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atmospheric neutrinos

 determination of ve spectrum via cascades

e Vu/Ve~10@ 1 TeV

Berkeley

Atmospheric Neutrino :

lceCube 86 (201 |') Cascades
Analysis

Chang Hyon Ha (LBNL)
MANTS Meeting at Geneva
September 20,2014

E—

 onset of prompt contribution from charm at lower energy

| ——— HKKMS+Hda correction |

| ——— ERS+H4a correction

. HKKMS(aka Honda)

~— ERS(aka Enberg)
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Events per bin ( 332.3 days )

atmospheric neutrinos

Atmospheric Neutrino :

lceCube 86 (201 |') Cascades
Analysis

- - Chang Hyon Ha (LBNL) &
, [ IceCube Preliminary — 32‘382"‘:‘;;"’9 2m) Berkeley MANTS Meeting at Geneva r/'>I 'ﬁ‘
10 = Conve:tiorlmal . y September 20,2014 BerKELEY Las
= _O_\—c— ....... Conventional v: B ———
5 B el Prompt (v, + v,)
10 = == o= | e R AStO (v + v+ V) ] ]
= e - —— CR Muon measurement of conventional neutrinos
10 N have NO impact on determination of
- | \ charm & astrophysical contributions
1 = E 2.5
= e g C Conv. Neutrino Contour (E fit)
- | é [ e Conv. Neutrino Contour (y fixed at 2.0)
1 0-1 ST SRS RO DRURUN TAURUN MU [NURD UAURS AUt SN MU ARG AU U N R R B B 2 N Conv. Neutrino Contour (y fixed at 2.0 & No syst.)
2 3 4 5 6 7 E; - -
rec - —
Iog10 (EviS/GeV) g 15
- 1078 events / 332.3 days (0.3-14 TeV) = F
S 05—
g I lceCube Preliminary
- 70 events > 10 TeV L e N T T I BV S

Conventional v_ normalization (modified Honda)
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atmospheric neutrinos
orompt & astropnysics

charm production between conventional
& astrophysical components

Disentangling Charm and
Astrophysical Neutrino Fluxes in
IceCube

Primary author: Jakob van Santen, University of Wisconsin, Madison
Gary Binder, Lawrence Berkeley National Laboratory

MANTS, 20 September 2014

* is charm contribution important ? A
n = .
" = v, (unfolding)
"'E o B v, (forward folding)
- how much do we know about it ? 3 v, (forward folding)
;; 107 ;_ (unfolding, 2014)
[] [ [ ] o‘ﬁ §
- is it possible to measure it ? s
10‘7;— JAN
L[ lceCube Preliminary
10 = Hondav,(HKKMS2007) ‘
T Honda v (HKKMS2007) 1
10°E  — modified Honda v,
. Bartol v,
]O-IO_IIIIIII|IlII|IIII|IIIlllIII|IIII|IIII|IIII|II
1 15 2 25 3 35 4 45 5 _ 55
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Disentangling Charm and

at IMoSs p h e r| CrI eu't rl NOS Qsetgl)‘zl;ysical Neutrino Fluxes in
p ’FO m DJ[ & aSJ[ rO O hyg i CS Primary author: Jakob van Santen, University of Wisconsin, Madison

Gary Binder, Lawrence Berkeley National Laboratory

MANTS, 20 September 2014

~-1450 m =
event veto with
_ ‘ low energy extension (60 TeV — 10 TeV)
Dust Layer 1 80 meiters i?::
tztlducial voilumef
e t0meters . -2450 m 101

Side _ r Total flux
Science 342, 1 TeV
1242856 (2013) - o T

10 TeV

self veto to reject
atmospheric neutrino contribution
from southern hemisphere

After veto
Conventional Yy

—1.0 —-0.5 0.0 0.5 1.0

cos 6

E3®, [GeVzcm_er_ls_l]
o
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atmospheric neutrinos

orompt & astropnysics

Disentangling Charm and
Astrophysical Neutrino Fluxes in
IceCube

Primary author: Jakob van Santen, University of Wisconsin, Madison

—— Conventional v —— Prompt v
10% -
@ Southern sky
kS 0.2 < cosbrec < 1.0
—~ 10! - 10!
S
.E 3 — 2
w100 4 = E™“ flux
10_1 1 1 llll'_] 1 11 llm} 1 11 lllllI L 1 llllll| 10_1
103 104 10° 106 107

