VFe¥ uLMwo) ARE .\.L>‘f o)Lo.:: AN 0,99 ‘Lghmsb 6)5L35‘5~.>A.~Q,4 ‘[n9J.C=\J.7bo

Journal of Nuclear Science, Engineering and Technology
Vol. 45 (1), Serial Number 110, 2025

0 95l95 (B 3l Heue jo woded rcdl> (I iR p

P E SUVEIOWE 3 ﬁ)x‘;ﬂd Ololudl g
Ol =0ls AFYA-AYF & iy Faaio o so3l (55, Hlojlw slaun (y5:8 g pole olRimghy ¢ s05ilsS (slacs,olid g Sigish oaSimghy

*Email: hlotfipourl10@gmail.com

VEYNVYY e 3pdy o, VE-YIDA i (6,550 b VE-Y/P/A callie il o &,

PRV

OF P S5 slacdle oad (58 aalllae nl )3 09h oo S (cagtlsS (S mger laldle (ipap Sl (o) 4 adlllas (nl o
5 09590 S5 (53l )lSaT (58 b ind Jleel agiilsS (2B 4 (59959 SolS )y Bske 5l pugien slacdlo I tienn 5 S Jlow!
eyt o adise Jlain aalllas ul 5 it g5 5 M 5 0sish 5 Ul Sl ey Sl el ol IS8T Lags S5
563958 Ol 5B 5 ugten Glawe aials 4y Cobge Jletol i pS (oo JE (s p 3550 (28 2Lt g guiilen o pd o
Ry 99,8 Il 4y bge a5 Wl s Cawddy w0 YO Coddee Jlaiml anin ool atiyly a5 L gleoaidSs jee ule
7 s olly ams e lid @l 0gd ) 4 (5398 Slaclle g s Wlg e (mld 0 agtlsS (S sl zg5 mgden
25> 5 (5 4 CeeS Gl (oegtilsS (S (295 50 Cush Sl egdle ol ke aniioy 4 Suop 695,8 Olaee slajle sl
259 onl AL By jae e b g (699,8 Cdlo 3B Sss b aS g ebdy S o s )'L..a)Li.;LT w0 SO g yao el
Ol @l cwl Soml (e ol abl 1005 4 6998 Bl 4z B (6998 Glame Dal ol lade gl il o5 LB
3 st shaarin slp ostlsS (8 5l Gl s «635,8 Sl Sla Sy a4 oy S5 S’ (Niwaly 4 az g L aes e

Dy 0y gded glacdl>

len o pd wiodbsn Jloiol ( mgen Il sy oyl b (0Slganls

Superposition of coherent states in passing through quantum scissors

H.S. Lotfipour*, H. Sobhani
Photonic and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOL, P.O.Box: 14395-836, Tehran - Iran

Research Article
Received: 30.8.2023, Revised: 7.2.2024,  Accepted: 12.2.2024

Abstract

This study investigates the effect of coherent state superposition on quantum scissors. The scissor is
subjected to ideal single-photon, vacuum state, and superpositions of coherent states as incident fields.
Detectors are employed to measure single photons and zero photons, resulting in a superposition state of
single-photon and vacuum states at the output. The study calculates the scissor's probability of success,
amplification factor, fidelity, and efficiency factor. The probability of success depends on the coherent
field's amplitude, incident field phase, and transmission coefficients of the beam splitters. The maximum
probability of success reaches 25%, attributed to even coherent state superpositions. Quantum scissors
demonstrate the capability to amplify states under specific conditions. Results indicate maximum
amplification when the incident field phase approximates m. Besides amplification, this phase
significantly influences the distribution of zero and single-photon states in the superposition output. Thus,
altering the incident field phase or beam splitter transmission can modify this distribution. For a fixed
incident field intensity, closer proximity of the incident phase to m correlates with reduced scissor
efficiency. These findings underscore how quantum scissors can characterize coherent state
superpositions due to their sensitivity to incident state characteristics.
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