
Cross sections for γγ→ μ+μ− and γγ→ e+e−
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Bjorken and Drell for pair annihilation, μ− is at rest in the lab frame :
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Boost into the CM frame:
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Detailed balance:
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γ + γ → π+ + π-
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Primakoff cross sections:

Ω π QMdMd

Fi d i d f + d +• Find cross sections and acceptance for e+e‐ and μ+μ− events
• Model the size of muon detector







MWPC:
“good muon” = single track within

Silica aerogel Cherenkov:
n=1.03good muon   single track within 

~ 5 cm of track projection
Eff ~ 98%  (x,u,v chambers at 92%)

Pion threshold 0.58 GeV
Muon threshold 0.44 GeV
Npe = 4
Eff= 98%

Muon signal =
Eff = 1 ( 02)2 = 99 96%

2.5-5.0 
GeV μ
or π CHERENKOVMWPC +

Eff = 1 – (.02)2 = 99.96%

Pion signal =
Pion misidentification as muons 1%

CHERENKOVMWPCFCALTOF ⋅⋅⋅

Pion misidentification as muons ~ 1%

Iron:
• Want energy confinement of at least > (5-.58)/5 = 90% 

for 5 GeV pion, need total λI=3.5, → 34 cm Fe 
• Want “punch-through” pions at ~ 1% level, need total 
λI=4.5 , → 50 cm Fe





How efficient is 
MWPC as pion detector?
Pion signal =

FCALTOF ⋅

( ) CMWPCMWPCFCALTOF ⋅⋅+⋅ 21

2.5-5.0 
GeV μ
or π

Pion signal   ( ) 21

FCAL efficiency for pions ~ 95%?
MPWPC efficiency for pions 98%
FCAL + MWPC efficiency 99.9%