* Use energy, direction, and cascade/track ID

iInformation

Deposited energy [GeV]

Gary Binder, Lawrence Berkeley National Laboratory

MANTS, 20 September 2014

00— EE—

—— Astrophysical v —— Penetrating
102 —

: North k
T 9.0 < cosfle < 0.2

llllllI 1 llllllI Tll lllllI 1 lllllllI
103 104 03 106 107

Deposited energy [GeV]

Small window for prompt
to appear
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atmospheric neutrinos
orompt & astropnysics

« 283 cascades + 105 tracks in 2 years

« pbest fit NO charm contribution

» soft astrophysical spectrum

Disentangling Charm and
Astrophysical Neutrino Fluxes in
IceCube

Primary author: Jakob van Santen, University of Wisconsin, Madison
Gary Binder, Lawrence Berkeley National Laboratory

MANTS, 20 September 2014

Events in 641 days Events in 641 days

s

R —

B 1.01 x atmospheric /K v
B -+ 1.47 X penetrating p

. —2.49
__ t224 (100 TeV)
x1071® GeV~tem=?sr~!'s™1 (perflavor)

ICECUBE PRELIMINARY
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Northern sky
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Events in 641 days Events in 641 days

Events in 641 days

Disentangling Charm and

a't m OS p h e r| C r’ eut rl n OS Qsetézzl;ysical Neutrino Fluxes in
D rO m DJ[ & aSJ[ rO Q hys i CS Primary author: Jakob van Santen, University of Wisconsin, Madison

Gary Binder, Lawrence Berkeley National Laboratory

Zen ith DiStri bUtion MANTS, 20 September 2014

102 ICECUBE PRELIMINARY ~ 0
Eqep > 1TeV R —
101
109
—1.0 —0.5
101 Edep > 25 TeV
100 - all sky 90% CL charm limit ~ 1.4 ERS
10—1
1.0 05 0.0 0.5 1.0 - separate hemisphere 90% CL charm
Lot | Faep > 100 TeV limit ~ 3.6 ERS
10~1
—1.0 —0.5 0.0 0.5 1.0
cos Orec
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atmospheric neutrinos
orompt & astropnysics

lceCube preliminary

6 V - 20
T |
o 1 16 =
1 14 &
12 |
3 10.535
8 @
)
4 o
1 2
2 5

0 0

l |
1.8 2.0 2.2 2.4 2.6 2.8 3.0

Powerlaw index

best fit is NO charm

anti-correlation between charm flux &
astrophysical spectral index

determine prompt component with
muons ?

Best fit Chamm flux(x modified ERS)

Disentangling Charm and
Astrophysical Neutrino Fluxes in
IceCube

Primary author: Jakob van Santen, University of Wisconsin, Madison
Gary Binder, Lawrence Berkeley National Laboratory

MANTS, 20 September 2014

Best fit Prompt flux at a given astrophysical index

Errors are 68% C.L.

Preliminary
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Summary of Patrick Berghaus' Results

atmospheric neutrinos
and diffuse 1uxes

Hans-Peter Bretz, Patrick Berghaus
MANTS Meeting
Geneva, September 20, 2014

ﬁ HELMHOLTZ
|ASSOCIATION

IcCECUBE

S — ——
N> 10 _F T T llllll] T T llllll] T T lllllll T T lllllll T T lllll‘?
» large muon bundles of low energy muons & . KM+ ATIC? - QGSIETILO3+ZS ]
PP mm KM + GAMMA —— SIBYLL2.1+78 2
5 — KM+ 7S «+ee EPOS 1.61 +ZS 3
. . " 10" -
* high energy muons (leading muons, low 5
multiplicity) ~ 107
™ :
10~ 4 h
» stochastic energy losses to separate 10* L v CosmoALEPH, 2008
® L3+Cosmic, 2004 -
them b o LVD,1998 v Frejus, 1990 N
107 F o MSU, 1994 ¢ Artyomovsk, 1985 N\, -
0 Baksan, 1992 llll MACRO best fit A ]
107 :
10’ 10* 10° 10° 10’ 10°
E,,GeV
Sinegovsky et al. arXiv:0906.3791
Enberg et al. arXiv:0806.0418
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Summary of Patrick Berghaus' Results

atmospheric neutrinos
and diffuse 1uxes

Hans-Peter Bretz, Patrick Berghaus
MANTS Meeting
Geneva, September 20, 2014

ﬁ HELMHOLTZ
| ASSOCIATION

IcCECUBE
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:g.'

