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Probe the deep inside a film

Multipurpose Reflectometer (MR)

1. Introduction



CSNS 中子通量最大的谱仪∼ 1.18 × 108 n/cm2/s

Sample stage (Huber)

Analyzer (SwissNeutronics)

Cryostat (ARS)
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• Qmax ∼ 2 nm-1;
• Rmin ∼ 10-6；

• Flux at sample ∼ 1.18 × 108 n/cm2/s；
• 3He tube;
• Full polarizing package using SM cavity;
• Sample environment @5-750K @1T;
• Sample size: not smaller than 10×10 mm2，

not larger than 2 inch (the best size is 
around 15×10 mm2).

Beamline specifications

SwissNeutronics
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2. Current status of MR 
 11 experiments were finished in the first two circles (2018.11-2019.06). 

10 experiments were finished in the third circle (2019.09-2020.01).
8 experiments were finished in the last circle (2020.02-2020.07).

 14 papers have been published or accepted until October in 2020. 
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First user paper 
using MR in SNS PNR @2016



First PNR paper using
Reflectometer in China
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NiFe(17.5)/Pt(1.6)/MgO(6)

PNR@2018.07



磁场样品环境

问题：电磁铁发热严重，接头和管路老化，
磁场难以达到 1T

测试电流 实际磁场 表面温度 报警温度

旧磁铁 70 A 0.9 T 58 ℃ 60 ℃

新磁铁 65 A 1 T 33 ℃ 60 ℃

谱仪性能提升

进展：更换新电磁铁，发热问题解决，最高
磁场可达 1.2T



自动换样平台

问题：对于非极化中子反射的测
量，测量时间短，换样次数多

室温自动换样器投入使用，一次
可安装四个样品，帮助用户实验顺
利进行。

进展：研制了薄膜样品的自动换
样器，通过调试优化运动参数，重
复定位精度小于0.003°



3. Applications
 11 experiments were finished in the first two circles (2018.11-2019.06). 

10 experiments were finished in the third circle (2019.09-2020.01).
8 experiments were finished in the last circle (2020.02-2020.07).

 14 papers have been published or accepted until October in 2020. 
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唯一可以研究磁性薄膜内部的实验手段
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Adv. Mater. 2020, 1907452

唯一可以研究薄膜内部磁性的实验手段

北科大 王守国等
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氧化物薄膜磁性的研究

中科院物理所，
蔡建旺等
Appl. Phys. Lett. 
115,182401 (2019)

142 emu/cm3

中科院深圳先进院，
李江宇等
National Sci. Rev.
7, 84 (2020).

中科院物理所，
王晶，胡凤霞，沈保根等
Nano Energy
78, 105215 (2020).

SA = 𝑅𝑅++−𝑅𝑅−−
𝑅𝑅+++𝑅𝑅−−
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4. Conclusions and Outlooks

1. MR目前已经建成为CSNS(中子散裂源)中子通量最大的谱仪，为
进一步实现其多功能的目标奠定了坚实的基础。

2. MR的调试难点在于运动和测量的结合，在各方面的努力下，在
时间有限的国家验收阶段基本调试完成，实现了全面向用户开放。
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