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Protons/

Secondary

Dec. Pipe

Lab | Year | (GeV/e) | Pulse (10'%) Focusing Length (m) (E}CVJ Experiments

ANL | 1969 12.4 1.2 1 horn WBB 30 0.5 Spark Chamber

ANL | 1970 12.4 1.2 2-horn WBB 30 0.5 12" BC

BNL | 1962 15 0.3 bare target 21 5 Spark Ch. Observation of 2 v/'s
BNL | 1976 28 8 2-horn WBB 50 1.3 7' BC, E605, E613, E734, ET76
BNL | 1980 28 7 2-horn NBB 50 3 7 BC, ET76
CERN | 1963 20.6 0.7 1 horn WBB 60 L5 HLBC, spark ch.
CERN | 1969 20.6 0.63 3 horn WBB 60 1.5 HLBC, spark ch.
CERN | 1972 26 5 2 horn WBB 60 1.5 +GM. Aachen-Pad.
CERN | 1983 19 5 bare target 45 1 CDHS, CHARM
CERN | 1977 350 10 dichromatic NBB 290 50,150'* CDHS, CHARM, BEBC
CERN | 1977 350 10 2 horn WBB 290 20 GGM,CDHS, CHARM, BEBC
CERN | 1995 450 11 2 horn WBB 290 20 NOMAD, CHORUS
CERN | 2006 450 50 2 horn WBB 998 20 OPERA, ICARUS
FNAL | 1975 | 300, 400 10 bare target 350) 40 HPWF

FNAL | 1975 | 300, 400 10 Quad. Trip., SSBT 350) 50,180/ CITF, HPWF

FNAL | 1974 300 10 dichromatic NBB 400 50, 180" CITF, HPWF, 15 BC
FNAL | 1979 400 10 2-horn WBB 400 25 15" BC

FNAL | 1976 350 13 l-horn WBB 400 100 HPWF, 15 BC

FNAL | 1991 800 10 Quad Trip. 400 90, 260 15" BC, CCFRR

FNAL | 1998 800 12 SSQT WEB 400 70, 180 NuTeV exp’t

FNAL | 2002 8 45 l-horn WBEB 50 1 MiniBooNE

FNAL | 2005 120 32 2-horn WBB 675 4-150) MINOS, MINERvA
FNAL | 2009 120 70 2-horn NBB 675 2 NOvA off-axis

IHEP | 1977 70 10 4 horn WBB 140) 4 SKAT, JINR
JPARC | 2009 40 300 3 horn NBB 140 0.8 Super K off-axis

KEK | 1998 12 5 2 horn WBEB 200 0.8 K2K long baseline osc.

‘) pion and kaon peaks in the momentum-selected channel

(h)

tunable WEB energy spectrum.



Decay Kinematics



N

CM Frame Laboratory Frame



CM Frame aboratory Frame



ﬂ:.i t

(3"

an< @
; max = —————
32— (3)?2

(—
L

.........

............

iy,

(a)

Iljll

GLLJ:I_lJ_LJ_}IIIIIIIII:III:III:III:IIIIII

0.1

Angle wrt Meson (radian)

0.25 0.3 0.35

0.4

=100

-

--------------- |-

(b)

g
0.00

Angle wrt Meson (radian)

. . | b .
0.0075 0.01 0.0125 0.015




Energy (GeV)

- L T

= T — [V

Vi M

3 TSN T SN S T T B - i R BT I

0 S 10 13 20 23 30
Energy (GeV)

K —

3 v

[ | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 “ il 1 1 |

o 20 40 60 80 100 120

Lab

Frame
(7= 200)



Production of /K In a Target
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po (GeV/e) | (ng) | (or) MeV/e) | K/m
10 0.68 389 0.061
20 1.29 379 0.078
40 2.19 372 0.087
80 3.50 370 0.091
120 4.60 369 0.093
450 10.8 368 0.098




Thick Target Effects
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Focusing of WBB
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Quadrupole-Based
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Events per 20 GeV
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Multi-lens Systems
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Focusing of NBB’s
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Two-Detector Experiments
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Typical Uncertainties
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