
Figure 1: Vertical centroid at the screen ”SCR 08 C” (watching point 3: w3)

placed after the RF Deflector (RFD) ”RFD0” versus RFD phase. Theoretical pre-

diction in red line and simulated data in blue stars.

In the annexed folder ”ELI-NP”, there are the files ”eli lowen 24 11 2015 234MeV.ele”

and ”eli lowen 24 11 2015 234MeV.lte”. In Fig. 1, the plot of the vertical cen-

troid at the screen ”SCR 08 C” (watching point 3: w3) placed after the RF De-

flector (RFD) ”RFD0” versus RFD phase is depicted. The plot shows a good

match between theoretical and simulated data. From theory, the vertical bunch

centroid at a screen placed after a RFD is given by [1, 2]:

Cys = LCrfdsin(ϕ), (1)

whereL is the distance between the RFD center and the screen, ϕ is the RFD phase

(notice that the RFD phase in this notation ϕ is different from the RFD phase in

ELEGANT notation ∆φ: ϕ = ∆φ + π
2
), Crfd = qVT

pc
, where q is the charge

particle, Vt is the deflecting voltage amplitude, p is the particle momentum, and c

is the light velocity.
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Figure 2: Vertical spot size at the screen ”SCR 08 C” (watching point 3: w3)

placed after the RF Deflector (RFD) ”RFD0” versus RFD phase. Theoretical pre-

diction in red line and simulated data in blue stars.

The problem is in Fig. 2. In Fig. 2, the plot of the vertical spot size at the

screen ”SCR 08 C” (watching point 3: w3) placed after the RF Deflector (RFD)

”RFD0” versus RFD phase is depicted. The plot doesn’t show a good match

between theoretical and simulated data. From theory, the vertical spot size at a

screen placed after a RFD is given by [1, 2, 3]:

σ2
ys = σ2

ys,off +K2
calσ

2
t0
, (2)

where σys,off is the vertical spost size at screen with RFD off, σt0 is the bunch

length, and Kcal is given by:

Kcal = 2πfRFLCrfdcos (ϕ) , (3)

where fRF is the deflecting voltage frequency. From Fig. 3, we can notice that

the spot size relative error between theoretical predictions and simulated data is

under 4%.
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Figure 3: Spot size relative error between theoretical predictions and simulated

data versus RFD phase.

Figure 4: Lattice.
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Figure 5: Comparison of the bunch parameters between the original bunch and

the copied bunch by means of bunched beam at the entrance of RFD.

In the other annexed folder ”bunched beam”, there are the files ”elinp screenRFD.ele”

and ”lattice.lte”. In ”lattice.lte”, the equivalent line from RF Deflector (RFD)

”RFD0” to the screen ”SCR 08 C” has been created: a RFD and a drift (see Fig.

4). In ”elinp screenRFD.ele”, a bunch has been created with the same character-

istic at the entrance of ”RFD0” by means of the command bunched beam (see Fig.

5). From the Fig. 5, we can notice that the two bunches (the original bunch and

the copied bunch by means of bunched beam) have similar characteristics.
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Figure 6: Comparison of the bunch parameters between the original bunch and

the copied bunch by means of bunched beam at the screen, placed after the RFD

and a drift 1.1380 m long, when RFD is off.

When the RFD is off, there is a simple drift between screen and RFD. In Fig.

6, the comparison of the bunch parameters between the original bunch and the

copied bunch by means of bunched beam at the screen, placed after the RFD and

a drift. The Fig. 6 shows a good match between the two bunches at screen.
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Figure 7: Vertical spot size at the screen (watching point 1: w1) placed after the

RFD versus RFD phase. Theoretical prediction in red line and simulated data in

blue stars.

With deflector on, the simulated data and the theoretical predictions of the

vertical centroid at screen show a good match. In Fig. 7, the vertical spot size at

screen of the copied bunch is shown. The theoretical predictions and the simulated

data have a better agreement compared to the results of the original file. In Fig.8,

the relative error between simulated data and theoretical prediction (is less than

0.7%) versus RFD phase is plotted.
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Figure 8: Spot size relative error between theoretical predictions and simulated

data versus RFD phase.

The vertical spot sizes at screen, placed after the RF Deflector, in the two

above mentioned cases are different. Only in the second case, a good match

between theoretical predictions and simulated data of thevertical spot size at

screen has been shown. Why?
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