> Smooth energy loss profile
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Summary of Patrick Berghaus' Results

atmospheric neutrinos
and diffuse 1uxes

Hans-Peter Bretz, Patrick Berghaus
MANTS Meeting
Geneva, September 20, 2014

ﬁ HELMHOLTZ
|ASSOCIATION

ICECUBE

R — ————

| Energy Loss Profile |

T E
> =
g E
10 E
3 =
3
10° =
10 -
C [—— 70m Cutofr
1 B[ === 100m Cutoff
E ——— 150m Cutoff : _ | :
lO-l E_ ............. Fit exc[uding outliers ..........................
= - Individual DOMs : : : ‘
10-2 T 1 1 1 | 1 1 1 | 1 1 1 | 1 | 1 | - | ] L I 1 1 1 | 1 d 1 |
3000 3200 3400 3600 3800 4000 4200 4400

Slant Depth [m]

> Big stochastic losses

> Energy loss peaks can be
used to distinguish high
energy muons from muon
bundles
12
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d®,/dE, - E*"[s"'srad ™' GeV*7]

Data/GST-GF* (All Sky)

10

(5]

atmosp
and diffiu

Neric neutrinos
se fluxes

Summary of Patrick Berghaus' Results

ﬁ HELMHOLTZ

| ASSOCIATION

Hans

-Peter Bretz, Patrick Berghaus

MANTS Meeting
Geneva, September 20, 2014

8

IcCECUBE

R —

(LE
=] roui Gst-Gr*

E Conventional GST-GF*
| v | Prompt GST-GF*

- Model Prompt (ERS) p-Value

-~/ GST-GF* 2.04 0.282

___ | Poly-Gonato  7.49 0.149
- H3a 8.32 0.075

| zs 7.82 0.014
........... IceCube PRELIMINARY

6.5
E, (GeV]

> Best fit with prompt above

neutrino analysis limits

> Some primary cosmic ray flux
models favor high prompt

contribution

L1 GST-GF* (Gaisser et al.) arXiv:1303.3565

log(dE/dx)

A

fit x>
St
T3

R

I peak energy

peak value/variance

~ 4~
-t

fit slope

= Mean energy loss

* Median

energy loss

distance along track

Paolo Desiati
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atmospheric neutrinos

Atmospheric neutrinos and diffuse

Eﬁﬂd d |ﬁb S@ ﬂ UX@S fluxes of cosmic neutrinos with the

ANTARES telescope

A. Margiotta
Dipartimento di Fisica e Astronomia Universita
and INFN - Bologna

+ determination of atmospheric v, spectrum

MANTS meeting, 20-21 Sep 2014 - CERN

T ——————

+ 2 independent energy estimators & unfolding technigques

OM efficiency (+/- 10%)

Systematic uncertainties

g r T T T 7
2 o _,_l_ — — — - water absorption length (+/- 10%)
° - EBEEm= —FT o ] mmmmaa statistical uncertainties
....................................... e
e et R =
o T = — total uncertainties
| _ E —— relative difference between unfolding methods

|
log, (E /GeV)

Adrian-Martinez et al.
Eur. Phys. J. C 73, 2006, 2013

-
Q
3

Bartol normalization + prompt T E
contributions T 1o 4
------- A. Martin et al. - 2003 % 10° -
_______ R. Engberg et al. - 2008 ;j ot :

Barr et al. — 2004

-
S
@

dl 4"|'|||uj IIIIl|,|,|j Lol

14

log, (E /GeV)



atmospheric neutrinos &

Atmospheric neutrinos and diffuse

&ﬂd d |ﬁb S@ ﬂ UX@S fluxes of cosmic neutrinos with the

ANTARES telescope

A. Margiotta
Dipartimento di Fisica e Astronomia Universita
and INFN - Bologna

Adrian-Martinez et al. MANTS meeting, 20-21 Sep 2014 - CERN
Eur. Phys. J. C 73, 2006, 2013 | — —
N 10 _::::t:::::::::f:l:::::::::i::j:f:::-‘::::if:::::::i::i:'::::::j:f::::j::j:}.::::::t::t::::i:::':::::::::::::::::J::::::f::::::::::l:::::::::?i:::::—
B ANTARES = R I S S N
. e, e L -
. AMANDA II PI e csscssenscsssnsssssascsnssnsensenses ? ..................................... f ....................................................................... p—
- ISR TR R—— S———_ S F————— _
A 2 : ?
IC 40 "_ emcsssssessssssssnsassssssssssasnsssns ., ......................................... I’L ................................................... p—
"’ ? wSs .
b 0 S 3 T i = W VEMRAIG: og, ST s TORLCOR -
- Eng erg o — maag‘“—-ia
> 4" — o : - S I
----  Martin 8 R D% o7 % e O e, o= = o = __
- ’
> /‘
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atmospheric neutrinos &

