




✶ ❇✐♦❣r❛❢s❦✐ ♣♦❞❛❝✐

❉r ▲❛rs ❇❡❡♠st❡r r♦✍❡♥ ❥❡ ✉ ❱❛r❧❛♥❞✉✱ ❍♦❧❛♥❞✐❥❛✱ ✶✶✳ ❥✉❧❛ ✶✾✽✸✳ ❣♦❞✐♥❡✱ ❣❞❡ ❥❡ ③❛✈r①✐♦ ♦s♥♦✈♥✉
✐ sr❡❞✟✉ ①❦♦❧✉✳ ❆❦❛❞❡♠s❦✉ ❦❛r✐❥❡r✉ ③❛♣♦q❡♦ ❥❡ ✷✵✵✺✳ ❣♦❞✐♥❡ ♥❛ ❯♥✐✈❡r③✐t❡t✉ ❚✈❡♥t❡ ✉ ❍♦❧❛♥✲
❞✐❥✐✱ ❣❞❡ ❥❡ ✉♣✐s❛♦ ♦s♥♦✈♥❡ st✉❞✐❥❡✳ P♦ ③❛✈r①❡t❦✉ ♦s♥♦✈♥✐❤ st✉❞✐❥❛✱ ✷✵✵✽✳ ❣♦❞✐♥❡ ✭♣r♦s❡❦ ♦❝❡♥❛
✽✳✺✺✮✱ ✉♣✐s✉❥❡ ♠❛st❡r st✉❞✐❥❡ ♥❛ s♠❡r✉ ❋✐③✐❦❛ q❡st✐❝❛ ✐ ❆str♦❢✐③✐❦❛ ♥❛ ❤♦❧❛♥❞s❦♦♠ ♥❛❝✐♦♥❛❧♥♦♠
✐♥st✐t✉t✉ ③❛ ❢✐③✐❦✉ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛✱ NIKHEF✱ ✉ ❆♠st❡r❞❛♠✉✳ ■st❡ ❣♦❞✐♥❡ ❜✐♦ ❥❡ ✐③❛❜r❛♥ ❞❛
✉q❡st✈✉❥❡ ✉ ❈❡r♥♦✈♦❥ ❧❡t✟♦❥ ①❦♦❧✐✱ ❣❞❡ ❥❡ ♣r♦✈❡♦ ✸ ♠❡s❡❝❛✳ ❚♦❦♦♠ ❧❡t✟❡❣ ♣r♦❣r❛♠❛ ✉q❡st✈♦✈❛♦ ❥❡
♥❛ ♣r♦❥❡❦t✉ HiSPARC✳ ▼❛st❡r ♣r♦❥❡❦❛t ✉r❛❞✐♦ ❥❡ ♣♦❞ r✉❦♦✈♦❞st✈♦♠ ♣r♦❢✳ ❞r ❇♦❜❛ ✈❛♥ ❊✐❥❦❛ ♥❛
♣r♦❥❡❦t✉ ANTARES✱ s❛ t❡♠♦♠ “Multi-messenger correlation studies: the ANTARES neutrino telescope
and the Pierre Auger Ultra High Energy Cosmic Ray Observatory”✳ ❘❡③✉❧t❛t✐ ✐str❛✙✐✈❛✟❛ ♦❜❥❛✈✠❡♥✐
s✉ ✉ q❛s♦♣✐s✉ Astrophysical Journal✱ ❛ t❡③❛ ❥❡ ♦❞❜r❛✟❡♥❛ ✷✵✶✵ s❛ ♣♦q❛st✐♠❛✳ ■st❡ ❣♦❞✐♥❡ ③❛♣♦q❡♦ ❥❡
❞♦❦t♦rs❦❡ st✉❞✐❥❡ ♥❛ ❯♥✐✈❡r③✐t❡t✉ ❚✈❡♥t❡✱ t❛❦♦✍❡ ♣♦❞ ♠❡♥t♦rst✈♦♠ ♣r♦❢✳ ❞r ❇♦❜❛ ✈❛♥ ❊✐❥❦❛ ♥❛ ❡❦✲
s♣❡r✐♠❡♥t✉ ATLAS ✉ ❈❡r♥✉✳ ❘❛❞✐♦ ❥❡ ♥❛ ♣r♦❥❡❦t✉ ✉♥❛♣r❡✍❡✟❛ s✉③❜✐❥❛✟❛ ①✉♠❛ ♣r✐ r❡❦♦♥str✉❦❝✐❥✐
✡❡t♦✈❛ ❦♦❥✐ s❡ ❦♦r✐st❡ ✉ s✐st❡♠✉ tr✐❣❡r❛✳ ❚❛❦♦✍❡ ❥❡ ❜✐♦ ❡❦s♣❡rt ③❛ ❦✈❛❧✐t❡t ♣♦❞❛t❛❦❛ ✐ ❞❡❜❛❣♦✈❛✟❡
tr✐❣❡r❛✳ ■s♣✐t✐✈❛♦ ❥❡ ✐ ✉t✐❝❛❥ ❞♦❣❛✍❛❥❛ ♣❛r❛ ✈❡❦t♦rs❦✐❤ ❜♦③♦♥❛ ✉ ♣r♦❝❡s✉ ❞✈♦str✉❦❡ ✐♥t❡r❛❦❝✐❥❡
♣❛rt♦♥❛ ♥❛ st✉❞✐❥❡ ❍✐❣s♦✈♦❣ ❜♦③♦♥❛ ✐ str✉❦t✉r❡ ♣r♦t♦♥❛✳ ❚♦❦♦♠ st✉❞✐❥❛ ✉q❡st✈♦✈❛♦ ❥❡ ✉ ♣r♦♠♦❝✐❥✐
♥❛✉❦❡ ♥❛ ✐♥st✐t✉t✉ NIKHEF ✐ ❯♥✐✈❡r③✐t❡t✉ ✉ ❚✈❡♥t❡✉✳ P♦ ③❛✈r①❡t❦✉ ❞♦❦t♦rs❦✐❤ st✉❞✐❥❛ r❛❞✐♦
❥❡ ✉ s♦❢t✈❡rs❦♦❥ ❦♦♠♣❛♥✐❥✐ HVR ❦❛♦ s♦❢t✈❡r ✐♥✙❡✟❡r ✐ ❦❛s♥✐❥❡ ✉ ❢✐♥❛♥s✐❥s❦♦❥ ❦♦r♣♦r❛❝✐❥✐ Solid
FX ❦❛♦ ❛♥❛❧✐t✐q❛r✱ ❣❞❡ ❥❡ ♣r✐♠❡✟✐✈❛♦ ③♥❛✟❡ st❡q❡♥♦ t♦❦♦♠ st✉❞✐❥❛ ♥❛ ✐s♣✐t✐✈❛✟❡ tr✙✐①t❛ ❞❡✈✐✲
③❛✳ ❯ t♦♠ ♣❡r✐♦❞✉ ♦st❛♦ ❥❡ ✉ ❦♦♥t❛❦t✉ s❛ ❦♦❧❡❣❛♠❛ s❛ ❯♥✐✈❡r③✐t❡t❛ ✉ ❚✈❡♥t❡✉ ✐ ❞♦♣r✐♥❡♦ r❛③✈♦❥✉
♣r♦❣r❛♠❛ ③❛ ♦❜r❛❞✉ ♣♦❞❛t❛❦❛ ROOT✳ ❖❞ ❥✉❧❛ ✷✵✷✵✳ ❣♦❞✐♥❡ ③❛♣♦s❧❡♥ ❥❡ ✉ ■♥st✐t✉t✉ ③❛ ❋✐③✐❦✉ ✉
❇❡♦❣r❛❞✉ ✉ ▲❛❜♦r❛t♦r✐❥✐ ③❛ ❢✐③✐❦✉ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛✳ ❩❛ t♦ ✈r❡♠❡ ♣♦♥♦✈♦ s❡ ♣r✐❞r✉✙✐♦ ❡❦s♣❡r✐✲
♠❡♥t✉ ❆❚▲❆❙ ✉ ❈❊❘◆✲✉ ✐ ♣♦♥♦✈♦ ❢♦❦✉s✐r❛♦ s✈♦❥❡ ♥❛♣♦r❡ ♥❛ s✐st❡♠ tr✐❣❡r❛✳ Pr✐❞r✉✙✐♦ s❡ ❣r✉♣✐
③❛ b✲✡❡t tr✐❣❡r❡ ✐ ③❛♣♦q❡♦ r❛❞ ♥❛ s♦❢t✈❡rs❦♦❥ ❛♣❧✐❦❛❝✐❥✐ ③❛ ❛✙✉r✐r❛✟❡ ✉③♦r❛❦❛ ✐③ ▼♦♥t❡ ❑❛r❧♦
s✐♠✉❧❛❝✐❥❛ ❜❡③ ✟✐❤♦✈♦❣ r❡❣❡♥❡r✐s❛✟❛ ❦r❛❥❡♠ ✷✵✷✵✳ ❣♦❞✐♥❡✳ P♦st❛✈✠❡♥ ❥❡ ③❛ ❦♦♦r❞✐♥❛t♦r❛ ❣r✉♣❡
③❛ b✲✡❡t tr✐❣❡r❡ ✐ ♦❜❛✈✠❛♦ ❥❡ t✉ ❢✉♥❦❝✐❥✉ ♦❞ ✷✵✷✷ ❞♦ ✷✵✷✹ ❣♦❞✐♥❡✳ ●r✉♣❛ ♣r♦s❡q♥♦ ✐♠❛ ✶✺ ❞♦ ✷✵
q❧❛♥♦✈❛✳ ❚♦❦♦♠ ♦✈♦❣ ♠❛♥❞❛t❛ ❜✐♦ ❥❡ t❡❤♥✐q❦✐ s✉♣❡r✈✐③♦r ❦✈❛❧✐❢✐❦❛❝✐♦♥♦❣ ③❛❞❛t❦❛ ♥❛ ❡❦s♣❡r✐♠❡♥✲
t✉ ❆❚▲❆❙ ③❛ ❞✈❛ ❞♦❦t♦rs❦❛ st✉❞❡♥t❛✳ ❚r❡♥✉t♥♦ ❥❡ ❧♦❦❛❧♥✐ s✉♣❡r✈✐③♦r ❦✈❛❧✐❢✐❦❛❝✐♦♥♦❣ ③❛❞❛t❦❛
♥❛ ❡❦s♣❡r✐♠❡♥t✉ ❆❚▲❆❙ ③❛ ❥❡❞♥♦❣ ❞♦❦t♦r❛♥❞❛✳ ❚❛❦♦✍❡ ❥❡ q❧❛♥ ❦♦♠✐s✐❥❡ ③❛ ✐③r❛❞✉ ❞♦❦t♦rs❦❡ t❡③❡
st✉❞❡♥t❛ ♥❛ ❞❡♣❛rt♠❛♥✉ ③❛ ❢✐③✐❦✉ Pr✐r♦❞♥♦ ♠❛t❡♠❛t✐q❦♦♠ ❢❛❦✉❧t❡t✉ ✉ ◆♦✈♦♠ ❙❛❞✉✳ ❩❛♣♦q❡♦ ❥❡
✐s♣✐t✐✈❛✟❡ ♣r♦❝❡s❛ ♥♦✈❡ ❢✐③✐❦❡ ✉ ❢✐♥❛❧♥✐♠ st❛✟✐♠❛ s❛ ✈✐①❡ b✲✡❡t♦✈❛✳ ❯ ♣❡r✐♦❞✉ ♦❞ ✷✵✷✵ ❞♦ ✷✵✷✸
❞r ❇❡❡♠st❡r ❥❡ ❜✐♦ q❧❛♥ ❯r❡✍✐✈❛q❦♦❣ ♦❞❜♦r❛ ❞✈❛ q❛s♦♣✐s❛ ✐③❞❛✈❛q❛ ❊❧s❡✈✐❡r ✐③ ♦❜❧❛st✐ ❤❛♦s❛✳
❱❡❧✐❦♦ ✐s❦✉st✈♦ ❞r ❇❡❡♠st❡r❛ ✉ ❣r✉♣✐ tr✐❣❡r❛ ❞♦✈❡❧♦ ❥❡ ❞♦ ✐♠❡♥♦✈❛✟❛ ♥❛ ❢✉♥❦❝✐❥✉ ❦♦♦r❞✐♥❛t♦r❛
③❛ s♦❢t✈❡rs❦❡ ✈❡r③✐❥❡ ✐ ✈❛❧✐❞❛❝✐❥✉ ♦❞ ✶ ❛♣r✐❧❛ ✷✵✷✺✳ ❣♦❞✐♥❡✳

❑❛♥❞✐❞❛t ✐♠❛ ✉❦✉♣♥♦ ✼✵✵ ♦❜❥❛✈✠❡♥✐❤ r❛❞♦✈❛ ❦♦❥✐ s✉ ❝✐t✐r❛♥✐ ✈✐①❡ ♦❞ ✹✼✵✵✵ ♣✉t❛✳ ❖❞ r❛❞♦✈❛
s❛ ③♥❛q❛❥♥✐♠ ❞♦♣r✐♥♦s♦♠✱ ♣♦st♦❥✐ ✺ r❛❞♦✈❛ s❛ ✈✐①❡ ♦❞ ✺✵✵ ❝✐t❛t❛✳

✷ Pr❡❣❧❡❞ ♥❛✉q♥❡ ❛❦t✐✈♥♦st✐

◆❛ ❞✐♣❧♦♠s❦♦♠ ♣r♦❥❡❦t✉ HiSPARC✱ ♥❛ ✐♥st✐t✉t✉ NIKHEF ❞r ▲❛rs ❇❡❡♠st❡r ❥❡ r❛③✈✐♦ s✐♠✉✲
❧❛❝✐❥✉ ❞❡t❡❦t♦r❛ ❦♦s♠✐q❦♦❣ ③r❛q❡✟❛ ❦♦❥✐ s❡ ❦♦r✐st✐♦ ✉ ❡❦s♣❡r✐♠❡♥t✐♠❛✳ ❚♦❦♦♠ ♠❛st❡r st✉❞✐❥❛✱
❦❛♥❞✐❞❛t ❥❡ r❛❞✐♦ ③❛ ♠❡✍✉♥❛r♦❞♥✉ ❦♦❧❛❜♦r❛❝✐❥✉ ANTARES✱ ✉ ♦❦✈✐r✉ ❣r✉♣❡ ③❛ ◗❡st✐q♥✉ ❆str♦✲
❢✐③✐❦✉ ♥❛ ✐♥st✐t✉t✉ NIKHEF✳ ❑♦❧❛❜♦r❛❝✐❥❛ ANTARES s❡ ❜❛✈✐ ❞❡t❡❦❝✐❥♦♠ ♥❡✉tr✐♥❛ ♣♦♠♦✎✉ ♣♦❞✲
✈♦❞♥♦❣ ♥❡✉tr✐♥♦ t❡❧❡s❦♦♣❛✱ ❧♦❝✐r❛♥♦❣ ✉ ❙r❡❞♦③❡♠♥♦♠ ♠♦r✉✱ ❥✉✙♥♦ ♦❞ ▼❛rs❡❥❛✱ ✉ ❋r❛♥❝✉s❦♦❥✳ ❖✈❛❥
❡❦s♣❡r✐♠❡♥t ❥❡ ❜❛③✐r❛♥ ♥❛ ♥✐③♦✈✐♠❛ ♦♣t✐q❦✐❤ ♠♦❞✉❧❛ ❦♦❥✐ r❡❣✐str✉❥✉ ◗❡r❡♥❦♦✈✠❡✈✉ r❛❞✐❥❛❝✐✲
❥✉ ❦♦❥❛ ♣♦t✐q❡ ♦❞ r❡t❦✐❤ ✐♥t❡r❛❦❝✐❥❛ ♠✐♦♥s❦✐❤ ♥❡✉tr✐♥❛ s❛ ♠♦rs❦♦♠ ✈♦❞♦♠✳ ◆❛ ♦s♥♦✈✉ ♦✈♦❣❛ ❥❡
♠♦❣✉✎❡ r❡❦♦♥str✉✐s❛t✐ ♣✉t❛✟✉ ♠✐♦♥s❦✐❤ ♥❡✉tr✐♥❛ ✐ ❧♦❦❛❝✐❥✉ ♠♦❣✉✎❡❣ ❛str♦❢✐③✐q❦♦❣ ✐③✈♦r❛ ♦✈❡
q❡st✐❝❡✳ P♦①t♦ s✉ ✉ ♣✐t❛✟✉ ✐③✉③❡t♥♦ r❡t❦❡ r❡❛❦❝✐❥❡ ✐ ◗❡r❡♥❦♦✈✠❡✈♦ ③r❛q❡✟❡ ❥❡ r❛s❡❥❛♥♦ ✉ ✈♦❞✐✱
♥❡♦♣❤♦❞♥❡ s✉ ❞❡t❛✠♥❡ st❛t✐st✐q❦❡ Monte Carlo s✐♠✉❧❛❝✐❥❡ ✐ t❛❦♦③✈❛♥❛ “blinded” ❛♥❛❧✐③❛ ❞❛ ❜✐ s❡
♦❞r❡❞✐❧❛ st❛t✐st✐q❦❛ ✈❛✙♥♦st ❞❡t❡❦t♦✈❛♥✐❤ s✐❣♥❛❧❛✳ ❑❛♥❞✐❞❛t ❥❡ r❛③✈✐♦ ❡❦st❡♥③✐✈♥✐ Monte Carlo
s♦❢t✈❡r ③❛ ♦✈✉ ❛♥❛❧✐③✉✿ MMP software package✳ ❖✈❛ ❛♥❛❧✐③❛ ❥❡ ♣r✐♠❡✟❡♥❛ ♥❛ ✷✶✾✵ ♥❡✉tr✐♥❛ ❦♦❥❡ ❥❡
r❡❣✐str♦✈❛♦ t❡❧❡s❦♦♣ ♥❡✉tr✐♥❛ ANTARES ✐ ✻✾ ✈✐s♦❦♦❡♥❡r❣✐❥s❦✐❤ ❦♦s♠✐q❦✐❤ ③r❛❦❛ ❦♦❥❡ ❥❡ ❞❡t❡❦t♦✲
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✈❛❧❛ Pierre Auger r❛❞✐♦ ♦♣s❡r✈❛t♦r✐❥❛✳ ❙❦r❡t❛✟❡ ❦♦s♠✐q❦✐❤ ③r❛❦❛ ✉ ✐♥t❡r❣❛❧❛❦t✐q❦♦♠ ♣r♦st♦r✉
✭✉ ♦❦✈✐r✉ GZK ❧✐♠✐t❛✮ ❥❡ t❛❦♦✍❡ ✉③❡t❛ ✉ ♦❜③✐r ✉ ♦✈♦❥ ❛♥❛❧✐③✐✳ ●♦r✟✐ ❧✐♠✐t ③❛ ♥❡✉tr✐♥♦ ❢❧✉❦s
♦❞ 5 × 10−8 GeV cm−2 s−1 ❥❡ ✐③✈❡❞❡♥ ♣♦❞ ♣r❡t♣♦st❛✈❦♦♠ ✉♥✐❢♦r♠♥♦❣ ❢❧✉❦s❛ ♥❡✉tr✐♥❛ ✐③ s✈✐❤
♣r❛✈❛❝❛ ✐ ❊−2 s♣❡❦tr❛ ❡♥❡r❣✐❥❡✳ ❩❛ ❛♥❛❧✐③✉ st❛t✐st✐q❦❡ ✈❛✙♥♦st✐ ❦♦r❡❧❛❝✐❥❡ ✐③♠❡✍✉ ♣♦s♠❛tr❛♥✐❤
♣r❛✈❛❝❛ ♥❡✉tr✐♥❛ ✐ ❦♦s♠✐q❦✐❤ ③r❛❦❛✱ Monte Carlo s✐♠✉❧❛❝✐❥❛ s❛ ✶✵ ♠✐❧✐♦♥❛ ♣s❡✉❞♦❡❦s♣❡r✐♠❡♥❛t❛
❥❡ ❣❡♥❡r✐s❛♥❛✳ ◆❛ ♦✈❛❥ ♥❛q✐♥ s❡ ♠♦✙❡ ✉t✈r❞✐t✐ ❦♦❧✐❦♦ s❡ ♥❡✉tr✐♥❛ ♦q❡❦✉❥❡ ✉ s❧✉q❛❥♥♦❥ ❦♦r❡❧❛❝✐❥✐
s❛ ❦♦s♠✐q❦✐♠ ③r❛❝✐♠❛ ✐ ♠♦❣✉ s❡ ♦❞r❡❞✐t✐ ✈r❡❞♥♦st✐ ❦♦❥❡ ❜✐ ♣r❡❞st❛✈✠❛❧❡ st❛t✐st✐q❦✐ ③♥❛q❛❥❛♥
r❡③✉❧t❛t✳ ❖✈♦ ❥❡ ✉r❛✍❡♥♦ ③❛ r❛③❧✐q✐t❡ ✈r❡❞♥♦st✐ ♠❛❣♥❡t♥❡ ❞❡❢❧❡❦s✐❥❡ ✐ ♦♣t✐♠✐③♦✈❛♥ ❥❡ r❛❞✐❥✉s ♦❞
✹✳✾ st❡♣❡♥✐ ✉ ♦❦✈✐r✉ ❦♦❥❡❣ s❡ ♣r❡t♣♦st❛✈✠❛ ❞❛ s✉ ♥❡✉tr✐♥✐ ✐ ❦♦s♠✐q❦✐ ③r❛❝✐ ✭♣r♦t♦♥✐✮ ✉ ❦♦r❡❧❛❝✐❥✐
✐ ❞❛ ❞♦❧❛③❡ ✐③ ✐st♦❣ ❦♦s♠✐q❦♦❣ ✐③✈♦r❛✳ ❖✈❛❥ r❛❞ ✐③ ❛str♦❢✐③✐❦❡ ♥❛ ❦♦r❡❧❛❝✐❥✐ ✐③♠❡✍✉ ♥❡✉tr✐♥❛ ✐
UHECR✲❛ ❦♦❥❡ s✉ ♦t❦r✐❧✐ ♥❡✉tr✐♥s❦✐ t❡❧❡s❦♦♣ ANTARES ✐ ♦♣s❡r✈❛t♦r✐❥❛ Pierre Auger ♦♣✐s❛♥ ❥❡
✉✿

