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ELECTROMAGNETIC CALORIMETER
FOR THE SPD EXPERIMENT

V. N. Azorskyi, N.O. Graphov, O. P. Gavrischuk ∗, A. I. Maltsev ∗∗,
V. V. Tereshenko

Joint Institute for Nuclear Research, Dubna

A prototype of a shashlyk-type electromagnetic calorimeter for the reconstruction of
photons and electrons in the SPD experiment was built. The module is assembled from
4 cells of size 55 × 55 cm. The test setup included 4 modules and consisted of 16 cells
placed as a 4 × 4 grid. The cells are made of 220 layers of scintillator and lead plates
of widths 1.5 and 0.3 mm, respectively, and have a length of 12.6 radiation length and a
Moli�ere radius of 3.2 cm. The energy and time resolutions of the calorimeter, obtained
from cosmic ray testing, are shown. The energy resolution of the calorimeter prototype was
measured to be 9.6% for MIP energy deposition of 240 MeV, and the time resolution for
a single cell to be about 215 ps. Daily variations of the signal amplitude are within 0.5%.

�·¥¤²μ¦¥´ É¥¸Éμ¢Ò° ¢ ·¨ ´É ³μ¤Ê²Ö Ô²¥±É·μ³ £´¨É´μ£μ ± ²μ·¨³¥É·  É¨¶  ®Ï -
Ï²Ò±¯ ¤²Ö ·¥£¨¸É· Í¨¨ ËμÉμ´μ¢ ¨ Ô²¥±É·μ´μ¢ ¢ Ô±¸¶¥·¨³¥´É¥ SPD. Œμ¤Ê²Ó ¢Ò¶μ²´¥´
¢ ¢¨¤¥ 4-¡ Ï¥´´μ° ¸¡μ·±¨ ¨§ ÖÎ¥¥± · §³¥·μ³ 55×55 ³³. „²Ö É¥¸É¨·μ¢ ´¨Ö ¨¸¶μ²Ó§μ-
¢ ²¨¸Ó 4 ³μ¤Ê²Ö, ¸μ¸É ¢²ÖÕÐ¨¥ ³ É·¨Î´ÊÕ ¸¡μ·±Ê ¨§ 4×4 = 16 ÖÎ¥¥±. ŸÎ¥°±  ³μ¤Ê²Ö
¸μ¸Éμ¨É ¨§ 220 ¸²μ¥¢ ¸Í¨´É¨²²ÖÉμ·  ¨ ¸¢¨´Í  Éμ²Ð¨´μ° 1,5 ¨ 0,3 ³³ ¸μμÉ¢¥É¸É¢¥´´μ,
Éμ²Ð¨´  ¢ · ¤¨ Í¨μ´´ÒÌ ¤²¨´ Ì ¸μ¸É ¢²Ö¥É 12,6X0, · ¤¨Ê¸ Œμ²Ó¥·  Å 3,2 ¸³. �μ-
± § ´Ò Ô´¥·£¥É¨Î¥¸±μ¥ ¨ ¢·¥³¥´´μ¥ · §·¥Ï¥´¨Ö ± ²μ·¨³¥É· , ¶μ²ÊÎ¥´´Ò¥ ¢ ¶ÊÎ± Ì
±μ¸³¨Î¥¸±¨Ì Î ¸É¨Í. �´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ ¤²Ö ³¨´¨³ ²Ó´μ ¨μ´¨§¨·ÊÕÐ¨Ì Î -
¸É¨Í ¢ É ±μ° ¸¡μ·±¥ · ¢´μ 9,6%, ¢·¥³¥´´μ¥ · §·¥Ï¥´¨¥ ¤²Ö μÉ¤¥²Ó´μ° ÖÎ¥°±¨ · ¢´μ
215 ¶¸. ‘ÊÉμÎ´Ò¥ ±μ²¥¡ ´¨Ö  ³¶²¨ÉÊ¤Ò ¸¨£´ ²μ¢ ´¥ ¶·¥¢ÒÏ ÕÉ 0,5%.
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