Atmospheric neutrinos and diffuse

and d |ﬁb S@ ﬂ UX@S fluxes of cosmic neutrinos with the

ANTARES telescope

A. Margiotta
Dipartimento di Fisica e Astronomia Universita
and INFN - Bologna

preliminary comparison with 1C59

MANTS meeting, 20-21 Sep 2014 - CERN

S — E—

L e e e R L [ B S P B
A
.

SN ® IceCube - 2014

T =
= =

G _ : #

% U1 il ot e ST TS SR P R e K LT PP PP T -=
B = ' - @ ANTARES - 201 =
» e 5 =
> 5L DO st oA S 0 A D I 03 s
o 10 E ; =

) = \ . =
T ] RS, SRR .. - - - X SO I—— . 3
e = : -
2 P s E
© R & s =
N > 10" ? - ...-E ............................... _=
L = =
= . : N -

re® baseseaf ANTARES, dath. 020003 s st bossmisssrmsmsmmasssnnholno o barosisis

= | IceCube data>88° Jw.

-9 3 AU R LI CR E i S W I R LR U S N RO e M | IS U S R P S I a1 N

Paolo Desiati
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Limits and measurements of the diffuse neutrino flux

106

atmospheric neutrinos
and diffuse 1uxes

1077

3 years still to analyze
will Improve sensitivity

108

2 r 92 .
E2® [GeVem 25~ st per neutrino flavour

10° 1(Ll1 1(|)'.’\ l(l)6 l(ll‘- 10
Neutrino energy [GeV]
O SenSitiVity : 104 — 1 r r ] r ] [t 17 — Data 08_11 E
E2Qgq, = 4.7 x 108 GeV cm2 s srd — Atmsviu |-
10° — Signal v

* Npe=84; Ny =8

-
o
)

I IIIIIIII I IIIIIIII I TTTTI

| Illlllll L

* Upper limit (45 GeV - 10 PeV)

Events (Dec.2007-Dec.2011)

0= —
systematic included : - L -

) __E2 P, =2x10° GeVcm? s’ 1512 | N

E2 Dgpe, = 5.1 x 10° GeV cm2 st srt - I , -
- i | | | | I | | | | | | | | | I|I | | [ | | | | 71 7l77l;

1095 2 2.5 3.5 4 :

o.
_§C>4 -
=

- &



Dept. of Physics and

atmospheric neutrinos dl
A0 AT s

through-going

4 )

104.; — ————r—rrry ——————3
g Conventional atmospheric mm— :
Promgt atmospheric —— |
A 3 E™ astrophysical M
: 10° f Sum of predictions E

; A ; Experimental data

Events
o,
m
B

+ 3.90
[

107 H IceCube Preliminary

10° 10* 10° 10°
Muon Energy Proxy (GeV)
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atmospheric neutrinos
and diffuse 1uxes

starting events
self veto

Events per 988 Days

Many ﬁgures from

- Jake Feintzeie (ps and Mese) and
Ch. Weaver (diffuse numu)
5 3 # " a

I
Background Atmospheric Muon Flux
Bkg. Atmospheric Neutrinos (7/K)
Background Uncertainties
Atmospheric Neutrinos (90% CL Charm Limit)
Bkg.+Signal Best-Fit Astrophysical (best-fit slope E->%)
Bkg.+Signal Best-Fit Astrophysical (fixed slope E2)
e®e Data i

=
o
N

BRI

=
o
=

L, lower energy
" | threshold

10 =l I

=
o
o
I

10° 10° 10*
Deposited EM-Equivalent Energy in Detector (TeV)
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Effective Area (m?)

atmospheric neutrinos
and diffuse 1uxes

Medium Energy Starting Events - MESE

Yi .

