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Calibration Status

• Compare the reconstruction matrix elements between 
different settings



• If the elements agrees within errors, it gives a proof that 
we treat the target field correctly



• It turns out that we need to make some correction with 
beam position information to make the matrix elements 
comparable 



• Add a offset to the reference angle when calibrate the 
matrix and apply this correction back when reconstruction 
target variables



• Check focus plane offset
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Calibration
• Coordinates at focus plane:



• Detector Coordinate System (DCS)



• Transport Coordinate System (TRCS)



• Focal Plane Coordinate System (FCS)
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Figure A-3: Detector coordinate system (top and side views).
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• Coordinates at focus plane:
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Figure A-4: Transport coordinate system.

Transport Coordinate System (TRCS)

The TRCS at the focal plane is generated by rotating the DCS clockwise around its

y-sxis by 45 degrees. It’s typically used as a mediate stage from DCS to the FCS

which will be described in next section. Ideally, the ẑ of the TRCS coincides with

the central ray of the spectrometer. The transport coordinates can be experessed in

terms of the detector coordinates by

θtra =
θdet + tan(ρ0)

1 − θdettan(ρ0)
(A.13)

φtra =
φdet

cos(ρ0) − θdetsin(ρ0)
(A.14)

xtra = xdetcos(ρ0)(1 + θtratan(ρ0)) (A.15)

ytra = ydet + sin(ρ0)φtraxdet, (A.16)

where ρ0 = −45◦ is the rotation angle, see Figure A-4.

Transport Coordinate System (TRCS)

The focal plane coordinate system (FCS) chosen for the HRS analysis is a rotated

coordinate system. Because of the focusing of HRS magnet system, particles from

different scattering angles with same momentum will be focused at the focal plane.

Therefore, the relative momentum to the central momentum of the spectrometer
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Calibration
• Coordinates at focus plane:



• Detector Coordinate System (DCS)



• Transport Coordinate System (TRCS)



• Focal Plane Coordinate System (FCS)
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Figure A-5: Rotating focal plane system.

selected by magnet settings,

δ =
∆p

p0
=

p − p0

p0
, (A.17)

is approximately only a function of xtra and p0 in the formular stands for the central

momentum setting of HRS and Septum. And the FCS is obtained by rotating the

DCS around its y-axis by an varying angle ρ(xtra) to have the new ẑ axis paralell to

the local central ray, which has scattering angle θtg = φtg = 0 for the corresponding

δ at position xtra. In this rotated coordinate system, the dispersive angle θfp is small

for all points across the focal plane and approximately symmetric with θfp = 0. Such

symmetry will greatly simply the further optics optimization.

With proper systematic offsets added, the coordinates of focal plane vertex can

be written as follows:

xfp = xtra (A.18)

tan(ρ) =
∑

ti000x
i
fp (A.19)

yfp = ytra −
∑

yi000x
i
fp (A.20)

θfp =
xdet + tan(ρ)

1 − θdettan(ρ)
(A.21)

φfp =
φdet −

∑
pi000xi

fp

cos(ρ0) − θdetsin(ρ0)
. (A.22)

The transfer is not unitary and we have xfp equal to xtra for simplicity.
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the local central ray, which has scattering angle θtg = φtg = 0 for the corresponding

δ at position xtra. In this rotated coordinate system, the dispersive angle θfp is small

for all points across the focal plane and approximately symmetric with θfp = 0. Such

symmetry will greatly simply the further optics optimization.

With proper systematic offsets added, the coordinates of focal plane vertex can

be written as follows:

xfp = xtra (A.18)

tan(ρ) =
∑

ti000x
i
fp (A.19)

yfp = ytra −
∑

yi000x
i
fp (A.20)

θfp =
xdet + tan(ρ)

1 − θdettan(ρ)
(A.21)

φfp =
φdet −

∑
pi000xi

fp

cos(ρ0) − θdetsin(ρ0)
. (A.22)

The transfer is not unitary and we have xfp equal to xtra for simplicity.

159

Focal Plane Offset:


 t000, y000, p000



Calibration
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Focal Plane Offset:


 t000, y000, p000

i 0 1 2 3

t000 -1.001E+00 -3.313E-01 -4.291E-02 4.429E-03

y000 -8.068E-03 1.071E-03 8.690E-04 -9.990E-05

p000 -2.865E-03 -2.292E-03 8.465E-03 3.471E-03



 Calibration

E/GeV Field T0000 T1000 T0100 T0010 T0001

2.254 L 1.157E-02 1.993E-02 -2.805E+00 -7.459E-03 3.764E-01

1.706 2.5T 1.091E-02 2.093E-02 -2.858E+00 -8.634E-03 2.917E-01

P0000 P1000 P0100 P0010 P0001

2.254 L -2.437E-03 3.260E-03 1.983E-01 -7.104E-01 3.731E-01

1.706 2.5T -2.426E-03 4.650E-03 2.460E-01 -7.128E-01 3.708E-01

D0000 D1000 D0100 D0010 D0001

2.254 L 1.340E-03 7.447E-02 -2.443E-02 -1.283E-02 6.918E-02

1.706 2.5T 9.524E-04 7.498E-02 -2.446E-02 6.858E-03 4.086E-02

First Order Matrix

After Correction, the 2 matrix can be used to replay the same run



 Calibration
Run 5585 (use longitudinal matrix) Run 5585 (use 2.5T-field matrix)



 Calibration



Status

• Still checking the momentum calibration because the 
spectrum against nu shows some strange behavior which only 
relate to dp calibration



• Working on RHRS calibration
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