‘ In-thieht measurement of the absolute ener
Ve g gy A

@, P ML scale of the Fermi Large Area Telescope INEN

Gamma—ray u Istituto Nazionale
- 1 di Fisica Nucleare
#/ Space Telescope M. Pesce-Rollins sica Nuclear
\ on behalf of the Fermi-LAT Collaboration
Lstituto Nazionale di Fisica Nucleare, sezione di Pisa

To perform an in-flight verification of the absolute energy scale of the LAT it is necessary to find an astrophysical source with a spectral feature whose
absolute energy and shape are well known. A potential candidate is the geomagnetic cutoff in the observed cosmic ray electron plus positron (CRE) spectrum
in low Earth orbit. The energy and spectral shape of this cutoff can be calculated with the aid of a numerical code tracing charged particles in the Earth's
magnetic field. This provides a reference value for the cutoff rigidity to compare with the value measured in flight. In order to obtain several calibration
points we have measured the cutoff rigidity in different geomagnetic positions ranging between ~6 and ~13 GeV. In this poster, | present the result of this
comparison and estimate the uncertainty on the absolute energy scale of the Fermi LAT.
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Scintillation efficiency of heavy ions in Csl(TI) is different 600
to that for EM showers, so we can’t use GCR peaks for high
energy calibration [1].

For the energy range of this analysis (6-13 GeV):
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Max energy per crystal is ~1 GeV (100 x MIP!) — Read- tively charged particles because the Earth’s magnetic field is

out in higher energy range of CAL not a perfect dipole. Fig. 2 The reconstructed angle with respect to local zenith (up-

Good alternative source to calibrate the high energy . . . per panel) and azimuth (lower panel) for data (black) and tracer
f the CAL readout. » Using particle tracing code developed by Smart and :

range o Shea [5] with geomagnetic coefficients from (IGRF-11)[4] (red). The LAT acceptance for electrons and positrons as well as

& & the rocking profile have been convolved in these distributions and

> Select test particles according to power-law spectrum with  jpflyence their shape. Both are averaged over the orbit and for
. [' =-3.11 [3]. energies greater than 20 GeV in order to compare the distribution
Measu r|ng the CUtOff Energy » Positron fraction from the PAMELA [2]. of primary CREs.
» Angular distribution (LAT centered 6 and ¢)
To reconstruct the CRE primary spectrum from flight data » Use spacecraft orbit info to rotate into Earth centered
it is necessary to remove the secondary population (see Es- zenith and azimuth.

timating Fraction of Primary CRE panel) from the count
spectrum, correct for the hadronic contamination and di-
vide by the geometry factor. Both the tracer and data

spectra are divided by the width of the energy interval. Estimating Fraction of Primary CRE

The CRE spectrum can be parameterized by [3]:

Trajectories of secondaries are difficult to simulate reliably.
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Fig. 5 Energy spectrum of data (blue) and tracer (red) for
the Mcllwain L interval 1.0<L<1.14. The black line is a fit
to the data. Lower panel: Ratio of the two spectra.
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Traced particles with an added +5% shift in energy Accuracy of geomagnetic field model (estimated no
compared to standard— Measure shift of 5.44+0.2% (as larger than +3-5%) [5]

shown in left panel of figure 6.) Monte Carlo to estimate hadronic contamination
» Good! Method is sensitive % level deviations! (~0.5%) and geometry factor (~1%).
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Fig. 6 Left panel: Ratio shifted tracer to standard tracer.
Right panel: Drift per year for B,C,N,and O peaks and CRE
cutoff energy.



