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Expected UHE-neutrino (v) Flux

Neutrinos

Production in AGN / Gamma-ray burst
etc..as high energy astrophysical objects.

UHEp+ N— m—pu+v
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FIG. 2: Final neutron, UHECRSs and total neutrino spectrum
in the model of this work, normalized to the Auger observa-
tion at F ~ 60 FeV The Cen A UHF-~ cnirve not chown for
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UHE v assumed in Z-burst model
(Weiler 1982: UHE-v + CBv — 29)

Bottom UP

Top down

SHR / TD as CDM in top-down process
(Berezinsky et al. 1998: X — UHECRs etc..)

(cosmic strings, monopoles.. Sigl et al. 1999 )
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UHE- v detection by JEM-EUSO

JEM-EUSO Telescope |

- Altitude :430km

- Aperture :2.65m side-cut

- F.OV :+30° (500x340km)

- Angular res.:0.1°

- Time unit :2.5us

- Acceptance :7.6x105km2sr (nadir)
5.1x10%m?2sr (Tilt 38° )

- Period :d years

- Threshold (50% trigger) :3x101%V

Atmosphere

JEM/EF SB2B K- HBFRIAIY aigtE
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MAPMT (8x8 pixels)

Focal Surface detector

A

1900 mm

2650 mm

A

Detector Size 265mx19m
Photo-detector 64ch MAPMT
Pixel size 3 mm
No. of MAPMTs ~5,000
No. of pixels ~3x10°
Sampling time 25 s
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as MSU Space Project «<Lomonosov»
I D.V. Skobeltsyn Institute of Nuclear Physics MSU

2011.Nov. 315 EFFE
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o(VN)=5.53 X 1036 (E /1GeV)%363 [cm?]

[R.Gandihi et al.Phys.Rev.D58(1998)]
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Scat. Cross Section & Mean Free Path

@ Scattering cross section [R.Gandhi et al.Phys.Rev.D58 093009 (1998)]

0.(VN)=5.53 X 1073 (E /1GeV)?363 [cm?]

@ Mean free path
Li(E,)= 1/(c..(VN)~N,) [g/cm?]
(Na:Avogadro number (6.0221367 x 103 [mol]) )

Scattering cross section Meen free path

e

= | 10%VT

T | 5.44*10%[cm]
+

# O From HERA exp. at \s=314GdV(E={52TeV)
102422 2 ( 10%%eVV T
| 3.05*107[g/cm?]
i 6
14 1016 1018 1020 10 1014 1016 1018 1020
E, [eV]

10
Ey [eV]
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AKETN

US standard atmospheric model
h (km) =47.05-6.9In (T) +0.299 (In(1/10XT))2 T<25 g/cm?
=45.5-6.34In (T) 25<T<230 g/cm?2
=44.34-11.861 (T) 019 T>230 g/cm?

Standerd atmosphere

T *sa. Top ﬁ‘b@EEﬁnd)
ASRE [9/cm?]

Column density
T(g/cm?)
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o
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Vertical atmospheric depth [gfcmz]

= h(km
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p(r)=

Earth density

13.0885-8.8381x? r=12215
12.5815-1.2638x-3.6426x2-5.5281x3 1221.5<r =3480

Earth Density

]

™

7.9565-6.4761x+5.5283x2-3.0807%¢ 3480<r =5701 S
5.3197-1.4836x 5701<r <5771 2
11.2494-8.0298x 5771<r <5971 & '°
7.1089-3.8045x 5971<r <6151
2.691+0.6924x 6151<r <6346.6

2.9 6346.6<r <6356 5
2.6 6356<r <6368

1.02 6368<r =<6378.14
X=t/Re % 2000
r:ih Bk ehly Ao D BE B [km]

Re: ik % [km]

[“Earth Structure, Global” David E. James

(Van Nostrand Reinhold, New York, 1989)]
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Differential cross section [em™/r.l.]
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Mean free path [g/cmz]
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Distributions of F..D -

Mean free path (g/cm?2)
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Interaction Probability in F.O.V.

probability [%]
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F.I.D vs zenith angle
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F1profile
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Photons
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N, (h)=—-7.80x10"°h? +1.35x10*h+3.75

Fluorescence yield (/electron/m)
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Astroparticle Physics 22 (2004) 235
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Time Profile of Arrival Photons at JEM-EUSO

Number of photons/(2.5 1 sec bin)

Histogram of photon distribution

L

E,: 10%%eV
0: 90.1°
Height: 2.3km

Reached time (L sec)

Number of photons/(2.5 1 sec bin)

Histogram of photon distribution

T S3ps

E,:102%V
0: 89.6°
Height: 9.3km
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Assumed v energy spectrum is a form of ¢ (E) =K XE-©.
for E>101%V, 8 =0-95° , obs. Efficiency=19%.

