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COLLIDING BEAMS FOCUS DISPLACEMENT
CAUSED BY SEISMIC EVENTS

N. Azaryan a, J. Budagov a, V. Glagolev a, M. Lyablin a, 1,
A. Pluzhnikov a, G. Trubnikov a, G. Shirkov a, O. Bruning b, B. Di Girolamo b,

J.-Ch. Gayde b, D.Mergelkuhl b, L. Rossi b

a Joint Institute for Nuclear Research, Dubna
b European Organization for Nuclear Research, Geneva

The Earth surface inclinations recorded by the Precision Laser Inclinometer have been transformed
to vertical oscillations using a speciˇcally developed method.

A method to calculate the space displacement of collider beams focuses is proposed to evaluate
the effects of the surface waves propagation, taking into account the length of the region of the beam
focusing for collisions, the seismic wave frequency and the wave speed dependence on the frequency.

It is shown that the beams focus divergence is measurable: for the LHC, with a 40-m-long beam
focusing path for collisions, in the frequency range above 1 Hz for the seismic surface wave; for the
CLIC (ˇrst stage), with a 1.9-km-long beam focusing path for collision, in the frequency range [0.1 Hz,
0.5 Hz], typical range of the micro-seismic peak.

The data obtained shows the necessity of monitoring the seismic activity by using a network of
Precision Laser Inclinometers.

�·¥¤¸É ¢²¥´ ³¥Éμ¤ ¶·¥μ¡· §μ¢ ´¨Ö ´ ±²μ´μ¢ ¶μ¢¥·Ì´μ¸É¨ ‡¥³²¨, § ·¥£¨¸É·¨·μ¢ ´´ÒÌ ¸ ¶μ³μ-
ÐÓÕ ¶·¥Í¨§¨μ´´μ£μ ² §¥·´μ£μ ¨´±²¨´μ³¥É· , ¢ ¢¥·É¨± ²Ó´Ò¥ ±μ²¥¡ ´¨Ö.

Œ¥Éμ¤ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö · ¸Î¥É ¶·μ¸É· ´¸É¢¥´´μ£μ ¸³¥Ð¥´¨Ö Ëμ±Ê¸  ¸É ²±¨¢ ¥³ÒÌ ¶ÊÎ±μ¢ ¢
¸¢Ö§¨ ¸ ¨§³¥´¥´¨¥³ §¥³´μ° ¶μ¢¥·Ì´μ¸É¨ (¢μ²´) ¸ ÊÎ¥Éμ³ ¤²¨´Ò μ¡² ¸É¨ ¸Éμ²±´μ¢¥´¨Ö ¶ÊÎ±μ¢,
Î ¸ÉμÉ ¸¥°¸³¨Î¥¸±¨Ì ¢μ²´, § ¢¨¸¨³μ¸É¨ ¢μ²´ μÉ Î ¸ÉμÉ.

�μ± § ´μ, ÎÉμ · ¸Ìμ¤¨³μ¸ÉÓ Ëμ±Ê¸  ²ÊÎ¥° ¨§³¥·¨³ : ¤²Ö LHC, ¸ ¤²¨´μ° ¶ÊÉ¨ Ëμ±Ê¸¨·μ¢±¨
²ÊÎ  40 ³, ¢ ¤¨ ¶ §μ´¥ Î ¸ÉμÉ ¢ÒÏ¥ 1 ƒÍ (¸¥°¸³¨Î¥¸±μ° ¶μ¢¥·Ì´μ¸É´μ° ¢μ²´Ò); ¤²Ö CLIC (¶¥·¢ Ö
¸ÉÊ¶¥´Ó) ¸ É· ¥±Éμ·¨¥° Ëμ±Ê¸¨·μ¢±¨ ²ÊÎ  ¤²¨´μ° 1,9 ±³ ¢ ¤¨ ¶ §μ´¥ [0,1 ƒÍ, 0,5 ƒÍ].
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¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¸¥É¨ ¶·¥Í¨§¨μ´´ÒÌ ² §¥·´ÒÌ ¨´±²¨´μ³¥É·μ¢.
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