• S. Adrian–Martinez, ..., L. J. Beemster, et al., “Search for a correlation between ANTARES neu-
trinos and Pierre Auger Observatory UHECRs arrival directions”, ApJ, 2013, 774, 19

s❛ ♦❞❣♦✈❛r❛❥✐✎✐♠ ✐♥t❡r♥✐♠ ♥♦t❛♠❛ ❦♦❧❛❜♦r❛❝✐❥❡ ❦♦❥❡ ♦♣✐s✉❥✉ ✟❡❣♦✈ r❛❞✿

• J Petrovic, L.J. Beemster, “MMP – a software package for multi-messenger data analysis”, Antares
internal note 2011✳

• J. Petrovic, L.J. Beemster, Correlation of arrival directions of ANTARES 5 line neutrino candidate
events and UHECRs observed by the Pierre Auger Observatory, Antares internal note ANTARES-
PHYS-2010-010 (2010)

❩❛ s✈♦❥❡ ❞♦❦t♦rs❦❡ st✉❞✐❥❡ ♥❛ ❡❦s♣❡r✐♠❡♥t✉ ATLAS✱ ❦❛♥❞✐❞❛t ❥❡ r❛❞✐♦ ♥❛ ✉♥❛♣r❡✍❡✟✉ tr✐❣❡r❛ ♥❛
✈✐①❡♠✱ s♦❢t✈❡rs❦♦♠ ♥✐✈♦✉ ✭HLT - High Level Trigger✮✳ ❙✐st❡♠ tr✐❣❡r❛ r❛③✈✐❥❛ s❡ ❞❛ ❜✐ s❡ s♥✐♠✐❧✐
s❛♠♦ ✐♥tr❡s❛♥t♥✐ ❞♦❣❛✍❛❥✐✳ ❯ t♦♠ ♣r♦❝❡s✉ ♥❡♦♣❤♦❞♥♦ ❥❡ t❛❦♦✍❡ ♦❞❜❛❝✐t✐ s✈❡ ♦❜❥❡❦t❡ ❦♦❥✐ ♥❡ ♣♦t✐q✉
♦❞ ♣r✐♠❛r♥❡ ✐♥t❡r❛❦❝✐❥❡✳ ❯ s✈♦♠ r❛❞✉✱ r❛③✈✐♦ ❥❡ ♥♦✈✐ ❛❧❣♦r✐t❛♠ ❦♦❥✐ ❥❡ ♣♦❜♦✠①❛♦ s♠❛✟✐✈❛✟❡ ①✉♠❛
✡❡t♦✈❛ ❦♦❥✐ s❡ ❦♦r✐st❡ ③❛ tr✐❣❡r❡✳ ❖✈❛❥ ❛❧❣♦r✐t❛♠ ✐♠♣❧❡♠❡♥t✐r❛♥ ❥❡ ✉ ♠❡♥✐ tr✐❣❡r❛ ✐ ❦♦r✐st✐♦ s❡
✉ ❞r✉❣♦♠ ♣❡r✐♦❞✉ ♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛ ♥❛ LHC✲✉✳ ❖✈❛❥ r❛❞ ❞❡♦ ❥❡ ♣✉❜❧✐❦❛❝✐❥❡✿

• ATLAS Collaboration: G. Aad, ..., L.J. Beemster, et al., “Performance of the ATLAS Trigger System
in 2015”, Eur. Phys. J. C 77 (2017) 317

s❛ ✐♥t❡r♥♦♠ ♥♦t♦♠ ❦♦❧❛❜♦r❛❝✐❥❡✿

• Beemster L. (editor), Begel M., Campanelli M., Chapleau B., Igonkina O., “Jet cleaning in the
HLT”, ATLAS internal note, ATL-COM-DAQ-2013-036

●❧❛✈♥✉ t❡♠✉ ❞♦❦t♦rs❦♦❣ r❛❞❛ ♦♣✐s❛♥✉ ✉ t❡③✐ ❦❛♥❞✐❞❛t❛ ♣r❡❞st❛✈✠❛ ❛♥❛❧✐③❛ ❞✈♦str✉❦❡ ♣❛rt♦♥✲
s❦❡ ✐♥t❡r❛❦❝✐❥❡ ✭DPI – double parton interaction✮ ✐ ✐str❛✙✐✈❛✟❡ ✟❡♥♦❣ ♣♦t❡♥❝✐❥❛❧❛ ③❛ ✐s♣✐t✐✈❛✟❡
str✉❦t✉r❡ ♣r♦t♦♥❛✳ ❯ ♦❦✈✐r✉ r❛❞❛ ♥❛ ❞♦❦t♦rs❦♦❥ t❡③✐ ❦❛♥❞✐❞❛t ❥❡ ✐s♣✐t✐✈❛♦ ✉❧♦❣✉ DPI✲❛ ❦❛♦ ♣♦✲
③❛❞✐♥s❦♦❣ ♣r♦❝❡s❛ ✉ ♣♦tr❛③✐ ③❛ ❍✐❣❣s♦✈✐♠ ❜♦③♦♥♦♠ ❦❛❞❛ ❥❡ ♣♦❦❛③❛♦ ❞❛ ❥❡ ♣♦③❛❞✐♥❛ ✐③ ♦✈♦❣ ♣r♦❝❡s❛
③❛♥❡♠❛r✠✐✈❛✳ ❙❛♠❛ DPI ❦❛♦ ♣r♦❝❡s ♥✐❥❡ ♣r❡t❤♦❞♥♦ ❜✐❧❛ ♣♦t✈r✍❡♥❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✐♠❛ LHC✲❛ ✉
❢✐♥❛❧♥♦♠ st❛✟✉ s❛ ❞✈❛ W ❜♦③♦♥❛✱ ❛ st❛✟❡ s❛ ❞✈❛ ♠✐♦♥❛ ✐st♦❣ ③♥❛❦❛ ♦❞❛❜r❛♥♦ ❥❡ ♣♦①t♦ s❡ ♣♦❦❛③❛❧♦
❞❛ ✐♠❛ ♥❛❥✈❡✎✐ ♣♦t❡♥❝✐❥❛❧ ③❜♦❣ ♠❛❧❡ ♣♦③❛❞✐♥❡ ♦❞ ♦st❛❧✐❤ ♣r♦❝❡s❛ ✐③ st❛♥❞❛r❞♥♦❣ ♠♦❞❡❧❛✳ ❚♦❦♦♠
♣r✈♦❣ ♣❡r✐♦❞❛ ♣r✐❦✉♣❧❛✟❛ ♣♦❞❛t❛❦❛ ♥❛ ①t❛ ❥❡ ❜✐♦ ❢♦❦✉s✐r❛♥ r❛❞ ❦❛♥❞✐❞❛t❛ ♥✐❥❡ ❜✐❧♦ ❞♦✈♦✠♥♦
♣♦❞❛t❛❦❛ ❞❛ ❜✐ s❡ ✉t✈r❞✐❧♦ ♣♦st♦❥❛✟❡ DPI✳

❑❛♥❞✐❞❛t ❥❡ ♣♦❦❛③❛♦ ❞❛ s❡ ♣♦♠♦✎✉ ♦✈♦❣ ❢✐♥❛❧♥♦❣ st❛✟❛✱ s❛ ❞✈❛ W ❜♦③♦♥❛ ✐st♦❣ ③♥❛❦❛ s✐❣♥❛❧
♠♦✙❡ ✈✐❞❡t✐ s❛ ✈✐①❡ ♣r✐❦✉♣✠❡♥✐❤ ♣♦❞❛t❛❦❛ ✐ ✉♣♦tr❡❜♦♠ ♠♦❞❡r♥✐❤ ❛❧❛t❦✐ ③❛ ❛♥❛❧✐③✉✱ ①t♦ ✎❡
r❡③✉❧t✐r❛t✐ ✉ ✉③❜✉❞✠✐✈♦❥ ♣❡rs♣❡❦t✐✈✐ ✐s♣✐t✐✈❛✟❛ str✉❦t✉r❡ ♣r♦t♦♥❛✳ P♦❦❛③❛♥♦ ❥❡ ❞❛ s❡ s♣✐♥s❦❡
❦♦r❡❧❛❝✐❥❡ ✐③♠❡✍✉ ❦✈❛r❦♦✈❛ ✉ ♣r♦t♦♥✉ ♠♦❣✉ ♦❞r❡❞✐t✐ ♣♦r❡❞❡✎✐ r❛③❧✐❦✉ ✉ ❜r♦❥✉ ❞♦❣❛✍❛❥❛ ❦❛❞❛ ❞✈❛
❧❡♣t♦♥❛ ✐st♦❣ ♥❛❡❧❡❦tr✐s❛✟❛ ♣r♦❧❛③❡ ❦r♦③ ✐st✉ ♦❞♥♦s♥♦ s✉♣r♦t♥✉ ❤❡♠✐s❢❡r✉✳ ❘❛③❧✐❦❛ ❥❡ ♣♦s❧❡❞✐❝❛
r❛③❧✐q✐t♦❣ ♣r❡s❡❦❛ ✐ ♠♦✙❡ s❡ ✈✐❞❡t✐ s❛♠♦ ✉ ♣r♦❝❡s✐♠❛ DPI✳ ❖✈❛❦✈♦ ✐str❛✙✐✈❛✟❡ ♣♦❜♦✠①❛❧♦ ❜✐
♥❛①❡ r❛③✉♠❡✈❛✟❡ ❦✈❛♥t♥❡ ❤r♦♠♦❞✐♥❛♠✐❦❡ ✐ ♣r❡❝✐③♥✐❥❡ ♦❞r❡❞✐❧♦ ❢✉♥❦❝✐❥❡ ♣❛rt♦♥s❦❡ ❣✉st✐♥❡ ❦♦❥❡
s❡ ❦♦r✐st❡ ✉ s✈❛❦♦♠ Monte Carlo ❣❡♥❡r❛t♦r✉ ❦♦❥✐ s❡ ❞❛♥❛s ❦♦r✐st✐✳
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◆❛ ♦s♥♦✈✉ ❞♦❦t♦rs❦♦❣ r❛❞❛ ❞r ❇❡❡♠st❡r❛✱ st✉❞✐❥❛ ♥♦✈♦❣ ♠❡t♦❞❛ ✐str❛✙✐✈❛✟❛ str✉❦t✉r❡ ♣r♦t♦♥❛
❥❡ ♥❛st❛✈✠❡♥❛ ✉ NIKHEF✲✉ ♣♦s❧❡ ✟❡❣♦✈♦❣ ♦❞❧❛s❦❛✳✶✳ ❚❛ st✉❞✐❥❛ ❥❡ ♣♦t✈r❞✐❧❛ ❞❛ ✎❡ LHC ♣r✐❦✉♣✐t✐
❞♦✈♦✠♥♦ ♣♦❞❛t❛❦❛ ❞❛ s❡ ✐③♦❧✉❥❡ s✐❣♥❛❧♥✐ DPI ♣r♦❝❡s✳ ❚❛ ❛♥❛❧✐③❛ ❞♦❞❛t♥♦ ❥❡ ♣♦t✈r❞✐❧❛ ❞❛ ❥❡ ♠❡r❡✟❡
♦❞♥♦s❛ ✐③♠❡✍✉ ❜r♦❥❛ ❞♦❣❛✍❛❥❛ ❣❞❡ s✉ ♦❜❛ ❧❡♣t♦♥❛ ✉ ✐st♦❥ ❤❡♠✐s❢❡r✐ ✉ ♦❞♥♦s✉ ♥❛ ❜r♦❥ ❞♦❣❛✍❛❥❛ ❦❛❞❛ s✉
✉ s✉♣r♦t♥♦❥ ♣♦s❡❜♥♦ ♦s❡t✠✐✈❛ ♥❛ s♣✐♥s❦❡ ❦♦r❡❧❛❝✐❥❡ ✐③♠❡✍✉ ❞✈❛ ❦✈❛r❦❛ ✉ ♣r♦t♦♥✉✱ ①t♦ ❥❡ ❦❛♥❞✐❞❛t
st✉❞✐r❛♦ ✉ s✈♦❥♦❥ t❡③✐✳

❖✈❛❥ r❛❞ ❥❡ ♦♣✐s❛♥ ✉ ✟❡❣♦✈♦❥ ❞♦❦t♦rs❦♦❥ t❡③✐✿

• Lars Beemster, “Same sign W pair production in double parton interactions”

P♦ ♣♦✈r❛t❦✉ ♥❛ ❡❦s♣❡r✐♠❡♥t ❆❚▲❆❙ ♣♦q❡♦ ❥❡ ❞❛ r❛❞✐ ✉ ❣r✉♣✐ ③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛✳ �❡❣♦✈
❦✈❛❧✐❢✐❦❛❝✐♦♥✐ ③❛❞❛t❛❦ ❜✐♦ ❥❡ ❞❛ ♥❛st❛✈✐ r❛③✈♦❥ ❛❧❛t❛ ③❛ ❡♠✉❧❛❝✐❥✉ tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛✷ ✐ ❞❛
♣r✐❧❛❣♦❞✐ s♦❢t✈❡rs❦✐ ♣❛❦❡t ♥♦✈♦❥ ✈❡r③✐❥✐ s♦❢t✈❡r❛ ❦♦❥❛ ❥❡ ♣♦q❡❧❛ ❞❛ s❡ ❦♦r✐st✐ ③❛ tr❡✎✐ ♣❡r✐♦❞
♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛ ✭✷✵✷✷✲✷✵✷✻✮✳ ❖✈❛❥ ❛❧❛t ✐♠❛ ✈✐①❡str✉❦✉ ♣r✐♠❡♥✉ ♥❛ ❡❦s♣❡r✐♠❡♥t✉✳ ▼♦✙❡
❞❛ s❡ ❦♦r✐st✐ ✉ r❛③✈♦❥✉ ♥♦✈✐❤ ❧❛♥❛❝❛✸ tr✐❣❡r❛ ✐ ✟✐❤♦✈♦♠ ✐s♣✐t✐✈❛✟✉ ✉ ✉③♦r❝✐♠❛ ▼♦♥t❡ ❑❛r❧♦
s✐♠✉❧❛❝✐❥❛✳ ❚❛❦♦✍❡ ❥❡ ♦✈❛❥ ❛❧❛t ♥❡♦♣❤♦❞❛♥ ❛❦♦ ❥❡ ♦❞r❡✍❡♥✐ ❧❛♥❛❝ tr✐❣❡r❛ ❜✐♦ ❦♦r✐①✎❡♥ ✉ r❡❛❧♥♦♠
♣r✐❦✉♣✠❛✟✉ ♣♦❞❛t❛❦❛✱ ❛❧✐ ❥❡ ▼♦♥t❡ ❑❛r❧♦ ♣r♦✐③✈❡❞❡♥ r❛♥✐❥❡✱ ♣❛ ♦✈❛❥ ❧❛♥❛❝ ♥✐❥❡ ❜✐♦ ✉❦✠✉q❡♥✳ ■♠❛
♣r✐♠❡♥✉ ✐ ✉ ✈❛❧✐❞❛❝✐❥✐ ♥♦✈✐❤ tr✐❣❡r❛✳ ❖✈❛❥ r❛❞ ❥❡ ♣r♦①✐r❡♥ ✉ s❛r❛❞✟✐ s❛ ❣r✉♣♦♠ ③❛ tr✐❣❡r❡ s❛
s✈✐♠ ✡❡t♦✈✐♠❛ ❣❞❡ ❥❡ ❞r ❇❡❡♠st❡r ③♥❛q❛❥♥♦ ❞♦♣r✐♥❡♦ r❛③✈♦❥✉ s❧✐q♥♦❣ ❛❧❛t❛ ✉ ♦❦✈✐r✉ t❡ ❣r✉♣❡✳

◆❛❦♦♥ ✉s♣❡①♥♦❣ ③❛✈r①❡t❦❛ ♦✈♦❣ ③❛❞❛t❦❛ ✐ st✐❝❛✟❛ ❞✉❜✠❡❣ r❛③✉♠❡✈❛✟❛ tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛✱
❞r ❇❡❡♠st❡r ❥❡ ♣♦st❛♦ ❦♦♦r❞✐♥❛t♦r ❣r✉♣❡ ③❛ ♦✈❡ tr✐❣❡r❡✳ ❉♦❦ ❥❡ r✉❦♦✈♦❞✐♦ ❣r✉♣♦♠ ③❛ tr✐❣❡r❡ s❛
b✲✡❡t♦✈✐♠❛ ♦✈✐ tr✐❣❡r✐ s✉ ③❛ ♦❜❡❧❡✙❛✈❛✟❡ ✡❡t♦✈❛ ❦♦❥✐ ♣♦t✐q✉ ♦❞ b✲❦✈❛r❦❛ ♣♦q❡❧✐ ❞❛ ❦♦r✐st❡ ❣r❛✲
❢♦✈s❦❡ ♥❡✉r♦♥s❦❡ ♠r❡✙❡ ✉♠❡st♦ ❞✉❜♦❦✐❤ ♥❡✉r♦♥s❦✐❤ ♠r❡✙❛ ❦♦❥❡ s✉ ❦♦r✐①✎❡♥❡ ✷✵✷✷✳ ❣♦❞✐♥❡✳ ❚♦ ❥❡
♣r✈❛ ♣r✐♠❡♥❛ ❣r❛❢♦✈s❦✐❤ ♥❡✉r♦♥s❦✐❤ ♠r❡✙❛ ✉ s✐st❡♠✉ tr✐❣❡r❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✉ ❆❚▲❆❙✳ ❖✈♦ ❥❡
③♥❛q❛❥♥♦ ♣♦❜♦✠①❛❧♦ ♣❡r❢♦r♠❛♥s❡ tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛✳

P♦❞ ✟❡❣♦✈✐♠ r✉❦♦✈♦❞st✈♦♠ ❞♦①❧♦ ❥❡ ✐ ❞♦ ❞r✉❣✐❤ ③♥❛q❛❥♥✐❤ ♣♦❜♦✠①❛✟❛ ✉ ❦♦♥❢✐❣✉r❛❝✐❥✐ tr✐❣❡r❛
s❛ b✲✡❡t♦✈✐♠❛✳ ❑❛❦♦ ♦✈✐ tr✐❣❡r✐ ❦♦r✐st❡ tr❛❣♦✈❡ ♥❛❡❧❡❦tr✐s❛♥✐❤ q❡st✐❝❛ ✉ ✉♥✉tr❛①✟❡♠ ❞❡t❡❦t♦✲
r✉✱ ❥❡❞❛♥ ♦❞ ❣❧❛✈♥✐❤ ♣r♦❜❧❡♠❛ ♣r❡❞st❛✈✠❛ ♦❣r❛♥✐q❡♥❛ ♠♦❣✉✎♥♦st ❦♦♠♣❥✉t❡r❛ ❦♦❥✐ s❡ ❦♦r✐st❡ ♥❛
✈✐s♦❦♦♠ ♥✐✈♦✉ tr✐❣❡r❛✳ ❖✈♦ ❥❡ ♥❛r♦q✐t♦ ③♥❛q❛❥♥♦ ③❛ ❝❡♥tr❛❧♥✉ ♣r♦❝❡s♦rs❦✉ ❥❡❞✐♥✐❝✉✱ CPU✱ ✐ ✟❡♥♦
♦♣t❡r❡✎❡✟❡✳ ❉❛ ❜✐ s❡ ♦✈❛❥ ♣r♦❜❧❡♠ ♣r❡✈❛③✐①❛♦ ♥❛ ❡❦s♣❡r✐♠❡♥t✉ ❆❚▲❆❙✱ ❦♦r✐①✎❡✟❡ tr❛❣♦✈❛ ③❛
♣♦tr❡❜❡ tr✐❣❡r❛ s❛ ✡❡t♦✈✐♠❛ ✉♦♣①t❡✱ ❛ s❛♠✐♠ t✐♠ ✐ s❛ b✲✡❡t♦✈✐♠❛ ♦❜❛✈✠❛ s❡ ✉ ❞✈❡ ❢❛③❡✳ Pr✈❛ ❥❡
t❛❦♦③✈❛♥❛ ❜r③❛✱ ❛ ❞r✉❣❛ ❥❡ t❛❦♦③✈❛♥❛ ♣r❡❝✐③♥❛ ❢❛③❛✳ P♦❞ r✉❦♦✈♦❞st✈♦♠ ❦❛♥❞✐❞❛t❛ ♦✈❛❦✈❛ ♣♦❞❡❧❛
❥❡ ♥❛♣r❛✈✠❡♥❛ ✐ ♥❛ ♥✐✈♦✉ ♦❜❡❧❡✙❛✈❛✟❛ b✲✡❡t♦✈❛✳ Pr✈❛ ❢❛③❛✱ ❜r③♦ ♦❜❡❧❡✙❛✈❛✟❡ b✲✡❡t♦✈❛ ❦♦r✐st✐
t③✈✳ ❜r③❡ tr❛❣♦✈❡✱ ❛ r❛③✈✐❥❡♥ ❥❡ ✐ ❛❧❣♦r✐t❛♠ ❦♦❥✐ ❦♦r✐st✐ ♠❛①✐♥s❦♦ ✉q❡✟❡✱ ♦❞♥♦s♥♦ ❜r③✐ ❛❧❣♦r✐t❛♠
❜❛③✐r❛♥ ♥❛ s❦✉♣♦✈✐♠❛ ❞✉❜♦❦✐❤ ♣❛r❛♠❡t❛r❛ ✉❞❛r❛ ✭Deep Impact Parameter Sets - DIPS)✳ ❖✈❛❥ r❛❞
♣✉❜❧✐❦♦✈❛♥ ❥❡ ✉✿

