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Plan of the presentation

* The Emulsion technique and the emulsion
laboratories

* The analysis of Unzen data

* Preliminary results

+ The design of the emulsion telescope for the
Stromboli

* The exposure at Stromboli

- Outlooks



Nuclear emulsion films

Made of AgBr crystals poured o

In an organic gelatine.
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Emulsion Scanning

Emulsion films consist of two emulsion
layers on both sides of a plastic base

Tracking in emulsion layer Emulsion film for the Unzen exposure
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Scanning stations
The scanning microscope (ESS) 20 cm2/h
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Detector position at Unzen
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Emulsion submodules at Unzen made of 3
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Emulsion modules
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Data subsample (from a submodule)
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Raw data (from a submodule)
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Data analysis flow

Data processing after scanning:

Emulsion alignment pattern reconstruction (accuracy at
micrometer level)

Track reconstruction (at most 1 hole accepted)

Evaluation of emulsion film tracking efficiency map as the
ratio of 3 segment-tracks to 2 segment-track

Combinatorial background estimated performing track
reconstruction with displaced emulsions films

Combinatorial background is subtracted and data 1s unfolded
with tracking efficiency



tan(theta)

Rock thickness and p transmission rates

‘Rock thickness map from Digital Elevation Map of Unzen (10m step grid)

‘Flux at sea level, e.g. Tanaka et al. NIM555 (2005) 164 Phys. Rev. D29 (1984) 1
* Muon transmission within the rock: parameterization based on a Geant4
simulation (Tanaka et al.)
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Expected u yield

The expected muon yield is obtained combining the muon flux with
the parametrized muon transmission rate (rock density assumed 2.2g/cm?)

Expected muon yield (0.1 m?)
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Data MC comparison

DATA MC

(0.1 m’) Expected muon yield (0.1 m?)
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Flux agreement from the sky and high elevatlon region within [120%.
Excess of small angles tracks in the high thickness region wrt expectations




Visual check of tracks

Emulsion detector allows to perform microscope-aided
visual confirmation of reconstructed tracks

The track excess has been investigated 1n detail by means of visual
inspection by expert emulsion scanners.

In order to assess the purity a sample of about L1100 tracks in the
excess region has been visually inspected
All tracks are confirmed to be due to mip particles.
Excess cannot be explained as due to mstrumental background

Further investigation and analysis 1n progress

(see also Miyamoto-san's poster)



Investigation of Strombol1 volcano

J Detestor

WGoogle

Data SI0, NOAA, U.S. Navy, NGA, GEBCO.
Image ©2011 GeoEye
Image ©2011 DigitalGlebe

Imagery Date: 10:2:2007 ‘& | 2007 33 5518724.60 m E 4205166.60 m N elev 208 m Eyealt 606m

Altitude (m)

Entrles 260048
Mean x 54
Mean y -753.9
RMS x 769.8
RMS y 793.8

‘ Detector.
!

=y »J&
o A

7

Image e20NMEUropean Space Imaging ©201 GG OO le

g A
2000 1000 a1 10,10AA U Nawy, NGA GEBGO
3 o

Imagery Date: 10122007 ‘8 | 2003 33551892063 m E 4203724.40 m N elev 720 m Eyealt 813km




What we see from dNetector location
1
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Rates expected after 4 months

20 mrad bin
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Emulsion telescope at Stromboli
design improvements also from Unzen analysis experience

micro-tracks

ool

3mm

(not to scale)

L N
emulsion film emulsion layers
300 pm 44 nm

4 emulsion films / 8 emulsion layers / 8 micro-tracks
>Few mrad resolution
>High redundancy in tracking
>Low momentum track rejection by multiple scattering analysis
>High background rejection



The detector on ground
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Phases of the installation (October 20th 2011)




Insulation and final settings
Octoﬂbr 22nd b
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Five months later...

Disassembling phase
Marc




Conclusions and outlooks

* First analysis of the Unzen data
+ Full surface (1m?) will be included in this analysis

+ Track excess source under investigation

- Successful installation of an emulsion-based muon

telescope at Stromboli

 Emulsion detector disassembled som days ago and
emulsions are currently being developed

+ Data taken 1n Strombol1 will be analyzed soon
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A module for the exposure at Stromboli

Pins for precise centering
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Film gluing and mechamcal settings

Tent for emulsion film assembly




tan(theta)

As result, we discarded the D1-D2 combination in the
efficiency computation and used S-D1 and S-D2
tracks
Thus efficiency has been defined as ree
€ = 2N3/2N3+2N?2

An example of dataset (2D 2nd half)
after
bg subtraction and efficiency unfolding
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AIr gap between the detector and volcano
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Efficiency
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Correction MAP

Map DZ (mod.2D 2nd half d2-s) Map DZ (mod.2D 2nd half d1-
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Such correction on this area has increased the number of 3-
segments tracks of more than 50% !



mwane;  Data and MC cog
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We also checked the consistency of
7000 the muon flux from the sky arriving
from the backward direction
(negative zenith angles) with MC
—5000 data. (The detector angular
acceptance hasn’t been simulated)
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Investigation of Strombol1 volcano
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