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in intermediate stages of symmetry breaking (IMM)
107 GeV = Mwvwm = 10%3 GeV

Acceleration in magnetic fields for Mym = 10'* GeV: up to Exin~10'> GeV

Trapping in Galaxy, around Sun, Earth for v~ 10> --102 c



Monopole light yield
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New results on GUT monopoles
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New results on GUT monopoles
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New results on GUT monopoles

}\r:a.t
10" 10" 10 10~
1{]_14 I - I . I . T
~ 105 Parker bé::und
| : :
Rubakov-Callen Effekt S ;
| ;
(catalysis of proton decay) oS
5107 b
L] :
5 i
10718 §
Monopole E? : m/lty | |
S 10" H e—e 1C86-1/DC 3=10"7 e @ IC86-I1 =102 Sens. | -
a =—a [C86-1/DC g=10"" =@ ICR6-I1 3=10"" Sens.
P ) 0 =107 e o 1050 5102 s—a MACRO24=10"
ma [C50 3=10"% =—a MACRO1 d=10"
].D-El [ | . ] ] ]
photons 102 102 102 1022
4 2
\ / Jca,t/;cm
monopole Erratum in preparation:
® decaying proton / \ IceCube limits shift factor 9 to the left,
previously the contribution of oxygen to
v .
. N cross section was neglected
mean free path




m .
O .
p '
O |
n L "
© o
E o s
T O
O — .
e
o .
7 = =
() L oo
— S
)

IN0S)

neutr

e

fferent to h

iC monopo

t

AVARSY

M-bundle
from cosmic rays

@i ey s e

long the track (d

lIoN a

AR T Te4000RTTITT00000RTT T 00000 1
..1:..1_..“:.1.lff,s..«1....1..._.‘.,,,....\..7‘
G bHe e bt P R F R IR EP AP R NP OB ATUTIOTDOT

CocPeOPLOOLDACIEG It aBt vl na Y

P A P N IR IR ST S S S PP Y
CEE L LLOOOVEUUNTDEUNCOCL 9T O TR
Cettovuettbannr

TtvrYyotutUvopon a
Fenare
» EIEIEEY
LR A o
.
<
v ecn
EoeEOCEDE o an

©
T o e
nnn.onﬁ:.:o,ov,n

aana.anaf?_.a..f

ctveewd it

PRy | qasoaaaa
o5 § S wEn 5 P :

wan et

beww EERS
FEUTIULY T RO

M-neutrino
2.6 £ 0.3 PeV

£EDEC D Gt OMeked Ot D

L

RN R

wWhAEh%Wd b sauaaaaa

IVAVDOVPVTOINID

IS
'S
s
S
°
o

PessuuULAAINS

G
©
D
| -
e
L
=2
L
-
@)
D
| -
-
e
©
c
=
7
e
c
D
>
LL]

Igh energy deposition
Smooth energy depos




Event signature of mildly relativistic monopoles

- High energy deposition
- Smooth energy deposition along the track (different to h.e. neutrinos)

- Lower velocity




Results for mildly relativistic monopoles, 1 year of data

3 events after unblinding

- 1&2: obvious background shape -2 muon

- all: too dim for that velocity

Simulation




Limits on non relativistic magnetic monopoles
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... but there Is a gap:
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Luminescence light measurement

Light yield depends on:
. temperature
. impurities / solubles

. radiation type First measurement at temperatures of neutrino telescopes
. Pressure 2
107 [PRELIMINARY 2 e ]
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Measurement with 44'Am a-source, |
E(a) = 5.486 MeV (4.4+0.4) after passing of gold foil coverage  arxiv:1710.01197
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Luminescence light measurement

Light yield depends on: 106
. temperature T -
. impurities / solubles = -
P e - 4 L
. radiation type — 105 .. P ey~ SEE
. Pressure = ‘..;' T S AR I R —
e 7
102 .|'"' | | ..F | |
0.0 0.2 0.4 0.6 0.8
—— direct Cherenkov
—====indirect EhErenva
—.— luminescence, d.E = 0.2 / MeV
....... luminescence, ﬂ = 2.0 / MeV
arxiv:1807.10001 — = luminescence, aver. expected in lceCube ice

Measurement with 2*1Am a-source, |
E(a) = 5.486 MeV (4.4+0.4) after passing of gold foil coverage  arxiv:1710.01197
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IceCube’s large volume provides best sensitivities to
intermediate / high mass magnetic monopoles

non-relativisitic searches 1012 GeV = Mum < 101° GeV
relativistic searches 108 GeV = Mum = 104 GeV
ongoing analyses at all channels

unblinding (results) expected soon
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