• ATLAS Collaboration: G. Aad, ..., L.J. Beemster, et al., “Fast b-tagging at the high-level trigger
of the ATLAS experiment in LHC Run 3”, JINST 18 (2023) 11, P11006

❚♦❦♦♠ ♦✈♦❣ ♣❡r✐♦❞❛ ③❛♣♦q❡♦ ❥❡ ✐ r❛❞ ❦❛❧✐❜r❛❝✐❥❡ tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛ ❣❞❡ ❥❡ ❞r ❇❡❡♠st❡r
❞✐r❡❦t♥♦ ♥❛❞❣❧❡❞❛♦ r❛❞ ❞✈♦❥❡✱ ✐ tr❡♥✉t♥♦ ♥❛❞❣❧❡❞❛ r❛❞ tr❡✎❡❣ ❞♦t♦r❛♥❞❛✳ ❑❛❧✐❜r❛❝✐❥❛ tr✐❣❡r❛ ❥❡
♣r♦❝❡s ✉ ❦♦♠❡ s❡ ♣♦r❡❞❡ st✈❛r♥✐ ♣♦❞❛❝✐ s❛ s✐♠✉❧✐r❛♥✐♠ ♣♦❞❛❝✐♠❛✱ ♦❞r❡✍✉❥❡ ❡❢✐❦❛s♥♦st tr✐❣❡r❛ ✐
r❛q✉♥❛❥✉ ❢❛❦t♦r✐ s❦❛❧✐r❛✟❛ ③❛ ♣♦❞❛t❦❡ ✐③ ▼♦♥t❡ ❑❛r❧♦ s✐♠✉❧❛❝✐❥❡✳ ❖✈✐ ❢❛❦t♦r✐ s❦❛❧✐r❛✟❛ s✉
✈✐t❛❧♥✐ ❞❡♦ ③❛ s✈❛❦✉ ❛♥❛❧✐③✉ ❦♦❥❛ ✉❦✠✉q✉❥❡ b✲✡❡t♦✈❡✳ ❋❛❦t♦r✐ s❦❛❧✐r❛✟❛ ♠♦r❛❥✉ ❞❛ s❡ r❛q✉♥❛❥✉ ③❛
s✈❛❦✉ ❣♦❞✐♥✉ ③❛s❡❜♥♦✱ ❦❛♦ ✐ s✈❛❦✐ ♣✉t ❦❛❞ s❡ ♣r♦♠❡♥✐ ♠❡t♦❞ ❦♦❥✐ s❡ ❦♦r✐st✐ ✉ ♦❜❡❧❡✙❛✈❛✟✉ b✲✡❡t♦✈❛
✉ r❡❦♦♥str✉❦❝✐❥✐✳ ❑❛♥❞✐❞❛t ❥❡ ♥❛❞❣❧❡❞❛♦ r❛❞ st✉❞❡♥t❛ ♥❛ ❦❛❧✐❜r❛❝✐❥✐ ③❛ ✷✵✷✷✳ ❣♦❞✐♥✉✱ ❛ tr❡♥✉t♥♦
♥❛❞❣❧❡❞❛ r❛❞ st✉❞❡♥t❛ ♥❛ ❦❛❧✐❜r❛❝✐❥✐ ③❛ ✷✵✷✸✳ ❣♦❞✐♥✉✳ ❚❛❦♦✍❡ ❥❡ ♥❛❞❣❧❡❞❛♦ r❛❞ st✉❞❡♥t❛ ❦♦❥✐ ♠❡r✐
❡❢✐❦❛s♥♦st tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛ ✉ ♦❦✈✐r✉ ❛♥❛❧✐③❡ ♥❛ ♥✐✈♦✉ tr✐❣❡r❛✳ ❖q❡❦✉❥❡ s❡ ♣✉❜❧✐❦♦✈❛✟❡
❥❡❞♥♦❣ r❛❞❛ ❦♦❥✐ tr❡❜❛ ❞❛ ♦♣✐①❡ ♣r♦❝❡s ❦❛❧✐❜r❛❝✐❥❡ ✐ ❞❛ ♣r❡❞st❛✈✐ ♦✈❡ r❡③✉❧t❛t❡✳

P♦r❡❞ ✉❧♦❣❡ ❦♦♦r❞✐♥❛t♦r❛ ✐ ♠❡♥t♦r❛✱ ❞r ❇❡♠st❡r ❥❡ ✉ ♦✈♦♠ ♣❡r✐♦❞✉ ♥❛st❛✈✐♦ r❛③✈♦❥ s♦❢t✈❡r❛
③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛✱ ①t♦ ❥❡ ❜✐❧♦ ♥❡♦♣❤♦❞♥♦ ❞❛ ❜✐ ♦✈✐ tr✐❣❡r✐ ♠♦❣❧✐ ❞❛ s❡ ❦♦r✐st❡ ♦❞ ✷✵✷✸✳

✶❉❛✠✐ r❛③✈♦❥ ♦✈❡ ✐❞❡❥❡ ♥❛st❛✈✠❡♥ ❥❡ ✉ ■♥st✐t✉t✉ NIKHEF ❣❞❡ ❥❡ ❦❛♥❞✐❞❛t ❞♦❦t♦r✐r❛♦ ♣♦s❧❡ ✟❡❣♦✈♦❣ ♦❞❧❛s❦❛✱ ❛

r❡③✉❧t❛t✐ s✉ ♣✉❜❧✐❦♦✈❛♥✐ ✉ q❛s♦♣✐s✉ Physical Review D ✷✵✶✾✳ ❣♦❞✐♥❡ ✐ ❝✐t✐r❛♥✐ ✶✹ ♣✉t❛✳
✷✂❡t♦✈✐ ❦♦❥✐ ♣♦t✐q✉ ♦❞ b✲❦✈❛r❦❛
✸▲❛♥❛❝ tr✐❣❡r❛ ❥❡ s❦✉♣ ♣r❛✈✐❧❛ ❦♦❥✐ ♦❞r❡✍✉❥❡ ❦♦❥✐ ✎❡ ❞♦❣❛✍❛❥✐ ❜✐t✐ s❛q✉✈❛♥✐✳

✸



❣♦❞✐♥❡✳ ❖✈♦ ❥❡ ✉❦✠✉q✐✈❛❧♦ ♦❞r❡✍✐✈❛✟❡ r❡❞♦s❧❡❞❛ (scheduling) ❛❧❣♦r✐t❛♠❛ ③❛ b✲✡❡t♦✈❡ ✐ ♥❡✉r♦♥s❦✐❤
♠r❡✙❛ ❦♦❥❡ ✐❞❡♥t✐❢✐❦✉❥✉ ✡❡t♦✈❡ ✉ tr✐❣❡r✉✳ ❖♣①t✐ s✐st❡♠ tr✐❣❡r❛ ✉ ❆❚▲❆❙✲✉ ♣r❡①❛♦ ❥❡ ♥❛ ♥♦✈✉
♣❛r❛❞✐❣♠✉ ③✈❛♥✉ Component Accumulator✱ ①t♦ ❥❡ ♦♠♦❣✉✎✐❧♦ ❞❛ ❛❦t✐✈✐r❛✟❡ s✈✐❤ ♣♦tr❡❜♥✐❤ ❛❧❣♦r✐✲
t❛♠❛ ❜✉❞❡ ♠♥♦❣♦ ♦♣✐s♥✐❥❡✳ ❖✈♦ ❥❡ ♣♦st✐❣♥✉t♦ ♣r❡♥♦①❡✟❡♠ s✈✐❤ ♣♦③✐✈❛ ✐③ C++ ✉ ❞r✉❣✐ ♣r♦❣r❛♠s❦✐
❥❡③✐❦✱ Python✱ ①t♦ ❥❡ ❜✐♦ ③❛❞❛t❛❦ ❦♦❥✐ ❥❡ ❞r ❇❡❡♠st❡r ♣r❡✉③❡♦ ♥❛ s❡❜❡ ✐ ✉s♣❡①♥♦ ③❛✈r①✐♦ ♥❛ ✈r❡♠❡
③❛ ♣♦q❡t❛❦ ♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛ t♦❦♦♠ ✷✵✷✸✳ ❣♦❞✐♥❡ ✉ ♦❦✈✐r✉ r❛❞❛ ▲❍❈✲❛✳

❯ ♣r❡t❤♦❞♥♦♠ ♣❡r✐♦❞✉ ❦❛♥❞✐❞❛t s❡ ❛♥❣❛✙♦✈❛♦ ✉ ❣r✉♣✐ ③❛ s♦❢t✈❡r tr✐❣❡r❛ ❣❞❡ ❥❡ r❡❞♦✈♥♦ ❞✐✲
s❦✉t♦✈❛♦ ♣♦❜♦✠①❛✟❛ ✉ ♦❦✈✐r✉ s✈♦❥❡ ❣r✉♣❡ ③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛✱ ❛❧✐ ✐ ❣❡♥❡r❛❧♥♦❣ s♦❢t✈❡r❛ ③❛
tr✐❣❡r✳ ❚❛❦♦✍❡ ❥❡ ❜✐♦ ❛❦t✐✈❛♥ ✉ ❣r✉♣✐ ③❛ ✈❡r③✐❥❡ s♦❢t✈❡r❛ ✐ ✈❛❧✐❞❛❝✐❥✉ ❦❛♦ ❡❦s♣❡rt ✉ ❞✈❡ ✉❧♦❣❡✳
Pr✈❛ ❥❡ ❜✐❧❛ ♣r♦✈❡r❛ ❦✈❛❧✐t❡t❛ s♦❢t✈❡r❛ ✐ ✈❛❧✐❞❛❝✐❥❛ t♦❦♦♠ ❥❡❞♥♦♥❡❞❡✠♥✐❤ s♠❡♥❛ ③❛ ♥❛❞❣❧❡❞❛✟❡✱
❞♦❦ ❥❡ ❞r✉❣❛✱ t❛❦♦③✈❛♥✐ r♦t✐r❛❥✉✎✐ ❡❦s♣❡rt✱ ❜✐❧❛ ❞❛ ❦❛♦ ♥❛❥❜❧✐✙✐ s❛r❛❞♥✐❦ ❦♦♦r❞✐♥❛t♦r✐♠❛ t♦❦♦♠
♠❡s❡❝ ❞❛♥❛ ♥❛❞❣❧❡❞❛ ♣r♦❝❡s ✈❛❧✐❞❛❝✐❥❡ s♦❢t✈❡r❛✳ �❡❣♦✈❛ ♣♦s✈❡✎❡♥♦st ✐ ✈r❤✉♥s❦♦ ③❛❧❛❣❛✟❡ ♥❛ ♦✈✐♠
♣♦s❧♦✈✐♠❛✱ ♣♦③♥❛✈❛✟❡ s♦❢t✈❡r❛ ③❛ tr✐❣❡r ✐ ✉❧♦❣❛ ❦♦♦r❞✐♥❛t♦r❛ ③❛ tr✐❣❡r❡ ③❛ b✲✡❡t♦✈❡ ❞♦✈❡❧❛ ❥❡ ❞♦
t♦❣❛ ❞❛ ♦❞ ✶✳ ❛♣r✐❧❛ ✷✵✷✺✳ ❣♦❞✐♥❡ ❜✉❞❡ ✐♠❡♥♦✈❛♥ ♥❛ ♣♦③✐❝✐❥✉ ❦♦♦r❞✐♥❛t♦r❛ ③❛ ✈❡r③✐❥❡ s♦❢t✈❡r❛ ✐ ✈❛✲
❧✐❞❛❝✐❥✉✹ ❣❞❡ ❥❡ ♦❞❣♦✈♦r❛♥ ③❛ ❦✈❛❧✐t❡t s♦❢t✈❡r❛ ❦♦❥✐ s❡ ❦♦r✐st✐ ③❛ tr✐❣❡r❡ ✉ ♣r♦❝❡s✉ ♣r✐❦✉♣✠❛✟❛
♣♦❞❛t❛❦❛ ✐ ♣r✐❧✐❦♦♠ ▼♦♥t❡ ❑❛r❧♦ s✐♠✉❧❛❝✐❥❛✳

�❡❣♦✈ r❛❞ ♥❛ tr✐❣❡r✐♠❛ ③❛ b✲✡❡t♦✈❡ ✐ ❣❡♥❡r❛❧♥♦ r❡③✉❧t✐r❛♦ ❥❡ ✉ ❞✈❡ ♣✉❜❧✐❦❛❝✐❥❡✿

• ATLAS Collaboration: G. Aad, ..., L.J. Beemster, et al., “The ATLAS trigger system for LHC Run
3 and trigger performance in 2022”, JINST 19 (2024) 06, P06029

• ATLAS Collaboration: G. Aad, ..., L.J. Beemster, et al., “Configuration, Performance, and Com-
missioning of the ATLAS b-jet Triggers for the 2022 and 2023 LHC data-taking periods”, JINST
20 (2025) 03, P03002

❉r ❇❡♠st❡r ❥❡ r❡③✉❧❛t❡ ✐③ ♦❜❧❛st✐ tr✐❣❡r❛ ♣r❡❞st❛✈✐♦ ♥❛ ❜r♦❥♥✐♠ s❛st❛♥❝✐♠❛ ❦♦❧❛❜♦r❛❝✐❥❡
❆❚▲❆❙✱ ❛ s♣✐s❛❦ ❥❡ ♣r✐❧♦✙❡♥ ✉ ♦✈♦♠ ♠❛t❡r✐❥❛❧✉✳

P♦r❡❞ ❞♦♣r✐♥♦s❛ ✉ ♦❜❧❛st✐ tr✐❣❡r❛✱ ♦❞♥♦s♥♦ s✈♦❣ t❡❤♥✐q❦♦❣ r❛❞❛✱ ❞r ❇❡♠st❡r ❥❡ ✉❦✠✉q❡♥ ✐ ✉
♥❡❦♦❧✐❦♦ ❢✐③✐q❦✐❤ ❛♥❛❧✐③❛✳ �❡❣♦✈♦ ♦♣s❡✙♥♦ ③♥❛✟❡ ♦ b✲✡❡t♦✈✐♠❛ ✐ tr✐❣❡r✐♠❛ s❛ b✲✡❡t♦✈✐♠❛ ♦❣❧❡❞❛
s❡ ✉ ✟❡❣♦✈♦♠ ❞♦♣r✐♥♦s✉ ✉ ✐str❛✙✐✈❛✟✐♠❛ ♣r♦❝❡s❛ s❛ ✈✐①❡ b✲✡❡t♦✈❛ ✉ ❢✐♥❛❧♥✐♠ st❛✟✐♠❛✳

Pr✈❛ ❥❡ ❛♥❛❧✐③❛ ♣♦❞❛t❛❦❛ ✐③ ♣r❡t❤♦❞♥♦❣ ♣❡r✐♦❞❛✱ ♦❞ ✷✵✶✻✳✲✷✵✶✽✳ ❣♦❞✐♥❡✱ ✉ ♣♦tr❛③✐ ③❛ ♥♦✈✐♠
t❡①❦✐♠ s❦❛❧❛r✐♠❛ ❦♦❥✐ s✉ ♣r♦✐③✈❡❞❡♥✐ ✉ ❛s♦❝✐❥❛❝✐❥✐ s❛ b✲❦✈❛r❦♦✭✈✐✮♠✭❛✮ ✐ r❛s♣❛❞❛❥✉ s❡ ♥❛ ❞✈❛
b✲❦✈❛r❦❛✱ ①t♦ r❡③✉❧t✐r❛ ✉ ❢✐♥❛❧♥♦♠ st❛✟✉ s❛ ❜❛r tr✐ b✲✡❡t❛✳ �❡❣♦✈ ❦✠✉q♥✐ ❞♦♣r✐♥♦s ♦✈❞❡ ❥❡ ✉
♣r✐❧❛❣✐✍❛✈❛✟✉ s♦❢t✈❡rs✐❤ ❛❧❛t❛ ❦♦❥✐ s❡ ❦♦r✐st❡ ✉ ♦✈♦❥ ❛♥❛❧✐③✐ ♥♦✈✐❥✐♠ s♦❢t✈❡rs❦✐♠ ♣❛❦❡t✐♠❛✳
❚❛❦♦✍❡ ✐♠❛ ❞♦♣r✐♥♦s ✉ ✐s♣✐t✐✈❛✟✉ tr✐❣❡r❛ ✐ r❡❦str✉✐s❛♥✐❤ b✲✡❡t♦✈❛ ③❛ ♦✈❡ ♣r♦❝❡s❡✳ P✉❜❧✐❦❛❝✐❥❛
s❡ ♦q❡❦✉❥❡ ❦r❛❥❡♠ ✷✵✷✺✳ ✐❧✐ ♣♦q❡t❦♦♠ ✷✵✷✻✳ ❣♦❞✐♥❡✳

❙❧❡❞❡✎❛ ❥❡ ❛♥❛❧✐③❛ ♥❛ ♥✐✈♦✉ tr✐❣❡r❛✱ eng. Trigger level analysis - TLA✱ ❣❞❡ s❡ tr❛✙❡ ♥♦✈❡ q❡st✐❝❡
✉ r❛s♣❛❞✐♠❛ ♥❛ ❞✈❛ b✲❦✈❛r❦❛ ♣r❡❞✈✐✍❡♥❡ ♠♥♦❣✐♠ ♠♦❞❡❧✐♠❛ s❛ ❡❣③♦t✐q♥✐♠ s❦❛❧❛r✐♠❛ ✐❧✐ q❡st✐❝❛♠❛
t❛♠♥❡ ♠❛t❡r✐❥❡✳ ❖✈❞❡ s❡ ③❛ ❛♥❛❧✐③✉ ❦♦r✐st❡ s❛♠♦ ✐♥❢♦r♠❛❝✐❥❡ ❦♦❥❡ s✉ ♣r✐❦✉♣✠❡♥❡ ♥❛ ♥✐✈♦✉ tr✐❣❡r❛✳
❉r ❇❡♠st❡r ❥❡ ❜✐♦ ③❛❞✉✙❡♥ ③❛ r❛③✈♦❥ s♦❢t✈❡r❛ ❦♦❥✐♠ ❜✐ s❡ ♣r♦①✐r✐❧❛ ♦❜❧❛st ♣♦❞❛t❛❦❛ ♥❛ ♦♥❡ ❦♦❥✐
s✉ ♣r✐❦✉♣✠❡♥✐ ✉ tr❡♥✉t♥♦♠ ♣❡r✐♦❞✉ ♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛✱ ♦❞♥♦s♥♦ ♦❞ ✷✵✷✷✳ ❣♦❞✐♥❡✳ ❖✈❛ ❛♥❛❧✐③❛
❥❡ ✉ ♣♦s❧❡❞✟♦❥ ❢❛③✐ ✐str❛✙✐✈❛✟❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✉ ✐ ✉ ♣r♦❝❡s✉ ✐♥t❡r♥❡ r❡❝❡♥③✐❥❡ ♥❛ ❡❦s♣❡r✐♠❡♥t✉✳
P✉❜❧✐❦❛❝✐❥❛ s❡ ♦q❡❦✉❥❡ ❞♦ ❦r❛❥❛ ❣♦❞✐♥❡✳

❉r ❇❡♠st❡r ❥❡ t❛❦♦✍❡ ✉ ✈❡❧✐❦♦❥ ♠❡r✐ ✉❦✠✉q❡♥ ✉ ❛♥❛❧✐③✉ ♣r♦✐③✈♦❞✟❡ ❞✈❛ ❍✐❣s♦✈❛ ❜♦③♦♥❛ ❣❞❡
s❡ s✈❛❦✐ r❛s♣❛❞❛ ✉ ✷ b✲✡❡t❛✱ ①t♦ ❞♦✈♦❞✐ ❞♦ ❢✐♥❛❧♥♦❣ st❛✟❛ s❛ ✹ b✲✡❡t❛✳ ❖✈❛ ❛♥❛❧✐③❛ ❥❡ ❥❡❞❛♥
♦❞ ♥❛❥✈❡✎✐❤ ♣r✐♦r✐t❡t❛ ❦♦❧❛❜♦r❛❝✐❥❡ ❆❚▲❆❙ ✐ ♣r♦❣r❛♠❛ ❢✐③✐❦❡ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛ ✉♦♣①t❡♥♦ ✉
♥❛r❡❞♥♦♠ ♣❡r✐♦❞✉ ♣♦①t♦ ♠♦✙❡ ❞❛ ♦❜❥❛s♥✐ ❍✐❣s♦✈ ♣♦t❡♥❝✐❥❛❧✳ ❉♦♣r✐♥♦s ❦❛♥❞✐❞❛t❛ ✉ ♦✈♦❥ ❛♥❛❧✐③✐
❥❡ ♦❞ ✈✐t❛❧♥♦❣ ③♥❛q❛❥❛✳ Pr❡ s✈❡❣❛✱ ✉q❡st✈♦✈❛♦ ❥❡ ✉ r❛③✈♦❥✉ ✐ ♥❛❞❣❧❡❞❛✟✉ tr✐❣❡r❛ ❦♦❥✐ s❡ ❦♦r✐st❡
✉ ♦✈♦❥ ❛♥❛❧✐③✐✱ ❦❛♦ ✐ ❦❛❧✐❜r❛❝✐❥✐ tr✐❣❡r❛✳ ❱♦❞❡✎✐ ❥❡ ❡❦s♣❡rt ✉ r❛③✈♦❥✉ ✐ r❛③✉♠❡✈❛✟✉ ❛❧❛t❛ ③❛
❡♠✉❧❛❝✐❥✉ tr✐❣❡r❛ ①t♦ ❥❡ ♥❡♦♣❤♦❞♥♦ ❞❛ ❜✐ s❡ ♣r✐♠❡♥✐❧✐ ❢❛❦t♦r✐ s❦❛❧✐r❛✟❛ ♥❛ ▼♦♥t❡ ❑❛r❧♦
✉③♦r❦❡✳ P✉❜❧✐❦❛❝✐❥❛ s❡ ♦q❡❦✉❥❡ ❞♦ ❦r❛❥❛ ♦✈❡ ✐❧✐ ✷✵✷✻✳ ❣♦❞✐♥❡✳

