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Simulation methodology

• sPHENIX Geant4 simulation is used. 

• Silicon pixel (P0) and silicon-strip tracker (S0, S1, S2) follow cylinder 
geometry instead of realistic plane geometry. The pixel layer P1 is not 
taken into account. 

• Ganging at the S1 and S2 stations are off. Here we assume the ganging 
effects can be perfectly eliminated in offline analyses. 

• I think Bremsstrahlung in Upsilon→e+e- decay, namely Upsilon→e+e-γ, is 
not implemented in the simulation framework.

z��x�Si1Tracker
�JB:knQ�
(0�� z��x��� FVTX�

S0(radius([cm]� 7.5,8.5( 8,10,12�

S1(radius([cm]� 31,34� 15�

S2(radius([cm]� 64� 30�

Total(#(of(chip( 30000( 8580( 8448(

Total(Cost� $10M*� $3M*� $4.7M�

*including(40%(con:ngency�

s0�

s1�

s2�

TPC�

Sta(on� R,[cm]� X0,[%]�

(p0)� 2.4� 1.3�

s0a� 8� 1.0�

s0b� 10� 1.0�

s0c� 12� 1.0�

s1� 15� 0.6�

s2� 30� 1.0�

7r�#q�#Vm�#2Kf[oXcfl_aL�M�
C?q+��

1.2�

(0�gH>�

z��x�Si1Tracker
�JB:knQ�
(0�� z��x��� FVTX�

S0(radius([cm]� 7.5,8.5( 8,10,12�

S1(radius([cm]� 31,34� 15�

S2(radius([cm]� 64� 30�

Total(#(of(chip( 30000( 8580( 8448(

Total(Cost� $10M*� $3M*� $4.7M�

*including(40%(con:ngency�

s0�

s1�

s2�

TPC�

Sta(on� R,[cm]� X0,[%]�

(p0)� 2.4� 1.3�

s0a� 8� 1.0�

s0b� 10� 1.0�

s0c� 12� 1.0�

s1� 15� 0.6�

s2� 30� 1.0�

7r�#q�#Vm�#2Kf[oXcfl_aL�M�
C?q+��

1.2�

(0�gH>�

Tentative update design



Ref. configuration (same as C&S review)

 / ndf 2χ    121 / 131
alpha1S   0.035± 1.107 

n1S       0.047± 1.242 

m1S       0.002± 9.268 
sigma1S   0.00135± 0.08641 

N1S       9.9± 578.9 
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 / ndf 2χ    121 / 131
alpha1S   0.035± 1.107 

n1S       0.047± 1.242 

m1S       0.002± 9.268 
sigma1S   0.00135± 0.08641 

N1S       9.9± 578.9 

Tony’s result was sigma ~ 94 MeV/c. 
I got a better result, probably due to 
ganging off.

Upsilon(1S)



z��x�Si1Tracker
�JB:knQ�
(0�� z��x��� FVTX�

S0(radius([cm]� 7.5,8.5( 8,10,12�

S1(radius([cm]� 31,34� 15�

S2(radius([cm]� 64� 30�

Total(#(of(chip( 30000( 8580( 8448(

Total(Cost� $10M*� $3M*� $4.7M�

*including(40%(con:ngency�

s0�

s1�

s2�

TPC�

Sta(on� R,[cm]� X0,[%]�

(p0)� 2.4� 1.3�

s0a� 8� 1.0�

s0b� 10� 1.0�

s0c� 12� 1.0�

s1� 15� 0.6�

s2� 30� 1.0�

7r�#q�#Vm�#2Kf[oXcfl_aL�M�
C?q+��

1.2�

(0�gH>�

z��x�Si1Tracker
�JB:knQ�
(0�� z��x��� FVTX�

S0(radius([cm]� 7.5,8.5( 8,10,12�

S1(radius([cm]� 31,34� 15�

S2(radius([cm]� 64� 30�

Total(#(of(chip( 30000( 8580( 8448(

Total(Cost� $10M*� $3M*� $4.7M�

*including(40%(con:ngency�

s0�

s1�

s2�

TPC�

Sta(on� R,[cm]� X0,[%]�

(p0)� 2.4� 1.3�

s0a� 8� 1.0�

s0b� 10� 1.0�

s0c� 12� 1.0�

s1� 15� 0.6�

s2� 30� 1.0�

7r�#q�#Vm�#2Kf[oXcfl_aL�M�
C?q+��

1.2�

(0�gH>�

Update design 1 (see page 2)

 / ndf 2χ  181.1 / 163
alpha1S   0.053± 1.209 
n1S       0.223± 2.203 
m1S       0.004± 9.237 
sigma1S   0.0037± 0.2664 
N1S       3.5±   230 
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)2invariant mass (GeV/c
7 7.5 8 8.5 9 9.5 10 10.5 110

50

100

150

200

250

300

p+p, 10 weeks

 9.0 MeV± = 254 1Sσ

-e+ e→Y(1S,2S,3S) 
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alpha1S   0.04±  1.17 
n1S       0.093± 1.583 
m1S       0.003± 9.256 
sigma1S   0.0023± 0.1626 
N1S       5.3± 348.9 
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 / ndf 2χ  181.2 / 143
alpha1S   0.04±  1.17 
n1S       0.093± 1.583 
m1S       0.003± 9.256 
sigma1S   0.0023± 0.1626 
N1S       5.3± 348.9 Upsilon(1S)
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 2.9 MeV± = 162 1Sσ

-e+ e→Y(1S,2S,3S) 

Update design 2 (design 1 + one more S2)
Additional S2 layer (R=40cm)

s2             40             1.0
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 4.6 MeV± = 192 1Sσ

-e+ e→Y(1S,2S,3S)  / ndf 2χ  170.9 / 154
alpha1S   0.05±  1.21 
n1S       0.112± 1.578 
m1S       0.003± 9.253 
sigma1S   0.0027± 0.1912 
N1S       4.6± 303.9 
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 / ndf 2χ  170.9 / 154
alpha1S   0.05±  1.21 
n1S       0.112± 1.578 
m1S       0.003± 9.253 
sigma1S   0.0027± 0.1912 
N1S       4.6± 303.9 

Update design 3 (S2 moves to R=40cm)

Upsilon(1S)
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S2 is moved to R=40cm

40



Summary

• Update design 2 looks acceptable once we get the pixel layer. 

• But design 1 and 3 look hardly working once some systematic errors 
would be taken into account. 

• Need more discussion and simulation.