— Starting Tracks, -90° < § < -5° ]
- = High-Energy Contained-Vertex, -90° < § < -5°
Throughgoing Muons, -60° < § < -30° ]

| L N . MR |

00 100 10 100 10
E,6 (GeV)

,,,,,, ion hes at high energies

Alhranht |
DIell

Dept. of Physics and
Wisconsin IceCube ParﬁcleAstrophggicg Center e : .
e A e .
. :7_.’ - = - 5“ . = - S —
P, 4 ¢ .."
e Y =
P N P L

This is not a summary talk!
3 . N
~ Many figures from

Paolo Desiati
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atmospheric neutrinos ‘ -
Ao e fes e

Livetime (days) __Dates _____

Throughgoing Muon  1372.4 4/2008 —5/2012
Starting Track 988.5 5/2010-5/2013
| — Throughgoir;g Muons | —I No Cutoff
| == Throughgoing Muons + Starting Tracks — 1 PeV Cutoff
108 b\ A e i — 100 TeV Cutoff |;

sensitivity improvement in
| northern hemisphere (up-going)
| with MESE event selection

E2 dN/JE [TeVcm 2s!]
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K¢ contribution to atmospheric v,

atmospheric neutrinos
K ShO’H[ A previously neglected contribution

to atmospheric electron neutrinos
becomes significant for E

+ Ks is usually neglected

MANTS, 9/20/14 Tom Gaisser & Spencer Klein

- —

 however it contributes to ve flux > 100 TeV: needs to be accounted for

Fractional contribution of Kg to v flux
0
10 T 1 T 1 T L

Fraction

arXiv:1409.4924

10° 10* 10° 10° 107
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K¢ contribution to atmospheric v,

atmospheric neutrinos
K ShOﬁ A previously neglected contribution

to atmospheric electron neutrinos
becomes significant for E

* +<10% contribution to conventional ve

MANTS, 9/20/14 Tom Gaisser & Spencer Klein

- flux is already small in the @100 TeV: 0.96 — 1.05 3 years of HESE sample

* neutrino/anti-neutrino ratio depends on energy
1 ' ' L | ' ' |

EdN/dE (v, events in 3 yrs)

arXiv:1409.4924
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atmospheric neutrinos
cham production In colliders

Charm production at
hadron colliders

Alessandro Grelli

§ b = Universiteit Utrecht

NS
« pQCD + nuclear effects
WO
® non—pertu rbatlve QCD & IntrInSIC Charm Netherlands Organisation for Scientific Research
E—
Charm at Tevatron in pp at Vs = 1.96 TeV - D mesons
CDF Run Il (5.8 £ 0.3 pb')
10" :
\* D’ : * D** : b* | Measurements are at the edge of
t B\ theoretical uncertainties.
_ q IR _10°F \#
5 | ] K : 0 D (cu)—K*m (BR ~3.89%),
£ : £ z
§ & X #101 t D* (cu) K- e (BR ~9.13%),
1F FONLL . Y ; D**(cd)—~D(K )" (BR~2.63%),
: I R !
(a) ¢ (b) N (c) t
- E B cevid® ; L B 1Gevid’ = - B cevid
FONLL, MC@NLO: Cacciari, Frixione, Mangano, Nason
CDF, PRL91 (2003) 241804, 3 .
FONLL: M. éacci;ri and P. Nason, JHEP 0309, 006 (2003) 1 and Ridolfi, JHEP0407 (2004) 033
10 —T — T T — T T
s | |
' o : ¥/ < 0.6
7] Good understanding, within the errors, of b 3 *° | E
production at Tevatron (and LHC energies). £ [ Points: CDF
B jo-t :_Curves: FONLL -
' . g E o(pe(J/%)>1.25 GeV) BR: 2
lﬂCharm cross section studies, more complex, £ i 19.9233 nb (C
. . S 1072 | 18.3723 nb (FONLL
available since Tevatron Run II. 107F =s 2 )
[ Solid histogram: MC@NLO, 17.2 nb,
- Dashed hisltogram: MC?NLO, 16.4 ITb 24
10"30""5""10""15' 20

pr(J/¥) (GeV)



atmospheric neutrinos
0QCD

!

—~ 10°

S

()]

O 10?

0

=

o 10

o

v

Q_"’ 1

©

8 10"
10

Data

Data

GM-VFNS FONLL
- N W
N vn

Charm production at

hadron colliders

Alessandro Grelli

%ﬁ% Universiteit Utrecht

Prompt D meson cross-section at mid-rapidity

1 rrrrop et

ALICE
D’ ppis=7TeV,L =5nb’

==
=

-&- stat. unc.