❉r✳ ❇❡❡♠st❡r s❡ ✉❦✠✉q✐♦ ✉ ♣r♦❥❡❦❛t s❛r❛❞✟❡ s❛ ♥❡✉tr✐♥♦ ♦♣s❡r✈❛t♦r✐❥♦♠ ❇❛❥❦❛❧ ❧♦❝✐r❛♥♦❥
✉ ❘✉s✐❥✐ ③❛❥❡❞♥♦ s❛ ❦♦❧❡❣❛♠❛ s❛ ❆str♦♥♦♠s❦❡ ❖♣s❡r✈❛t♦r✐❥❡ ✉ ❇❡♦❣r❛❞✉✳ ❑❛♥❞✐❞❛t ✐♠❛ ✈❡❧✐❦♦

✹❖✈♦ ❥❡ ♣♦③✐❝✐❥❛ ❞r✉❣♦❣ ♥✐✈♦❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✉✳ P♦③✐❝✐❥❛ ❦♦♦r❞✐♥❛t♦r❛ ③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛ ❥❡ ♣♦③✐❝✐❥❛

tr❡✎❡❣ ♥✐✈♦❛

✹



✐s❦✉st✈♦ ✉ ▼♦♥t❡ ❑❛r❧♦ ❛♥❛❧✐③❛♠❛ ✐ ✟✐❤♦✈♦❥ ♣r✐♠❡♥✐ ✉ ✐str❛✙✐✈❛✟✐♠❛ ✉ ♦❜❧❛st✐ ❢✐③✐❦❡ ♥❡✉✲
tr✐♥❛ ✉ ♦❦✈✐r✉ ♠❡✍✉♥❛r♦❞♥❡ ❦♦❧❛❜♦r❛❝✐❥❡ ANTARES✳ ❯ ♦❦✈✐r✉ ✐str❛✙✐✈❛✟❛ ♥❛ ♣r♦❥❡❦t✉ ❇❛❥❦❛❧
✐s♣✐t✐✈❛✎❡ s❡ ❦♦❥✐ ❛str♦❢✐③✐q❦✐ ♦❜❥❡❦t✐ s✉ t❛❦♦③✈❛♥✐ ❦♦s♠✐q❦✐ ❛❦❝❡❧❡r❛t♦r✐ ✐ ✐③✈♦r✐ ♥❡✉tr✐✲
♥❛✱ ①t♦ ❥♦① ♥✐❥❡ ♣♦③♥❛t♦✳ ❖♣t✐q❦❛ ♣♦s♠❛tr❛✟❛ ✐ t❛❦♦③✈❛♥❛ eng. stacking sources ❛♥❛❧✐③❛ ♣r✉✙✐✎❡
❞♦❞❛t♥❡ ✐♥❢♦r♠❛❝✐❥❡ ♦ ♠♦❣✉✎✐♠ ❛str♦❢✐③✐q❦✐♠ ✐③✈♦r✐♠❛ ♥❡✉tr✐♥❛ ✐ ♣r♦❝❡s✐♠❛ ❦♦❥✐ ❞♦✈♦❞❡ ❞♦
❡♠✐t♦✈❛✟❛ ♦✈✐❤ q❡st✐❝❛✳ P♦❥❡❞✐♥❛q♥❡ ❛❦t✐✈♥❡ ❣❛❧❛❦s✐❥❡✱ ❦❛♦ ✐ ❣r✉♣❡ ❛❦t✐✈♥✐❤ ❣❛❧❛❦s✐❥❛ s❧✐q♥✐❤
♦s♦❜✐♥❛ ❜✐✎❡ t❡st✐r❛♥❡ ❦❛♦ ♠♦❣✉✎✐ ❦❛♥❞✐❞❛t✐ ③❛ ✐③✈♦r❡ ❦♦s♠✐q❦✐❤ ♥❡✉tr✐♥❛✳ ❖✈❛❥ r❛❞ ❜✐✎❡ ♥♦✈✐
♣r❛✈❛❝ ✐str❛✙✐✈❛✟❛ ♥❛ ■♥st✐t✉t✉ ③❛ ❢✐③✐❦✉ ✐ ♠♦✙❡ ❞❛ ❞♦♣r✐♥❡s❡ r❛③✈♦❥✉ ✐str❛✙✐✈❛✟❛ ✉ ♦❜❧❛st✐
❛str♦q❡st✐q♥❡ ❢✐③✐❦❡✳

❉r ❇❡❡♠st❡r ❥❡ ❜✐♦ ✉ ❯r❡✍✐✈❛q❦♦♠ ♦❞❜♦r✉ ❞✈❛ ❊❧s❡✈✐❡r q❛s♦♣✐s❛✱ Chaos, Solitons and Fractals -
M21a ✐ Chaos, Solitons and Fractals X - M23 ✐ ♦❜❛✈✠❛♦ ❥❡ ❢✉♥❦❝✐❥✉ ❣❧❛✈♥♦❣ ✉r❡❞♥✐❦❛ eng. Managing
Editor ✉ ♣❡r✐♦❞✉ ♦❞ ✷✵✷✵ ❞♦ ✷✵✷✸ ✐♥❦❧✉③✐✈♥♦✳ ❚♦❦♦♠ ✟❡❣♦✈♦❣ ♠❛♥❞❛t❛✱ ♣r✈✐ ♦❞ ❞✈❛ ♥❛✈❡❞❡♥❛ q❛s♦♣✐s❛
♦❜r❛✍✐✈❛♦ ❥❡ ✈✐①❡ ❤✐✠❛❞❛ ♣♦s❧❛t✐❤ r❛❞♦✈❛ ❣♦❞✐①✟❡✳ ❙❛ ❢❛❦t♦r♦♠ ✉t✐❝❛❥❛ ✭✐♠♣❛❦t ❢❛❦t♦r✮ ✐③♠❡✍✉
✻ ✐ ✶✵✱ ❜✐♦ ❥❡ ♥❛❥③♥❛q❛❥♥✐❥✐ ✐ ♥❛❥✉t✐❝❛❥♥✐❥✐ q❛s♦♣✐s ✉ s✈♦❥♦❥ ♦❜❧❛st✐✳ ❉♦❦✉♠❡♥t❛❝✐❥❛ ✈❡③❛♥❛ ③❛
❛♥❣❛✙♠❛♥ ❞r ❇❡❡♠st❡r❛ ✉ ✐③❞❛✈❛q❦♦❥ ❦✉✎✐ ❊❧s❡✈✐❡r ❥❡ ✉ ♣r✐❧♦❣✉✳

✸ ❊❧❡♠❡♥t✐ ③❛ ❦✈❛❧✐t❛t✐✈♥✉ ❛♥❛❧✐③✉ r❛❞❛ ❦❛♥❞✐❞❛t❛

✸✳✶ ❑✈❛❧✐t❡t ♥❛✉q♥✐❤ r❡③✉❧t❛t❛

✸✳✶✳✶ ❩♥❛q❛❥ ♥❛✉q♥✐❤ r❡③✉❧t❛t❛

❉r ▲❛rs ❇❡❡♠st❡r ✐♠❛ ✉❦✉♣♥♦ ✼✵✵ ♦❜❥❛✈✠❡♥✐❤ r❛❞♦✈❛ ❦♦❥✐ s✉ ❝✐t✐r❛♥✐ ✈✐①❡ ♦❞ ✹✼✵✵✵ ♣✉t❛✳ ❖❞
t♦❣❛✱ ❦❛♦ q❧❛♥ ❦♦❧❛❜♦r❛❝✐❥❡ ATLAS ❛✉t♦r ❥❡ ♥❛ ✻✾✾ r❛❞✉✳ ❯ s❦❧❛❞✉ s❛ ♣r❡♣♦r✉❦❛♠❛ ♦ ❦❛t❡❣♦r✐③❛❝✐❥✐
❦♦❧❛❜♦r❛❝✐❥s❦✐❤ r❛❞♦✈❛✱ ♦✈❞❡ s✉ ♦❜r❛✍❡♥✐ s❛♠♦ ♦♥✐ ❣❞❡ ❦❛♥❞✐❞❛t ✐♠❛ ③♥❛q❛❥❛♥ ❞♦♣r✐♥♦s✳

◆❛❥③♥❛q❛❥♥✐❥✐ r❛❞♦✈✐ ❦❛♥❞✐❞❛t❛ s✉ r❛❞♦✈✐ ♥❛ s✐st❡♠✉ tr✐❣❡r❛ ❡❦s♣❡r✐♠❡♥t❛ ❆❚▲❆❙✱ ✉♦♣①t❡ ✐
❦♦♥❦r❡t♥♦ r❛❞ ♥❛ tr✐❣❡r✐♠❛ s❛ b✲✡❡t♦✈✐♠❛✿
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Pr✈✐ r❛❞ s✉♠✐r❛ ❦❛r❛❦t❡r✐st✐❦❡ ✐ ♣❡r❢♦r♠❛♥s❡ tr✐❣❡r❛ s❛ b✲✡❡t♦✈✐♠❛ t♦❦♦♠ ♣r✈❡ ❞✈❡ ❣♦❞✐♥❡✱
✷✵✷✷✳ ✐ ✷✵✷✸✳ tr❡✎❡❣ ♣❡r✐♦❞❛ ♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛✱ t③✈✳ ❘✉♥✲✸✳ ❉r ❇❡♠st❡r ❥❡ ❜✐♦ ❦♦♦r❞✐♥❛t♦r ✐
♥❛❞❣❧❡❞❛♦ ❥❡ ❝❡❧♦❦✉♣❛♥ r❛❞ ♦✈❡ ❣r✉♣❡ ✉ t♦♠ ♣❡r✐♦❞✉✳ P♦s❡❜♥♦ ❥❡ ❜✐♦ ♦❞❣♦✈♦r❛♥ ③❛ ♥❛❞♦❣r❛❞✟✉ s✐st❡✲
♠❛ tr✐❣❡r❛ ③❛ b✲✡❡t♦✈❡✱ ❦♦❥✐ ❥❡ ✐③✉③❡t♥♦ ③♥❛q❛❥❛♥ ③❛ ♣r♦❣r❛♠ ✐str❛✙✐✈❛✟❛ ❡❦s♣❡r✐♠❡♥t❛ ❆❚▲❆❙✱
❦❛♦ ✐ ③❛ ♣♦❜♦✠①❛✟❡ ✟✐❤♦✈✐❤ ♣❡r❢♦r♠❛♥s✐✳ ❯q❡st✈♦✈❛♦ ❥❡ ✉ ❦r❡✐r❛✟✉ ✐ ♦♣✐s✉ ♠❡♥✐❥❛ ③❛ tr✐❣❡r❡ s❛
b✲✡❡t♦✈✐♠❛✱ ❦❛♦ ✐ ✉ ❦♦♥tr♦❧✐ ✐ ♥❛❞❣❧❡❞❛✟❡ ❢r❡❦✈❡♥❝✐❥❛ tr✐❣❡r❛ ✉ r❡❛❧♥♦♠ ♣r✐❦✉♣✠❛✟✉ ♣♦❞❛t❛❦❛✳

❉r✉❣✐ r❛❞ ♦♣✐s✉❥❡ ♣r✈✉ ❢❛③✉ ♥♦✈❡ ♣r♦❝❡❞✉r❡ ❦♦❞ ✐③❣r❛❞✟❡ ❧❛♥❛❝❛ tr✐❣❡r❛✱ t③✈✳ ❜r③♦ ♦③♥❛q❛✈❛✟❡
b✲✡❡t♦✈❛✳ ❖✈❛❦✈✐ ❧❛♥❝✐ ✐ s❛♠ ❛❧❣♦r✐t❛♠ s✉ r❛③✈✐❥❡♥✐ ❞♦❦ ❥❡ ❞r ❇❡♠st❡r ❜✐♦ r✉❦♦✈♦❞✐❧❛❝ ❣r✉♣❡✳
❖♥ ❥❡ ❜✐♦ ♦❞❣♦✈♦r❛♥ ③❛ ✐♠♣❧❡♠❡♥t❛❝✐❥✉ ♥♦✈✐❤ ❧❛♥❛❝❛ ✉ s♦❢t✈❡r ③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛ ✐ ✟✐❤♦✈✉
✈❛❧✐❞❛❝✐❥✉✳ ❑❛♦ ①t♦ s♠♦ ✈❡✎ ♣♦♠❡♥✉❧✐✱ ✉ s✐st❡♠✉ tr✐❣❡r❛ ❥❡❞❛♥ ♦❞ ❣❧❛✈♥✐❤ ♣r♦❜❧❡♠❛ ❥❡ ♦♣t❡r❡✎❡✟❡
❝❡♥tr❛❧♥❡ ♣r♦❝❡s♦rs❦❡ ❥❡❞✐♥✐❝❡✱ ❛ ❜r③✐ ❛❧❣♦r✐t❛♠ ✐♠❛ ✈❡♦♠❛ ③♥❛q❛❥♥✉ ✉❧♦❣✉ ✉ r❡①❛✈❛✟✉ ♦✈✐❤
♣r♦❜❧❡♠❛ ❦❛❦♦ ❜✐ s❡ ♦❜❡③❜❡❞✐❧♦ ♥❡s♠❡t❛♥♦ ♣r✐❦✉♣✠❛✟❡ ♣♦❞❛t❛❦❛✳

✺



❚r❡✎✐ r❛❞ ♦♣✐s✉❥❡ s✐st❡♠ tr✐❣❡r❛ ❡❦s♣❡r✐♠❡♥t❛ ❆❚▲❆❙✳ P♦r❡❞ s✈♦❥❡ ✉❧♦❣❡ ✉ r❛③✈♦❥✉ tr✐❣❡r❛
③❛ b✲✡❡t♦✈❡✱ ❞♦♣r✐♥♦s ❦❛♥❞✐❞❛t❛ ❥❡ ✐③r❛✙❡♥ ✐ ✉ ♣✐s❛✟✉ ✐ ✉r❡✍✐✈❛✟✉ ❞❡❧❛ ♦ tr✐❣❡r✐♠❛ ③❛ b✲✡❡t♦✈❡
✐ ♦❜❡③❜❡✍✐✈❛✟✉ s✈♦❣ ♠❛t❡r✐❥❛❧❛ ❦♦❥✐ ❥❡ ❦♦r✐①✎❡♥✳

◗❡t✈rt❛ ♣✉❜❧✐❦❛❝✐❥❛ ✉❦✠✉q✉❥❡ ✟❡❣♦✈ ❞♦♣r✐♥♦s r❛❞✉ ♥❛ s✐st❡♠✉ ❤❛❞r♦♥s❦✐❤ tr✐❣❡r❛ ❡❦s♣❡r✐✲
♠❡♥t❛ ❆❚▲❆❙✳ ❑❛♥❞✐❞❛t ❥❡ r❛③✈✐♦✱ ✐♠♣❧❡♠❡♥t✐r❛♦ ✐ ♦♣t✐♠✐③♦✈❛♦ r❛③♥❡ ❦r✐t❡r✐❥✉♠❡ tr✐❣❡r❛ ❦❛❦♦
❜✐ ✐③❞✈♦❥✐♦ ✡❡t♦✈❡ ❦♦❥✐ ♥❡ ❞♦❧❛③❡ ♦❞ ♣r✐♠❛r♥❡ ✐♥t❡r❛❦❝✐❥❡ ✈❡✎ ♦❞ ①✉♠❛ ✐❧✐ ♦❞ ❞♦❞❛t♥✐❤ ✐♥t❡r❛❦✲
❝✐❥❛✱ ❦♦❥✐ ♦♥❞❛ ♥❡ ❜✐ ❜✐❧✐ s♥✐♠✠❡♥✐✳ ❖✈❛❥ ❛❧❣♦r✐t❛♠ ✐♠♣❧❡♠❡♥t✐r❛♥ ❥❡ ✉ ♠❡♥✐ tr✐❣❡r❛ ✐ ❦♦r✐st✐♦
s❡ t♦❦♦♠ ❞r✉❣♦❣ ♣❡r✐♦❞❛ ♣r✐❦✉♣✠❛✟❛ ♣♦❞❛t❛❦❛✱ Run 2✳ ❚r✐❣❡r✐ s❛ ✡❡t♦✈✐♠❛ s❡ ❦♦r✐st❡ ✉ ✈❡❧✐✲
❦♦♠ ❜r♦❥✉ ❛♥❛❧✐③❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✉ ATLAS✳ ❘❛❞ ❦❛♥❞✐❞❛t❛ ♥❛ r❛③✈♦❥✉ ♦✈♦❣ ❛❧❣♦r✐t♠❛ ❥❡ ❞♦♣r✐♥❡♦
♣♦❜♦✠①❛♥♦♠ r❛❞✉ tr✐❣❡r❛ ✐ ❡❢✐❦❛s♥✐❥❡♠ ♣r✐❦✉♣✠❛✟✉ ♣♦❞❛t❛❦❛✳

❩❛ ♣❡t✐ r❛❞✱ ❞r ❇❡❡♠st❡r ❥❡ r❛❞✐♦ ♥❛ ♥♦✈♦❥ ❦♦♠❜✐♥♦✈❛♥♦❥✱ t③✈✳ ♠✉❧t✐♠❡s✐♥✡❡r ✭eng. multimes-
senger✮ ❛♥❛❧✐③✐ ❦♦❥❛ ♣♦ ♣r✈✐ ♣✉t r❛③♠❛tr❛ ❦♦r❡❧❛❝✐❥✉ ♣r❛✈❛❝❛ ♣♦s♠❛tr❛♥✐❤ ♥❡✉tr✐♥❛ ✐ ✈✐s♦❦♦✲
❡♥❡r❣✐❥s❦✐❤ ❦♦s♠✐q❦✐❤ ③r❛❦❛✳ ❑❛♦ ①t♦ ❥❡ ✈❡✎ ♣♦♠❡♥✉t♦✱ ❦❛♥❞✐❞❛t ❥❡ r❛③✈✐♦ s♦❢t✈❡rs❦✐ ♣❛❦❡t ✐
❦♦r✐st✐♦ ❣❛ ③❛ st❛t✐st✐q❦✉ ♦❜r❛❞✉ ❞♦❜✐❥❡♥✐❤ ♣♦❞❛t❛❦❛✳ ❖✈❛❥ r❛❞ ♣r❡❞st❛✈✠❛ ♣r✈✉ ❛♥❛❧✐③✉ ♣♦❞❛✲
t❛❦❛ ❣❞❡ ❥❡ ✐str❛✙✐✈❛♥❛ ❦♦r❡❧❛❝✐❥❛ ✐③♠❡✍✉ ❦♦s♠✐q❦✐❤ ♥❡✉tr✐♥❛ ❞❡t❡❦t♦✈❛♥✐❤ ♣♦♠♦✎✉ t❡❧❡s❦♦♣❛
ANTARES ✐ ❦♦s♠✐q❦✐❤ ③r❛❦❛ ✉❧tr❛ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛ ✭UHECR✮ ♣r✐♠❡✎❡♥✐❤ ♥❛ r❛❞✐♦ ♦♣s❡r✈❛t♦✲
r✐❥✐ Pierre Auger✳ ◆✐❥❡ ♣r✐♠❡✎❡♥❛ ③♥❛q❛❥♥❛ ❦♦r❡❧❛❝✐❥❛ ✐ ♣♦st❛✈✠❡♥❛ ❥❡ ❣♦r✟❛ ❣r❛♥✐❝❛ ♥❛ ❢❧✉❦s
♥❡✉tr✐♥❛ ✐③ r❛③❧✐q✐t✐❤ ✐③✈♦r❛✳ ❉❛ ❜✐ s❡ ♦❜❥❛s♥✐♦ ♦✈❛❥ ♥❡❞♦st❛❦ ❦♦r❡❧❛❝✐❥❡✱ ♦✈❛ ♦r✐❣✐♥❛❧♥❛ ✐❞❡❥❛
❦♦r✐st✐ s❡ ✉ ❞❛♥❛①✟✐♠ ❡❦s♣❡r✐♠❡♥t✐♠❛✳ ❖✈♦ ✐str❛✙✐✈❛✟❡ ❥❡ ✐ ❞❛✠❡ ❥❡❞❛♥ ♦❞ ✈♦❞❡✎✐❤ ♣r♦❥❡❦❛t❛
✉ ANTARES ❦♦❧❛❜♦r❛❝✐❥✐✱ ❛ ❛♥❛❧✐③❛ ✐ ♦r✐❣✐♥❛❧♥❛ ✐❞❡❥❛ s❡ ♣r✐♠❡✟✉❥✉ ✉ ♣♦s♠❛tr❛✟✐♠❛ IceCube
♥❡✉tr✐♥♦ t❡❧❡s❦♦♣❛✱ ①t♦ ❥❡ r❡③✉❧t✐r❛❧♦ ✉ ❜r♦❥♥✐♠ r❛❞♦✈✐♠❛ ✉ ✈r❤✉♥s❦✐♠ q❛s♦♣✐s✐♠❛✳ ❙❛♠ r❛❞ ❝✐✲
t✐r❛♥ ❥❡ ❞✐r❡❦t♥♦ ✼ ♣✉t❛✱ ✉ ✈r❤✉♥s❦✐♠ q❛s♦♣✐s✐♠❛ ✭♥❛ ♣r✐♠❡r Journal of Cosmology and Astroparticle
Physics, Physical Review D ✐t❞✮✱ ❛ t❛❦♦✍❡ ❥❡ ❝✐t✐r❛♥ ✉ ❦✟✐③✐ Neutrino Astronomy, Chapter 9: The
Dawn of Multi-Messenger Astronomy, 2017, Marcos Santander✳ Pr♦❥❡❦❛t ❥❡ ❜✐♦ ❢✐♥❛♥s✐r❛♥ ♦❞ str❛♥❡
NWO ✲ ❍♦❧❛♥❞s❦❡ ◆❛✉q♥❡ ❖r❣❛♥✐③❛❝✐❥❡ ❦❛♦ ♥♦✈❛ ✐ ♦r✐❣✐♥❛❧♥❛ ✐❞❡❥❛ ③❛ multimessenger ❛♥❛❧✐③✉✳

