


Supplementing hadron PID is now much
more important for the kaon program!

CLAS12 Particle Identification
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The nominal timing resolution for the panel−1b counters will be ~100 ps.
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CLAS12 PID Overview

K# #p Kp

HTCC

CLAS12 PID

Detectors
Forward

LTCC

FTOF

p<2.6 2.6<p<5 p>5p<2.6 2.6<p<5 p>5p<2.6 2.6<p<5 p>5
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e + p → e′ + K+ + Y

e + p → e′ + K∗+(892) + Y

Kaon Kinematics

FTOF+LTCC

FTOF

FTOF+LTCC

FTOF

CLAS12 Simulation
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E**2%)#+<#(';'(>F%/'$-.%3(-(#%'2%+#GH'+#3%2#(#;('*$%*4%I%*+%J%8-+(';.#3K

E**2%#.#;(+*$%'2#$('4';-('*$F%L#M%%%N%3#8-+-('*$%*"#+%-..%8)-3#%38-;#K

E**2%:-*$%8'2F%LOM%%%N%-$2%LOM8N%3#8-+-('*$%*"#+%-..%8)-3#%38-;#K

Program Requirements
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X#3*.H('*$F%X#.'-$;#%*$%<'33'$,!<-33%(#;)$'GH#%'<8.'#3%"#+>%,**2
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*4%4'$-.%3(-(#%$#H(+*$3%-$2%8)*(*$3=
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YD

LE#R%%ND
YD

e + p → e′ + K+ + Y

Kinematic Coverage I

-(%CC%E#R=
B(H2>%:'$#<-(';%2'3(+'VH('*$3%4*+%()#%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%+#-;('*$

U

LE#R%%N

( LE#R%%N

D

D
LE#RN

4−body

3−body

2−body

no statistics
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Kinematic Coverage II
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e + p → e′ + K∗+(892) + Ye + p → e′ + K+ + Y

D
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(4−body)(2−body)
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E+*H$2%3(-(#%)>8#+*$%3#8-+-('*$%"#+>%<-+,'$-.9%#"#$%&'()*H(%8'2%V-;:,+*H$23Z

Resolution Issues I
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\**+%)>8#+*$%3#8-+-('*$%&'()
<'33'$,!<-33%(#;)$'GH#=

K∗+(892) → K+π0

e + p → e′ + K∗+(892) + YResolution Issues II

5% momentum

3 mrad angle

\)*(*$%X#3*.H('*$F

− kinematic fit −− resolution improvement??

$ %
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Program Overview

LB#<'N!!];.H3'"#%O-*$%\+*2H;('*$F

S-+2%!];.H3'"#%O-*$%!.#;(+*8+*2H;('*$

− Study of flavor−changing GPDs.

− Hadronization models.

− Quark distribution functions.

− N* physics at higher momentum transfers.

− Comparisons between K and K* production dynamics.

− Quark dynamics of ss pair production.
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W^%8)>3';3%8+*,+-<

OQ%-$2%O^Q%8+*2H;('*$%2>$-<';3

− The broad range of momentum transfers accessible by CLAS12 will
   allow a detailed mapping of the N* form factors to regions beyond
   where models based on meson−baryon degrees of freedom are
   applicable.

− The ability to measure hyperon polarization observables will provide

− Comparisons of KY and K*Y dynamics over a broad kinematic range
  are important to access additional final states applicable for coupled
  channels models.

− Comparisons of hyperon polarization observables for both cases will
  allow for insight into the dynamics of quark−pair creation operators.

   access to a broader range of the photon−nucleon response.

Exclusive Kaon Production
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?LAB%)-3%8HV.'3)#2%8-8#+3%()-(%H3#%()#%<#-3H+#2%L-<V2-%8*.-+'T-('*$
(*%8+*"'2#%'$4*+<-('*$%*$%()#%GH-$(H<%$H<V#+3%*4%()#%3!3V-+%GH-+:%8-'+
;+#-('*$%*8#+-(*+=

Quark−Pair Creation Dynamics
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0)#%3(H2>%*4%)-+2%#];.H3'"#%8+*;#33#3%&'()%3(+-$,#$33%8+*2H;('*$
4*;H33#3%*$%4.-"*+!;)-$,'$,%E\_3=

GPDs for N    Y Transitions I

the non−perturbative structure of N to Y transitions.

Statistics may be comparable to DVCS statistics, but the

Flavor non−diagonal GPDs provide a new tool for studying

theoretical interpretations may not be as clear.

(factorization shown only for
longitudinal photons)
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Thin lines: kaon distribution amplitudes.
Thick lines: Chernyak−Zhitnisky amplitudes.
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GPDs for N    Y Transitions II
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Direct Lambda Detection

fwd−barrel gap
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electron beam, large acceptance, possibility of
exclusive reactions, ...

B(+-$,#$#33%8)>3';3%8+*,+-<3%4*;H33'$,%*$%2#(#;('*$%*4%4'$-.!3(-(#%:-*$3
&'..%+#GH'+#%V#((#+%:-*$M8'*$%3#8-+-('*$%()-$%'3%-;)'#"-V.#%&'()%()#%V-3#.'$#
?LABCD%2#3',$=

Summary

\+*,+-<3%&'..%+#GH'+#%.*$,%+H$$'$,%8#+'*23%'$%*+2#+%(*%-;)'#"#%<#-$'$,4H.
3(-('3(';3=

_#"#.*8<#$(%*4%8+*8*3-.3%'3%+#GH'+#2%(*%,'"#%()#3#%-+#-3%3*<#%"*';#%-$2
3*<#%8+*<'$#$;#=

V#%H$'GH#.>%-22+#33#2%&'()%?LABCD=
0)#+#%'3%-%+';)%8+*,+-<%*4%:-*$%8)>3';3%()-(%;-$

Ground state hyperon separation seems very difficult −− more study needed.

CLAS12 RICH Workshop −− Jan. 28−29, 2008Daniel S. Carman



CLAS12 RICH Workshop −− Jan. 28−29, 2008Daniel S. Carman


