Ilya G. Usoskin
University of Oulu, Finland
e-mail: ilya.usoskin@oulu.fi




" v
SPACE3

PHYSICS 0







Advantages:
Standard device;
7/-d, 24-h routine monitoring of cosmic rays; online since 2000;

Stable operation (no notable aging or degradation) -
homogenous series;

Response is known;
Global distribution;

Low cost (distributed among different countries/institutions),
easy maintenance;

Disadvantages

Energy integrated device — cannot measure the energy
spectrum directly.




Large CR-dedicated missions (PAMELA, AMS-02):
study of individual event (not count rates), off-line analysis;
Low, inclined orbit - difficult to reconstruct spectra in the LE part;
Only a fraction of time can be used to study SEP events.
limited life-time;

primary interest in HE, "exoctic” CR (anti-matter, dark matter, composition),
HE astrophysics;

Low energy space-borne detectors (e.g., SOHO, ACE, GOES):
low energy, cannot give an estimate for the atmospheric penetration;
primary interest in solar transients, interplanetary medium, space weather;




NM network:
continuous monitoring, real time analysis;
short-term forecasts/nowcasts and warnings;
practical use (aircraft dosimetry, background for radiation

environment monitoring);

primary interest in heliospheric physics, strong/severe solar
transients, terrestrial effects, space climate.




Primary
CR particle
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Reflector (paraffin / polyethylene) PARAFFIN
absorbs slow n’s but transparent for o
higher energy n and p.

Producer (lead) multiplies neutrons
(~10 slow n’s per one fast).

Moderator (paraffin) thermalizes
neutrons.

Proportional counter (3 kV) filled with
BF,

B+n->7LI+ «

Fast helium and Li strip electrons from
neutral atoms in the tube, leading to
a charge avalanche in the tube.
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Geometrical factor

Mishev, Usoskin, Kovaltsov, 2013
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IGRFR + TSY 89, reference date 1 January 2000,
Kp =2, Dome C station -7506 S, 123 21 E
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Oulu Neutron Monitor
2085-681-18 88:88 - 2805-01-25 BA:88 UT, Resolution: 68 mins, Average count rate: 5897.81
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20 January 2005 Ground Level Event

GOES11 MEF
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Jg = 1.26E08 protons/cm?
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eV contribution to HEPAD taken from NM-fit instead of P11

Fitting of the Band-shaped energy spectrum for 20-Jan-2005 (A. Tylka)
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anisotropy function of SEP during the GLE
of 20-Jan-2005 (Plainaki et al, JGR, 2007)
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Sensitivity of NM network to solar neutrons in o for the event of May 1990
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g (Flux(E t))

Model hmng
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Dorman et al., 2005
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Most of direct data exist for the ecliptic plane:

IMF - can be approximated assuming the regular
Parker’s field;

Solar wind - little variability over the solar cycle;

Latitudinal scans (ULYSSES):

latitudinal variability of the solar wind;

Solar observations:
HCS tilt angle; CMEs;

Distant missions:
Discovery of the termination shock;

ULYSSES/SWOOPS

Lom Alarm on
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Speed (km s7)

ULYSSES,/ MAG
[mparial Collage
B0 bwerd [WNF

Inward THF

EIT (MASA/GEFC)
Mmune Loa MEN {EAD)
LASCH £2 (NEL)

MeComae, D4, et ol , Geoghys. Res. Latt., 25, 1-4, 15908
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Under some simplifying assumptions, the force-field (FF) approximation of CR transport
equation is:

Solution:. P =P - @

haull ) = Jus(T - (D)

(P+g)°
where j=P? and

is the modulation strength {in. MV)

variable parameter fixed parameter LIS
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A) Raw data: MCMU
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Monitoring of CR variability:
Long-term record
Radiation dosimetry;
Space weather (fore(now)casting)

3D probing of the heliosphere

GLE (high energy tail of SEP events)

Solar neutrons

Long-term solar variability (solar activity)
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Space Climate 6 Symposium and School

30 Mar — 07 Apr 2016
Levi, Northern Finland

http://www.spaceclimate.fi/SC6/

" Subject to weather conditions