✸✳✷ P❛r❛♠❡tr✐ ❦✈❛❧✐t❡t❛ q❛s♦♣✐s❛

❑❛♥❞✐❞❛t ✐♠❛ ✉❦✉♣♥♦ ✼✵✵ ♦❜❥❛✈✠❡♥✐❤ r❛❞♦✈❛ ❦♦❥✐ s✉ ❝✐t✐r❛♥✐ ✈✐①❡ ♦❞ ✹✼✵✵✵ ♣✉t❛✳ ❖❞ r❛❞♦✈❛
s❛ ③♥❛q❛❥♥✐♠ ❞♦♣r✐♥♦s♦♠✱ ♣♦st♦❥✐ ✺ r❛❞♦✈❛ s❛ ✈✐①❡ ♦❞ ✺✵✵ ❝✐t❛t❛✳

❖❞ ❞❛t✉♠❛ ♣♦❦r❡t❛✟❛ ♣r❡t❤♦❞♥♦❣ ✐③❜♦r❛ ✉ ③✈❛✟❡ ❞r ▲❛rs ❇❡❡♠st❡r ✐♠❛ tr✐ ♦❜❥❛✈✠❡♥❛ r❛❞❛ ✉
▼✷✸ q❛s♦♣✐s✐♠❛ s❛ ✐♠♣❛❦t ❢❛❦t♦r♦♠ ♦❞ ✶✳✸ ✭JINST ✷✵✷✸✱ ✷✵✷✹✮ ✐ ♦q❡❦✐✈❛♥✐♠ s❧✐q♥✐♠ ❢❛❦t♦r♦♠
✉t✐❝❛❥❛ ③❛ JINST 2025✳ P♦r❡❞ t♦❣❛✱ ❜✐♦ ❥❡ ✉r❡❞♥✐❦ ✉ ❞✈❛ q❛s♦♣✐s❛ ♣♦ ✹ ❣♦❞✐♥❡✱ ③❛ ❊❧s❡✈✐❡r q❛s♦♣✐s❡
Chaos, Solitons and Fractals ✭▼✷✶❛✮ ✐ Chaos, Solitons and Fractals X ✭▼✷✸✮✳

Pr❡t❤♦❞♥♦ ❥❡ ❦❛♥❞✐❞❛t ✐♠❛♦ ❞✈❛ ♦❜❥❛✈✠❡♥❛ r❛❞❛✱ ❥❡❞❛♥ ✉ q❛s♦♣✐s✉ s❛ ❦❛t❡❣♦r✐❥♦♠ ▼✷✶❛✱ ✭ApJ
✷✵✶✸✮ s❛ ✐♠♣❛❦t ❢❛❦t♦r♦♠ ✻✱✶✽ ✐ ❥❡❞❛♥ ✉ q❛s♦♣✐s✉ s❛ ❦❛t❡❣♦r✐❥♦♠ ▼✷✶✱ ✭EPJC ✷✵✶✼✮ s❛ ✐♠♣❛❦t
❢❛❦t♦r♦♠ ✺✱✵✹✼ ✳

• ✶ r❛❞ ♠❡✍✉♥❛r♦❞♥♦♠ q❛s♦♣✐s✉ ✐③✉③❡t♥✐❤ ✈r❡❞♥♦st✐ Astrophysical Journal ✐♠♣❛❦t ❢❛❦t♦r❛
IF✭✷✵✶✸✮ = ✻✳✷✽✵✱ ♦❞♥♦s♥♦ SNIP✭✷✵✶✸✮ = ✸✳✺✹✶✳

• ✶ r❛❞ ✉ ✐st❛❦♥✉t♦♠ ♠❡✍✉♥❛r♦❞♥♦♠ q❛s♦♣✐s✉ European Physical Journal C ✐♠♣❛❦t ❢❛❦t♦r❛
IF✭✷✵✶✼✮ = ✺✳✷✽✱ ♦❞♥♦s♥♦ SNIP✭✷✵✶✼✮ = ✷✳✵✷✷✳

• ✸ r❛❞❛ ✉ ♠❡✍✉♥❛r♦❞♥♦♠ q❛s♦♣✐s✉ Journal of Instrumentation ✐♠♣❛❦t ❢❛❦t♦r❛ IF✭✷✵✷✸✮ = ✶✳✸✱
IF✭✷✵✷✹✮✯ = ✶✳✸✱ IF✭✷✵✷✺✮✯ = ✶✳✸✱ ♦❞♥♦s♥♦ SNIP✭✷✵✷✸✮ = ✵✳✺✽✵✱ SNIP✭✷✵✷✹✮✯ = ✵✳✺✽✵✱ SNIP✭✷✵✷✺✮✯
= ✵✳✺✽✵✳

✯ ❩❛ r❛❞ ✐③ ✷✵✷✺ ♦✈♦ s✉ ♦q❡❦✐✈❛♥❡ ✈r❡❞♥♦st✐✱ ♣♦①t♦ s✉ ❦♦♥❛q♥❡ ♥❡♣♦③♥❛t❡

IF M SNIP
❯❦✉♣♥♦ ✶✺✳✹✻ ✷✼ ✼✳✸✵✸

❯sr❡❞✟❡♥♦ ♣♦ q❧❛♥❦✉ ✸✳✵✾ ✺✳✹ ✶✳✹✻

✻



✸✳✸ P♦③✐t✐✈♥❛ ❝✐t✐r❛♥♦st ♥❛✉q♥✐❤ r❛❞♦✈❛

Pr❡♠❛ ♣♦❞❛❝✐♠❛ ♣r❡✉③❡t✐♠ ✐③ ❜❛③❡ ❡◆❛✉❦❛ r❛❞♦✈✐ s❛ ③♥❛q❛❥♥✐♠ ❞♦♣r✐♥♦s♦♠ ❦❛♥❞✐❞❛t❛ ❝✐t✐r❛♥✐
s✉ ✺✻✵ ♣✉t❛ ❛ ❤✐r①♦✈ ✐♥❞❡❦s ❥❡ ✹✳

✸✳✹ ▼❡✍✉♥❛r♦❞♥❛ s❛r❛❞✟❛

❑❛♥❞✐❞❛t ❥❡ ❜✐♦ q❧❛♥ ♠❡✍✉♥❛r♦❞♥❡ ❦♦❧❛❜♦r❛❝✐❥❡ ANTARES✱ ❛ tr❡♥✉t♥♦ ❥❡ q❧❛♥ ❦♦❧❛❜♦r❛❝✐✲
❥❡ ATLAS✳ ❚❛❦♦✍❡✱ ♣♦❦r❡♥✉♦ ❥❡ s❛r❛❞✟✉ s❛ ❡❦s♣❡r✐♠❡♥t♦♠ ❇❛❥❦❛❧✱ ❛ ♦q❡❦✉❥❡ s❡ ✐ ♣r✐❞r✉✙✐✈❛✟❡
❦♦❧❛❜♦r❛❝✐❥✐ DUNE ✉ ♥❛r❡❞♥♦♠ ♣❡r✐♦❞✉✳

• ATLAS✿ ▼❡✍✉♥❛r♦❞♥❛ ❦♦❧❛❜♦r❛❝✐❥❛ ATLAS ♣r♦✉q❛✈❛ ♣r♦❝❡s❡ ✉ ❢✐③✐❝✐ ✈✐s❦♦✐❤ ❡♥❡r❣✐❥❛ ❦♦❥✐
♥❛st❛❥✉ ✉ s✉❞❛r✐♠❛ q❡st✐❝❛ ♣♦♠♦✎✉ ❱❡❧✐❦♦❣ s✉❞❛r❛q❛ ❤❛❞r♦♥❛ ✭LHC - Large Hadron Collider✮
✉ ❈❡r♥✉✳ ❑❛♥❞✐❞❛t ❥❡ ❜♦r❛✈✐♦ ✉ ❈❡r♥✉ ✈✐①❡ ♠❡s❡❝✐ ✉ ♥❡❦♦❧✐❦♦ ♥❛✈r❛t❛✳ ❯ s❦❧♦♣✉ ♣r♦❣r❛♠❛
✉q❡st✈♦✈❛♦ ❥❡ ✉ ♣r✐♣r❡♠✐ ♣r♦❣r❛♠❛ ③❛ st✉❞❡♥❛t❡ ❦♦❥✐ ♣♦❤❛✍❛❥✉ ♣♦q❡t♥❡ ❦✉rs❡✈❡ ❢✐③✐❦❡ q❡st✐❝❛✳
❚r❡♥✉t♥♦ s❛r❛✍✉❥❡ s❛ ❦♦❧❡❣❛♠❛ ✐③ ✈✐①❡ ♠❡✍✉♥❛r♦❞♥✐❤ ✐♥st✐t✉❝✐❥❛ ✉ ♦❦✈✐r✉ ❣r✉♣❡ ③❛ tr✐❣❡r❡
✐ ✉ ❢✐③✐q❦✐♠ ❛♥❛❧✐③❛♠❛✳

• ANTARES ✐ ♦♣s❡r✈❛t♦r✐❥❛ P❥❡r ❖✙❡✿ ❑❛♥❞✐❞❛t ❥❡ ❜✐♦ q❧❛♥ ♠❡✍✉♥❛r♦❞♥✐❤ ❦♦❧❛❜♦r❛❝✐❥❛ AN-
TARES ✐ Pierre Auger✳ ANTARES ❥❡ ♥❡✉tr✐♥s❦✐ t❡❧❡s❦♦♣ ❦♦❥✐ s❡ ♥❛❧❛③✐ ✉ ❙r❡❞♦③❡♠♥♦♠ ♠♦r✉
✐ ❦♦r✐st✐ s❡ ③❛ ❞❡t❡❦❝✐❥✉ ♠✐♦♥❛ ✐③ ❦♦s♠✐q❦✐❤ ♥❡✉tr✐♥❛ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛✳ ❖♣s❡r✈❛t♦r✐❥❛
Pierre Auger ♥❛♣r❛✈✠❡♥❛ ❥❡ ③❛ ♣r♦✉q❛✈❛✟❡ ❦♦s♠✐q❦✐❤ ③r❛❦❛ ✉❧tr❛ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛✳ ❑❛♥❞✐✲
❞❛t ❥❡ ♥❡❦♦❧✐❦♦ ♣✉t❛ ♣r❡③❡♥t♦✈❛♦ s✈♦❥❡ r❡③✉❧t❛t❡ ♥❛ r❛❞✐♦♥✐❝❛♠❛ ❦♦❧❛❜♦r❛❝✐❥❛ ✐ ✐♥t❡♥③✐✈♥♦
✉q❡st✈♦✈❛♦ ✉ r❛❞✉ ♦❜❡ ❦♦❧❛❜♦r❛❝✐❥❡✳

✹ ◆♦r♠✐r❛✟❡ ❜r♦❥❛ ❦♦❛✉t♦rs❦✐❤ r❛❞♦✈❛

❯ s❦❧❛❞✉ s❛ ✉♣✉tst✈✐♠❛ ♦ ✈r❡❞♥♦✈❛✟✉ ❦♦❧❛❜♦r❛❝✐❥s❦✐❤ r❛❞♦✈❛✱ ♦✈❞❡ s✉ ♣r✐❦❛③❛♥✐ s❛♠♦ r❛❞♦✈✐
s❛ ③♥❛q❛❥♥✐♠ ❞♦♣r✐♥♦s♦♠ ❦❛♥❞✐❞❛t❛✳ ❖♥✐ s❡ r❛q✉♥❛❥✉ s❛ ♣✉♥♦♠ t❡✙✐♥♦♠✳

✺ ❯q❡①✎❡ ✉ ♣r♦❥❡❦t✐♠❛✱ ♣♦t♣r♦❥❡❦t✐♠❛ ✐ ♣r♦❥❡❦t♥✐♠ ③❛❞❛✲

❝✐♠❛

❉r ❇❡♠st❡r ❥❡ q❧❛♥ ▲❛❜♦r❛t♦r✐❥❡ ③❛ ❢✐③✐❦✉ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛ ✐ ✉q❡st✈✉❥❡ ✉ ♣♦t♣r♦❥❡❦t✐♠❛
✈❡③❛♥✐♠ ③❛ ♦♣❡r❛❝✐❥❡ ✐ ♥❛❞♦❣r❛❞✟✉ ❞❡t❡❦t♦r❛✱ ❦❛♦ ✐ ✐s♣✐t✐✈❛✟❡ ♣r♦❝❡s❛ ❢✐③✐❦❡ ✐③✈❛♥ st❛♥❞r❛❞♥♦❣
♠♦❞❡❧❛✳ ❑❛♥❞✐❞❛t ❥❡ ❛♥❣❛✙♦✈❛♥ ✉ ❣r✉♣✐ ③❛ tr✐❣❡r❡ ❡❦s♣❡r✐♠❡♥t❛ ❆❚▲❆❙✳ ❯ ♦❦✈✐r✉ ♦✈❡ ❣r✉♣❡
r✉❦♦✈♦❞✐♦ ❥❡ ❣r✉♣♦♠ ③❛ tr✐❣❡r❡ s❛ b✲✡❡t♦✈✐♠❛✳ ❚r❡♥✉t♥♦ r✉❦♦✈♦❞✐ ❣r✉♣♦♠ ③❛ ✈❡r③✐❥❡ s♦❢t✈❡r❛ ✐
✟❡❣♦✈✉ ✈❛❧✐❞❛❝✐❥✉✳ ❖✈❛ ❣r✉♣❛ ✐♠❛ tr✐ ♣♦❞❣r✉♣❡✳ ❚❛❦♦✍❡ ❥❡ ✭❜✐♦✮ ❞❡♦ ✉♣r❛✈✠❛q❦❡ str✉❦t✉r❡ ✉ ♦❦✈✐r✉
❣r✉♣❡ ③❛ tr✐❣❡r❡ ✐❧✐ ♣r❡❞st❛✈♥✐❦ ❣r✉♣❡ ③❛ tr✐❣❡r❡ ✉ ❞r✉❣✐♠ ❣r✉♣❛♠❛ ♥❛ ❡❦s♣❡r✐♠❡♥t✉✱ s♣❡❝✐❢✐q♥♦✿

• ◗❧❛♥ ❣r✉♣❡ ③❛ ❦♦♦r❞✐♥❛❝✐❥✉ ♣♦❞♦❜❧❛st✐ tr✐❣❡r❛ eng. Signature Coordination Group ✷✵✷✷✳✲✷✵✷✹✳
❣♦❞✐♥❡

• ◗❧❛♥ ✉♣r❛✈❛ ❣r✉♣❡ ③❛ tr✐❣❡r❡ eng. Trigger Management Group and Trigger Coordination Group
♦❞ ✷✵✷✺✳ ❣♦❞✐♥❡

• Pr❡❞st❛✈♥✐❦ ❣r✉♣❡ ③❛ tr✐❣❡r❡ ✉ ✉♣r❛✈✠❛q❦♦❥ ❣r✉♣✐ ③❛ s♦❢t✈❡r ✐ ❦♦♠♣❥✉t✐♥❣ eng. Software and
Computing Coordination ♦❞ ✷✵✷✺✳ ❣♦❞✐♥❡

• Pr❡❞st❛✈♥✐❦ ❣r✉♣❡ ③❛ tr✐❣❡r❡ ✉ ✉♣r❛✈✠❛q❦♦❥ ❣r✉♣✐ ③❛ tr✐❣❡r❡ ✐ ❛❦✈✐③✐❝✐❥✉ ♣♦❞❛t❛❦❛ eng.
TDAQ Steering Group ♦❞ ✷✵✷✺✳ ❣♦❞✐♥❡

Pr❡t❤♦❞♥♦ ❥❡ ❦❛♥❞✐❞❛t r❛❞✐♦ ✉ ♦❦✈✐r✉ Astroparticle Department ♥❛ ✐♥st✐t✉t✉ NIKHEF ✉ ❆♠st❡r✲
❞❛♠✉✳ ❉✐r❡❦t♦r ❣r✉♣❡ ❥❡ ❜✐♦ ▼❛❛rt❡♥ ❞❡ ❏♦♥❣✱ ❛ ♣♦t♣r♦❥❡❦❛t ❜r♦❥ ✻✽✵✲✹✼✲✶✷✹✳ ◆❛❦♦♥ ♦✈♦❣❛ ❦❛♥❞✐❞❛t
❥❡ r❛❞✐♦ ✉ ❣r✉♣✐ ③❛ ❡❦s♣❡r✐♠❡♥t ATLAS✱ ❞✐r❡❦t♦r ❣r✉♣❡ ❥❡ ❜✐♦ ❙t❛♥ ❇❡♥t✈❡❧s❡♥✳

✼



✻ ❆❦t✐✈♥♦st ✉ ♥❛✉q♥✐♠ ✐ ♥❛✉q♥♦✲str✉q♥✐♠ ❞r✉①t✈✐♠❛

✻✳✶ ❘❡❝❡♥③✐❥❡ ♥❛✉q♥✐❤ r❛❞♦✈❛

❑❛♥❞✐❞❛t ❥❡ ❜✐♦ ❣❧❛✈♥✐ ✉r❡❞♥✐❦ ✉ ❞✈❛ q❛s♦♣✐s❛ ✉ ♣❡r✐♦❞✉ ✷✵✷✵✲✷✵✷✸✳

✶✳ Managing Editor for Chaos, Solitons and Fractals, Elsevier Publishing BV, 2020 - 2023

✷✳ Managing Editor for Chaos, Solitons and Fractals X, Elsevier Publishing BV, 2020 - 2023

✻✳✷ ❖r❣❛♥✐③❛❝✐❥❛ ♥❛✉q♥✐❤ s❦✉♣♦✈❛

❑❛♥❞✐❞❛t ❥❡ ❜✐♦ q❧❛♥ ❧♦❦❛❧♥♦❣ ♦r❣❛♥✐③❛❝✐♦♥♦❣ ❦♦♠✐t❡t❛ ✐st❛❦♥✉t❡ ♠❡✍✉♥❛r♦❞♥❡ ❦♦♥❢❡r❡♥❝✐❥❡
LHCP23 ♦❞r✙❛♥❡ ✉ ❇❡♦❣r❛❞✉ ♦❞ ✷✷✳ ❞♦ ✷✻✳ ♠❛❥❛ ✷✵✷✸✳ ❣♦❞✐♥❡✳

✼ ❆♥❣❛✙♦✈❛♥♦st ✉ ❢♦r♠✐r❛✟✉ ♥❛✉q♥✐❤ ❦❛❞r♦✈❛

✼✳✶ P❡❞❛❣♦①❦✐ r❛❞

❑❛♥❞✐❞❛t ❥❡ ♥❛❞❣❧❡❞❛♦ ❞✈❛ st✉❞❡♥t❛ ❞♦❦t♦rs❦✐❤ st✉❞✐❥❛ ❞♦❦ ❥❡ ❜✐♦ ❦♦♦r❞✐♥❛t♦r ❣r✉♣❡ ③❛ tr✐❣❡✲
r❡ s❛ b✲✡❡t♦✈✐♠❛✳ ❚r❡♥✉t♥♦ ❥❡ ❧♦❦❛❧♥✐ s✉♣❡r✈✐③♦r ③❛ ❥❡❞❛♥ ❦✈❛❧✐❢✐❦❛❝✐♦♥✐ ③❛❞❛t❛❦ ❞♦❦t♦r❛♥❞❛✳
❖✈❛ ❛❦t✐✈♥♦st ♣♦❞r❛③✉♠❡✈❛ s✈❛❦♦❞♥❡✈♥✐ ♥❛❞③♦r ✐ ♣r✐♣r❡♠✉ ③❛ ❛✉t♦rs❦✉ ❦✈❛❧✐❢✐❦❛❝✐❥✉ st✉❞❡♥❛t❛✳
❚❛❦♦✍❡✱ ❞r ❇❡❡♠st❡r ❥❡ q❧❛♥ ❉♦❦t♦rs❦❡ ❦♦♠✐s✐❥❡ ③❛ st✉❞❡♥t❛ ❞♦❦t♦rs❦✐❤ st✉❞✐❥❛ ❯♥✐✈❡r③✐t❡t❛ ✉
◆♦✈♦♠ ❙❛❞✉✳