E*p (E) (eV cm s 'sr ')

10*

102

10

0.1

WB

(A)
(B)

//
=
/

/
/]
/7

()

GZK

17

18

19

20 21
log(E/eV)

22

23

AGN(B)

— GZK(A)

—— TD(B)

= SM Relic

= 7-BURST

= WB Limit

— TD(D)

—8— (p =5.4%10720x"-3
@ =1.7%10"11x"-2.5
@ =5.4%10"10x"-2.5

Waxman-Bahcall limit

Assumed v E.S.
(A) @ =1.7%10"E25

(B) @ =5.4%1010E-25
(C) @ =5.4%1020E-3




nadir

# of incident v 's in a view [1/yr]

# of v 's showers in a view [1/yr]

MBAICHITZE
RDEIRIEH
B{ER

Log(Ev ) C A B C A B

>18.9 194494 229985 73054 572 10.94 3.10
>19.1 77425 115208 36596 272 6.49 1.97
>19.3 30819 57683 18323 1.12 3.59 1.20
>195 12264 28853 9165 0.47 2.25 0.66
>19.7 4878 14403 4575 0.35 1.43 0.37
>19.9 1937 7161 2275 0.16 0.69 0.37
>20.1 767 3532 1122 0.08 0.41 0.19
>20.3 301 1712 544 0.08 0.28 0.06
>20.5 115 801 254 0.08 0.09 0.06
Tilt 38 | # of incident v s in a view [1/yr] | # of v ’s showers in a view [1/yr]
Log(Ev ) C A B C A B

>18.9 1312904 1552482 493141 40.17 67.69 24.36
>19.1 522645 777696 247033 19.17 39.12 16.27
>19.3 208037 389383 123686 10.77 25.46 8.68
>19.5 82790 | 194765 61867 5.78 15.84 5.42
>19.7 32928 97226 30883 3.41 12.11 3.45
>19.9 13077 48340 15355 1.84 114 1.68
>20.1 5175 23839 7572 1.31 497 0.79
>20.3 2029 11560 3672 0.26 279 0.79
>20.5 776 5405 1717 0 1.55 0.19

- Bl SR =
§ & X gRRIsHEE X BFRE

-HE(ER#-
FIRB X HME(ERTESE

Assumed v E.S.
(A) @ =1.7%10"1E"25

(B) @ =5.4%1019E-25
(C) @ =5.4%1020F~3




Expected number of v AS observed by JEM-EUSO

# of triggered v 's showers in a # of triggered v 's showers in a
view [1/yr] Nadir view [1/yr] tilt 38
Log(Ev ) C A B C A B
>18.9 0.37 1.42 0.43 0.80 3.13 0.81 - sl
I~ )7 —’5&—

>19.1 0.37 1.42 0.43 0.80 3.13 0.81 jj % X
J —_y

>19.3 0.34 1.36 0.42 0.80 3.13 0.81

>19.5 027 123 036) 077 308| 0.79

>19.7 0.23 0.99 0.28 0.63 2.86 0.67 1/year
>19.9 014 061| 021 057| 266| 0.60

Assumed v E.S.
(A) @ =1.7%10"1E"25

>20.3 0.07 0.26 0.06 0.11 147 036 | | (B) @ =5.4%1010E25
(C) @ =5.4%1020E3

>20.1 0.07 0.39 0.18 0.45 216 0.49

>20.5 0.07 0.09 0.06 0 0.94 0.11

-2 years nadir- and 3 years tilt-mode observation give us a chance for UHE vdetection
(downward) with a statistics of 2-8 in an assumed vflux(>10%%V).



RBAICETSFEROEIRIBEHE(ERZR by TUS

nadir | # of incident v's in a view [1/yr] # of v's showers in a view [1/yr]
Log(EV ) c A B c A B
510 4500| 6700 2100 0.036 0.055 0.018
5103 1800 3400, 1100 0.014 0.028| 0.0089
>19.5 720 1700 530 0.0068 0.017| 0.0055
519.7 280 840 270 0.0034 0.011| 0.0035
>19.9 110 420 130 0.0016 0.006| 0.0020
520.1 45 210 65| 0.00071| 0.0037| 0.0011
5203 18 100 32| 0.00032| 0.0019| 0.0006
5205 I 47 15] 0.00014 0.001| 0.00033




trigger efficiency (%)

Triggering efficiencies of TUS
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Expected number of v AS observed by TUS

# of triggered v 's showers in a view [1/yr]

Log(Ev )

C

A

B

>19.1 0.0054 0.0131 0.0042
>19.3 0.0048 0.0124 0.0032
>19.5 0.0039 0.011 0.0035
>19.7 0.0027 0.0086 0.0027
>19.9 0.0014 0.0056 0.0018
>20.1 0.0007 0.0033 0.0011
>20.3 0.0003 0.0019 0.0006
>205 0.0001 0.001 0.0003

*5 years observation give us a chance for UHE vdetection (downward) with a

statistics of 0.007-0.02 in an assumed vflux(>10%%eV).

1/year
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