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Single Slit and View Screen Setup

Drift Length (L) = 500 mm

Slit Width (d) = 0.040 mm

Constant step size w ≈ 0.12 mm

Measurement steps m = 1, ...,N: N = 26
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Calculations
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εx ≡
√
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xc = Vertical position of the centroid
of the slit image on V2 of the center
beamlet
xm = Vertical position of the
centroid of the slit image on V2 of
the mth beamlet
xm,c = Both xm and xc
x ′m,c = Correlated beam divergence
σ′
m = RMS spread in divergence

Im = Peak intensity of the mth

beamlet〈
x2
〉
,
〈
x ′2
〉
, 〈xx ′〉 = Second

moments of the trace space
distribution (assuming beamlet
distributions are symmetric about
their centroids)
εx = RMS emittance
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Experiment

Straightened beam on V1 using MCRGT01V and MCRGT02V to ensure the
beam is incident normal on V1.

Used both MCRGT02V and MCRGT03V. Adjusted the integrated field set
point values of both magnets in equal and opposite magnitudes in increments
of 1.000 G-cm

26 total measurements from (MCRGT02V,MCRGT03V) = (6,−1) to
(MCRGT02V,MCRGT03V) = (−19, 24) (numerical values in G-cm)
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Results

〈
x2
〉

(pixels) 6.18E+00〈
x ′2
〉

(pixels) 3.07E-07
〈xx ′〉 (pixels) 1.33E-03

Emittance (pixels) 3.49E-04
Emittance (mm) 3.49E-05

Normalized Emitance (mm) 4.30E-05
Thermal Angle (mrad) 4.06E-01

Table: Calculation of Emittance and Thermal Angle
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Some Interesting Graphs

Figure: Graphs of Beamlet Intensity and Centroid Vertical Position vs. MCRGT03V IFSP
value
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