Pr❡t❤♦❞♥♦ ❥❡ ❦❛♥❞✐❞❛t ♥❛❞❣❧❡❞❛♦ r❛❞ ♥❛st❛✈♥✐❦❛ ✐ ✉q❡♥✐❦❛ sr❡❞✟✐❤ ①❦♦❧❛ ✉ ♦❦✈✐r✉ ❦♦❧❛✲
❜♦r❛❝✐❥❡ HiSPARC✳ ❖✈❛ ❦♦❧❛❜♦r❛❝✐❥❛ ✉ ❍♦❧❛♥❞✐❥✐ r❛❞✐ ③❛❥❡❞♥♦ s❛ ✉q❡♥✐❝✐♠❛ sr❡❞✟✐❤ ①❦♦❧❛ ✐
✟✐❤♦✈✐♠ ♥❛st❛✈♥✐❝✐♠❛ ✉ r❡❛❧✐③❛❝✐❥✐ ✈❡❧✐❦❡ ♠r❡✙❡ ❞❡t❡❦t♦r❛ q❡st✐❝❛ ③❛ ❞❡t❡❦❝✐❥✉ ❦♦s♠✐q❦✐❤
③r❛❦❛✳ ◆❛st❛✈♥✐❝✐ ♣♦s❡✎✉❥✉ ✐♥st✐t✉t❡ ❦❛❦♦ ❜✐ ♣r✐♣r❡♠✐❧✐ ♠❛t❡r✐❥❛❧ ③❛ ♥❛st❛✈✉✱ ❛ ❞r ❇❡❡♠st❡r ❥❡
✉q❡st✈♦✈❛♦ ✉ ♣r♦❣r❛♠✉ ❦❛♦ ✐♥str✉❦t♦r ❣❞❡ ❥❡ ♦❜❥❛①✟❛✈❛♦ ❢✐③✐❦✉ ✐③❛ ❦♦s✐♠✐q❦✐❤ ③r❛❦❛ ✐ t❡❤♥✐q❦❡
❞❡t❛✠❡ ❞❡t❡❦t♦r❛✳ ❯ s✈♦♠ r❛❞✉ ❦♦r✐st✐♦ ❥❡ s✐♠✉❧❛❝✐❥✉ ❞❡t❡❦t♦r❛ ✉ ♣r♦❣r❛♠✉ GEANT4 ✐ ❛❧❣♦r✐t❛♠
③❛ ❦♦✐♥❝✐❞❡♥t♥✉ ❞❡t❡❦❝✐❥✉ ❦♦❥❡ ❥❡ r❛③✈✐♦✳

✼✳✷ Pr♦♠♦❝✐❥❛ ♥❛✉❦❡

❉r ❇❡❡♠st❡r ❥❡ ❛❦t✐✈♥♦ ✉q❡st✈♦✈❛♦ ✉ ♦r❣❛♥✐③❛❝✐❥✐ ✈✐①❡ ♠❛♥✐❢❡st❛❝✐❥❛ ♣♦❞ ♥❛③✐✈♦♠ “Open day
at NiKHEF”✳ ■❞❡❥❛ ♦✈✐❤ ♠❛♥✐❢❡st❛❝✐❥❛ ❥❡ ❜✐❧❛ ❞❛ s❡ ①✐r❛ ❥❛✈♥♦st ✉♣♦③♥❛ s❛ q❡st✐q♥♦♠ ❢✐③✐❦♦♠
✐ r❛❞♦♠ ❞❡t❡❦t♦r❛✱ ♠❡✍✉ ❦♦❥✐♠❛ ATLAS, LHC, ANTARES, Km3Net ✐t❞✳ ❉r ❇❡❡♠st❡r ❥❡ t❛❦♦✍❡
♦❞r✙❛✈❛♦ ♣r❡③❡♥t❛❝✐❥❡ ♦ ❞❡t❡❦t♦r✉ ATLAS ✐ ❈❡r♥✉ ✉ ♥❡❦♦❧✐❦♦ sr❡❞✟✐❤ s❦♦❧❛ ✉ ❆♠st❡r❞❛♠✉✳

✽ ❯t✐❝❛❥ ♥❛✉q♥✐❤ r❡③✉❧t❛t❛

❩❛ tr✐ ♣♦s❧❡❞✟❛ r❛❞❛ ❞r ❇❡❡♠st❡r ❥❡ ❜✐♦ ✈♦✍❛ ❣r✉♣❡ tr✐❣❡r❡ s❛ b✲①❡t♦✈✐♠❛✱ ♥❛❞❣❧❡❞❛❥✉✎✐ ♣♦✲
❜♦✠①❛✟❛ s✐st❡♠❛ tr✐❣❡r❛ ✐ ✉s♠❡r❛✈❛❥✉✎✐ st✉❞❡♥t❡ ❞♦❦t♦rs❦✐❤ st✉❞✐❥❛ ❦♦❥✐ r❛❞❡ ✉ ❣r✉♣✐✳ ❉♦❦ s❛♠
❜r♦❥ ❝✐t❛t❛ ③❛ ♦✈❡ ♣✉❜❧✐❦❛❝✐❥❡ tr❡♥✉t♥♦ ♥✐❥❡ ✈❡❧✐❦✐✱ s❛♠✐ r❛❞♦✈✐ s✉ ✐③✉③❡t♥♦ ③♥❛q❛❥♥✐ ③❛ ❡❦s♣❡r✐✲
♠❡♥t ❆❚▲❆❙✱ ❛❧✐ ✐ ③❛ ①✐r✉ ③❛❥❡❞♥✐❝✉ ✉ ♦❜❧❛st✐ ❢✐③✐❦❡ ✈✐s♦❦✐❤ ❡♥❡r❣✐❥❛✳ ❖q❡❦✉❥❡ s❛ ❞❛ r❛❞♦✈✐ ✉
❦♦❥✐♠❛ ❥❡ ♦♣✐s❛♥ s❛♠♦ tr✐❣❡r ③❛ b✲✡❡t♦✈❡ ❜✉❞❡ ❝✐t✐r❛♥ ✉ s✈❛❦♦❥ ♣✉❜❧✐❦❛❝✐❥✐ ❡❦s♣❡r✐♠❡♥t❛ ❆❚▲❆❙
❣❞❡ s❡ ♦✈✐ tr✐❣❡r✐ ❦♦r✐st❡✱ ❞♦❦ ✎❡ r❛❞ ❦♦❥✐ ♦♣✐s✉❥❡ ❝❡❧♦❦✉♣♥✐ s✐st❡♠ tr✐❣❡r❛ ❜✐t✐ ❝✐t✐r❛♥ ✉ s✈❛✲
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b-jet Triggers for the 2022 and 2023 LHC data-taking periods”, JINST 20 (2025) 03, P03002
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✶✳ Lars Beemster, “Same sign W pair production in double parton interactions”
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• J Petrovic, L.J. Beemster, “MMP – a software package for multi-messenger data analysis”, Antares
internal note 2011✳

• J. Petrovic, L.J. Beemster, Correlation of arrival directions of ANTARES 5 line neutrino candidate
events and UHECRs observed by the Pierre Auger Observatory, Antares internal note ANTARES-
PHYS-2010-010 (2010)

• Beemster L. (editor), Begel M., Campanelli M., Chapleau B., Igonkina O., “Jet cleaning in the
HLT”, ATLAS internal note, ATL-COM-DAQ-2013-036
https://cds.cern.ch/record/1551983?ln=en
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• ATLAS b-jet trigger related✿
Jet Trigger Signature Weekly Meeting 11/04/2022
Jet Trigger Signature Weekly Meeting 16/05/2022
Jet Trigger Signature Weekly Meeting 23/05/2022
Trigger General Meeting Qualification Project Results 12/01/2022
FTAG plenary 28/06/2022
FTAG plenary 13/06/2023
General Trigger Core Software 09/12/2022
General Trigger Core Software 10/02/2023
General Trigger Core Software 29/09/2023
b-jet Trigger weekly meetings from October 2022 until April 2024
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Signature Coordination Meetings [restricted] from October 2022 until April 2024
Trigger Validation Meeting 01/02/2023
Trigger Validation Meeting 21/06/2023
Trigger Validation Meeting 06/12/2023

• ANTARES✿ Gandia (ES), November 2009, Presentation about correlation search at ANTARES
meeting

• ATLAS DPI✿
●♦❞✐①✟✐ s❦✉♣ ❢✐③✐q❛r❛ ❍♦❧❛♥❞✐❥❡✿
Search for the benchmark process of double parton interactions: W pair production
❙❛st❛♥❛❦ ❦♦❧❛❜♦r❛❝✐❥❡ ATLAS ✉ ❍♦❧❛♥❞✐❥✐
Same Sign W pair production in DPI events

• ATLAS ❚r✐❣❡r✿
Status of Jet cleaning 27/06/2011
Status of Jet cleaning 18/07/2011
Status of Jet cleaning 8/08/2011
Status of Jet cleaning 17/10/2011
Status of Jet cleaning 14/11/2011
Status of Jet cleaning 16/01/2012
Status of Jet cleaning 23/01/2012
Status of Jet cleaning 20/02/2012
Status of Jet cleaning 27/02/2012
Status of Jet cleaning 19/03/2012
Status of Jet cleaning 16/04/2012
Status of Jet cleaning 30/04/2012
Status of Jet cleaning 14/05/2012
Status of Jet cleaning 4/06/2012
Status of Jet cleaning 18/06/2012
Status of Jet cleaning 25/06/2012
Status of Jet cleaning 27/08/2012
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MANAGING EDITOR AGREEMENT 

AGREEMENT made as from this 2nd of June, 2020 by and between:  Lars Beemster whose address 

LV�DW�'XQDYVND������3DQFHYR��6HELD���������KHUHLQDIWHU�UHIHUUHG�WR�DV�³WKH�(GLWRU´� 

AND 

ELSEVIER LIMITED, with offices at The Boulevard, Langford Lane, Kidlington, Oxford OX5 

�*%��8.��KHUHLQDIWHU�UHIHUUHG�WR�DV�³WKH�3XEOLVKHU´� 

WHEREAS: 

a) The Publisher publishes the journals Chaos, Solitons & Fractals and Chaos, Solitons & Fractals: 

X �WKH�³-RXUQDOV´�, which are two separate publication outlets under a single brand and a single 

submission and peer review process, and is the sole owner of the trademarks, copyrights, 

inventory, work in process and of all other rights in and to the Journals; 

b) The Publisher wishes to appoint the Editor to act as Managing Editor of the Journals and the 

Editor wishes to accept that appointment. 

c) NOW, THEREFORE, in consideration of the mutual promises herein contained, the parties hereto 

agree as follows: 

Article 1 Editorial Organization 

The parties agree that the editorial organization of the Journals shall be as follows: 

1.1 7KH� FXUUHQW� GHVFULSWLRQ� RI� WKH� VFRSH� DQG� VXEMHFW� PDWWHU� RI� WKH� -RXUQDOV� �WKH� ³$LPV� DQG�

6FRSH´��DUH�DWWDFKHG�DV�$QQH[�1.1. 

1.2 The Journals contain mainly full length research papers, review type articles, short 

communications, case reports, target papers, commentaries, research elements and other 

interactive and ancillary material that is of special interest to the readers of the Journals 

�³$UWLFOHV´�� Each Article shall contain such electronic, interactive and/or database elements 

suitable for publication online as may be required by the Publisher from time to time. 

1.3 The role of the Editor includes commissioning and reviewing editorials, review articles and 

other special article types and taking general responsibility for getting the papers submitted, 

all in coordination with the Editor-in-Chief of the Journals. 

1.4 7KH�(GLWRU�DJUHHV�WR�XVH�WKH�(GLWRU¶s best efforts in cooperating with the Editorial Board and 

any other editors of the Journals with respect to the publication and operation of the Journals. 

Article 2 Editorial Responsibility 

2.1 The Editor agrees that, in all matters respecting the performance of those duties set out in 

Article 1.3, any complaints received in relation to any such Articles (whether pre- or post-

publication), and relations with the publisher, authors, reviewers and readers of the Journals, 
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WKH�(GLWRU�ZLOO�FRQGXFW�WKH�(GLWRU¶V�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�JHQHUDOO\�DFFHSWHG�LQGXVWU\�

VWDQGDUGV� IRU� LQWHJULW\�DQG�REMHFWLYLW\�DQG�ZLWK� WKH�3XEOLVKHU¶V�HGLWRULDO�SROLFLHV�DV�XSGDWHG�

from time to time (including without limitation those on ethics in publishing on the 

3XEOLVKHU¶V�ZHEVLWH��WKH�HGLWRULDO�SROLF\�RI�WKH�-RXUQDOV�DQG�WKH�VSHFLILF�UHTXLUHPHQWV�VHW�RXW�

LQ�$QQH[������WRJHWKHU�³WKH�3ROLFLHV´�� 

2.2 The Editor, LQ�SHUIRUPLQJ�WKH�(GLWRU¶V�GXWLHV under this Agreement, shall take all reasonable 

care to avoid publication of Articles that contain material of a libelous, unlawful or otherwise 

actionable nature, or that may for other reasons infringe any right of others, or cause damage 

or harm to persRQV�RU�SURSHUW\�RU�WR�WKH�-RXUQDOV¶�JRRG�UHSXWDWLRQ� 

2.3 In the event of any complaint or claim relating to the Journals, the Editor agrees to cooperate 

fully with the Publisher in dealing with such complaint or claim. 

2.4 During the term of this Agreement the Editor shall observe the interests of the Journals and 

shall abstain from any action that will be detrimental to the Journals. In order to ensure the 

VFLHQWLILF� DQG� FRPPHUFLDO� VXFFHVV� RI� WKH� -RXUQDOV� DQG� LQ� FRQVLGHUDWLRQ� RI� WKH� 3XEOLVKHU¶V�

financial commitments as set forth herein, the Editor agrees that the Editor shall not perform 

editorial activities for any other scientific journal that may reasonably be considered as being 

in competition with the Journals. 

2.5 The Editor represents and warrants that the Editor has disclosed in writing to the Publisher all 

actual and potential competing interests, both financial and non-financial, if any in relation to 

the editorial activities to be performed for the Journals, and that the Editor will update such 

disclosures promptly as and when any actual or potential future conflicts arise. (Examples of 

financial conflicts include employment, consultancies, stock ownership, honoraria, paid 

expert testimony, grants, patents or patent applications, and travel grants. Competing interests 

may also arise as a result of personal relationships, academic competition, and intellectual 

beliefs, such as political or religious beliefs.) 

2.6 The Editor represents and warrants that the Editor is familiar with all applicable conflict of 

interest and outside compensation laws and regulations as well as policies and rules of the 

(GLWRU¶V� HPSOR\HU� RU� LQVWLWXWLRQ� �LI� DSSOLFDEOH��� DQG� WKDW� WKH� (GLWRU¶V� DFFHSWDQFH� RI� WKLV�

DSSRLQWPHQW�� DQG� WKH� WHUPV� RI� WKLV� $JUHHPHQW� DQG� WKH� (GLWRU¶V� SHUIRUPDQFH� XQGHU� WKis 

$JUHHPHQW��LQFOXGLQJ�WKH�(GLWRU¶V�SDUWLFLSDWLRQ�LQ�HGLWRU�FRQIHUHQFHV��WUDLQLQJV�DQG�PHHWLQJV�

and acceptance of transportation, hospitality, food and lodging provided by the Publisher to 

the Editor in connection therewith, is and will be in compliance with those laws, regulations, 

policies and rules. 

2.7 Each party agrees to comply with all applicable laws, ordinances, codes, regulations, 

VWDQGDUGV�DQG�MXGLFLDO�DQG�DGPLQLVWUDWLYH�RUGHUV��FROOHFWLYHO\��³$SSOLFDEOH�/DZV´��UHODWLQJ�WR�

its duties, obligations and performance under this Agreement, Applicable Laws pertaining to 

data protection, transparency and privacy; and Applicable Laws prohibiting bribery and 

fostering transparency, including, without limitation the US Foreign Corrupt Practices Act, 

the UK Bribery Act and the US Physician Payment Sunshine Act and those other laws 

HQIRUFHG� LQ� WKH� FRXQWU\� ZKHUH� EXVLQHVV� LV� EHLQJ� FRQGXFWHG� DQG�RU� WKH� SDUW\¶V� SODFH� RI�

business or residency. Each party agrees to engage only in legitimate business and ethical 

practices in commercial operations and in relation to its dealings with any employee or 

official of a government agency or any other government owned, operated or controlled entity 

(including, without limitation, state run universities, hospitals and libraries), or political 

SDUWLHV� RU� FDQGLGDWHV� �MRLQWO\� ³*RYHUQPHQW�2IILFLDO´���1HLWKHU� SDUW\� QRU� DQ\�RI� LWV� RIILFHUV��
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directors, employees or agents shall pay, offer, give, promise or authorize the payment, 

directly or indirectly, of any monies, gifts or anything of value to any commercial contact or 

Government Official for the purpose or intent to induce such person to use their authority to 

help the other party or any affiliate of the other party for personal gain (any such act, a 

³3URKLELWHG�3D\PHQW´���$�3URKLELWHG�Payment does not include a payment of reasonable and 

bona fide expenditures, such as travel or lodging expenses, which are directly related to the 

promotion, demonstration or explanation of products or services or the execution or 

performance of a contract provided that such payments are permissible under the Applicable 

Laws. 

2.8 7R�WKH�H[WHQW�WKDW�WKH�(GLWRU�SHUIRUPV�WKH�(GLWRU¶V�GXWLHV�XVLQJ�VXFK�VNLOO�DQG�FDUH�DV�UHTXLUHG�

LQ�FRQQHFWLRQ�ZLWK�WKH�(GLWRU¶V�REOLJDWLRQV�KHUHXQGHU�� WKH�3XEOLVKHU�VKDOO�LQGHPQLI\��Gefend 

and hold the Editor harmless from and against any costs arising from or out of any third-party 

FODLP�LQ�FRQQHFWLRQ�ZLWK�WKH�SHUIRUPDQFH�RI�WKH�(GLWRU¶V�REOLJDWLRQV�XQGHU�WKLV�$JUHHPHQW��

XQOHVV�VXFK�WKLUG�SDUW\�FODLP�LV� WKH�UHVXOW�RI�WKH�(GLWRU¶V�ZLOOful misconduct, fraud, or gross 

negligence. If any third-party claim is made, the Editor will promptly notify the Publisher, 

which shall have sole authority to appoint counsel to defend the third-party claim and to 

conduct and control the defense of any such claim. The Editor also agrees to reasonably 

cooperate with the defense of any such claim as reasonably requested by the Publisher. 

Article 3 Publication Process 

3.1 The Editor, in coordination with the Editor-in-Chief of the Journals, will coordinate the 

handling process for submitted Articles in an expeditious manner and will communicate on a 

timely basis with authors and the other editors, the Editorial Board and the Publisher where 

appropriate regarding receipt, acceptance, revision, or rejection of the submitted Articles. The 

(GLWRU�VKDOO�XVH�WKH�(GLWRU¶V�EHVW�HIIRUWV�WR�KDQGOH�$UWLFOHV�LQ�DQ�H[SHGLWLRXV�PDQQHU� 

3.2 For the purpose of performing the editorial activities under this Agreement (including all 

editorial communications) the (GLWRU�VKDOO�XVH�WKH�3XEOLVKHU¶V�SUHIHUUHG�HOHFWURQLF�VXEPLVVLRQ�

system.  The Editor shall use all functionality provided by that system in order to ensure that 

the review and publication process for the Journals operates on a timely and transparent basis 

DQG�VKDOO� LQ�DGGLWLRQ�UHJXODUO\�XSGDWH� WKH�3XEOLVKHU¶V�GDWDEDVH�RI�UHYLHZHUV�IRU�WKH�-RXUQDOV�

contained in the submission system. The Editor acknowledges and agrees that certain 

automated messages and/or messages from staff working on the Journals may be sent out on 

behalf of the Editor via that system in order to facilitate the editorial review process and assist 

the Editor in managing the overall editorial workload. 

3.3 :KHUH�UHTXHVWHG�E\�WKH�3XEOLVKHU�� WKH�(GLWRU�ZLOO�FRPSOHWH�WKH�3XEOLVKHU¶V�(GLWRU�)HHGEDFN 

Surveys. Such surveys are normally sent once per year and request feedback on various 

aspects of company and journal performance. 

Article 4 Responsibilities of the Publisher 

4.1 The Publisher shall publish and disseminate the Journals at its own expense, in such style and 

manner and in connection with such media as is determined by the Publisher. 
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in process, inventory, trademarks and copyright in the material contained therein and agree 

that it shall not claim any rights in respect thereof. 

All work (if any) produced by the Editor in relation to the Journals and/or for the Publisher 

pursuant to this Agreement �WKH� ³0DWHULDOV´�, including without limitation the selection, 

compilation and/or editing of the material published in the Journals, shall be work-made-for-

hire of which the Publisher is Author-at-law, and accordingly all rights comprised in the 

copyright in such work shall belong entirely to the Publisher. To the extent that any of such 

work is determined not to be work-made-for-hire, the Editor also hereby assigns and transfers 

to the Publisher, to the maximum extent possible, all such right, title and interest as the Editor 

may have in and to any of such work, the Journals, and to any other material produced by the 

Editor for the Publisher pursuant to this Agreement. 

