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Electromagnetic Showers

 Electronswith energies > 100MeV lose
energy almost entirely through
bremsstrahlung

° g e +e

(Pair Production)






Characteristics

N(t) = gl
t, = IN(E/E)/IN2
L » E/E

Showers are statistical 1n nature



« Calorimeters measure the total energy
deposited

e Two types— Electromagnetic and Hadronic

et . =3.9+InE,

The total energy Is measured by counting the
number of particles in the shower whose
energy exceeds certain value



Hadronic Showers

e Transverse momentum = 350MeV/c Hence
hadronic showers are more spread out.

 Most of the energy dissipated is by
lonization losses and secondary protons

e p° > 2(g(leading to showers)



DHCal

Scintillator
Cell

Absorber

€—{Read Out Fiber
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Fig. 14¢a) Chatvical stching Plocms of o GEM () A GEM foil

A haw cohcapl of gox amplificatioh wos intodocad in 1346 by Saoli: the Gox El=clioh moltiphat
(G EM) [27] rmhofoclol=d by owimg siahdaid pinted cicoil wel =iching Echhiq_ueu, sz h=toatically
showh in B L4{a). Cotoplising a thin (=30 pin) Kapioh foil, dooble sided clad with Coppat, holes ole
petioied thioogh tfig. L5b). The iwo solfoces ale mainkined ol a potential giodiznt, thos providing
the hecemmiy fizd fol slection amplificotion, os showh in Fig. L5ta), and ah avalanche of alectiions o
inFig L% b).

Fx. L5(a) El=cttic Fiald and { b ah avabnche acioes o GEW channe=l

Cooplad with o diift =l=cliod= abows and a =odont el=cliod= below, # aci ox o highly p=ifoLtming
mmiclopafi=ih detaciol. The zm=htil ahd odvaniog=cos tatole of Lthis d=t=ciol is Lot amplifiction and
det=ctlion al= d.cmup|ad. and the Lt=mdool is ol =10 _Fl:n'l.chﬁ:ﬂ. Paltmitting ©halge lanst=1 1o o s=cond
atoplifiction device, this op=he op the poaxibility of oxing o GEM in tandatn with an W35C oL a
mecohd JEML

From CERN-0pen-2000-344, A. Sharma



Initial design concept for gas
amplification DHCAL




CERN GDD Group - electron-micrograph
of GEM foil hole




Conclusion

e Study of various technologies
e Construction of mechanical prototypes
e Construction of multi layer prototype