[ syst. unc.

[CJFonLL

- [CJemvens

3.5% lumi, £ 1.3% BR norm. unc. (not shown)

| | |
T T T

I””I] T1 TTTT“] T71 T”ﬂT[ T7T YITTTT‘[ T T 1T

L L LLLL

1]1]r]1[l[ III []l]ll]]]] IHT]|+

Dbl llllllllllllll T IR TTTT EARTIT I RTTTT BN T
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t ||y|<0.5

do / dp

DY, D* and D™ cross section at \s = 7 TeV, |y|<0.5

LA L B S B SR BN B R H S B S B B

— —
o o
) w
UL AL S R R AR

ALICE
D',ppis=7TeV,L _=5nb"

10 =

1 E

8 E

-@- stat. unc, :

1 0.1 | Dsysl. e, | e —
E  Oronw = = 3

- Ooemvens [ : 1

1 0_2 + 3.5% lumi, £ 2.1% BR norm. unc. (not shown) L '_
3s =

S —

25 —

T']']'['[{ T ™

Dbl ll lT

lll[

20 25
P, (GeV/c)

P, ||Y|<0-5 (ub/GeV/c)

do/d

Data

Data
GM-VFNS FONLL

1 O3 E L I T T T T I T L] T L] I L] T T T ] T g
C ALICE 1
o ‘4 _ _ -1 -
102E D ,pp\s—7TeV,Lim_5nb .
10 E‘-_ —-E:
e = :
: -&- stat. unc, :
10" Oeeune == .
E [JronwL 3
- [CJemvens f » 3 ]
1 0_2 E_t 3.5% lumi, + 1.5% BR norm. unc. (not shown) -
35= ; =
3 e
25 _'_—ﬁ —
2 —
= — =
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05— -3
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3 =
25— 3
126 3
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Charm production at
hadron colliders

atmospheric neutrinos |
oLICD 2% i

N

Prompt D meson cross-section at forward rapidity

4 LHCb analyzed D°, D*, D** and o Sk
D" hadronic decays 1n a data S S 1o}
sample of 15nb! <l <}
2 N '
extrapolation to
107 i '
3 107
[ Differential cross-section do/dprt Ul TR forward region
analyzed in bins of pt and N 0"1@“1‘"3?*“;“5678 O wvrste s a OTT T FONLL
rapidity in the rapidity range "
2.0<y<4.5
Sy " (d) LHCb -
5 \ Ty ]
(Z Charm cross-section evaluated in % B
2.0<y<4.5 and extrapolated to the %,0

full phase-space

[ ——LHCbdata

10%F " ron e
Nuclear Physics, Section B 871 (2013) 1 L Lo
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Charm production at
hadron colliders

atmospheric neutrinos |
NtriNsic charm am

KN

Netherlands Organisation for Scientific Research

2

() — 85 GeV
. . . . . . CT10
 modifications of charm distribution function 1s BHPS2 /CT10
BHPS1/CT10
1.6 SEA2/CTI10
SEAL/CTI10

= could use new functions to estimate

prompt neutrino contribution

c(z)ic/e(x)cT10

Phys. Rev. D 89, 073004 (2014)

().0001 (.001 (.01 (.1
T
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atmospheric neutrinos
nadronic INnteraction models

particle flow
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- models tuned only to about 10%

KIT (IKP) & CERN

e — e ——

- forward detectors are crucial for CRs & astrophysics Tanguy Pierog, ISYHECR! 2074

. . . ><LL -
Lot | p-Air coIII|S|ons at I100 TeV | % | prpat7Tev — K- o Eglgb
- — DPMJET Il :_u_
oo L —— QGSJET-II-04, =
3 E R ]
S 107 K — E
E : p—Air > p+ X :
© - 7 ]
=~ 107 TREea =~ —
e = S3JI~- -
8 Se_S-=o
107 L P—Air—>K++X\*:\~‘~ i
= \ \\ =
\
- ==\
10 | | | P
0.0 0.2 0.4 0.6 0.8 1.0
z;, =E/Ey,
DPMJET | QGSJet Ratio . (kA — Y
n —
Zyp 0.117 | 0.154 0.75 LZkh = / dx x7~1 ( y )
0 i
pk+ | 0.0067 | 0.0056 1.19
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—— Sibyll 2.3rc1

Anatoli Fedynitch
— total KIT (IKP) & CERN

- - - perturbative

--- LHCb

[
o
N
L

pp = D—Mesons @ Vs =T7TeV ) o HOW mUCh dOeS LHCb

phasespace contribute to
integrated spectrum?