6.2 The Editor authorizes use by the Publisher and its affiliates, licensees, and service providers 

worldwide of (i) WKH� (GLWRU¶V� QDPH�� LPDJH�� OLNHQHVV�� YRLFH�� ELRJUDSK\�� DQG� SURIHVVLRQDO�

affiliations �DW� WKH� 3XEOLVKHU¶V� GLVFUHWLRQ� for purposes of advertising, promoting and 

publicizing the Journals DQG�WR�LQFRUSRUDWH�LQ�D�SURILOH�IRU�WKH�(GLWRU�RQ�WKH�3XEOLVKHU¶V�DQG�

DIILOLDWH�ZHEVLWHV��DQG��LL��WKH�(GLWRU¶V�FRQWDFW�GHWDLOV��LQFOXGLQJ�SRVWDO�DQG�HPDLO�DGGUHVV��IRU�

purposes of communicating with the Editor about the Journals and writing, reviewing, 

researching or contributing to other relevant projects with the Publisher. 

6.3 $OO�HGLWRULDO�PDWHULDO�UHFHLYHG�E\�WKH�(GLWRU�LQ�WKH�(GLWRU¶V�FDSDFLW\�DV�HGLWRU�RI�WKH�-RXUQDOV�

during the term of this Agreement, is intended for and is the confidential property of the 

Publisher and, if requested by the Publisher, shall be immediately forwarded by the Editor to 

the Publisher, whether or not such material has been previously reviewed by the Editor. 

Article 7 Duration and Termination 

7.1 The term will begin on 1 June 2020 and shall conclude on 31 December 2020.  The maximum 

total term which the Editor may serve shall be 10 years.  However the parties understand and 

acknowledge that this is not a commitment to a 10 year term and agree that any further terms 

beyond 31 December 2020 shall take effect solely following the execution of a formal written 

agreement by both parties. 

7.2 Except as otherwise provided in this Agreement, any party may terminate this Agreement 

prior to the expiration of its term if the other party fails to perform any of its material 

obligations hereunder or is in material breach of any of its representations, warranties or 

covenants contained herein, provided that (if the breach is capable of remedy) the non-

breaching party has provided written notice of such breach and the breach is not then cured 

within twenty-one (21) days. 

7.3 The Publisher shall be entitled to terminate this Agreement on written notice to the Editor if 

the Editor commits a criminal act or otherwise acts in a manner likely to bring the Publisher 

and/or the Journals into disrepute, including, but not limited, to acting in a manner that 

violates the ethical duties and obligations listed in Annex 2.1. 

7.4 It is understood and agreed that in the event of termination of the Agreement under section 

7.2 or section 7.3, the Publisher will have no further obligations, duties, or liabilities to the 

Editor, and no further payments will be due to the Editor. 
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7.5 ,Q� WKH� HYHQW� WKH� (GLWRU� VKRXOG� EH� XQDEOH�� IRU� DQ\� UHDVRQ�� WR� FRQWLQXH� WKH� (GLWRU¶V�

responsibilities under this Agreement such that it is necessary to retain the services of a new 

editor in order to continue with the smooth operation of the Journals, the Publisher shall be 

entitled to terminate this Agreement on written notice to the Editor. 

7.6 The Publisher may terminate this Agreement if the Editor ceases to be professionally active 

(for example, where the Editor ceases to be employed by WKH�(GLWRU¶V� LQVWLWXWH or loses the 

(GLWRU¶V�LQVWLWXWLRQDO�DIILOLDWLRQ��or if it wishes to discontinue the publication of the Journals 

XSRQ�RQH�����PRQWKV¶�ZULWWHQ�QRWLFH� 

7.7 It is understood and agreed that in the event of termination of the Agreement under section 

7.5 or section 7.6, the Publisher will have no further monetary obligation to the Editor except 

for amounts accruing in relation to articles or issues published prior to the date of termination. 

7.8 Upon expiration or termination of this Agreement, the Editor shall give such assistance and 

information to the Publisher as may be necessary to facilitate the undisturbed and continued 

publication of the Journals and to maintain good relationships with the authors and the 

members of the Editorial Board and shall generally handle the transition to the incoming 

editor in a seamless and professional manner. The Editor shall ensure a smooth transfer of all 

PDWHULDO�DQG�DGPLQLVWUDWLRQ�FRQQHFWHG�ZLWK�WKH�-RXUQDOV�WR�WKH�3XEOLVKHU��RU�WR�WKH�3XEOLVKHU¶V�

designee, including without limitation all available files (print and electronic), 

correspondence, and unpublished editorial material that may be in existence at that time 

relating to preparations for publication of future Articles and any material relating to the 

Journals received after the date of expiry or termination. 

7.9 The Editor hereby acknowledges that the Publisher owns and controls all rights in any list of 

referees and authors compiled by the Editor and/or used by the Editor in connection with the 

Journals, and that the Publisher shall be freely entitled to continue to use such list as it sees fit 

following expiration or termination of this Agreement. 

Article 8 General 

8.1 The Publisher may assign this Agreement and all its rights hereunder to any person or party 

provided such assignee agrees to undertake all the obligations hereunder, but the services 

provided by the Editor hereunder are of a personal nature such that the Editor may not assign 

this Agreement without the prior written consent of the Publisher. Permitted assignments of 

this Agreement shall be binding on the assigns, heirs, executors and administrators of the 

Editor, and upon the successors and assigns of the Publisher. 

8.2 This Agreement represents the entire Agreement between the parties in relation to the subject 

matter hereof and supersedes any previous agreements whether written or oral. The provisions 

of this Agreement shall be severable, and in the event that any provision of this Agreement is 

found to be legally unenforceable, such unenforceability shall not prevent the enforcement of 

any other provision of this Agreement. The failure of a party to exercise or enforce any right 

under this Agreement shall not be deemed to be a waiver of that right, nor operate to bar the 

exercise or enforcement of that right at any time thereafter. This Agreement may be modified 

or amended only by a written document executed by both parties. 
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8.3 All notices under this Agreement shall be given in writing by a representative of the notifying 

party to a representative of the other party, and shall be effective upon actual receipt by the 

receiving party representative or three (3) days after deposit into overnight courier delivery 

service addressed to the other party at the address given herein or at such other address about 

which the notifying party shall have been informed from time to time. 

8.4 Nothing in this Agreement shall be deemed to create any employer/employee, agency, 

fiduciary, joint venture or other similar relationship between the parties. Nothing in this 

Agreement shall be construed or read as a grant of power of attorney or agency from 

Publisher to the Editor and the Editor shall not have any power whatsoever to bind Publisher 

or to enter into agreements on behalf of or for the account of Publisher. 

8.5 The Editor acknowledges and agrees that the Editor is an independent contractor, not an 

employee of the Publisher. As an independent contractor, the Editor alone will retain the right 

to control the manner and means by which Editor produces the Materials, including when, 

where, and how the Materials are produced, so long as Editor meets all agreed-upon 

VXEPLVVLRQ�GHDGOLQHV���7KH�(GLWRU�VHWV�WKH�(GLWRU¶V�RZQ�VFKHGXOH��LQFOXGLQJ�KRZ�PDQ\�KRXUV�

WKH�(GLWRU�ZRUNV���DQG�WKH�(GLWRU�LV�QRW�UHTXLUHG�WR�DSSHDU�DW�WKH�3XEOLVKHU¶V�RIILFHV��RU�NHHS�

records of hours worked.  The Editor understands that the Publisher will not provide to the 

Editor for free, or at a subsidized rate, office space, equipment, or supplies, and that it will not 

reimburse the Editor for any expenses or losses the Editor incurs. The Editor will not 

represent that the Editor is an employee of the Publisher, and the Editor understands that the 

Editor has the right to provide services to other companies 

8.6 Regardless of the place of physical execution of this Agreement, or of its delivery, this 

Agreement shall be treated as though executHG�ZLWKLQ�(QJODQG�DQG�:DOHV� �WKH� ³*RYHUQLQJ�

6WDWH´��DQG�VKDOO�EH�JRYHUQHG�DQG�LQWHUSUHWHG�DFFRUGLQJ�WR�WKH�ODZV�RI�WKDW�FRXQWU\�RU�VWDWH��

and the parties irrevocably submit to the jurisdiction of the courts of the Governing State with 

respect to all disputes or matters arising out of or pertaining to this Agreement. 

8.7 The Editor shall maintain all of the Confidential Information (as defined herein) in strict 

confidence, will not disclose any Confidential Information to any third party other than as 

necessary to perform the obligations set forth in this Agreement, and will protect such 

information with the highest degree of care. For the purposes of this Agreement, 

³Confidential Information´�PHDQV�DQ\�EXVLQHVV��ILQDQFLDO��RSHUDWLRQDO��FXVWRPHU��YHQGRU�DQG�

other information disclosed by the Publisher to the Editor or received by the Editor in 

performance of this Agreement and not generally known by or disclosed to the public or 

known to the Editor solely by reason of the negotiation or performance of this Agreement, 

and shall include, without limitation, the terms of this Agreement, subscription figures and 

market positioning data and emails received by the Editor in performance of this Agreement. 

8.8 The provisions in this General article shall survive the expiration or termination of this 

Agreement. 
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IN WITNESS WHEREOF the parties have duly executed this Agreement as of the date first set out 

above. 

  

EDITOR   ELSEVIER LIMITED 

 DO_NOT_CHANGE_Customer1SignatureAnchor   DO_NOT_CHANGE_Supplier1SignatureAnchor 

      

 Lars Beemster 

Managing Editor 

  Christopher Greenwell 

Publishing Director 
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ANNEX 1.1: AIMS AND SCOPE 

Chaos, Solitons & Fractals aims to be the leading journal in the interdisciplinary field of Nonlinear 

Science. 

  

It encourages the submission of high-quality articles (under the form of short communications, regular 

papers, and review papers) concerning the fundamentals of the following subjects: 

  

nonlinear dynamics and non-equilibrium processes in physics and applied mathematics; 

complex matter and networks; 

biophysics, systems biology and computational biology; 

fluctuations and random processes; 

artificial intelligence, machine learning and big data analytics; 

self-organization and emergent phenomena; 

applications to social science, engineering and econophysics. 

The journal can only accept papers whose primary subject area lies within the above Aims & Scope. 

  

In particular, please take notice of the following, additional, criteria: 

  

In order to be acceptable, manuscripts of more mathematical nature should have a clear and explicit 

connection to physical insight or new qualitative features. The word "Solitons" should be understood 

as a label especially extended to all nonlinear integrable systems in complex natural phenomena. The 

paper should not bear on some explicit formulae, some standard solutions, constructions, or 

asymptotic methods. 

The journal is interested in articles providing strong insights in the mathematical theory of fractals 

that are profound for an important particular application, especially in complex systems. Numerical 

computations should only assist the developed results. 

The submitted Manuscripts should contain presentations which are a) of interdisciplinary interest, b) 

easily accessible also to a non-specialized-audience, and c) written in an excellent English style. 
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ANNEX 2.1 ETHICS ISSUES 

Publication decision 

o Peer review 

The Editor shall support the Editor-in-Chief to ensure that the peer review process is fair, 

unbiased, and timely.  Reviewers must be selected who have suitable expertise in the relevant 

field and all disclosures of potential conflicts of interest made by reviewers must be reviewed 

in order to determine whether there is any potential for bias. 

Research articles that are sent to review must typically be reviewed by at least two external 

and independent reviewers, and where necessary the Editor-in-Chief should seek additional 

opinions.  In cases where it is determined that a submitted manuscript is out of scope or in 

other ways inappropriate for the Journals, the Editor-in-Chief can make a decision to 

administratively reject it. 

The Editor must support the Editor-in-Chief to follow best practice guidance provided by the 

Publisher on avoiding the selection of fraudulent peer reviewers (for example not using a 

UHYLHZHU�UHFRPPHQGHG�E\�DQ�DXWKRU�XQOHVV�LW�KDV�YHULILHG�WKDW�UHYLHZHU¶V�FRQWDFW�LQIRUPDWLRQ�

from an independent source). 

o Journals metrics 

7KH�(GLWRU�PXVW�QRW�DWWHPSW�WR�LQIOXHQFH�WKH�-RXUQDOV¶�UDQNLQJ�E\�DUWLILFLDOO\�LQFUHDVLQJ�DQ\�

Journals metric. In particular, the Editor shall not require that references to that (or any other) 

-RXUQDOV¶�DUWLFOHV�EH�LQFOXGHd except for genuine scholarly reasons and authors should not be 

UHTXLUHG�WR�LQFOXGH�UHIHUHQFHV�WR�WKH�(GLWRU¶V�RZQ�DUWLFOHV�RU�SURGXFWV�DQG�VHUYLFHV�LQ�ZKLFK�

the Editor has an interest. 

Fair play and process 

The Editor must follow the editorial policies of the Journals in order to encourage 

transparency and complete, honest reporting, and to ensure also that peer reviewers and 

authors have a clear understanding of what is expected of them. 

7KH� (GLWRU� VKDOO� XVH� WKH� -RXUQDOV¶� HOHFWURQLF� VXEPLVVLRQ� V\VWHP� IRU all Journals 

FRPPXQLFDWLRQV� DQG� PDNH� DSSURSULDWH� XVH� RI� WKH� 3XEOLVKHU¶V� V\VWHPV� IRU� WKH� GHWHFWLRQ� RI�

plagiarism. 

Confidentiality 

The Editor must protect the confidentiality of all material submitted to the Journals and all 

communications with reviewers, unless otherwise agreed with the Editor-in-Chief and the 

relevant authors and reviewers. Unless the Journals are operating an open peer review system 

or reviewers have agreed to disclose their names, the Editor must SURWHFW�UHYLHZHUV¶�LGHQWLWLHV� 

Unpublished materials disclosed in a submitted manuscript must not be used in the Editor's 

own research without the express written consent of the author. Privileged information or 

ideas obtained through peer review must be kept confidential and not used for personal 
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advantage. Since peer review is confidential, reviewers must not share information about the 

review with anyone without permission from the editors and authors. 

Competing interests 

The Editor shall apply the JournDOV¶�SROLF\�UHODWLQJ�WR�WKH�GLVFORVXUH�RI�FRQIOLFWV�RI�LQWHUHVW�E\�

authors and reviewers. 

Any potential editorial conflicts of interest should be declared to the Publisher in writing prior 

to the appointment of the Editor, and then updated from time to time if and when new 

conflicts arise. The Publisher may publish such declarations in the Journals. 

The Journals may publish submissions from the Editor, other editorial staff or Editorial Board 

members, but the Editor must not be involved in decisions about papers in which the Editor 

has written him/herself or which have been written by family members or colleagues or which 

relate to products or services in which the Editor has an interest. Further, any such submission 

PXVW� EH� VXEMHFW� WR� DOO� RI� WKH� -RXUQDOV¶� Xsual procedures, peer review must be handled 

independently of the relevant author/editor and their research groups, and there must be a 

clear statement to this effect on any such paper that is published. 

Vigilance over Published Record 

The Editor should work to safeguard the integrity of the published record by alerting the 

Editor-in-Chief to any suspected misconduct (research, publication, reviewer and editorial). 

DocuSign Envelope ID: 9C062E19-E5BA-41B0-884E-FD081AA7B039



 
 

Elsevier Limited  The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK 
Tel +44 (0) 1865 843000    |    Fax +44 (0) 1865 843010    |    www.elsevier.com 

Registered Office: The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK  
Registered in England, reg.no. 1982084 | vat.no. 494 627212  

Page 1 of 12 

MANAGING EDITOR AGREEMENT 

AGREEMENT made as from this 13th of November, 2020 by and between: Dr. Lars Beemster whose 

DGGUHVV�LV�DW�,QVWLWXWH�RI�3K\VLFV�%HOJUDGH��KHUHLQDIWHU�UHIHUUHG�WR�DV�³WKH�(GLWRU´� 

AND 

ELSEVIER LIMITED, with offices at The Boulevard, Langford Lane, Kidlington, Oxford OX5 

�*%��8.��KHUHLQDIWHU�UHIHUUHG�WR�DV�³WKH�3XEOLVKHU´� 

WHEREAS: 

a) The Publisher publishes the journals Chaos, Solitons & Fractals and Chaos, Solitons & Fractals: 

X �WKH�³-RXUQDOV´�, which are two separate publication outlets under a single brand and a single 

submission and peer review process, and is the sole owner of the trademarks, copyrights, 

inventory, work in process and of all other rights in and to the Journals; 

b) Pursuant to an agreement dated 2 June 20����³3ULRU�$JUHHPHQW´�� WKH�SDUWLHV�ZLVK� WR�HQWHU� LQWR�

this new Agreement to replace and supersede the Prior Agreement effective with the initial date of 

the Term as set forth herein; 

c) The Publisher wishes to appoint the Editor to act as Managing Editor of the Journals and the 

Editor wishes to accept that appointment. 

d) NOW, THEREFORE, in consideration of the mutual promises herein contained, the parties hereto 

agree as follows: 

Article 1 Editorial Organization 

The parties agree that the editorial organization of the Journals shall be as follows: 

1.1 7KH� FXUUHQW� GHVFULSWLRQ� RI� WKH� VFRSH� DQG� VXEMHFW� PDWWHU� RI� WKH� -RXUQDOV� �WKH� ³$LPV� DQG�

6FRSH´��DUH�DWWDFKHG�DV�$QQH[�1.1. 

1.2 The Journals contain mainly full length research papers, review type articles, short 

communications, case reports, target papers, commentaries, research elements and other 

interactive and ancillary material that is of special interest to the readers of the Journals 

�³$UWLFOHV´�� Each Article shall contain such electronic, interactive and/or database elements 

suitable for publication online as may be required by the Publisher from time to time. 

1.3 The role of the Editor includes commissioning and reviewing editorials, review articles and 

other special article types and taking general responsibility for getting the papers submitted, 

all in coordination with the Editor-in-Chief of the Journals. 

1.4 7KH�(GLWRU�DJUHHV�WR�XVH�WKH�(GLWRU¶V�EHVW�HIIRUWV�LQ�FRRSHUDWLQJ�ZLWK the Editorial Board and 

any other editors of the Journals with respect to the publication and operation of the Journals. 

Article 2 Editorial Responsibility 
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2.1 The Editor agrees that, in all matters respecting the performance of those duties set out in 

Article 1.3, any complaints received in relation to any such Articles (whether pre- or post-

publication), and relations with the publisher, authors, reviewers and readers of the Journals, 

WKH�(GLWRU�ZLOO�FRQGXFW�WKH�(GLWRU¶V�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�JHQHUDOO\�DFFHSWHG�LQGXVWU\�

VWDQGDUGV� IRU� LQWHJULW\�DQG�REMHFWLYLW\�DQG�ZLWK� WKH�3XEOLVKHU¶V�HGLWRULDO�SROLFLHV�DV�XSGDWHG�

from time to time (including without limitation those on ethics in publishing on the 

3XEOLVKHU¶V�ZHEVLWH��WKH�HGLWRULDO�SROLF\�RI�WKH�-RXUQDOV�DQG�WKH�VSHFLILF�UHTXLUHPHQWV�VHW�RXW�

LQ�$QQH[������WRJHWKHU�³WKH�3ROLFLHV´�� 

2.2 The Editor, LQ�SHUIRUPLQJ�WKH�(GLWRU¶V�GXWLHV�XQGHU�WKLV�$JUHHPHQW, shall take all reasonable 

care to avoid publication of Articles that contain material of a libelous, unlawful or otherwise 

actionable nature, or that may for other reasons infringe any right of others, or cause damage 

or harm to persons or property or to the Journals¶�JRRG�UHSXWDWLRQ� 

2.3 In the event of any complaint or claim relating to the Journals, the Editor agrees to cooperate 

fully with the Publisher in dealing with such complaint or claim. 

2.4 During the term of this Agreement the Editor shall observe the interests of the Journals and 

shall abstain from any action that will be detrimental to the Journals. In order to ensure the 

VFLHQWLILF� DQG� FRPPHUFLDO� VXFFHVV� RI� WKH� -RXUQDOV� DQG� LQ� FRQVLGHUDWLRQ� RI� WKH� 3XEOLVKHU¶V�

financial commitments as set forth herein, the Editor agrees that the Editor shall not perform 

editorial activities for any other scientific journal that may reasonably be considered as being 

in competition with the Journals. 

2.5 The Editor represents and warrants that the Editor has disclosed in writing to the Publisher all 

actual and potential competing interests, both financial and non-financial, if any in relation to 

the editorial activities to be performed for the Journals, and that the Editor will update such 

disclosures promptly as and when any actual or potential future conflicts arise. (Examples of 

financial conflicts include employment, consultancies, stock ownership, honoraria, paid 

expert testimony, grants, patents or patent applications, and travel grants. Competing interests 

may also arise as a result of personal relationships, academic competition, and intellectual 

beliefs, such as political or religious beliefs.) 

2.6 The Editor represents and warrants that the Editor is familiar with all applicable conflict of 

interest and outside compensation laws and regulations as well as policies and rules of the 

(GLWRU¶V� HPSOR\HU� RU� LQVWLWXWLRQ� �LI� DSSOLFDEOH��� DQG� WKDW� WKH� (GLWRU¶V� DFFHSWDQFH� RI� WKLV�

DSSRLQWPHQW�� DQG� WKH� WHUPV� RI� WKLV� $JUHHPHQW� DQG� WKH� (GLWRU¶V� SHUIRUPDQFH� XQGHU� WKLV�

Agreement, including the Editor¶V�SDUWLFLSDWLRQ�LQ�HGLWRU�FRQIHUHQFHV��WUDLQLQJV�DQG�PHHWLQJV�

and acceptance of transportation, hospitality, food and lodging provided by the Publisher to 

the Editor in connection therewith, is and will be in compliance with those laws, regulations, 

policies and rules. 

