric Not to scale, R ~ 6400 km — O . OOO 1%

payloa?,dm angles don't D = 2R cos(8) > 5700 km
reflect reallty fsac ~ 300 km (in rock)

g-ﬁ? TABLE I: ANITA-1,-Il anomalous upward air showers.
L

B. Hill /Hawaii

event, flight| 3985267, ANITA-I 15717147, ANITA-II
. date, time | 2006-12-28,00:33:20UTC [2014-12-20,08:33:22.5UTC
Lat, Lon")| 826559, 17.2842 -81.39856, 129.01626
Altitude 2.56 km 2.75km
................. lcedepth | 3.53km - 322km
| RV El, Az [-274403°/159.62407°| -35.040.3°,61.41 £0.7°
RA, Dec? | 282.14064, 42033043 | 5078203, +38.65498
e | USEVABY | OSRY

The ANITA detection concepts, figure from Cosmin Deaconu shower 1

Properties of the anomalous upward events

1.Large Elevation Angle, going upwards. -
2.No Polarity Reverse Relative to Geoma
3.Both have large energy~0.5EeV
4.Both interpreted as tau events by ANITA

* For upward shower initiation at or near ice surface.
Table from ANITA, 1803.05088
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle

Jack Collins and Bhupal Dev, Yicong Sui, 1810.08479
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle

Jack Collins and Bhupal Dev, Yicong Sui, 1810.08479
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle

Jack Collins and Bhupal Dev, Yicong Sui, 1810.08479
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New Phyiscs Interpretation to ANITA-anomaly

Long-lived neutral particle X + TeV level mediator particle

Jack Collins and Bhupal Dev, Yicong Sui, 1810.08479

M. Carena, D. Choudhury, S. Lola, C. Quigg, Hep-ph/9804380;
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Ay Bound (Rp,)
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RPV-SUSY Interpretation to B-anomaly: Rp Rp-

Wrpy = N L' L E* + X, L'Q° D* + N/, U" D7 D"

ijk ijk
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RPV-SUSY Interpretation to B-anomaly: Rp Rp-
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RPV-SUSY Interpretation to B-anomaly: Rp Rp-

Wrpv = X\iju L' L’ E* Q] L'QY? D)+ N/, U* D’ D"
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Conclusion:

1.Under the framework of RPV-SUSY, ANITA anomaly has quite large
parameter space, which is in the simlar range demanded by RD and RK.

2.Rk Rk* and RD RD* anomalies could be explained simultaneously after a
“fourth term” is included in the traditional RPV-SUSY Rk Rk* expression.

3.Under the simplified parameter setup, we find that there exist parameter
spaces that could satisfy RK-RD-ANITA altogether.

4.Relaxing the parameter setup and letting more lambda’ running free could
possibly lead to larger preferred region for the parameters.

5.This framework could also be expanded to include muon g-2 anomaly
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