=
o
—
T

perturbative

cross section z3%do,,/dz (ub)

\ , — LHC data not restrictive

~\ |
01 02 03 04 05 06
Feynman-X z
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High energy hadronic interaction models
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SIBYLL2.3 rcl atmospheric lepton fluxes, TIG primary flux model.
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dN, /dE (E/GeV)*’ (cm® s sr GeV)™!
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High energy hadronic interaction models

bridging accelerators with cosmic ray physics

T T T T T T T T T T TTTTH ' .
—— S|BYLL2.3 RC1 = DPMJET-2.55 7 Anatoli Fedynitch
u KIT (IKP) & CERN
- S|BYLL2.3 PL ERS '08
— SIBYLL + MRS TIG '96

* nuclear effect are important but are
uncertain

- pO, pC, pN data would be important
for CRs and astrophysics

E, [GeV]

ERS - R. Enberg, M. H. Reno, and |. Sarcevic,
Phys. Rev. D 78, 43005 (2008).

TIG - M. Thunman, G. Ingelman, and P. Gondolo,
Astroparticle Physics 5, 309 (1996).
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<ka >=11 ° L no cutoff
g T r
compatible with the 1.20 excess § K AR YA
no-signal hypothesis l i ' gai é | i
Upper Limits % | Models
B S ST . I B és;g‘[lex(ég\‘m

S. Adrian-Martinez et al., EPJ C 74(2014) 2

Neveres

P N =
10 ‘+‘ #: a4
On zone i _’_
Energy estimator cut (high energy): i«)ﬁ zones>
atmospheric event rejection ‘

Atmospheric neutrinos and diffuse

fluxes of cosmic neutrinos with the
ANTARES telescope

A. Margiotta
Dipartimento di Fisica e Astronomia Universita
and INFN - Bologna

MANTS meeting, 20-21 Sep 2014 - CERN
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2007-2011 data:

N,,s= 177, n,,,= 166

0.80 excess and 90% upper
limits set for different models
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Model name Reference Matter density | Cosmic ray flux

NoDrnift_simple Ingelman and Thunman | constant: constant
arXiv-hep-ph/9604286 1 nucleon / cm?

NoDrift_advanced | Candia and Roulet constant: constant
JCAP09(2003)005 1 nucleon / em?

Duaft Candia Radually Higher i1n GC due to
JCAP11(2005)002 dependent duft of CRs

Upper limits for the neutrino flux from the Galactic Plane central (178 GeV < E,< 70.8 TeV)

————— ANTARES E™** v, +7, sensitivity (2007-2012)
ANTARES E** v, + 1, limit (2007-2012)

GP neutrinos (NoDrift_simple)
GP neutrinos (NoDrift_advanced)
C GP neutrinos (Drift)
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@

Atmospheric neutrinos and diffuse
fluxes of cosmic neutrinos with the
ANTARES telescope
A. Margiotta

Dipartimento di Fisica e Astronomia Universita
and INFN - Bologna

MANTS meeting, 20-21 Sep 2014 - (3!5
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S — B
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CMS+TOTEM
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Igor Katkov, ISVHECRI 2014

B hadron PID
BN muon system
B lumi counters
s HCAL
B ECAL
tracking
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Requirements

But...

Desired behavior of an interaction model

describe soft and hard physics
* smooth transition between these two regimes

* extrapolation into unknown/-measured phase-space

* separation between ‘soft' and ‘hard’ not clearly defined
« pQCD minijet cross-section grows faster than In%s
 small-x behavior not well known

* other problems..

PYTHIA \ QGSJET

EPOS A/

/—\

Current solution
SIBYLL

/ \\i’/\_/
DPMJET et

C....

Anatoli Fedynitch
KIT (IKP) & CERN
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Origin of non-perturbative component o
btoli Fedynitch
T (IKP) & CERN
B
SELEX Collaboration, F. G. Garcia et al.,
Physics Letters B 528, 49 (2002).
Asymmetry Y (2002)
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LHCb D-mesons and charmed Lambda
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