
Status of S091 experiment
Probing nucleon-nucleon correlations in atomic nuclei via (p,pd) QFS reactions
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Experiment S091

- Measure (p,pd) quasi-free scattering cross sections of 10/14/16C relative to 12C.

- Interested in high momentum transfer events.
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(p,pd) coverage for 480 MeV/u 12C (p,2p) coverage  

20% for high-momentum transfer (p,pd) events 18% for (p,2p) events



S296 analysis, Valerii Panin





Vacuum test at Daresbury for big flange — October 2023
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Fi32 Fi30 Fi33 Fi31 TofD

( x cm, z cm ) (-95.8, 566.23) (-103.5, 590) (-102.9, 669.06) (-156.3, 669.59) (-219.4, 946.65)

The positions for Tofd and Fibers

x y x

Moved target chamber and Califa -70 cm 
with respect to the nominal position



Fi32 Fi33 & Fi31 TofD Coincidence

10C 100% 97.4% 91.0% 89.1%

10C(p, pd)8B 99.0% 98.0% 91.6% 87.2%

10C(p,2p)9B 98.6% 99.5% 91.2% 86.4%

10C(p, pn)9C 98.7% 99.7% 91.6% 90.0%

12C 99.9% 98.7% 89.9% 89.9%

12C(p, pd)10B 99.6% 98.6% 90.4% 89.2%

12C(p, 2p)11B 98.7% 98.9% 90.2% 88.1%

12C(p, pn)11C 99.7% 99.2% 90.7% 89.8%

Fragment acceptance



Fi32 Fi33 & Fi31 TofD Coincidence

14C 99.2% 97.9% 89.1% 89.1%

14C(p, pd)12B 99.6% 98.4% 89.8% 89.4%

14C(p, 2p)13B 99.0% 98.0% 89.2% 88.6%

14C(p, pn)13C 99.3% 98.3% 89.9% 88.9%

16C 98.8% 97.4% 88.5% 88.5%

16C(p, pd)14B 99.0% 95.6% 88.6% 86.7%

16C(p, 2p)15B 98.6% 96.2% 88.2% 87.2%

16C(p, pn)15C 98.7% 97.5% 88.9% 88.1%

Fragment acceptance



GLAD settings from simulation

The reference current for the magnet field is 3583.81(1) A. 

The field scale for each secondary beam species is set such that the (p,pd) 
reaction channel is centrally located.

10C 12C 14C 16C

fieldScale -0.372 -0.46 -0.554 -0.645



Position for RPC 

Mandelstam_T < -300000 && theta_1*DEG < 15 && theta_2*DEG < 15



FRS settings




