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Abstract 

 Lucas Ramos Vieira [1]; Nivaor Rodolfo Rigozo [1]; Nelson J. Schuch [1], Alisson Dal Lago [2] , 
Marlos Rockenbach da Silva [2], Ezequiel Echer [2], Carlos Roberto Braga [2], Aline Seeger [1], 
Níkolas Kemmerich [1] , Kazuoki Munakata [3][1] - Southern Regional Space Research Center - 
CRS/INPE - MCT, in collaboration with the Santa Maria Space Science Laboratory - LACESM/CT - 
UFSM, Santa Maria, RS, Brazil.[2] - National Institute for Space Research - DGE/CEA/INPE - 
MCT, São José dos Campos, SP, Brazil.[3] - Shinshu University, Japan.Fast interplanetary 
structures erupted from the Sun, such as the remnants of Coronal Mass Ejections (CME) and 
Corotating Interaction Regions (CIR) can produce interplanetary shocks. A significant number of 
shocks are geoeffective, causing moderate (-50 < Dst < -100) and intense (Dst < -100) 
geomagnetic storms. Another observed effect is the short-term cosmic ray decrease (Forbush 
Decrease) recorded by ground based detectors including neutrons and muons detectors. It 
were investigated the correlations between cosmic ray decreases, in 6 stations, and the shock 
parameters, such as changes in temperature, velocity, density and magnetic field intensity in 
the interplanetary medium. A data selection was performed for the year of 2001 for this study. 
It was verified that the modulation in cosmic ray flux caused by slow forward shocks is 
insignificant. This is because the magnetic field decreases through the slow forward shocks. 
Other result was the observed presence of a relationship among the parameters of magnetic 
field intensity, speed, temperature and cosmic ray decreases. The correlation coefficients seem 
to be related to geomagnetic cutoff rigidity for change in speed.  For this shock parameter it 
was observed that the higher values in correlation coefficient occur for low geomagnetic cutoff 
rigidity. On the other hand, variation in density has not association with cosmic ray decreases. 