2.7 Each party agrees to comply with all applicable laws, ordinances, codes, regulations, 

VWDQGDUGV�DQG�MXGLFLDO�DQG�DGPLQLVWUDWLYH�RUGHUV��FROOHFWLYHO\��³$SSOLFDEOH�/DZV´��UHODWLQJ�WR�

its duties, obligations and performance under this Agreement, Applicable Laws pertaining to 

data protection, transparency and privacy; and Applicable Laws prohibiting bribery and 

fostering transparency, including, without limitation the US Foreign Corrupt Practices Act, 

the UK Bribery Act and the US Physician Payment Sunshine Act and those other laws 

HQIRUFHG� LQ� WKH� FRXQWU\� ZKHUH� EXVLQHVV� LV� EHLQJ� FRQGXFWHG� DQG�RU� WKH� SDUW\¶V� SODFH� RI�

business or residency. Each party agrees to engage only in legitimate business and ethical 

practices in commercial operations and in relation to its dealings with any employee or 
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official of a government agency or any other government owned, operated or controlled entity 

(including, without limitation, state run universities, hospitals and libraries), or political 

parties or candidates �MRLQWO\� ³*RYHUQPHQW�2IILFLDO´���1HLWKHU� SDUW\� QRU� DQ\�RI� LWV� RIILFHUV��

directors, employees or agents shall pay, offer, give, promise or authorize the payment, 

directly or indirectly, of any monies, gifts or anything of value to any commercial contact or 

Government Official for the purpose or intent to induce such person to use their authority to 

help the other party or any affiliate of the other party for personal gain (any such act, a 

³3URKLELWHG�3D\PHQW´���$�3URKLELWHG�3D\PHQW�GRHV�QRW�LQFOXGH�D�SD\PHQW of reasonable and 

bona fide expenditures, such as travel or lodging expenses, which are directly related to the 

promotion, demonstration or explanation of products or services or the execution or 

performance of a contract provided that such payments are permissible under the Applicable 

Laws. 

2.8 7R�WKH�H[WHQW�WKDW�WKH�(GLWRU�SHUIRUPV�WKH�(GLWRU¶V�GXWLHV�XVLQJ�VXFK�VNLOO�DQG�FDUH�DV�UHTXLUHG�

LQ�FRQQHFWLRQ�ZLWK�WKH�(GLWRU¶V�REOLJDWLRQV�KHUHXQGHU�� WKH�3XEOLVKHU�VKDOO�LQGHPQLI\��GHIHQG�

and hold the Editor harmless from and against any costs arising from or out of any third-party 

FODLP�LQ�FRQQHFWLRQ�ZLWK�WKH�SHUIRUPDQFH�RI�WKH�(GLWRU¶V�REOLJDWLRQV�XQGHU�WKLV�$JUHHPHQW��

XQOHVV�VXFK�WKLUG�SDUW\�FODLP�LV� WKH�UHVXOW�RI�WKH�(GLWRU¶V�ZLOOIXO�PLVFRQGXFW��IUDXG��RU�JURVV�

negligence. If any third-party claim is made, the Editor will promptly notify the Publisher, 

which shall have sole authority to appoint counsel to defend the third-party claim and to 

conduct and control the defense of any such claim. The Editor also agrees to reasonably 

cooperate with the defense of any such claim as reasonably requested by the Publisher. 

Article 3 Publication Process 

3.1 The Editor, in coordination with the Editor-in-Chief of the Journals, will coordinate the 

handling process for submitted Articles in an expeditious manner and will communicate on a 

timely basis with authors and the other editors, the Editorial Board and the Publisher where 

appropriate regarding receipt, acceptance, revision, or rejection of the submitted Articles. The 

(GLWRU�VKDOO�XVH�WKH�(GLWRU¶V�EHVW�HIIRUWV�WR�KDQGOH�$UWLFOHV�LQ�DQ�H[SHGLWLRXV�PDQQHU� 

3.2 For the purpose of performing the editorial activities under this Agreement (including all 

editorial communications) the (GLWRU�VKDOO�XVH�WKH�3XEOLVKHU¶V�SUHIHUUHG�HOHFWURQLF�VXEPLVVLRQ�

system.  The Editor shall use all functionality provided by that system in order to ensure that 

the review and publication process for the Journals operates on a timely and transparent basis 

DQG�VKDOO� LQ�DGGLWLRQ�UHJXODUO\�XSGDWH� WKH�3XEOLVKHU¶V�GDWDEDVH�RI�UHYLHZHUV�IRU�WKH�-RXUQDOV�

contained in the submission system. The Editor acknowledges and agrees that certain 

automated messages and/or messages from staff working on the Journals may be sent out on 

behalf of the Editor via that system in order to facilitate the editorial review process and assist 

the Editor in managing the overall editorial workload. 

3.3 :KHUH�UHTXHVWHG�E\�WKH�3XEOLVKHU�� WKH�(GLWRU�ZLOO�FRPSOHWH�WKH�3XEOLVKHU¶V�(GLWRU�)HHGEDFN 

Surveys. Such surveys are normally sent once per year and request feedback on various 

aspects of company and journal performance. 

Article 4 Responsibilities of the Publisher 
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6.1 As between the Editor and the Publisher, copyright and all other rights, including all 

electronic rights, in and to the layout, arrangement and contents of the Journals and the 

trademarks associated with the Journals, vest in the Publisher. The Editor acknowledges the 

3XEOLVKHU¶V�RZQHUVKLS�RI�WKH�-RXUQDOV��LQFOXGLQJ�ZLWKRXW�OLPLWDWLRQ�WKH�Eusiness records, work 

in process, inventory, trademarks and copyright in the material contained therein and agree 

that it shall not claim any rights in respect thereof. 

All work (if any) produced by the Editor in relation to the Journals and/or for the Publisher 

pursuant to this Agreement �WKH� ³0DWHULDOV´�, including without limitation the selection, 

compilation and/or editing of the material published in the Journals, shall be work-made-for-

hire of which the Publisher is Author-at-law, and accordingly all rights comprised in the 

copyright in such work shall belong entirely to the Publisher. To the extent that any of such 

work is determined not to be work-made-for-hire, the Editor also hereby assigns and transfers 

to the Publisher, to the maximum extent possible, all such right, title and interest as the Editor 

may have in and to any of such work, the Journals, and to any other material produced by the 

Editor for the Publisher pursuant to this Agreement. 

6.2 The Editor authorizes use by the Publisher and its affiliates, licensees, and service providers 

worldwide of (i) WKH� (GLWRU¶V� QDPH�� LPDJH�� OLNHQHVV�� YRLFH�� ELRJUDSK\�� DQG� SURIHVVLRQDO�

affiliations �DW� WKH� 3XEOLVKHU¶V� GLVFUHWLRQ� for purposes of advertising, promoting and 

publicizing the Journals and to incorpoUDWH�LQ�D�SURILOH�IRU�WKH�(GLWRU�RQ�WKH�3XEOLVKHU¶V�DQG�

DIILOLDWH�ZHEVLWHV��DQG��LL��WKH�(GLWRU¶V�FRQWDFW�GHWDLOV��LQFOXGLQJ�SRVWDO�DQG�HPDLO�DGGUHVV��IRU�

purposes of communicating with the Editor about the Journals and writing, reviewing, 

researching or contributing to other relevant projects with the Publisher. 

6.3 $OO�HGLWRULDO�PDWHULDO�UHFHLYHG�E\�WKH�(GLWRU�LQ�WKH�(GLWRU¶V�FDSDFLW\�DV�HGLWRU�RI�WKH�-RXUQDOV�

during the term of this Agreement, is intended for and is the confidential property of the 

Publisher and, if requested by the Publisher, shall be immediately forwarded by the Editor to 

the Publisher, whether or not such material has been previously reviewed by the Editor. 

Article 7 Duration and Termination 

7.1 The term will begin on 1 January 2021 and shall conclude on 31 December 2023. The 

maximum total term which the Editor may serve shall be 10 years and the parties 

acknowledge that the Editor was originally appointed on 1 June 2020.  The parties understand 

and acknowledge that this is not a commitment to a 10 year term and agree that any further 

terms beyond 31 December 2023 shall take effect solely following the execution of a formal 

written agreement by both parties. 

7.2 Except as otherwise provided in this Agreement, any party may terminate this Agreement 

prior to the expiration of its term if the other party fails to perform any of its material 

obligations hereunder or is in material breach of any of its representations, warranties or 

covenants contained herein, provided that (if the breach is capable of remedy) the non-

breaching party has provided written notice of such breach and the breach is not then cured 

within twenty-one (21) days. 

7.3 The Publisher shall be entitled to terminate this Agreement on written notice to the Editor if 

the Editor commits a criminal act or otherwise acts in a manner likely to bring the Publisher 
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and/or the Journals into disrepute, including, but not limited, to acting in a manner that 

violates the ethical duties and obligations listed in Annex 2.1. 

7.4 It is understood and agreed that in the event of termination of the Agreement under section 

7.2 or section 7.3, the Publisher will have no further obligations, duties, or liabilities to the 

Editor, and no further payments will be due to the Editor. 

7.5 In the event the Editor should be unable, for any UHDVRQ�� WR� FRQWLQXH� WKH� (GLWRU¶V�

responsibilities under this Agreement such that it is necessary to retain the services of a new 

editor in order to continue with the smooth operation of the Journals, the Publisher shall be 

entitled to terminate this Agreement on written notice to the Editor. 

7.6 The Publisher may terminate this Agreement if the Editor ceases to be professionally active 

(for example, where the Editor ceases to be employed by WKH�(GLWRU¶V� LQVWLWXWH or loses the 

(GLWRU¶V�LQVWLWXWLRQDO�DIILOLDWLRQ) or if it wishes to discontinue the publication of the Journals 

XSRQ�WZR�����PRQWKV¶�ZULWWHQ�QRWLFH� 

7.7 It is understood and agreed that in the event of termination of the Agreement under section 

7.5 or section 7.6, the Publisher will have no further monetary obligation to the Editor except 

for amounts accruing in relation to articles or issues published prior to the date of termination. 

7.8 Upon expiration or termination of this Agreement, the Editor shall give such assistance and 

information to the Publisher as may be necessary to facilitate the undisturbed and continued 

publication of the Journals and to maintain good relationships with the authors and the 

members of the Editorial Board and shall generally handle the transition to the incoming 

editor in a seamless and professional manner. The Editor shall ensure a smooth transfer of all 

PDWHULDO�DQG�DGPLQLVWUDWLRQ�FRQQHFWHG�ZLWK�WKH�-RXUQDOV�WR�WKH�3XEOLVKHU��RU�WR�WKH�3XEOLVKHU¶V�

designee, including without limitation all available files (print and electronic), 

correspondence, and unpublished editorial material that may be in existence at that time 

relating to preparations for publication of future Articles and any material relating to the 

Journals received after the date of expiry or termination. 

7.9 The Editor hereby acknowledges that the Publisher owns and controls all rights in any list of 

referees and authors compiled by the Editor and/or used by the Editor in connection with the 

Journals, and that the Publisher shall be freely entitled to continue to use such list as it sees fit 

following expiration or termination of this Agreement. 

Article 8 General 

8.1 The Publisher may assign this Agreement and all its rights hereunder to any person or party 

provided such assignee agrees to undertake all the obligations hereunder, but the services 

provided by the Editor hereunder are of a personal nature such that the Editor may not assign 

this Agreement without the prior written consent of the Publisher. Permitted assignments of 

this Agreement shall be binding on the assigns, heirs, executors and administrators of the 

Editor, and upon the successors and assigns of the Publisher. 

8.2 This Agreement represents the entire Agreement between the parties in relation to the subject 

matter hereof and supersedes any previous agreements whether written or oral. The provisions 

of this Agreement shall be severable, and in the event that any provision of this Agreement is 
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found to be legally unenforceable, such unenforceability shall not prevent the enforcement of 

any other provision of this Agreement. The failure of a party to exercise or enforce any right 

under this Agreement shall not be deemed to be a waiver of that right, nor operate to bar the 

exercise or enforcement of that right at any time thereafter. This Agreement may be modified 

or amended only by a written document executed by both parties. 

8.3 All notices given pursuant to this Agreement will be in writing and delivered to the party to 

whom such notice is directed at the address for that party specified above or the electronic 

mail address as such party will have designated by notice hereunder . 

8.4 Nothing in this Agreement shall be deemed to create any employer/employee, agency, 

fiduciary, joint venture or other similar relationship between the parties. Nothing in this 

Agreement shall be construed or read as a grant of power of attorney or agency from 

Publisher to the Editor and the Editor shall not have any power whatsoever to bind Publisher 

or to enter into agreements on behalf of or for the account of Publisher. 

8.5 The Editor acknowledges and agrees that the Editor is an independent contractor, not an 

employee of the Publisher. As an independent contractor, the Editor alone will retain the right 

to control the manner and means by which Editor produces the Materials, including when, 

where, and how the Materials are produced, so long as Editor meets all agreed-upon 

VXEPLVVLRQ�GHDGOLQHV���7KH�(GLWRU�VHWV�WKH�(GLWRU¶V�RZQ�VFKHGXOH��LQFOXGLQJ�KRZ�PDQ\�KRXUV�

WKH�(GLWRU�ZRUNV���DQG�WKH�(GLWRU�LV�QRW�UHTXLUHG�WR�DSSHDU�DW�WKH�3XEOLVKHU¶V�RIILFHV��RU�NHHS�

records of hours worked.  The Editor understands that the Publisher will not provide to the 

Editor for free, or at a subsidized rate, office space, equipment, or supplies, and that it will not 

reimburse the Editor for any expenses or losses the Editor incurs. The Editor will not 

represent that the Editor is an employee of the Publisher, and the Editor understands that the 

Editor has the right to provide services to other companies 

8.6 Regardless of the place of physical execution of this Agreement, or of its delivery, this 

Agreement shall be treDWHG�DV� WKRXJK�H[HFXWHG�ZLWKLQ�(QJODQG�DQG�:DOHV� �WKH� ³*RYHUQLQJ�

6WDWH´��DQG�VKDOO�EH�JRYHUQHG�DQG�LQWHUSUHWHG�DFFRUGLQJ�WR�WKH�ODZV�RI�WKDW�FRXQWU\�RU�VWDWH��

and the parties irrevocably submit to the jurisdiction of the courts of the Governing State with 

respect to all disputes or matters arising out of or pertaining to this Agreement. 

8.7 The Editor shall maintain all of the Confidential Information (as defined herein) in strict 

confidence, will not disclose any Confidential Information to any third party other than as 

necessary to perform the obligations set forth in this Agreement, and will protect such 

information with the highest degree of care. For the purposes of this Agreement, 

³Confidential Information´�PHDQV�DQ\�EXVLQHVV��ILQDQFLDO��RSHUDWLRQDO��FXVWRmer, vendor and 

other information disclosed by the Publisher to the Editor or received by the Editor in 

performance of this Agreement and not generally known by or disclosed to the public or 

known to the Editor solely by reason of the negotiation or performance of this Agreement, 

and shall include, without limitation, the terms of this Agreement, subscription figures and 

market positioning data and emails received by the Editor in performance of this Agreement. 

8.8 The provisions in this General article shall survive the expiration or termination of this 

Agreement. 
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IN WITNESS WHEREOF the parties have duly executed this Agreement as of the date first set out 

above. 

  

EDITOR   ELSEVIER LIMITED 

 DO_NOT_CHANGE_Customer1SignatureAnchor   DO_NOT_CHANGE_Supplier1SignatureAnchor 

      

Dr. Lars Beemster 

Managing Editor 

  Christopher Greenwell 

Publishing Director 
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ANNEX 1.1: AIMS AND SCOPE 

Chaos, Solitons & Fractals has an open access mirror journal Chaos, Solitons & Fractals: X which has 

the same aims and scope, editorial board and peer-review process. To submit to Chaos, Solitons & 

Fractals: X visit http://ees.elsevier.com/csfx 

  

Chaos, Solitons & Fractals aims to be the leading journal in the interdisciplinary field of Nonlinear 

Science. 

  

It encourages the submission of high-quality articles (under the form of short communications, regular 

papers, and review papers) concerning the fundamentals of the following subjects: 

  

nonlinear dynamics and non-equilibrium processes in physics and applied mathematics; 

complex matter and networks; 

biophysics, systems biology and computational biology; 

fluctuations and random processes; 

artificial intelligence, machine learning and big data analytics; 

self-organization and emergent phenomena; 

applications to social science, engineering and econophysics. 

The journal can only accept papers whose primary subject area lies within the above Aims & Scope. 

  

In particular, please take notice of the following, additional, criteria: 

  

In order to be acceptable, manuscripts of more mathematical nature should have a clear and explicit 

connection to physical insight or new qualitative features. The word "Solitons" should be understood 

as a label especially extended to all nonlinear integrable systems in complex natural phenomena. The 

paper should not bear on some explicit formulae, some standard solutions, constructions, or 

asymptotic methods. 

The journal is interested in articles providing strong insights in the mathematical theory of fractals 

that are profound for an important particular application, especially in complex systems. Numerical 

computations should only assist the developed results. 

The submitted Manuscripts should contain presentations which are a) of interdisciplinary interest, b) 

easily accessible also to a non-specialized-audience, and c) written in an excellent English style. 
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Notice that if the above criteria are not fulfilled, submissions may be desk-rejected by the Journal's 

Editors without being sent to reviewers. 
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ANNEX 2.1 ETHICS ISSUES 

Publication decision 

o Peer review 

The Editor shall support the Editor-in-Chief to ensure that the peer review process is fair, 

unbiased, and timely.  Reviewers must be selected who have suitable expertise in the relevant 

field and all disclosures of potential conflicts of interest made by reviewers must be reviewed 

in order to determine whether there is any potential for bias. 

Research articles that are sent to review must typically be reviewed by at least two external 

and independent reviewers, and where necessary the Editor-in-Chief should seek additional 

opinions.  In cases where it is determined that a submitted manuscript is out of scope or in 

other ways inappropriate for the Journals, the Editor-in-Chief can make a decision to 

administratively reject it. 

The Editor must support the Editor-in-Chief to follow best practice guidance provided by the 

Publisher on avoiding the selection of fraudulent peer reviewers (for example not using a 

UHYLHZHU�UHFRPPHQGHG�E\�DQ�DXWKRU�XQOHVV�LW�KDV�YHULILHG�WKDW�UHYLHZHU¶V�FRQWDFW�LQIRUPDWLRQ�

from an independent source). 

o Journals metrics 

7KH�(GLWRU�PXVW�QRW�DWWHPSW�WR�LQIOXHQFH�WKH�-RXUQDOV¶�UDQNLQJ�E\�DUWLILFLDOO\�LQFUHDVLQJ�DQ\�

Journals metric. In particular, the Editor shall not require that references to that (or any other) 

-RXUQDOV¶�DUWLFOHV�EH�LQFOXGHG�H[FHSW�IRU�JHQXLQH�VFKRODUO\�UHDVRQV�DQG�DXWKRUV�VKRXOG�QRW�EH�

UHTXLUHG�WR�LQFOXGH�UHIHUHQFHV�WR�WKH�(GLWRU¶V�RZQ�DUWLFOHV�RU products and services in which 

the Editor has an interest. 

Fair play and process 

The Editor must follow the editorial policies of the Journals in order to encourage 

transparency and complete, honest reporting, and to ensure also that peer reviewers and 

authors have a clear understanding of what is expected of them. 

7KH� (GLWRU� VKDOO� XVH� WKH� -RXUQDOV¶� HOHFWURQLF� VXEPLVVLRQ� V\VWHP� IRU� DOO� -RXUQDOV�

FRPPXQLFDWLRQV� DQG� PDNH� DSSURSULDWH� XVH� RI� WKH� 3XEOLVKHU¶V� V\VWHPV� IRU� WKH� GHWHFWLRQ� RI�

plagiarism. 

Confidentiality 

The Editor must protect the confidentiality of all material submitted to the Journals and all 

communications with reviewers, unless otherwise agreed with the Editor-in-Chief and the 

relevant authors and reviewers. Unless the Journals are operating an open peer review system 

RU�UHYLHZHUV�KDYH�DJUHHG�WR�GLVFORVH�WKHLU�QDPHV��WKH�(GLWRU�PXVW�SURWHFW�UHYLHZHUV¶�LGHQWLWLHV� 

Unpublished materials disclosed in a submitted manuscript must not be used in the Editor's 

own research without the express written consent of the author. Privileged information or 

ideas obtained through peer review must be kept confidential and not used for personal 
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advantage. Since peer review is confidential, reviewers must not share information about the 

review with anyone without permission from the editors and authors. 

Competing interests 

7KH�(GLWRU�VKDOO�DSSO\�WKH�-RXUQDOV¶�SROLF\�UHODWLQJ�WR�WKH�GLVFORVXUH�RI�FRQIOLFWV�RI�LQWHUHVW�E\�

authors and reviewers. 

Any potential editorial conflicts of interest should be declared to the Publisher in writing prior 

to the appointment of the Editor, and then updated from time to time if and when new 

conflicts arise. The Publisher may publish such declarations in the Journals. 

The Journals may publish submissions from the Editor, other editorial staff or Editorial Board 

members, but the Editor must not be involved in decisions about papers in which the Editor 

has written him/herself or which have been written by family members or colleagues or which 

relate to products or services in which the Editor has an interest. Further, any such submission 

PXVW� EH� VXEMHFW� WR� DOO� RI� WKH� -RXUQDOV¶� XVXDO� SURFHGXUHV�� SHHU� UHYLHZ� PXVW� EH� KDQGOHG�

independently of the relevant author/editor and their research groups, and there must be a 

clear statement to this effect on any such paper that is published. 

Vigilance over Published Record 

The Editor should work to safeguard the integrity of the published record by alerting the 

Editor-in-Chief to any suspected misconduct (research, publication, reviewer and editorial). 
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